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1 1  INTRODUCTION 

Nutrition is o n e  of the basic components of life. It is an essential part of health care. 
You already know that good nutrition is  essential for the maintenance of optimum 
health, prevention of disease and rccovery from illness. Provision of proper attention 
to nutrition c a n  remarkably alter the course of illness when it occurs. 

In this unit, w e  shall deal with medical nutrition therapy. Nutrition is an integral part of 
the medical therapy as adequate nutrition support is essential to prevent an extended 
and complicated hospital stay. Working closely with the physician, the nutritionist1 
dietitian determines an individual's ilutritional therapy needs and plan of care. Who is 
a dietitian? What  are hislher roles and responsibilities? How can patient care and 
counseling he lp  to improve a patient's status? These are the issues which we shall 
study in this unit.  

This unit also focuses on nutritional care process, its components and its effectiveness. 
As you read on, you would realize that the important function of nutritional care is to 
ensure that a l l  patients are adequately and appropriately nourished. We shall study 
about nutrition care process under the following sub-sections: nutritional assessment, 
nutritional care plan, implementation of the plan and evaluating the efficacy of the 
nutrition care plan. 

Objectives 

After studying this unit, you will be able to: 

e describe the processes involved in nutritional care, 

a learn h o w  to evaluate the nutritional status of an individual, 
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o plan, implement and evaluate nutritional care based on the assessment, 

s highlight the importance of patient care and counseling, and 

s understand the importance of team approach in therapeutic nutrition. 

1.2 DEFINITIONS AND ROLE OF DIETIT I N  
HEmTH C 

- - 

We all are familiar with the word 'dietitian'. Who is a dietitian? What are the roles and 
responsibilities of a dietitian in a hospital setting? Let us read and find out this and 
much lnore in this section. But before that, Iet us get to know what we mean by the 
term dietetics? 

2 .  Dietetics the Science and Art of Human Nutrition Care 
Dietetics has been defined as the science and art of feediflg irlclividunls based on 
the principles of rzutrition. It can also be said to be the "science and art of human 
llutritional care." Dietetics is a study of using the principles o l  nutrition in planning 
suitable diets in health and disease, In other words, diet thcrapy and its application in 
patient related settings is a major focus of dietetics. 

Thus, the field of dietetics can be related to: 

Nutrition care and intervention focused on the individual, and 

o Nutrition care and interventioll focused on the group. 

Traditionally nutritionists have focused largely (or almost fillly) on biological aspects 
of nutrition. However, we have realized over the years, ttut physiological biochemistry 
does not provide answers hl ly  to the problems in Il~~mail nutrilion. Thus, nutrilionists 
are moving towards a comprehensive approacll to human ndrition and socielies, as 
well as, professionals from a variety of relatcd fields have hcgun to increasingly 
recognize the central role in every aspect of lifc. 

Tl~e rapid growtli of scientific information and m~dcrstanding of lhc inextricable nillure 
of biolagic~l, sociological and psycl~ologicnl factors in human lift arc now m;lking it 
obvious that we need a holistic or encompassing appt+oach lo I~um:ul ~~ulrition and 
dietetics as highlighted in Figure 1.1, 

Figure 1.1: Dietetics . a multidisciplInnry npprourb 

Source: Payne-Palacia J, Canter DD. Tho professio~~ ol dictelics, 100h 



The body can utilize nutrients only after food is eaten. Therefore, nutritionists and 
dietitians need to consider all those factors which influence or rather determine what, 
how, when, why and how much a person eats. Table 1.1 summarizes the various 
biological, socio-cultural and environmental factors which affect food choices. If you 
examine which services/fields deals with these issues, you will move into the realm of 
sociology, ecology, anthropology and psychology. 

Table 1.1: Factors affecting food choices 

Biological Factors Socio-cultural Factors Environn~ental Factors 

Nutritional needs Education Geography climate 
Heredity Understanding of nutrition1 Season 
Special physiological health concept Economics 
condition like pregnancy Social class, status Transportation 
Special diseases or Income' Technology 
abnormal conditions Traditions, beliefs, values Fuel availability 
Taste preferences Ideology, relation 
Individuals cravings, Comnlunicatioi~ 
likes and dislikes Influence of business 

Government (policies) 
Profession:tls politics 

Dietetics optimizes the nutrition of populations and individuals. Dietetics, therefore 
require interdisciplinary approaches since the nutrition and diet counseling is not only 
science it is an art. 

Let us next understand a few terns related with dietetics - Clinical Dietetics and 
Medical Nutrition Therapy (MNT) .  What are these and what is their role in nutrition 
care? Let us read and find out. 

Cliilical Dietetics is the application of dietetics irt a hospital or  lzealth care 
institutional setting. Clinical dietetics focuses on an individual, nutritioil support and 
symptom management. 

Medical Nutrition Therapy (MNT) is defined as the assessnze~zt of the rzutritional 
status of a client followed by nutritiora tlzer-apy ranging Ponz diet rnodificatio~t 
to specialized rzutritioil support such as the administration of eizteral and 
parenteral nutrition and nzonitoring to evaluate the patient. 

MNT may also be defined as nutritional diagnostic, therapy and counseling services 
for the purpose of disease management. 

MNT starts with the assessment of nutritional status of patient with a condition, 
illness or injury that puts them at risk. Tllis includes tbe review and analysis of medical 
and diet history, laboratory values and anthropometric measurements. Based on the 
assessment, a nutrition care plan, most appropriate to manage the condition or treat 
the illness or injury is formulated. The MNT also includes intervention and evaluation 
of achievement of desired clinical outcomes. Appropriate medical nutrition therapy 
provided by the dietetics professional has been shown to result in health benefits and 
reduced health care costs. 

Diet also plays a very crucial role in the health and well being of people. A good and 
balanced diet improves the quality of life to a great extent, Poor eating habits and 
inadequate food intake are the major causes of a lot of diseases. Nutrition and dietetics 
are fields related to this food and nutrition aspect of life. 
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The study of nutrition means an understanding of the various components of food and 
the role and requirement of each of these components for the body. One becomes 
aware of the right type of food which provides a balanced mix of the essential vitamins, 
minerals etc. It also involves a study of the processes by which the food is digested 9 



Clinical Therapeutic and absorbed in the body. This field finds application h~ medicine, veterinary, agriculture 
Nutrition and public health. 

Dietetics is the interpretatio~~ and communication of the science of nutritiol~ to enable 
people to make informed and practical choices about food and lifestyle, in both health 
and disease. A dietitian will have training in both hospital and community settings as a 
part of their course. Most dietitians are employed in the hospitals, but may also work 
in the food industry, education, research and on a freelance basis. It is necessary for 
them to have a recognized degree; M.Sc. or post graduate diplonla in nutrition and 
dietetics to work as a dietitian. 

You are training to be a dietitian and your role is to provide effective nutritional care in 
different health settings and to functiol~ as a medical nutrition therapist in clinical 
dietetics or therapeutic nutrition. The various tasks and the role of a dietitian are 
enumerated next. 

1.2.2 Role of Dietitian in Health Care 
The role of the dietitian has come a long way since the early 1900s. Their role is still 
unknown to a lot of people. Some think that dietitians, as their name implies, only give 
out diets lo make individuals lose weight, whereas this is only a small part of their role. 
The dietitian has a defined role concerniilg the ethical issues and dilemmas of nutrition 
care for patients. The dietitian is the link between the patient and the medical team 
or plzysician in assisting difficult decision making about nutrition care. A 
description of the dietitian's role in tenns of managing the nulrition support of a terminally 
ill patient may be as follows: 'The dietitian needs to continue to play an essential role 
in evaluation and decision-making in the nutritional support of the terminal patient. No 
individual is better trained to interpret and coordinate nutrition issues between the 
patient and lhe other members of the healthcare team in this unique situation. The 
development of new feeding technologies, supplements, and intelventions will continue 
to force difficult decisions to be made collcerning the benefit of these modalities and 
the desires of the patient'. 

Several medical and nutritional organizations have remarked on thc role of the dietitian 
in nutrition care issues and dilemmas. These have been presented for your knowledge , 
in Box 1 herewith. 

1 Box 1 I Role of Dietitian in Nutrition Care 1 
Asian Society of Perenteral and Enteral Nutrition (ASPEN) states that [he 
dietitian's role in nutritioi~ care has been to recommend an adequate source and 
amount of balanced nutrients according to pre-established standards of care. A 
dilemma occurs when the disease state of the patient confounds the adequacy of 
nutritional support, which has resulted in the patient's mal~~ourishment. 

The American Dietetic Association (ADA) rernarked on the role of the dietitian 
in feeding dilemrnas as: the dietitian, like other heiilthcilrc: professional, has an 
inherent ethical responsibility to respect the sanctity of life and the dignity and 
rights of all persons and to provide relief from suffering. It is the dietitian's 
responsibility to provide a combination 01 emotioxral support and techilical nutrition 
advice on how best to achieve each patient's goals within legal parameters. 

This statement affirms that dietitians have an aclivc role in the care and support 
of any and all patients. It is not acceptable to sign off on a patient's medical 
record when the tough legal and medical decisioils arc to hc made. Instead, the 
dietitian should be: 

e informecl on the rights and desires of the patient antl/or fiimily, 

Q informed on the severity of illness and complicalians of treatments, inclusive 
of the benefits and burdens of feeding in all conceivable routes, 



active in the patient's care as the dietitian reporting on the nutritional status 
of the patient, as well as, the advisor to the physician and medical team, 
and 

informed of legal decisions that may help determine the route of care for 
the patient, such as more aggressive or palliative care. 

Some of the situations that conceril ethical decisions in nutrition care are as 
follows: 

difficulty of adequate nutritional support of malnourished patients, 

a problem of providing nourishment to competent patients who refuse feeding, 

a benefit vs burden questions, especially in terminally ill patients, and 

incoinpeteilt patients who may or may not have families to help determine 
tlieir wishes for feeding. 

A common scenario that occurs in daily practice is providiilg adequate nutritional 
support to  malnourished patients. The patients who are usually seriously ill may 
have complicating medical conditions that impede delivery of adequate 
nourishment. The dietitian struggles to provide adequate nutritional support in 
relation to the medical condition and the desires of the patient. 

Introduction to Medical 
Nutrition Therapy 

Dietitians are engaged in a variety of positions and in a number of work settings. 
Of course the largest proportion is involvedl engaged in food service and in patient 
care within hospitals or outpatients. However, some dietitians do work in food service 
for students, in the hotel industry, in employee cafeterias (industrial canteens), food 
and pharmaceutical companies, as well as, in community and public health services/ 
departments. Soine arc also in private practice and may be self-employed. Nowadays 
dietitians are also involved in marketing, sales and journalism. If you examine these 
activities you will find that the dietitians services focus on : 

- Clinical services 

- Public health/community nutrition 

- Nutrition infomation/commuiiication 

- Food services 

- Wellness/disease prevention 

- Nutrition research. 

Many dietitians are beginning to be involved in newer speciality areas such as sports 
nutrition, cardiovascular fitness, nutrition education of the public, prenatal nutrition, as 
well as, pllysical medicine and rehabilitation. 

Thus dietitian's practice/roles are rapidly changing as the health needs of society 
change and as the health care system evolves and develops to meet societal needs. 

This necessitates dietitian's possessing a wide variety of skills. Beyond the technical 
knowledge and practical skills dietitians needs to have communication and education 
skill (both oral and written), since they may be expected to plan, organize, implement 
and evaluate nutrition education for individuals, clients and groups. 

In all of this the dietitian's involvement is not only in therapeutic nutrition i.e. 
rehabilitation but also health promotion and health maintenance. High-ranking 
competencies are needed to apply skills in communicating scientific information at a 
level appropriate to different audience. A good professional dietitian should also have 
the ability to select and/or develop nutrition education materials and approaches 
appropriate for a variety of target groups. 21 
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In food service systems, the dietitian will have many managerial roles lo play e.g. 
orienting, training and developing staff, counseling subordinates, providing on-the-job 
and in-service training and continuing education that meet the needs of employees. 

Another upcoming area is home health care where patient counseling, caregive* 
education, documentation, diet histories and developing a nutrition care plan are 
important activities. 

Thus dietitians are in a 'helping' profession because the services they provide are 
beneficial to individuals and society and dedicated to improving the nutritional status of 
the people. Helping professions can be described as professionals that do something 
with knowledge e.g, communicating, interpreting and applyiilg nut~itional science to 
benefit the health of people. 

Helping professional need a variety of skills: 

- Techniques of interviewing 

- Techniques of counselillg 

- Ability to relate to individuals, groups and ilidividuals 

- Effectivei~ess in bringing about change 

- Capacity for self-understanding 

- Establishment of professional, interdisciplinary relationship 

- Knowledge of personality, group and societal dynamics 

If a dietitian has these skills, she can assist others or herself, be able to assess many 
(or all) dimensions of a problem, explore alternative solutions and stimulate action 
towards positive change and problem resolution. 

Along with the role and respo~lsibilities enumerated above, the dietitian is an important 
link in the chain of patient care decisions. Let us see Ilow. 

Consulting with Physicians 

Usually, the dietitian's role in feeding dilemmas is seen as secondary and the physician's 
role is the focus. In reality, the dietitian is an important link in the chain of carc decisions, 
often serving as a consultai~t or a fact-gatherer for the physician ancl/or6 medical team. 
Through the presentation of relevant information, the dietitian becomcs a parl of the 
de'cision-making body that assists patients in their care. A sccnario of a dictitian 
consulting the medical team is described in this case example of thc dietitian's role in 
an ethical dilemma regarding the allocation o l  two feeding pumps among sevci~ critically 
ill patients who needed the pumps. The nutrition care dilemma in this case was an 
insufficient number of pumps available for the nun~ber nf: patients ~xeding the pumps: 
A dilemma is the choice between two altcrnativcs, neither hcing totally ideal. The 
medical team had lo search for bolh medical iuld moral rcasons for selecting one 
patient over the other for the use of the feeding pump. The choicc of the team was to 
give the feeding pumps to those patients who were deteriorating thc most quickly and 
wliere nutrition support was critical. As a patient improved, feeding was cl~anged to 
oral methods to allow the feeding pump to help nnorhcr patienl. In olhcr words, through 
careful planning and organizalion, thc fecding pumps were rotaled to the scven patieills 
as medically necessary, A four-step process of moral ji~dglnent and action can be 
utilized to analyze the Ieeding pump allocation prablcm. 'Thc four-step proccss includes 
gathering relevant information, identifying the ethical dilcmmr~, deciding what to do, 
and completing the action. The following list serves as an outlinc to this process: 

implement a pragmatic moral judgment: and action proccss. 

confer with other health professionals. 



The dietitian and the medical team ranlted the patients in accordance to pump need, 
based on the following factors: 

- f?e~etl~ nutritiorzal status : The dietitian presents a nutritional assessment of 
the patient that nlay include infornlation specific to ideal body weight, history of 
weight loss, pertinent laboratory values, and anthropometrical measurements. 

- History of diet nnd or tube feeding tolerance: The dietitian presents the 
patient's history, which may include presence or history of emesis (vomiting), 
diarrhoea, fat malabsorption and food allergy and/or lactose intolerance. 

From our discussion above it is evident that the dietitian along with the physician/ 
doctor should work as a team to provide the best possible ~~ulritiollal care. Let us next 
have a look at the other areas where the dietitian's role is considered crucial. 

Nature of Work - Other Activities 

Dietitians, we read above, form an important part of the health care team within a 
hospital and are responsible for planning and organizing all activities for food service 
within the hospital. Apart from this, dietitians have direct responsibility for food sellrice 
operations, where one food safety mistake can affect hundreds, and even thousands 
of people. The fact that many institutions are serving food to individuals, who may 
already be in a "high-risk" category for food-borne illness, makes thc dietitian's role 
even more critical. 

A few of the responsibilities include planning menus, purchasing and ordering food / 
equipment within budget, recruitment, education and evaluation of staff, observing 
and practicing all safety and sanitation rilles strictly. 

Dietitians have a direct contact with the piihlic and other health professionals. 
Nutritionists and dietitians deal with people to inform m d  guide them about the diet 
they should take to improve the general health, to avoid certain diseases or to keep 
the existing ailments in control. People suffering from certain diseases need to take 
extra care of their eating habits and the kinds of food they eat. Ignorance of this can 
aggravate the disease, whereas, adherence to the right diet can hclp in speedy recovery 
or stability of the condition. Major role of dictitians is to assist people irz platitzing 
their meals deperrditzg up012 tl~eir age, ,sick~ies.s or work routine. Dietitians counsel 
individuals and groups, organize the food service systems in hospitals, schools, hotels 
etc. Dietitians and nutritionists plan food and nutrition programmes and supervise the 
preparation and serving of meals. They help to p&vent and treat illnesses by promoting 
healthy eating habits and recommending dietary modificiltions. 

Dietitians can specialize in several areas such as administration, clinical dietetics, 
research and community dietetics. Let us understand these specializations. 

m Administrative dietitiam play a major role in large-scale meal planning and 
monitoring the food preparation process by applying the principles of 
nutrition and sound management in hospitals, schools, canteens etc, They take 
up the entire responsibility of their departmelit and actively participate in 
planning, purchasing, preparation, distribution and service of meals. These 
dietitians select, train and direct food service supervisors and workers; prepare 
budget for food, equipment and supplies; enforce sanitary and safety regulations; 
and prepare records and reports. Increasingly, dietitians utilize conlputer 
programmes to plan meals that satisfy nutritional requirements and me economical 
at the same time. 

Dietitians who are the directors of dietetic departments also decide on 
departmental policy, coordinate dietetic services with the activities of other 
departments, and are responsible for the dietetic department budget. 

.Inlroduction to Medirnl 
Nutrition Therapy 
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Clinical dietitians, sometimes called therapeutic dietitians, are associaled with 
health care institutes, hospitals and nursing homes. Depending on the nutritional 
needs of the patient's on the basis of individual nutritional assessment they prepare 
the diet charts and monitor the results of diet therapy. They assess patienl's 
nutritional needs, develop and implement nutrition care plans, evaluate and report 
the results. Clinical dietitians confer with doctors and other members of the health 
care team about patient's nutritional care, instruct patients and their families o n  
the requirements and importance of their diets, and suggest ways to maintain 
these diets at home. 

TechnologicaI advances in ~lutritional support for the critically ill have enhanced 
the clinical dietitian's role. In the hospital, dietitians oversee the preparation of 
custorn-mixed high-nutrition formulas for patients who are critically or terminally 
ill and require special feeding through oral, enteral or parenteral route. In the 
home health field, they help develop and oversee sophisticated nutritional thel-apies 

'for home6ound patients who, because of surgery or illness, are unable to eat 
regular foods. In addition, clinical dietitians in nursing care facilities, small hospitals 
or col-rectional facilities may manage the food service department. 

Research dietitians work in the field of normal or therapeutic nulrition. Research 
dietitians seek ways to improve the nutrition of both healthy ilnd sick people. 
They may study nutrition science and education, food management, food service 
systems and equipment, or how the body uses food. Other research projects 
may investigate the nutritional needs of the aging persons who 11ilve chronic 
diseases, or space travelers. Research dietitians need advanccd training in this 
field and usually areenlployed in medical centers or educational hcilities, or they 
may work in community health programmes. 

Community dietitians or ~lutritionists may counsel individuals and groups 
on sound nutrition practices to prevent disease, maintain hcalth and  
rehabilitate persons recovering from illness. Thcy may engagc in tcacbi~lg and 
research with a community health focus. This work covers areas such as spccial 
diets, meal planning and preparation, food budgeting and purchasing. Dietiti:uls 
or nutritionists in this field usually are associated with communily health 
programmes; they may be responsible for planning, developing, cool.dinnting and 
administering a nutrition programme followed by propcr cvalunlion. 

Working in places such as public health clinics, llome hcilltl~ ilgencics, 
health maintenance olganizations, community dietitkuns cvaluiltc inclividual nccds, 
developnutritional care plans and instruct individuals and their l'iunilics. Iliulilians 
working in home health agencies provide instruction on grocery shopping aild 
food preparation to the elderly individuals with spccial ncccis, ~uncl children. 

Increased public interest in nutrition has led to job opport~~nilics in food 
manufacturing, advertising and marketing. In these areas, dietitians ~ulaiyzc foods, 
prepare literature for distribution, or rcport on issucs such as thc nutritional conlent 
of recipes, dietary fiber, or vitamin supplements. 

Consultant dietitians work under contract with heiilthaue I';~cilities or in their 
own private practice. They perform nutrilion sucenings lor their clierlts and 
offer advice on diet-related coilcerils sucl~ as wcight loss or cholesterol reduction. 
Somc work for wellness programmes, sports teams, superrni~rkc~s, i111d other 
nutrition-related businesses. They lllny consult with food sorvicc I ~ I ~ \ I I ~ ~ C ~ S ,  
providing expertize in sanitation, safety procedures, menu dcvclopmcnt, hudgclitlg, 
and planning. 

Teaching lacndenzic dietitiarts 

Dietitians process knowledge on all aspects 01 nutrition ;~nd dictctics. They 
constantly keep themselves updatcd in thc necessary inlbrmirrion and knowl- 



edge which they transfer to the young interns/trainees under the internship 
programmes. They help translate theoretical concepts into applied aspects of 
dietetics (preventive and curative aspects of normal/ therapeutic nutrition). 

Therefore, it must be evident, that the nature of work or activities undertaken by a 
dietitian may be multifarious. What about the work environment? As a dietitian, what 
would be your job and does your personality fit the job description. Read and find out 
for yourself. 

Work Environment 

Dietitians and nutritionists, who are associated with hospitals and clinics generally 
have regular work hours. At times, they may be required to work in shifts or on the 
weekend too. In this environment, they come in direct coiltact with patients and 
advise them appropriate diet based on the illness. 

In commercial food service, the working hours are usually irregular. The work jn 
research is carried on in the laboratories while in most other assignmeilts their office 
is located near food preparation areas. Certain time needs to be spent in kitchens 
which are usually hot. 

There are good career opportunities in the food industry too. Lot of food cornpallies 
employ nutritionists and dietitians to check the nutritional quality of the food products, 
for new product development and for marketing related advice. There is teamwork 
involved in experimenting on flavours and preparations. 

The Job 

The dietitians undertake the practical application of nutritioll with boll1 iildividuals and 
population groups to promote the well being of iildividuals and communities to prevent 
nutrition related problems. They are also involved in the diagnosis and dietary 
treatment of disease. 

c 

Dietitians work with people who have special dietary needs, inform the general public 
about nutrition, give unbiased advice, evaluate and improve treatments and educate 
clients, doctors, nurses, health professionals and community groups. 

Dietitians can work in a variety of areas, as already mentioned earlier, many of these 
are in the llospitals or in the community as 'Clinical Dietitians', 'NutritionMealth 
Educators' or as 'Managers'. Both hospital and comnlunity dietitians educate people 
who need special diets as part of their medical treatment, for example patients with 
kidney disease, food allergies, eating disorders, diabetes, HIVIAIDS, oilcology and 
gastroenterology. There are also opportunities for dietitians to work outside the hospital 
setting in a variety of different areas such as food industry, education, research, 
business, charities, media, freelance work. 

Personality 

Dietitians have special skills in translating scientific and medical decisions related to 
food and health to inform the general public. They also play an important role in 
health promotion. A variety of skills need to be possessed by them which include: 
techniques of interviewing, counseling, ability to relate to iildividuals and groups, 
effectiveness in bringing about change, capacity for self-underslanding, establishment 
of professional inter-disciplinary relationship ilnd knowledge of personality, group and 
societal dynamics. 

In all, a dietitian would need to have an interest in science, people and food, an ability 
to explain complex things simply, a positive and motivating attitude, non-discriminatory 
approach, as well as, patience and a sense of humour. If a dietitian has these skills, 
she can assist others or herself to be able to assess many (or all) dimensions of' a 
problem, explore alternative solutions and stimulate action towards positive change 
and problem resolution. So then, as a student of dietetics, we hope you have the 
personality and interest to work and excel in this area. 

Inlroductiom to Modicnl 
Nutrition Therapy 



Clinical Therapeutic 
Nutrition 

With this, we end our study of dietetics and the role of a dietitian. Next, we will I 

explore the nutritional care process. But, first let us recapitulate what we have 
learnt so far. I 

Check Your Progress Exercise 1 

1. Define the following terms: 

a) Dietetics ................................................................................................ 

.............................................................................................................. 

b) . Medical Nutrjtion Therapy 

............................................................................................................ 

.............................................................................................................. 

c) Therapeutic Nutrition 

.............................................................................................................. 

.............................................................................................................. 
2. Diet and nutrition plays a crucial role in the health and well being of people. 

Comment . 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
3. What are the different areas of specialization for dietitians'? Briefly highlight 

the role of the clinical dietitian. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

THE NUTNTIONAL PROCESS (NCP) 
The nutritional care process is a systematic arrd logical approach to ensure effective 
and successful nutritiorz itttervention. The American Dietetic Associatioil (ADA) 
defines the nutrition care process as ' a systematic problem-solvirtg method that 
dietetic professionals use to cr i t ica~~? think and make decisions to address 
nutrition related probletns and provide safe arzd e m t t i  quality nutrition care'. 
The purpose of the NCP is to give the dietetic professionals a consistent and systematic 
structure and method by which to think critically and make decisions. It also assists 
dietetics professionals to scientifically and holistically inanage nutrition care, thus helping 
patient's better meet their health and nutritional goals. Here it is important to emphasize 
that the nutrition care process is a standardized process for dietetic professionals and 
not a means to provide standardized care. Standardized process here refers to a 
consisteilt structure and framework used to provide nutrition care, whereas standard 
care infers that all patients/clients receive the same care. Thus, the nutrition care 
process supports and promotes individualized care not standardized care, The nutrition 
care process acknowledges the commoii dimensions of practice by the following: 
e defining a common language that allows nutrition practice to be more measurable, 
e creatinga format that enables the process to generate qualitative and quantitative 

data that can then be analyzed andainterpreted, and 
e serving as a structure to validate nutrition care and showing how the nutrition I I I 

care that was provided does what it intends to do. 
I 

i I 

, i 
i 



Working closely with the physician, you as a dietetic professional should determine an 
individual's nutritional therapy needs and plan of care. As represented in Figure 1.2, 
the relationship between the patient/client/group and dietetic professional is at the 
core of the nutrition care process. Therefore, nutrition care provided by dietitians or 
other qualified dietetic professionals should always reflect both the state of the science 
and the state of the art of dietetic practice to meet the individualized needs of each 
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Obtain/coilect tirnely and 
appropriate data. 
Analyzehterpret with 

Nutrit ion Intervention 

Formulate goals and 
and Dietetics determine a plan of actlon 

Monitor progress 
Measure outcome indicators action are carried out 

o Evaluatek outcomes - Document 
0 Document 

Figure 1.2: The nutrition care process and model 

Source: Nutrition Care Process and Model. Journal of the Ancrican Dietetic Association; 

2003; 103:1061-1072 

The other factors that influence and impact on the quality of nutrition care are also 
highlighted in Figure 1.2. The strengths and abilities that dietetics professional bring to 
the process namely dietetic knowledge, skills and conlpetencies, critical thinking, 
collaboration and communication, evidence-based practice are Mghlighted in the middle 
ring of the process illustrated in Figure 1.2. Environmental factors particularly practice 
setting, health care system, social system and ecoilomics influence the process. The 
nutrition care process consisting of four distinct, but interrelated and connected steps 
include: 

a)  Nutrition assessment 

b) Nutrition diagnosis 

c) Nutrition intervention, and 

d) Nutrition monitoring and evaluation 

Documelltation is equally important in the nutrition care process. Let us now discuss 
each of these steps in detail. 
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The nutritional care process, you would realize, begins with nutritional assessment. 
Nutrition assessment is the evaluation of an individual's nutritional status and 
nutrient requiremeizts. It is a systematic process of obtaining, ver-ifying, and 
inlerpreting data irz order to make decisions about the nature and cause of 
nutrition-relatedproblems. It is an ongoing, dynamic process that ii~volves not only 
initial data collection, but also continual reassessment and analysis of patients/clients/ 
groups needs. The purpose of nutrition assessment is to: 

a obtain adequate information in order to identify nutrition-related problems, 

e define accurately an individu8l's nutritional status, 

a determine the level of nutritional support that individuals need, and 

a monitor changes in the nutritional status and the effect of nutritional intervention. 

How is this done? This is based on the interpretation of information obtained from the 
diet history, medical history,' review of symptoms and physical, clinical, examination, 
including anthropometric measurements and laboratory data. Often, this process is 
referred to as the 'ABCD' analysis, where: 

A stands for Anthropometric measures: It measures growth in children and shows 
changes in weight in all populations that call reflect diseases and help to monitor 
progress in fat loss or gain. Box 2 included in this unit highlights some of these 
measures, particularly those which are important from the clinical and therapeutic 
nutrition point of view. 

B for Biochenzical irzvestigations: These help to reveal nutrients and metabolites in 
blood and /or urine, and/or faeces that indicate an infection or a disease. 

C for Clinical analysis: This analysis includes a complete physical examination and a 
medical history. The physical examination begins with the patient's general appearance. 
Nutrition-oriented aspects of the physical examination focus on the skin, head, hair, 
eyes, mouth, nails, extremities, abdomen, skelelal muscle and fat stores. Clinical signs 
with their nutritional implications are given in Table 1.1. 

D for Diet history and nutrient intake: This is used to evaluate diet for nutrient or 
food intake. Common methods used include the 24-hour diet recall, diet history, food 
frequency questionnaire, weighment method etc. 

You may recall studying about these methods in the Public Nutrition Course 
(MFN-006) in Unit 7 and 8. We suggest you loolc up these units now and refresh your 
knowledge about these methods, before you move any further. 

Nutritional assessment is important in the nutrition care process because acute and 
chronic'malnutrilion (both under and overnutrition) are common clinical findings. 
Malnutrition, we know, interferes with an individual's growth, development, general 
health and recovery from illness. 
r I I 
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Box 2 Anthropometric Measures 

Anthropometry involves obtaining physical measurenlents of an individual and 
relating them to standards that reflect the growtl~ and developn~ent of an 
individual. Anthropometric measurements, therefore, involve taking physical 
measurements of the body, such as, height, weight, head circumference, girth 
measurement, or skinfold measurement. Ar~thropometric data are most valuable 
when they reflect accurate measurements and are recorded over a period of 
time. It is important to maintain proper equipments and careful techniques. 
Three types of measurements are common in clinical practice - height, weight 
and body composition. Let us study how are these useful ]Tor us and a Fcw 
proper techniques for measuring these. ,' 1 ------------- ---I-I_ ______Id 



Both height and weight are the useful measureslindicators in determining 
nutritional status in adults. Height and weight measurements in children are 
evaluated against various norms. These are recorded as percelltiles which reflect 
the percentage of the total population of children of the same sex who are at or 
below the same height or weight at that age. This allows the child's growth at 
every age to be monitored. Now let us see how we can measure length/heigl~t 
of children as well as adults. 

Lengthand Height - Measurements of height can be obtained using a direct 
or indirect approach. In the direct method, a fixed measuring stick is used 
against the wall or platform clinic scales are used. This is done when the 
person is able to stand while indirect methods are used for persons who cannot 
stand such as individuals with cerebral palsy or muscular dystrophy or those 
who are elderly. These indirect methods are arm span, recumbent length 
(that is, when one is lying down) and knee height measurements. Recumbent 
bed height measurements using a tape measure inay be appropriate for 
institutionalized individuals who are comatose, critically ill or unable to be 
moved. Recumbent length measurements are also used for infants and children 
younger than 2 or 3 years of age. Careful mcasuremellt of length at each 
check-up hence, gives a clear indicatioil of a child's growth rate. 

0 Weight - As we have seen earlier, weight is a critical measure in nutrition 
assessment. It is used to assess children's growth, predict energy expenditure 
and protein requirements. Also, it helps to determine the body composition. 
Individuals should be weighed without shoes and in light clothing preferably 
on a beam balance scale. Body weight may be assessed by several methods 
including: 

a) Ideal Weiglzt for Height 

Ideal weight for height call be determined from reference standards 
such as life insurance tables. Ideal weight for height can also be 
determined using the Hnnzwi method. According to this, the ideal weight 
for height for both the sexes is as follows: 

0 Females - 100 1bs for the first 5 ft of height and 5 lbs for every iilcll 
over 5 ft. 

0 Males - 106 lbs for the first 5 ft of height and G lbs for every inch 
over 5 ft. 

Weight is then adjusted according to whether the person has a large or small frame 
as follows: 

Large frame - Add 10% 

Small frame - Subtract 10% 

Now that you have understood how to find out ideal weight for height, we 
suggest you to calculate it for yourself. What do you derive out of this? 
Does the knowledge of Ideal Body Weight is of any use to you? Well, if you 
know your actual body weight, you can easily assess your nutritional status. Let us 
see how. 

Significance of measured weights: Percent deviation from standard (percent 
ideal body weight) assesses the degree of malnutrition (underlover). 

Actual Weight 
% Ideal Body Weight = X 100 

Ideal Body Weight 
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'Nutrition The table below presents you with criteria to determine nutritional status based on % 

IBW. Have a look at it and check it out for yourself. 

1 Table 1.1: Criteria for assessing degree of malnutrition 

I 80% - 90% 1 Mild malnutrition I 

I 
I 

> 130 % - 

110% - 120% 

I 70% - 79% I Moderate malnutrition ... I 

Obese 

Overweight 

< 69% Severe malnutrition 1 

IBW (90) 

b) Usual Body Weight 

Interpretation of Nutritional Status 

Tllis may be a more usehl parameter than ideal body weight for those who are ill. 
Comparing present weight to usual body weight allows changes in weight status to be 
assessed. A rapid weight loss or gain is significant. 

I 

I C) Body Mass Index (BMI) I 
The Body Mass Index defines the level of uclir,osity according to the relatiotzsh& 
of weight to height. It eli~llinates dependance on frame size. The formula for deriving 
BMI is: 

Weight (in Kg) 
BMI = 

Height (in metres )' 

The BMI is a more accurate measure of body fat than weight alone. It is the quickest 
and most accepted measure of obesity. 

The normal range of BMI is between 18.5 and 25. A RMI value less than 18.5 denotes 
under nutrition BMI values of 25-30 is considered overweight. Those with a BMI 
greater than 30 are obese. As a dietitian, you should routinely assess height and weight 
and determine BMI for patients under your care. 

Before we move on to the study of body con~position and other measurements, let us 
get to know another type of measurement, used for the anthropometric assessment of 
infants and children. It is referred to as head circumference. This measurement is 
taken using a flexible tape measure put snugly around the head. This measure is 
amongst other useful indicators of normal growth and development, especially from 

, ., * 
birlh till age 3. / 

I a Body Composition I 
Various aspects of body size and composition can be measured which provide a good 
indication of body leanness and fatness in l em~s  of skinfold measurements. These are 
listed in the Table 1.2. The validity of these measurements depends on the accuracy 
of the measuring technique. 

I b Skinfold Measurements I 
These measurements serve a varicty of purposes, tlic most important being indicator 
of body fat. As you are already awarc that a significant amount of the body's fat 
stores are right heneath the skin (referred to as subcula?zeous fat). Hence 
determinalion of the sizes of the skinfolds at various sites around the body can give a 
good indication of body fatness. These measuremenis are useful in cases of illness. 
Can you think how? Well, this is because the maintenance of fat stores in a patient's 
body may be a valuablc indicator of dietary adcquacy. 

L Now how to determine these measurements? These measurements are done wit11 
special calipers. Let us now have a look at the different types of skinfold measurements. 
-------I-----III__-I_I_I---- 
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(a) Triceps Skinfold Measui-ernents (TSF) 

The TSF is measured with a caliper that measures the thickness of the skillfold 
over the triceps muscle of the arm not in predominant use. The thickness of the 
TSF gives an indication of subcutaneous fat and is considered an index of stored 
energy. 

Table 1.2: Triceps skinfold 
Sex 

Female 

Male 

Triceps Skinfold (mm) 

Percentages less than the standard, as indicated in Table 1.2, may be interpreted 
as mild, moderate or severe deficit. 

b) Mid-Upper Arm Circumference (MUAC) 
The MUAC measurement of the arm is taken with a metric tape measure at the 
midpoint between the acromion bone (a portion of the shoulder blade or the scapula 
that overhangs the rotator cuff and humerus- the upper arm bone) and the olecranorl 
bones (the proximal par1 of the ulna bone which forms the elbow joint) on the arm 
not in predominant use. This measurement represents both ~nuscle and fat stores. 
It is used to calculate mid arm muscle circumference (MAMC), about which we 
shall study next. 

c) Mid-Arm Muscle Circutnfei-ence (MAMC) 
The mid-arm muscle circumference is used to estimate skeletal muscle mass and 
is calculated from the MUAC and the TSE 
MAMC (crn) = MUAC (cm) - [3.14 x TSF (in cm)] 

Table 1.3: Mid-arm muscle circumference (PVLAMC) 
Sex 

Female 
Male 

60% 

9.9 

7.5 

Standard 

16.5 

12.5 

50% 

8.3 

6.3 

90% 

14.9 

11.3 

80% 

13.2 

10 

Percentages less than the standard, as indicated in Ttdble 1.3, may be interpreted 
as mild, moderate or severe depletion. 

d) Waist to Hip Circumference Ratio (WHR) 

This ratio differentiates between android and gynoid obesity. What do you understand 
by android obesity and gynoid obesity? Well, android obesity, also known as apple 
shaped fat distribution, refers to the centric fat distribution patterns with increased 
disposition towards the abdominal and waist area. While gynoid obesity refers to 
the fat distribution at the hips and thighs. It is also referred to as pear shaped fat 
distribution. 

The waist circumference is the smallest circumference between the nipples and 
the top of the thighs. The hip circumference is the largest circumference between 
the waist and the knees. A WHR of 1.0 or greater in me11 and 0.8 or greater in 
women is indicative of android obesity. This is an increased risk for obesity-related 
diseases. 

e) Bioelectrical Impedance Analysis (BIA) 

This is used for body fat analysis. BL4 involves attaching electrodes to the 
extremities of a patient. A small electrical current is passed through the electrodes. 
Electrical and resistance measurements are obtained. It is a body composition 
analysis technique based on the principle that compared to fatty tissue, lean tissue 
has a higher electrical conductivity and lower impedance. Zmpedence is the 
opposition to the electric current and is the inverse of conductance. It is a safe, 
non-invasive and rapid means of assessing body composition. Though truncal fat 
cannot be assessed very accurately, 4% 

Mid-Arm Muscle Circumference (cm) 

70% 

11.6 

8.8 

Standard 

23.2 

25.3 

80 % 

18.6 

20.2 

90% 

20.9 

22.8 

70% 

16.2 

17.7 

60% 

13.9 

15.2 

50% 

11.6 

12.6 
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marasmus 

no sores at m'lr(nc?s 
of eyc-lids; he:i8tiay, 

vessels or rnouznd 118 
tissue or sclera Redness and fissuring 

swollen or s~rlotsthl 

Loss of vibration 
Loss of ankle and knee jerks 

Source: Adapted from Com~nunity Nutrition Assessment, Jelliffe DB, Oxford University Press (1989) 
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In the first step in the nutrition care process, we have learnt that assessing nutritional 
status is crucial. Assessment provides the foulidation for the nutrition diagnosis which 
is the next step in the nutrition care process. Let us get to know about nutrition 
diagnosis next. 

1.3.2 Nutrition Diagnosis 

Nutrition diagnosis is the identification and labeling that describes an actual occurrence, 
risk of, or potential for developing a nutrition pro.blem @at dietetics professionals are 
responsible for treating independently. At the end of the assessment step, data are 
clustered, analyzed and synthesized. This will reveal a nutrition diagnostic category 
from which to formulate a specific nutrition diagnostic statement. Analyzing the 
assessment data and naming the nutrition diagnosis provide a link to setting realistic 
and measurable expected outcome, selecting appropriate interventions, and.tracking 
progress in attaining those expected outcomes. 

It is important to remember that nutrition diagnosis changes as the patients/clients/ 
groups response changes. 

Once the nutritional care plan is formulated, it is easy to implement as highlighted 
next . 

1.3.3 Nutrition Intervention 
Nutrition intervention, the third step of the nutrition care process, is a specific set of 
activities and associated materials used to address the problem identified in tlie step 
above. Nutrition interventions are purposefully planned actions, designed with the 
intent of changing a nutrition-related behaviour, risk factor, environmental condition, 
or aspects of health status for an individual, target group or the community at large. 
This step involves a) selecting b) planning, and c) implementing appropriate actions to 
meet patient's/cliei~ts/groups nutrition needs. The selection of nutrition interveiltion is 
influenced by nutrition diagnosis and provides the basis upon which outcomes are 
measured and evaluated. 

Planning the nutrition intervention iiivolves formulating and determining the plan of 
action. For this, we need to first prioritize tlie nutrition diagnosis based on theseverity 
of the problem, safety, need of the patient etc. Next, identify science-based ideal 
goals and objectives. These objectives should be in behavioural form, realistic and 
should be appropriate to tlie educational levels, as well as, the economic and social 
resources of the patients and their family. Further, determine patient-focused expected 
outcomes for each nutrition diagnosis. The expected outcomes are the desired 
change(s) to be achieved over time because of nutrition intervention, For example, 
increasing or decreasing weight, blood pressure, laboratory values etc. These expected 
outcomes should be clear and concise and should be written in observable and 
measurable terms. Finally, defining and selecting specific intervention strategies that 
focus 011 the etiology of the problem is included in the planning phase. 

Intrud~rction'to Medical 
Nutrition Therapy 

Once we have formulated a plan of action, the next cornpofient is to implement the 
action plan i.e. care is delivered and actions are carried out. Implementation translates 
assessment data into strategies, activities or interventions that' will enable the patient 
to meet objectives established. This might include prescribing a diet, nutrition counseling 
and educating the patient, providing food or nutritional supplements or changing the 
mode of feeding, and advice on financial or food resources. The care process is a 
continuous one. The initial plan inay have to be altered as the condition of the patient 
changes or as and when new needs are identified. Interventions should be specifc to 
established problems or objectives. 4-4 

Implementation, therefore, is the action phase of the nutrition care process. *ring 
the implementation phase the dietetic professional communicates the plan of nutrition 
care, carry out the plan of nutrition care, and continue data collection and modify the 
plan of care as required. We as dietetics professionals may actually do the intervention, 
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or may include delegating or coordinating the nutrition care with other providers. We 
need to work collaboratively with the patients/ciieilt/groups, family or caregiver to 
create and implement a realistic plan that has a good probability of positively influencing 
the diagnosis/problem. This client-driven process is a key elemenl in the success of 
this step. 

Havillg implemented the nutritional care plan, we also need to monitor and evaluate to 
assess where we are and whether we are on track or not. This is the last step in the 
nutrition care process. This is reviewed next,. 

1.3.4 Nutrition Monitoring and Evaluation 
Monitoring and evaluation is an essential step in the nutritional care process and is 
very ilnportant too. Monitoring specifically refers to the review and measurement of - - 
the patient/client/group status at a predetermined follow-up point with regards to the 
nutrition diagnosis, intervention plan, goals and outcomes. Evaluation, on the other 
hand, is the systematic comparison of current findings with previous status, intervention 
goals or a reference standard. 

I 

Tile purpose of monitoring and evaluatioil is to determine the degree to which progress 
is beillg made and goals or desired outcomes of nutrition care are being met. This step , 

makes the nutritional care plan effective and responsive to the patient's needs. It 
includes three distinct aiid interrelated processes as highlighted in Figure 1.3. 

1 

Figure 1.3: Nutrition ~nonitoring and evnll~ation colnponents 

NUTRITION MONITORING AND 
EVALUATION COMPONENTS 

' 1. Monltor progrese 
Check patlent/cllen/group understanding and compliances with 
plan; 

t Determine if the Intervention is being implemented as 
prescribed; 

r prov~de evidence that the planhiewention strategy is or is not 
changing patient/cllent/group behaviour or status; 

e Identify other positive or negative outcomes; . Gather hformatlon indicating reasons for lack or progress; and 
o Support conclusions with evidence. 

V 

I 
An evaluation of the exlenl to which the patient's nutritional requirements are being 

! 
met can be done for example by rneans of the nutritional index (NI). This index 
calculates the extent to which an actual intake of a specific nutrient meets the 
recomrnended/desiral,Ie int'ake for a particular patient. NI can be calculated as: 

. Actual Intake of the Nutrient - Desirable Intake 

Compare current findings with , 
previous status, Intervention goals, 
and/or reference standards. t 

4 

N l  = 
Desirable Intake 

2. Measure outcomes 
o Select outcome indicators that are 

relevant to the nutrition diagnos~s 
orslngsor symptoms. 
Use standardized indicators to; . Facilitate electronic charting, coding, 
and outcomes measurement. 

Now, how to ii~terpret the value obtained from NI. If the actual daily intake exceeds 
the desirable intake, the NI is stated as a positive percentage while if less than the 
desirable intake, then it is slated as a negative percentage. Several negative NI days 
is an indicator of objectives not bcing met and that the care needs to be evaluated and , 

changed. 

I 

Besides nutrition monitoring and evaluation, documentation too is an important part of 
the nutrition care process. This is described next. 

1.3S Documentation 

I 

Documentation is an essential aspect of the nutrition care process. It helps the patient 
to understand thc nutritior~ill care plan and their role in this process, It helps to ensure 
that nutritional care will be relevant, complete and effective. Tt also serves as a 



communication with the other members of the health care team. The documentation 
should be complete, clear, concise, legible and accurate. A format frequently used for 
medical record documentation is the problem-oriented medical record (POMR). This 
provides a vehicle for recognition of all the patient's problems and for coordination of 
the activities of all members of the health care team. It consists of four major parts- 
the database, a problem list, the initial care plan and progress notes. 

Entries into the medical record can be done in many styles. One of the most common 
forms is the 'SOAP' note (Subjective, Objective, Assessment and Plan). Various 
health professionals, dietitians, physicians, nurses and social workers routinely collect 
much of this information. This entire team of health care professionals ensures that 
all aspects of nutritional care are noted in place as a part of the total health record. 
Let us see what SOAP is: 

Subjective - the data includes information obtained from the patient or the patient's 
family regarding the problem. 

Objective data - the data is gathered from tests, analysis, diagnostic procedures 
and observations by health care team. 

Assessinerzl - interpretation of patient's status is based on subjective and objective 
data. 

Plan - specific plans are stated for dealing with each problem such as specific 
treatment plans, nutritional care plans, modified diet, nutrition counseling goals etc. 

The clinical dietician should documenithe actual nutritional care provided. This should 
include the type of diet, adjustments for intolerance of the diet and diet instructions 
given. 

With the documelltation step, we conclude our study on the nutritional care process. 
We shall try to recall what we have learnt so far by answering the questions included 
in the check your progress exercise 2, given next. Thereafter, we shall move on to the 
importance of coordinated nutritio~lal and rehabilitation services. 

Check Your Progress Exercise 2 

1. What is a nutritional care p'rocess? List the steps involved. 

...................................................................................................................... 
2. What do you understand by ABCD analysis? 

1 3. Briefly discuss the relevance of implementing, evaluating the nutritional care I 

Introduction to Medical 
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4. What is meant by SOAP note? 

...........................*.......(......,.....,...,.,.,,..,+*...............,*...........,......................... 

............................................................................................... 
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SERVICES 

In our previous section, we learnt about the four step nutritional care process and the 
advantages of planning and documentation involved in such a process. Here, in this 
section, we shall deal with the rehabilitative services and the nutritional care for the 
patient. What do we mean by the terms rehabilitation and nutritiorzal care? What 
is their significance and what is the role of health care professionals, especially dietitians 
in providing these services to the patients. Also, how can palients effectively utilize 
these services? These are a few of the issues with which we are going to deal in this 
section. So let us first understand the meaning and significance of nutritional care and 
rehabilitation 

Ncltritinnal care call be recogtlized as both a science and art. Can you tell why? It is 
considered as a science because the ~apid  advances in scientific knowledge provides 
all health care providers with a strong foundation on which the professional practice 
is based. Advances in nutritional sciences provide for such a base for nutritional care 
that is comprehensive, collaborative and continuing. It call be referred to as an art 
(an exceptional ability to conduct human activity) since it iilvolves lalowing and caring 
about people and their needs. Hence, it becomes all the more essential and imperative I 

that all health care practitioners must base their work on sound scientific knowledge 
as well as, their patient's needs. Therefore, you would realize, as well as, appreciate 
the collaborative efforts in many aspects of both nutritionist ru~d nwscs working together 

1 

and functioning as catalysts. This significant role that brings scientific kllowledge and 
skill together to bear on patient's nutritional needs call be represenled as: 

Science Art 
N~itritionist -1 - Nurses 

Physical biological sciences Bellavioi~ral Sciences, Munlailities - 
1 

All individuals want to have a long and healthy life. Thcre is no doubt that adoption of 
llealthy nutrition lifestyle and the practice of good nutrition habits would help eliminale 
many health problems caused by malnutrition. Here, the role ol' a health prolessional 
or a dietitian comes into picture. A health professional needs lo havc a sound knowledge 
*about nutrition and must be able to apply the principles of sound ni~lrition practice to i 

cater to the needs of patienls. These include all diet-related questions and complaints 
to which clear and simple explanalions must be provided by the health professional. 

In many cases, a patient has to undergo diet therapy which becomcs a part of their 
I 

medical treatment. In such instances, the eating habits need to be chunged, and the I 

patient will require advice or instructions for tlie dietary modificatio~is. Tliis informatioil 
is provided lo them by a dietitian and from other health care prokssional. 

The dietitian and the nurse hold unique position on the health care lcam in relation to I 

the patient's nutritional needs. Their roles are enhancing as their tcam respoilsibilities 
expand. The dietitian determines nutritional care needs in relation to medical diagnosis 
and care, as well as, individual patient needs. The nurse assists the dietitian with this 
nutritional care applying it in the general nursing care. By this, wc can realize that in 1 
many respects, these two health professionals are closest to [he patient atid the family 
and have the opportunity to determine many of the paticnt's r~ceds. Thcy are the ones 
who coordinate services and help [he patient understand and parlicipate in personal 
care. Hence, individualized care must be tbe focus of therapy. In hct, the doctor, 
nurse and dietitian working together as a team provide the best possible nutritional 
care. 

- - 



Now let us move on to the concept of rehabilitation. lla~trocluctioa to Medical 
Nutrition Therapy 

You would realize that some patients have problems that seriously limit their ability to 
function normally in everyday activities. In such cases, special pfanning call help 
them achieve and maintain their optimal level of functioiii~ig. The care that aims to 
prevent further disabilities and to restore function is called as rehabilitation. The 
planning that emphasizes rehabilitation is often beneficial to tlie clients with 
cardiovascular, respiratory and neurologic disorders. Nutritional rehabilitation focuses 
on maintaining adequate nutritional status and adjusting daily activities related to eating. 

The patient is the focus of the team endeavour and must be included as an active and 
participating member. The patient himself is the one who probably has the greatest 
interest in hislher care plan. S(he) can work better with health team members if he is 
informed about his current nutritional status, the relationship between his food habits 
and nutritional status to his health. He is also needed to be informed about the care 
services, which the various health team members will provide for him and the resources 
available for us. Sharing the nutritional care plan and goals with family members 
helps in clarifying their role in assisting the patient. This plan also facilitates the 
communication between health-team members such as nurses and dietitians who 
work as colleagues and frequently meel lo discuss the patient's nutritional needs. 
Often, the con~munication process involves coilsultations and referrals among llealth 
team members. The consultation is providcd to a patient from a dietitian or nulritionist 
who develops a care plan to assist the ~ l i e n t  to make more appropriate food choices. 
While referrals are the written verbal information about the patient's problem and/or 
nutritional needs. The purposes behind making the referral are many. Let us see what 
these are. Referrals are made for: . A specific kiild of therapy 

e Rehabilitation or training 

e Education, and 

e Special community services 

Now, what is the information that must form a part of the referral? Well, one should 
first identify tlie patient's problem or need. This must be followed by his food habits, 
appetite, nutritional needs and diet instruction, and special instructions for feeding. 

Having looked at the importance of nutritional care and rehabilitative services, next 
let us focus on the other important aspect of patient care i.e. nutrition/diet counseling, 

PATIENT C AND COUNSELING 

Since past three decades, there has been an increased emphasis on setting standards 
of practice to ensue the delivery of quality patient care. An increased focus has been 
there on cost control in health care settings, for effectively cvaluatillg patient care 
programmes based, on two factors - cost effectiveness and provision of nutritional 
services. Within dietetics, models of quality patient care have standards for identifying 
patients requiring increased nutritional support or education, determining patient care 
priorities and spelling out the degree of care required with increasing concerns about 
health care costs. 

Further, counseling is one of the most useful methods for assisting an individual to 
arrive at a solution of hisher problems. In this section, we shall get to know about the 
patient care process and the science and art behind dietetic counseling. So let us get 
started to learn about patient care. 

1.5.1 Patient Care 
The primary basic principle in nutritional practice to be valid must be person/patient- 
centered. It must be based on initial and continuing identified needs and updated 
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constantly with Ihe patient, in order to providc essential physical care and support 
personal needs for mailitailling self-esteem. The health care team i11 this process, as 
you would already know, involves a physician, dietitian, nurse and other healll1 care 
professionals. There are 5 distinct yet constantly interacting phases in the care process. 
These include: 

1. Assessment: A broad base of relative information about the patient's nutritional 
status, food habits, and life situation provides the necessary lui~wledge for making 
valid initial assessments. Useful iidormation may come from a variety of sol1rces, 
such as the patient himself, patient's chart, family, relatives, friends, hospital staff 
and related research. 

2.  Analysis: The data collected must be analyzed to determine specific patient 
needs, on the basis of which a list of problems may be formed. 

3. &n,tijzg Care: The plan for care must always be based on personal needs and 
goals of the patient, as well as, on the identified medical care requirements, 

4. Implenlerttiltg Care: The patient care plan is put into action according to realistic 
and appropriate activities. In this case, nutritional care and education will involve 
decisions and actions. 

5 ,  Evalr~ntifzg nrtd Recording Care: The results are checked carefully (with each 
activity being carried out) to see if identified needs have been met. Hence any 
appropriate revision ol' the plan can be made as needed for continuing care. 
These results are recorded in the patient's medical record. A clear documentation 
of all the activities is essential. 

With a brief knowledge about the patient care process, we now move on to a detailed 
overview on couiseling its scope, process and approaches. 

1.5.2 Counseling 
The term 'counseling' or 'nutrition/ diet counseling' is a broader term than teaching. 
It is one of the most useful methods for assisting an individual to arrive at a solution of 
his/her problems. It is a personal meeting of two individuals- the counselor, who 
assists in analyzing and understanding the problem and the coutzselee, wlio has a 
problem md needs assistance in arriving at a solution for this problem. It has been 
described as: (1) an internal process for the counselee, (2) a sequence of events, and 
(3) the elements of interpersonal relationship between counselor and counselee. What 
is the role of cou~lscliilg in patient care? Docs it help to improve the existing state of 
the patient? What is the role of dietitian in it? Let us read and find out. 

Nutrition or diet counseling is a primary educational activity of the dietitian. It 
incorporates the idea of working with a patient, encouragiilg him to make changes in 
his pattern of livingthat he sees as desirable and attainable and supporting him through- 
out the process. It is a process that assists people in learning about themselves, their 
environinent and nlethads of handling their roles and relationships. It involves problem 
solvi~~g, identifying goals and change, counselor assist illdividuals with the decision- 
making process, resolving interpersonal concerns and llelpi~ig them to learn new ways 
of dealing with and adjusting to life situation. Cou~~seling aims to help clients make and 
sustain desired changes over time. It is bascd on two premises: 

i) each person controls his own life and behaviour, and 

hi each individual has a background of persolla1 interactions, socialization and 
education that helsbe uses to make cl~oices about their behaviour. 

Counseling is explored as a four-stage process. The first stage concentrates on the 
development of a trusting, helping relatio~lship between the counselor and the comlselee. 
The remaining three stages focus on problem-solving, Dietetic counseling includes in 
its scope behaviour modification, counseling and cognitions, nutrition counseling and 
multicult~u;ll communications. 



The health professional, including tlie dietitian uses tlie knowledge and skills to assist 
patients to identify problems, discover and list possible solutions, consider the 
consequences of each alternative, choose a solution and incorporate it into their daily 
activities. 

In mast instances, it is important to outliiie a plan to provide patient education or 
counseling. Some of these areas include: 

i) reinforcement of sound eating habits, 

ii) positive suggestions to improve poor habits, 

%) discussion of reasons for diet modifications, 

iv) guidance and practice in planning meals meeting specific diet modifications, 

v) training in various feeding techniques, and 

vi) explanatioiis of various assessment and treatment techniques. 

There are almost 40 different therapy models or approaches but a few are most 
comnlonly used. Let us then understand various prevalent theories and approaches 
that are relevant to counseling. 

Theories arzd Approacl1,es Rekvant to Counseling 

Few theories and approaches relevant to couiiseling are reviewed herewith. 

J Reality Theory 

Developed in the 1960s by Willianl Gl~~sser ,  a psyclliatrist, reality therapists view 
human nature in terms of behaviour. They believe thai human behaviour is motivated 
by two common basic needs: (a) the need to love and be loved, and (b) the need to 
feel worthwhile to ourselves.. and others. People are responsible for their behaviour 
and behaving in a responsible manner lielps pcople fulfill their needs. Clients are 
helped and encouraged to make value judgments about their own beliaviour. Once the 
cllosen behaviour is viewed as responsible, clients feelings about their behaviour tend 
to become positive. This approach can help the dietetic practitioiier to use a structure 
approach for assisting a client lo change inappropriate eating bchaviours. 

Behavioural Counseling 

This evolved froni tlie early theories of behaviourjsni. The focus is on exanlining 
current behaviours and learning new ones. It is believed that feelings and thoughts 
may come before the behaviour, nor after. For example, a person feels upset, so he/ 
she eats. 

Cognitive - Behavioural Approaclzes 

They includepsychoeducatiorzal and ratiorral-ernotive therapy. The goal is to identify 
problem behaviour and irrational beliefs and then to design strategies for immediate 
action plans. Psychoeducational therapy specifically iilvolves il process of learning 
about oneself, gaining self-underslanding and self-knowledge. 

Once the client has progressed in the understanding, helshe will be in a position to 
regulate hisher beliaviour in accordancc with some standard. This therapy is intended 
to teach the individual to 'manage7 physical and mental impulses, 

The rational-emotive therapy is based on the premise that negative self-talk and 
irrational ideas are a major cause of emotion-related difficulties. The therapy aims to 
provide the client with an insight to stiniulate logic and emotion simultaneously in the 
direction of the planned change, For example, when working with a patient with high 
serum cholesterol, the dietitian would help the client to: (a) think that the cholesterol 
levels are very high, (b) feel emotions like concern of fcar in order to get the patient to 
make an effort toward change and sustain it, and (c) to encourage patient that foods 
lower in fat and cholesterol are to be preferred. 

Introduction to Medical 
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The Family Nutl.itioiz Approach 

This involves relativeslfamily who live in the client's household; in assisting the client 
to make necessary dietary changes to prevent or to control diet-responsive diseases 
and to maintain client adherence to nutrition advice over the long-term. Fanlily 
counseling is usedvery commonly when working with children and adolescents. Family 
counseling is appropriate where the client's problems are related to his relationship or 
function in the family. Working with the family helps to achieve improvement faster 
and prevent lapses than if you treatedlworked with the person alone. 

Directive nnd Non-directive Counseling 

Directive Counseling tends to be appropriate when the counselor is aware of the 
problem and/or is concerned about the behaviour of the patient but the latter is 
unaware about the problem and is avoiding acknowledging it. In contrast, tzon-directive 
coulzseli?ig is more appropriate when the patient or the counselce has insight and 
says that the counselor's help is needed to solve the problem. The direct and non- 
directive counseling process is graphically illustrated in Figure 1.4(a) and 1.4(b). 

(a) : Directive Counseling 

Problem 1 

Follow up a 
(b) : Non-directive Coiinseling 

Figure 1,4: Directive and non-directive counseling process 

The non-directive approach is often called 'client-centered'. A basic assumption is 
that humans are basically rational, socialized and realistic. If a person's needs for a 
positive regard from others and for positive self-regard are satisfied, the iildividual 
can realize the inherent tendency he/slie possesses towards realizing their potciltial 
for growth and self-actualization. Counseling releases the potentials and capacities of 
the individual. 



One of the assumptions is the relationship between the counselor and the client. The 
client cannot be helped only by listening to the knowledge the counselor possesses or 
to the counselor's explanation of the client's behaviour or the personality. Prescribing 
"cures" or corrective behaviours are not considered to be of a lasting value. The 
relationship that is most helpful is the one that enables the patient (client) to discover 
within himself/herself the capacity to change and grow. Using this relationship four 
specific characteristics are desirable: acceptance, congruence, understanding and 
the ability to communicate these to the clients. 

The counselor should accept the clients as individuals, as they are. When a counselor 
accepts the person unconditionally and non-judgmentally, then the patient begins to 
trust the counselor. Note: Trust is focused on predictability, genuine coilcern and 
faithfulness. a 

Good counselors are integrated, consistent with no contradictior~s between what 
they say and what they are. The couilselor's verbal and non-verbal behaviours should 
be consistent. Empathy is essential to non-directive therapy. Thus, the counselor 
needs to be a good listener, have intuition, provide feedback on Lhe data, feelings, as  
well as, provide motivation and inspiration. 

In directive counseling, the couilselor initiates the discussion. Clients tend to be more 
likely to become resistant or defensive. Thus the counselor should be very sensilive 
to all verbal and non-verbal behaviour, as well as, supportant. Such a relationship 
(directive counseling) is more appropriate between managers and subordinate rather 
than between dietitian and client. In general, directive counseling techniques are 
used to expose poor employee performance about which einployees are unaware or 
unwilling to expose it themselves. 

Let us next learn about the different counseling strategies. 

Counseli~zg Strategies 

The counseling strategies whicl~ may serve lo be useful are described herewith. 

e Individual Counseling: Individual counseling is personal counseling. The first 
step in this is to establish a sense of trust and a therapeutic alliance with the 
patient so as to ensure a productive counseling session. A counselor can use 
several techniques to enhance the process of learning. These arc: 

e Clarify goals at the beginning of the session 

Start instruction in a positive inanner 

e Approach the patient in a competent, quietly enthusiastic manner 

Keep the session patient-centered 

Focus on the topic to be covered 

e Adjust counseling approach as the need arises 

Find out if the client understands what he is being told 

m Give honest, sincere praise for successes 

Use teaching techniques that impart on more than one of the client's senses 
and actively involve him. 

Group Cocinseling: Group counseling is a technique where a group of person 
is counseled by employing group interaction method for arriving at a solution to 
the problem common to the group. All Lhe group members are given an 
opportunity to discuss their probIems together, in a free atmosphere. The group 
counseling process is highlighted in Figure 1.5. 

Introduction to Medierl 
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Figure 1.5: The group counseling process 

Group counseling can be povidedvia formal classroom sessions or small group sessions. 
An active participation of group members facilitates the process of learning. Specific 
techniques are used for the purpose of instruction and these could be a lecture either 
with or without additional teacling aids or a role-play, demonstration and practical 
sessions. 

An important strategy could be to conduct small groupmeetings for behavioural change 
encouraging full participation. l11e group atmosphere provides support and motivation 
to members to help them achieve their individual goals. Recommended actions often 
seem more acceptable when group members tell how they were helped by those 
actions. Also, learning in groups is sometimes more interesting and 'fun' than in a one- 
to-one setting. However, aperson benefits from a group only if he can identify with it. 
In cases, such as these, individualized nutrition counseling sessions are preferred. 

So you would have realized how much important it is to motivate the patients and to 
maintain their interest during counseling sessions and ensure behaviour modifications. 
Let us next have a look at a few factors which play a major role in contributing 
towards motivation. 

e Psychological factors: Depression, anxiety or phobia induced by illness, life- 
style changes or medication effects, may hinder the ability to comply with the 
desired health behaviour changes. 

Psychosocial factors: These may prevent patients from expressing concern 
for their health. They may lack confidence in the health professional or simply be 
unable to cope with dietary changes at that particular point of time because of 
the degree of illness or personal problems. 

Physical factors: The drugs or illness may induce pain, fatigue or depression 
which might block desire or ability to follow health care ii~sti-uctions. 

Personal factors: There may be a language barrier or a lack of transportation 
or money for clinic visits. 

Counselor-related factors: A personality conflict may exist belween the patient 
and counselor. 

Next, let us review a few tips for counseling children and elderly. 

Children: 

Assess the child's stage of development. 

Adjust counseling for a child's dependency needs, lack of experience and the 
development tasks faced by him. 
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dietary practices. 

e Provide them with opportunities to learn by playing games, painting, reading 
stories, using puppets, handling and tasting food. 

Sincc they have not developed many ingrained habits, they leaf% nmore quickly 
and so teaching must be made more interesting. 

Elderly: 

4 Emphasize and build on established dietary practices and attitudes. 

B FOCUS 011 the positive influence of a good diet so as to motivate them on making 
changes in the dietary habits. The focus, in most cases must be.011 good health. 

e, Encourage their full participation in counseliilg programme. 

a Establish rapport with them so as to ensure their interactiot~ and discussioll on 
various issues. 

r Utilize the benefits of group discussions to bring more reluctant persons into the 
group and reduce anxiety related to ed~~cational programme. 

o Conceriling an appropriate mode of feeding and thc training and educatio~i needs 
for the patient, staff and family to carry it out. 

In this section we learnt about the sigi~ificance and nlethods of patient counseling. We 
end our discussions on this chapter here about the nutrition care process. However, 
before proceeding to read the next unit attempt the questions given in check your 
progress exercise 4. It will help you i n  gaining an in-depth undcrstanciillg. 

Check Your Progress Exercise 4 

1. Discuss the role of nutrition in patient care. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
2. What do you understand by the term diet counseling? List a few counseling 

strategies. 

6. I..................(I.....................,..*,,.....a.......~.................. 

........................................................................................................................ 

........................................................................................................................ 
3. , Suppose you were to counsel a group of 8-1.0 years old anaemic girls. What 

are the points you would keep in mind while counseling the group? 

................a t.................w................................................................................. 

........................................................................................................................ 

........................................................................................................................ 
4. Enumerate the five phases involved in the nutritio~~al care process. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
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In this unit.you have learnt how to render effective nutritional care in therapeutic 
nutrition. The primary goal of diet therapy is to achieve or maintain optimal nutrition 
status. The nutrition care process is a systematic and logical approach to ensure 
effective and successful nutrition intervention. The basic steps in the process include 
assessing nutrition status, interpreting assessment data to determine nutrient 
requirements, developing a plan of action for nutritional needs, implementing and 
evaluating the plan along with documentation of the entire process. 

Further, the unit focused on the scope, ~rocess, approaches and strategies common to 
dietetic counseling. 

GLOSS 

Android obesity : the centric fat distribution patens with an increased 
disposition towards the abdominal and waist area. 

Anticonvulsants : drugs that prevent, reduce or stop convulsions or 
seizures. 

Cerebral Palsy : a group of chronic foundations affecting body 
movements and muscle coordination. 

Clinical dietetics : the application of dietetics in a hospital or health care 
institutional setting. 

Diet history : a review of an individual's usual pattern of food intake 
and the food selection variables that dictate the food 
intake. 

Diet therapy 

Dietetics 

Gynoid obesity 

Leukoplakia 

Medical Nutrition 

Therapy 

Muscular therapy 

Nutritional index 

0 ncology 

: the role of food and nutrition in the treatment of various 
diseases and disorders also known as therapeutic 
nubition. , 

: a science and art of feeding individuals based on the 
principles of nutrition. 

: the fat distribution as the hips and thighs. 

: a precancerous lesion that develops on the tongue to 
the inside of the cheek as a response to chronic 
irritation. 

: the assessment of the nutritional status of a. client 

followed by nutrition therapy ranging from diet 
modification to the administration of eternal and 
parented nutrition. 

: a group of diseases involving muscle deterioration. 

: the extent to which an actual intake of a specific nutrient 
meets the recommended desirable intake for a 
particular patient. 

: the branch of medicine concerned with the study and 
treatment of tumors. 

Over-the-counter drugs : drugs those are available without a prescription. 



ANSWERS TO CHECK YOUR PROGRESS 

Check Your Progress Exercise 1 

1. a) Dietetics is the science and art of feeding individuals based on the principles 
of nutrition. 

b) Medical Nutrition therapy is defined as the assessment of the nutritional 
status of a patient followed by nutrition therapy ranging from diet modification 
to the administration of enteral and parenteral nutrition. 

c) Therapeutic nutrition is the study of the role of food and nutrition ill the 
treatment of various diseases and disorders. 

2. A good and balanced diet improves the quality of life to a great extent. Poor 
eating habits and inadequate food illtake are the major causes of a disease. A 
well balanced diet, which is adequate nutritionally, goes a long way in protecting 
the human body from diseases, i.e. increases immunocompetance, strengthens 
mental functions and supports good physical strength. 

3. The major areas of specialization for a dietitian include administration, education, 
clinical, research, community, consultations, teaching and academics. Clirzicnl 
dietitians, sometimes called therapeutic dietitians, are associated with health 
care institutes, hospitals and nursing homes. Depending on the nutritional needs 
of the patients, they prepare their diet charts and monitor the results of diet 
therapy. They confer with doctors and other members of the health care learn 
about patients' nutritional care, instruct patients and their families on the 
requirements and importance of their diets, and suggest ways to maintain these 
diets at home. 

- 3  

Check Your Progress Exercise 2 

1. Nutritional care process is a systematic and logical approach to ensure effective 
and successful nutrition intervention. The five steps in the nutritional care process 
include: assessing ilutritional status, interpreting assessment data to determine 
nutrient requirements, developing a plan of action for meeting nutrition needs, 
implementing and evaluating the plan along with proper documentation. 

2. Nutrition assessment iilvolves a series of processes referred to as the 'ABCD' 
analysis, where: 

e A stands for Anthroponletric measures. 

B for Biochen~ical investigations. 

e C for clinical analysis. 

e D for diet history and nutrient intake. 

3. The relevance of implementing and evaluating nutritional care plan include provision 
of proper care to the patient followed by intervention at specific period to establish 
programme in order to meet objectives. It also makes the process effective and 
responsive to the patient's needs, 

4. Entries into medical record can be done in many styles. One of the most common 
being 'SOAP' note. (Subjective, Objective, Assessment and Plan). Refer to 
sub-section 1.3.5 for details on SOAP. 

Check Your Progress Exercise 3 
I 

1. The role of nutrition in patient care is that of providing effective nutritionaI support 
to improve nutritional status. Nutrition also has arole in providing quality standards 
in dispensing of nutrition services and educating patients. 

Introduction to Medical 
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2. Diet counseling is a primary educational activity of the dietician, which involves 
working with a patient, encouraging him to incorporate changes in diet and lifestyle 
for the better. The two counseling strategies include individual counseling and 
group counseling. 

The points to be kept in mind before counseIing children between the age group 
of 8-10 years are: 

- assess the child's stage of development, 

- adjust counseling for a child's dependency needs, 

- have a cheerful and enthusiastic approach for better adaptation of nutrition 
and dietary practices, and 

- provide opportu~lity to learn by playing games, puppetry etc., and make 
teaching more interesting. 

4. The five distinct phases in the focus of care of patients include: 

assessment, analysis, planning, implementing, evaluating and recording care. 



UNIT 10 NUTRITIO 
OF EATIN 

Structure 

10.1 Introduction 

10.2 Eating Disorders - A Review 

Anorexia Nervosa 

Bulimia Nervosa 

Eating Disorder not Othelwise specified (EDNOS) 

Binge Eating Disorder 

Management of Eating Disorders 

Nutritional Management of Eating Disorders 
10.8.1 Nutritional Management of Anorexia Nervosa 

10.8.2 Nutritiolral Ma~lagemeril of Bulimia Newosa 

Let Us Sum up 

Glossary 

Answers to Check Your Progress Exercises 

In the last unit, we focused on weight management. It is important to understand that 
the problems associated with too much deviation on either side from the appropriate 
range of body weight increases our risk of health problems. Obsessio~l with slimming, 
especially in the adolescent age group may result in eating disorders like anorexia 
nervosa, bulimia nervosa a11d other eating disorders. What are these eating disorders? 
What are the strategies employed for treating such problems? How to cope with the 
problems of refeeding individuals after acute starvation? These are some of the 
issues discussed in this unit. 

Objectives 

After studying this unit, you will be able to: 

e define the eating disorders, 

e differentiate between the different eating disorders, 

e diagnose patients suffering from different eating disorders such as anorexia 
nervosa, bulimia nervosa, binge eating disorder etc., 

e describe the management of these eating disorders, and 

e plan for the nutritional management of these disorders. 

10.2 EATING DISORDER -A REVIEW 

If you talk to a group of young boys and girls in an informal setting about their physical 
appearance, you will find that a majority of them are dissatisfied with their weights, as 
well as, their physical appearance. Boys in general want to be taller and want to have 



Clinical Therapeutic more muscular bodies which in fact, is a healthy trend. Most girls, on the other hand, 
Nutrition view themselves as fat and want to look slimmer the so-called 'Aishwarya Rai 

Syndrome'. Sometimes, the obsession with body weight may be so severe that it leads 
to eating disorders like anorexia nervosa and bulimia nervosa. These are psychiatric 
disorders, primarily affecting adolescent girls or young women, who had been previously 
healthy but start developing a paralyzing fear of becoming fat. 

In addition to these two disorders mentioned above, overlap syndromes also exist. 
Some emaciated patients who fulfill the criteria of true anorexia nervosa may show 
bulimic behaviour at some time. Similarly, subjects with bulimia often pass through a 
phase of anorexia. In our discussion, we will assume that the two disorders are different 
expression of a psychological obsession with body weight. 

Other eating disorders such as eating disorder not otherwise specified or binge 
eating disorder or childhood eating disorder and eating disorder in athletes have 
also been observed. We will study about some of these disorders, with particular 
focus on anorexia and bulimia in this unit. Before we move further, it would be useful 
to define some common terms that would appear in this unit as given in Table 10.1 in 
order to facilitate their understanding at this stage. 

Table 10.1: Definitions of some common eating disorders 

i 
Now that you are aware of the different disorders and the episodes, methods associated i 

with them, we will move further and study about the different disorders-their I 
! 

prevalence, incident, etiology and the diagnostic criteria in detail. We begin with anorexia 
nervosa. I 

! 

Anorexia 

Anorexia Nervosa 

Binge 

Binge Eating Disorder 

Bulimia Nervosa 

Eating Disorder not 
Otherwise Specified 
(ED NOS) 

Purging 

It refers to loss of appetite, especially as a result of 
disease. 

A disease characterized by refusal to maintain a 
minimally normal body weight, intense fear of gaining 
weight, body image distortion and amenorrhoea in 
post menarcheal females. 

An episode of eating marked by three particular 
features: I) the amount of food eaten is larger than 
most persons would eat under similar circumstances, 
2) the excessive eating occurs in a discreet period, 
usually less than 2 hours, and 3) the eating is 
accompanied by a subjective sense of loss of control. 

A disorder characterized by the occurrence of binge 
eating episodes atleasl twice a week for a 6-month 
period. 

A disorder characterized by repeated episodes of binge 
eating followed by inappropriate compensatory 
methods such as purging, including self-induced 
vomitting or misuse of laxatives, diuretics or non- 
purging including fasting or engaging in excessive 
exercise. 

A diagnostic criteria for eating disorders that fail to 
meet full criteria for either anorexia nervosa or bulimia 
nervosa. 

It is a method intending to reverse the effect of binge 
eating. This may involve self-induccd vomiting, which 
is the most common purging method. Additional 
methods may include laxatives, enema and diuretic 
abuse. 



10.3 ANORE NERVOSA 
-.-.--..--.-- 

Management of Eating -. - 

Anorexia nervosa, as you have read above, is a psychological eating disorder 
characterized by'somatic delusions that one is too fat despite being emaciated, and 
refusal to maintain a minimally normal weight for height and age. The condition includes 
weight loss leading to maintenance of body weight 15 percent below normal; an 
intense fear of weight gain or becoming fat, despite the individual's underweight 
status; a disturbance in the self-awareness of one's own body weight or shape; and in 
females, the absence of at least three consecutive menstrual cycles that would 
otherwise be expected to occur. Individuals with anorexia nervosa are unwilliilg or 
refuse to eat enough food to maintain a body weight that is normal or expectable for 
their age and height (most clinician's use 85% of normal weight as a guide). Such 
individuals, typically display a pronounced fear of weight gain and dread of 
becoming fat although they are dramatically underweight. Concerns and perceptions 
about their weight have an extremely powerful influence and impact on their self- 
evaluation. The seriousness of the weight loss and its physical effects is minimized or 
denied. 

From the above description, it is evident then that anorexia nervosa is a condition 
characterized by voluntary self-starvation and emaciation. The patients have body 
image distortion, causing them to feel fat despite their often cachectic (weight ioss, 
wasting of muscle, loss of appetite, and general debility) state. So then, how can we 
find out for sure whether a person is simply underweight or is he/she suffering from 
an eating disorder? For this purpose, the Ainericaiz Psychiatric Association has laid 
down certain diagnostic criteria in the 1994 Diagnostic and Statistical Manual of 
Mental Disorders. Let us consider these criteria next, particularly with reference to 
anorexia nervosa. 

Diagnostic Criteria - Anorexia Nervosa 

Table 10.2 gives the American PsychiatricAssociation diagnostic criteria for anorexia 
nervosa. Although the manual does not use body mass index criterion of weight for 
anorexia, a BMI of less than 18 is considered the borderline for diagnosis. Amenorrhoea 
(absence or stopping of menstrual periods) is an invariable feature. &I expressed 
intense fear of gaining weight even though the individual is underweight completes 
the diagnosis. 

Table 10.2: Diagnostic criteria for Anorexia Nervosa 

1. Refusal to maintain body w-eight at or above a minimally normal weight for 
age and height, (i.e. weight loss leading to maintenance of body weight less 
than 85% of that expected; or failure to make expected weight gain during 
period of growth, leading to body weight less than 85% of that expected) . 

3. Disturbance in the way in which one's body weight or shape is experienced, 
undue influence of body weight or shape on self evaluation, or denial of 
seriousness of the current low body weight. 

2. Intense fear of gaining weight or becoming fat even though underweight. 

4. In postmenarchal females, amenorrhoea i.e. absence of atleast three 
consecutive menstrual cycles. 

I 

Source: From Diagnostic and Statistical Manual of Mental Disorders, 4Ih ed. Washington, DC, American 
Psychiatric Association, 1994. 

A restricting type or the birrgelgurging subtype of anorexia nervosa also exist. 
What is the difference between these two subtypes? Let us consider. During a I 

current episode of anorexia nervosa, if the person has not regularly engaged in binge 
eating or purging behaviour, the individual may be diagnosed as the restricting type 
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On the other hand, during the current episode of anorexia nervosa, if the person has 
regularly been engaged in binge eating and purging behaviour, the anorexia nervosa 
patient is bingelpurge subtype. Though binge eating and purging are characteristic 
features of bulimia nervosa, as you will soon find out, low body weight is the major 
factor that differentiates bulimia nervosa from this subtype of anorexia nervosa, 
Thus according to the established diagnostic criteria, patients who are 15 percent 
below normal body weight and binge eat or purge are considered to have anorexia 
nervosa. 

Having looked at the diagnostic criteria, let us next review how common is this problem? 
What is the cause for this disorder and what are the clinical manifestations/ 
characteristics of anorexia nervosa? 

Prcva Eencell~zcideizce 

The disorder occurs most commonly in adolescent girls and young women, but 
adolescent boys and young men may be affected more rarely, as may children 
approaching puberty and older women up to the menopause. Although the prevalence/ 
incidence of the disorder is not known with certainty, about 0.5% to 1.0% adolesce~it 
girls and young women are reported to suffer from anorexia nervosa that meets the 
full criteria. Its incidence (appearance of new cases) among the 10-19 year old girls 
has definitely increased during the past decade. Anorexia nervosa appears to be more 
prevalent in industrialized countries that embrace and idealize a thin body type, but 
recent reviews suggest that it is increasing even in developing third world countries, 
such as ours. 

What then is the cause for this disorder? Read and find out next. 

Etiology 

The exact cause of eating disorders is not known. It is multifactorial in origin in which 
the personality of the patient, family relationship, socio-cultural factors and may be 
genetic factors play an important role. 

Although the fundamental causes of anorexia llervosa remain elusive, tllcre is growing 
evidence that interacting socio-cultural and biological factors contributc to its causation, 
as do less specific psychological mechanism and a vulnerability of personality. 

It is possible that the disorders begin when there are disturbed family relationships, -- 
e.g., when the parents pretend to be getting along well with each other but are aclually 
highly dissatisfied with their marriage. Such a family may be overprotective, rigid and 
too goal oriented. Some may have unusual inlerest in weight, food or shape of the 
body. The eating disorder for the child in such a family servcs as a focus in order to 
bring control into an otherwise chaotic life. It is not clear how these factors lead to 
intense fear of being fat that is central to both anorexia and other eating disorders like 
bulimia about which we shall learn later in this unit. 

Psychiatric illnesses like depression and obsessive compulsive behaviour very 
frequently are found in those with eating disorders, especially bulimia. These I 

abnormalities may predispose to the development of cating disorders. 
I 

Cultural factors are important. Today everyone wants to be healthy and fit. This may 
reinforce the fear of fatness in an emotionally unstable person; and may tip the borderline 
case into frark disorder. 

I Occupation may also play a role. Dancers have a prevalence of anorexia nervosa 
10 times that of the general population. Some studies show that a genetic con~ponent 
may be involved as well. However, such involvement in the causatioil of these disorders 
is considered only minor, if at all it exists. Apart from these, other multidimellsional 
causative factors that lead to anorexia nervosa are: vulnerable personality; 

t 

I 



psychological conflicts - individual and family; socio-cultural factors -cult of thinness, 
hazardous dieting, social class and race and finally genetic and constitutional factors. 

Next, a review on the clinical manifestations and medical complications follows. 

Clinical Features and Medical Complications 

Anorexia nervosa, as we have learnt above, is a disorder characterized by deliberate 
weight loss, induced and/or sustained by the patient. You will notice that the individuals 
suffering from anorexia nel-vosa have a typical and distinctive appearance. Their 
body appearance makes them look younger than their age. The cliilical characteristics 
and the medical complications associated with this disorder are included herewith: 

0 The patients deny hunger, thinness or fatigue despite profound weight loss. 

0 They may be preoccupied with food and may take plcasure in cooking and 
serving meals for others. 

0 Thcy generally have constipation and are intolerant to  cold. Patients are 
hypothermic and often wear more clotl~ing than is environmentally appropriate. 

0 In severe cases, the bones protrude through the skin, as there is hardly any body 
fat. 

e The skin may be dry and scaly. 3 

e Palms may be yellow because of carotenaemia (high level of yellow pigment 
carotene in blood). 

e Body hair is increased. Frank hirsutism (excessive growth of coarse hair in 
women). 

o Oedema may be present. 

o Parotid glands may be enlarged. 

Anorexia nervosa, in fact, constitutes an independent syndroine in the followi~lg 
sense: 

1 

a) the clinical features of the syndrome are easily recognized, so that diagnosis is 
reliable wit11 a high level of agreement between clinicians, and 

b) follow-up studies have shown that, among patients who do not recover, a 
considerable number continue to show the same maill 'features of anorexia 
nervosa, in a chronic form. 

Common physical characteristics include lailugo (covering of fine, soft hair), brittle 
listless hair; cyanosis (abnormal, bluish colour) of the extremities. Bradycardia below 
60 beats per minute and hypotension below 70 mm Hg (systolic) arc frequently present. 
Further, laboratory findings include anaemia, and low serum potassium and albumin 
levels. Plasma cholesterol is occasionally high but triglyceride levels are normal. 
Glucose tolerance is abnormal. A number of hormonal disturbances are present. The 
disorder is associatcd with undernutrition of varying severity, with resulting secondary 
endocrine and metabolic changes and disturbances of bodily function. There remains 
some doubt as to whether the characteristic endocrine disorder is e11tireIy due to the 
undernutrition and the direct effect of various behaviours that have brought it about 
(e.g. restricted dietary choice, excessive exercise, alterations in body composition, 
induced vomiting and purgation and the consequent electrolyte disturbances), or 
whether uncertain factors are also involved. 
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Complications include sudden death because of a cardiac problem. A decline in weight 
to 35% below the ideal increases the risk of death. Other pl~ysical complications are 
listed in Table 10.3. 
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Clinical Therapeutic 
Nutrition Table 10.3 : Physical complications of anorexia nervosa 

We will take up tile management of anorexia nervosa and bulimia nervosa together 
later in this unit. Now let us get to know about bulimia nervosa. 

e Amenorhoea 1 loss of libido 

a Hypot11,ermia 

e Peripheral oedema 

e Congestive heart failure 

Hypokalaemia 

e Bone marrow hxpoplasia 

11 0.4 BULIMIA NERVOSA 

e Gastric dilatation 

e Myopathy and neuropathy 

Impaired liver function 

e Delayed puberty (if early onset) 

a Osteoporosis 

Bulimia Nervosa, as you may recall studying earlier, is a disorder characterized by 
episodes of binge eating or very rapid intake of large amounts of high calorie food 
accoinpanied by self-induced vomiting. Use of laxatives and diuretics is also practiced 
to lose weight. Patie~its fear that they will start gaining weight ifthey stop purging. It 
occurs in those who want to eat more but at the same time want to remain thin. 

So, what is typical or characteristic feature of bulimia i~ervosapatient? It is a recurring 
episode of binge eating followed by one or more illappropriate bekaviour to prevent 
weight gain. These behaviours may include self-induced vomiting, laxative abuse, 
diuretic abuse, excessive fasting or compulsive exercise. The combination of heightened 
anxiety, low self-esteem, overconcern about body shape, pllysical discomfort and 
intense guilt provokes the drive to purge the food by self-induced vomiting, excessive 
exercise or the misuse of laxatives or diuretics mentioned above. Figure 10.1 illustrates 
the vicious cycle that maintain binge eating. This perspective on the perpetuation of 
bulimia nervosa is a cognitive one. 

Low self-esteem czzIIl 
Over. concern about shape and weight 

Extreme dieting I 
Binge eating a 

I Co~npensatory purging 
(self-induced vomiting, laxatives or diuretics) I 

Figure 10.1: The cognitive vicw of the msintonance o f  bulimia nervosa I 

Source : Adapted from Ftiirburn and Cooper, 1989. 
1 
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The diagnostic criteria for bulimia nervosa as laid down by the American Psychiatric 
Association is described next. 

Bulirnia Nervosa - Diagnostic Criteria 

Bulimia Nervosa patients, unlike those of anorexia nervosa with binge and purge 
subtype, are typically within the normal weight range, although some may be slightly 
underweight or overweight. The common complaints are bloating and flatulence (due 
to excessive gas production), abdominal pain, constipation and nausea. The patients 
are secretive about the eating-vomiting episodes so that family and friends do not 
know about it. Generally, one episode occurs daily. Calorie dense and high carbohydrate 
foods like icecream, cold drinks, bread, jam etc. are eaten in large amounts. Bulimia 
literally means 'ox-hunger' and the term given to the eating pattern is 'dietary chaos'. 
Patients tend to suffer from dental caries. Table 10.4 gives the diagnostic criteria of 
this disorder. 

Table 10.4: Diagnostic criteria for bulimia nervosa - 
1. ~e 'current  episodes of binge eating. An episode of binge eating is  

characterized by both of the following 

a) Eating, in a discrete pcriod of time (e.g., within any 2 hour period), an 
amount of food that is definitely larger than most people would eat 
during similar period of time under similar circumstances. 

b) A sense of lack of coritrol over eating during an  piso ode e.g., a feeling 
that one cannot stop eating or control what o r  how much one is eating. 

2. Recurrent inappropriate compensatory behaviour to prevent weight gain 
such as self-induced vomiting, misuse of laxatives diuretics o r  other 
medications; fasting; or excessive exercise. 

3. The binge eating and inappropriate compensatory behaviours both occur, 
on an average, at least twice a week for 3 months. 

1 4. Self-evaluation is unduly influenced by body shape and weight. I 
5. The disturbance does not occur exclusively during episodes of anorexia 

nervosa. I 
Source : From Diagnostic and Statistical Manual of Mental Disorders, 4"'cd. Washington, DC, American 

Psychiatric Association, 1994. 

Bulimia nervosa, is further characterized as the purging type or the non-purging 
type. In the purging type, during a current episode of bulimia nervosa, the person 
regularly engages in self-induced vomiting or the misuse of laxatives, diuretics or 
enemas. In the non-purging type, during an episode of bulimia nervosa, the person 
uses other inappropriate compensatory behaviours, such as fasting or excessive 
exercise as mentioned earlier, but does not regularly engage in self-induced vomiting 
or use of laxatives, diuretics etc. 

Diagnostic criteria for bulimia nervosa require that at least twice a week for 3 months 
patient must have episode of consuming a very large amount of food, which a normal 
person is not capable of eating. There must be evidence that binge eating, which is 
central to the diagnosis, is followed by self-induced vomiting which is seen in 80% to 
90% of persons with bulimia nervosa. Disturbed body image is also an essential 
feature. 

Further, in bulimia, weight fluctuations are common. Patients even though thin, may 
be well within 15% of the ideal weight, some may even be overweight as informed 
earlier. About 50% have normal menstrual cycle. Physical findings are generally 
minimal. It is important to look for scars from self-mutilation in every suspected case. 
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Well, then what causes this eating,disorder? 

Etiology 

Bulimia nervosa is a multifaceted disorder with psycl~ologic, physiologic, developmental 
and cultural components. There may be a genetic predispositio~i for the disorder. Other 
predisposing factors iiiclude psychologic and personality factors, such as perfectionism, 
impaired self-concept, affective instability, poor impulse control and an absence of 
adaptive hnctioning to maturational tasks and developmental stressors (e.g., puberty, 
peer and parental relationships, sexuality, marriage and pregnancy). 

Researchers suggest that abnormalities of central nervous system neurotransmitters 
may also play a role in bulimia nervosa. Furthermore, several familial factors may 
increase the risk of developing this disorder. For example, researchers have discovered 
that first- and second-degree relatives of individuals with bulimia nervosa have an 
increased incidence of depression and manic-depressive illnesses, eating disorders, 
and alcohol and substance abuse problems. 

Well, then liow common is this disorder? Who are at risk? Let us read and find out. 

Bulimia nervosa appears to have become more prevalent during the past 30 years. 
We do not have much data on Indian population related to lhis disorder, however, as 
per the American Psychiatric Association, the prevalence of bulimia nervosa in women 
is 1% to 3%. It is 10 times more common in females than in males. The condition 
usually becomes symptomatic between the ages of 13 and 20 years, and it has a 
chronic, sometimes episodic course. 

The clinical manifestations and medical complications linked with bulimia nervosa are 
discussed next. 

Clinical Features and Medical Complications 

Unlike, anorexia nervosa, in bulimia you will find that symptoms are more difficult to 
detect because patients are usually of normal weight and are secretive in behaviour. 
Cornorbid mood, anxiety, personality disorders and s~ibstance-abuse related disorders, 
as highlighted in TabIe 10.5, may also be commotily noted, although it is not clcar if the 
mood disturbances is a fuilction of bulimia nervosa or a separate phenomena. Common 
sign/symptoms typical of bulimia may include: 

SignslSymptoms of Bulimia 

0 Binges, minimum twice a week for three months 

e Purging 

a Menstrual irregularities 

o Swollen glands 

Frequent fluctuations in weight 

a Inability to voluntarily stop eatinglfeeling guilty or ashamed about eating 

a Depressive moods 

a Persistent over concern with body shape and weight 

Overeating in reaction to emotional stress. 



Table 10.5: Psychiatric conditions commonly coexisting with 
bulimia nervosa 

Mood disorders Anxiety disorders 
Major depression Panic disorder 
Bipolar disorder Obsessive-compulsive disorder 

Generalized anxiety disorder 
Post-traumatic stress disorder 

Substance-related disorders Personality disorders 
Alcohol abuse Borderline personality disorder 
Stimulant abuse Histrionic personality disorder 
Polysubstance abuse Narcissistic personality disorder 

Antisocial personality disorder 

The medical co~nplications of bulimia nervosa range from fairly benign, transient 
symptoms, such as fatigue, bloating and constipation, to chronic or life-threatening 
conditions, including hypokalemia (low potassium levels), cathartic coloa, impaired 
renal function and cardiac arrest. Serious medical complications of bulimia nervosa 
are uncommon, but patients may suffer from dental erosion, swollen salivary glands, 
oral and band trauma, gastrointestinal irritation and electrolyte imbalances (especially 
of potassium, calcium, sodium and hydrogen cllloride). Laboratory tests reveal low 
potassium levels (hypokalaemia) because of vomiting and laxative use. Hormonal 
changes are less prominent than ill anorexia nervosa and may be absent altogether. 
Complications include aspiration, oesophageal or gastric rupture, or inflammation of 
pancreas. 

Physical complications arising due to inappropriate compensatory behaviour such as 
self-induced vomiting or use of laxatives etc. may include: 

a Cardiac arrhythmias 

a Renal impairment from hypokalaemia 

a Muscular paralysis 

a Urinary infection epileptic seizures 

a Tetany (from hypokalaemic alkalosis) 

a Swollen salivary glands 

e Eroded dental enamel 

e Injury to myenteric plexuses of large bowel 

Havinggone through the clinical features specific to both anorexia and bulimia nervosa, 
you would have realized that certain characteristics are specific to each one of these 
disorders, which can help us in diagnosing and differentiating these specific disease 
conditions. Table 10.6 presents the summary of the cliilical features specific to the 
two disorders. 

TPable 10.6: Anorexia nervosa (AN) and bulimia nervosa (BN) - clinical features 

Where AN = Anorexia nervosa, BN = Bulimia nervosa 

Clinical Features 

Food avoidance 

Overeating 

Self-induced vomiting or purging 

Weight loss 

Amenorrhoea 

Dread of weight gain 
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AN 

Constant 

- 

- + 
+++ 
+ 
++ 

I 

BN 

Intermittent 

+++ 
+++ 
+ 
+ 
+++ 



Ckinica! Therapeutic With this comparison, we end our study of bulimia nervosa. Next, we shall get to know 
Nutrition about the eating disorder not otherwise specified. 

Check Your Progress Exercise 1 

1. What are the two main eating disorders? Discuss their etiology. 

....................................................................................................................... 

............................................ ........................................................................... 
....................................................................................................................... 

2. Enumerate any five clinical features of anorexia nervosa. 

...................................... ...................l...........(............*..................................... 

....................................................................................................................... 

....................................................................................................................... 

3. List the signs/symptorns associated with Bulimia. Also mention any two physical 
complications. 

....................................................................................................................... 

..................................................................................................................... 

......................................................................................................... 

i 

4. Classify the given characteristics under the appropriate columns: (i) Ox hunger, 
(ii) binge eating and vomiting, (iii) hormonal disturbances prominent, (iv) body 
weight 435% of that expected, (v) dietary chaos, (vi) voluntary self-starvation, 
(vii) emaciation,'(viii) hypokalemia, (ix) use of laxatives, (x) carotenemia and 
(xi) gastric rupture. 

C o l u m ~ ~  A Columi~ B 
Anorexia Nervosa Bulimia Nervosa 

a........................................ . ................................................... 
......................................... I..................I.....,.............I,,,........ 

.......................................a. ................................................... 

G DISORDER NOT OTHERWISE 
SPECIFIED (EDNOS) 

In section 10.2 earlier, we emphasized that a diagnostic category for eating disorders : 
that fail to meet full criteria for anorexia nervosa or bulimia nervosa is termed as , 
eating disorder not otherwise specified. In fact, according to the A~nerican Psyclzintric 
Association, this category is for disorders of eating that do not meet crite~ia for any , 
specific eating disorder. These disorders are highlighted in Table 10,7. 

1 

It is interesting to note that patients who fall under eating disorder 1101 otherwise 
specified constitute about 50% of the population suffering with eating disorders. It is 
equally important to understand that if left untreated, patients with an eating disorder ' 

not otherwise specified may develop fi11l-fledged anorexia nervosa or bulimia nervosa. 

Besides EDNOS, another-specific eating disorder identified is the binge eating disorder. 
Let us get to understand it and see how it differs from other eating disorders. 

I 

I 

I 
___I 



Table 10.7 : Diagnostic criteria for eating disorders not otherwise specified 

1. For females, all of the criteria for anorexia nervosa are met except that tile 
individual has regular menses. 

I I 2. . All of the criteria for anorexia nervosa are met except that, despite signifi- 
cant weight loss, the individual's current weight is in the normal range. 

3. All of the criteria for bulimia nervosa are met except that the binge eating 
and the inappropriate compensatory mechanism occur at a frequency of 
less than twice a week or for duration of less than 3 months. 

I I 4. The regular use of inappropriate compensatory behaviour by an individual 
of normal body weight after eating small amount of food. 

6. Binge eating disorder: Recurrent episodes of binge eating in the absence of 
the regular use of inappropriate compensatory behaviours characteristic of 
bulimia. 

I 

Source: From Diagnostic and Statistical Manual of Mental Disorders, 4"' ed. Washington, DC, American 
Psychiatric Association, 1994. 

5. Repeatedly chewing and spitting out, but not swallowing, large amounts of 
food. 

1 10.6 BINGE EATING DISORDER 
Binge eating disorder is probably the most common eating disorder. Binge eating you 
may recall we studied as an element of bulimia nervosa. In Bulimia, however, episodes 
of binge eating are followed by inappropriate behaviour such as purging, periods of 
fasting, or performailce of strenuous exercise. People with binge eating disorder, by 
contrast, do not purge, fast or engage in strenuous exercise after binge eating. 
Additionally, people with bulimia are typically of normal weight or may be slightly 
overweight (the purging,.etc., have little to no effect on the subject's body fat), whereas 
people with binge eating disorder are typically overweight or obese. 

I Binge eating disolzler is a psychiatric disorder in which a subject: 

e periodically does not exercise control over consumption of food, 

e eats an unusually large amount of food at one time, 

e eats much more quickly during binge episodes than during normal eating episodes, 

eats until physically uncomfortable, 

e eats large amounts of food, even when they are not really hungry, 

always eats alone during binge eating episodes, in order t o  avoid discovery of 
the disorder, 

* often eats alone during periods of normal eating, owing to feelings of 
embarrassment about food, and 
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* feels disgusted, depressed, or guilty after binge eating. t 
So can we say that binge eating disorder is compulsive eating? Binge eating disorder 
is similar to, but it is distinct from, compulsive eating. People with binge eating disorder 
do not'have a compulsion to overeat-and do not spend a great deal of time fantasicing 
about food. On the contrary, some people with bingc eating disorder have very negative 
feelings about food. As with other eating disorders, binge eating is an expressive 
disorder - that is, the disorder is an expression of a dr  eper, problem. 

NOW that we have studied about the different eating disorders, as a student of dietetics, 
it is crucial for us to learn how to manage these conditions. The management of 
anorexia nervosa and bulimia nervosa are discussed together in the next section. 

' 



Clinical Therapeutic 
Nutrition 10.7 GEMENT OF EATING DISORDERS 

We shall consider the components of the management of anorexia nervosa and bulimia 
nervosa together, since the nutritional consequences and nutritional management for 
both these conditions are on similar lines. However, before that, consideration needs 
to be give11 to symptoms of the starvation syndrome i.e. (starvation caused either by 
food restriction/dieting as in anorexia nervosa or problems related to food absorption 
as in purging or excessive exercise may mean that insufficient energy is consumed for 
weight maintenance in bulimia nervosa). Box 9.1 highlights the starvation syndrome . 

Source : Adapted Crorn Krause & Mahan (llth ed.), Goodhart & SMls (18'~' ed). 

Box 1 

Having looked at the symptoms specific to starvation let us proceed further, The 
treatment of patients suffering from eating disorders, you would realize, has to be 
done by a lllultidisciplinary team comprising of a physician, nutritionist and 
psychotherapists. Under no circumstances a nutritionist alone, however experier~ced 

, ; 
shelhe may be, should try to manage such cases on his own, without consulting experts * 

from the other two disciplines. The increased psychological stress and the medical 
complicatio~~s that accompany refeeding necessitate the presence of the team. 

The Starvation Syndrome 

The treatment of eating disorders can be said to have three components. / /  

What does starvation denotes? Let us find out. 

Starts by not eating enough or at all. 

Then begins by losing water and salts, glycogen, protein from muscle, organs, 
and finally, stored fat. 

After a while, the body's "furnace" doesn't use as much as it used to (kicks 
d o w ~ ~  to save energy). 

R g h t  away, other changes begin to occur besides weight loss-changes we 
cannot see at first. 

Very loose stools, thin hair, and baggy skin may appear over time. 

Anaemia (not enough red blood cells, which carry oxygen) may make one feel 
weak, dizzy, and confused. 

T h e  kidney decreases urine formation, fluid often builds up in the tissues, making 
fingers and ankles swollen. 

Impulse to not eat must be dealt with. Food as an energy source for every 
healthy body is important. 

Other changes may occur. Social activity may decrease; often Lhere is no energy 
to study or meet friends. 

New attitude and habits must be started to get healthy again. Normal weight 
CAN and MUST be reached. 

A) Psychological Management 11 
B) Medical and Biochemical Management, and 

C) Nutritional Management 



We shall review the psychological and medical management here in this section. The 
nutritional management shall bc dealt in detail in section 10.8 next. 

Psychological Management 

All anorexia nervosa or bulimia nervosa patients are resistant to any kind of therapy 
and hospitalizalion may be a life saving measure, especially with anorexia nervosa 
patients. The intense fear of becoming fat and the disturbed perception of their weight 
status is what make treatment difficult. The supportive care by an understanding. 
physician/ psychiatrist is most important. The patient needs to be repeatedly assured 
by the doctors that the treatment will not make her fat. The patient may be given 
some reward, may be in terms of freedom/ home-visit as she shows some gain in 
weight or even when she consumes extra food. 

The patient needs to be told in a calm but realistic manner about the risks that 
accompany starvation including sudden death. You will recall reading earlier that 
sudden death is a real danger if  the patient is below 35% of the ideal weight and if the 
weight loss has been rapid. For bulimic patients hospitalization may be required only 
for treatment of medical complications like aspiration or electrolyte imbalance. The 
short- term goal for treatment of bulimics inay be stoppage of gorging-regurgitation 
cycles so that the load of food ingested may be limited. This also minimizes the 
chance of aspiration or gastric rupture. Psychiatric treatment is required because 
depression and anti social behaviour are common in bulimia. 

The use of drugs remains controversial. The use of antidepressant therapy in both the 
disorders needs to be considered on individual merits of the case. 

Biochemical and metabolic probletns and their managemetzt 

Hypokalaemia (low concentration of potassium ion in the blood), we learnt earlier, is 
a problem caused due to self-induced voiniting and/or laxative misuse. For this potasium 
supplementation is often required. Hyponatraemia (deficiency of sodium) may result 
from diarrhoea and vomiting, misuse of diuretics or excessive intake of water. Rapid 
correction of hyponatraemia and the use of I~ypertonic fluids are l~azardous. Hence, 
medical treatment becomes important. 

Further, in patients with eating disorder, iron, folic acid deficiency may occur and 
those who have been avoiding animal foods may be deficient in vitamin B,, as well. 
However, supplemental iron may be dangerous in the early stages of refeeding. Some 
people with eating disorders are also deficient in zinc. Zinc deficiency may cause 
altered taste, smell, appetite, as well as, a variety of neuropsychiatric symptoms. 
Taking zinc supplements may help. Recent studies with bulimia patients indicate that 
zinc supplements seem to reduce their obsession with weight and concern with body 
image. 

A significant proportioil of patients are deficient in thiamin and the increase in 
carbohydrate metabolism which occurs during refeeding may exhaust inadequate 
thiamin reserves. The early stages of refeeding are a high-risk period for biochemical, 
fluid balance and cardiovascular abnormalities and patients should be monitored closely. 
Patients at particular risk include those whose weight is very low, those who have 
had previous biochemical abnormalities or purge, and those with concurrent medical 
conditions such as diabetes, infection and major organ failure. Electrolyte disturbances 
are most likely to occur during the first 1-2 weeks of refeeding. There is a risk of 
hypophosphataemia (deficiency of phospl~ate) and acute thiamin deficiency when 
beginning refeeding. Abnormal livcr function tests can occur at presentation or during 
refeeding. This appears to be self-limiting but other causes of liver dysfunction sl~ould 
be excluded. Delayed gastric emptying results in early satiety and sensations of 
abdominal fullness or bloating. Use of frequent small meals may help with this; 
metoclopramide may be used (usually in a reduced dosage of 5 mg three times daily), 
but is often of only limited effectiveness. 
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Next, let us get to know how to ensure nutritional management of eating disorders. 
But first let us revise what we have learnt so far by answering the check your progress 
exercise 2. 

Check Your Progress Exercise 2 

1. What is the diagnostic criterion for eating disorders not otherwise specified? 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

2. How is binge eating disorder different than bulimia nervosa? 

........................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

3. What is the starvation syndrome? 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
4. List the three compoilents of the treatment of eating disorders. Why is medical 

management important? 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

Now, let us review the nutritional management of eating disorders in detail. 

10.8 NU ONAL MANAGEMENT OF EATING 
DISORDERS 

Good nutritional management of patients with eating disorders requires attention to a 
number of areas. It is important lo have a nutritioiial assessment of llie patient through 
diet history, weight history, as well as, assessment of biochemical, metabolic and 
anthropometric measurements. A nutritiotlal assessment form for eating disorders is , 
included in Figure 10.2. Initial dietary assessment should be part of the overall 
assessment of patients with eating disorder. ? l e  initial assessment should cover only 
those aspects essential to immediate management decisions as highlighted in Figure 
10.2 and may include: 

. .  1 
e recent cl~ange in eating habit I 

I 

e rate of weight loss 

0 binge eating episodes 

0 vomiting and laxative misuse 

e gastrointestinal and bowel function 

e fluid intake 



o restrictions on the variety of acceptable foods 

o other coiiditions that {nay require dietary manage~llent (such as diabetes, 
dehydration, hypophosph~taernia etc.) 

a presence of conditions that may affect nutritii; 411 requirements (such as infection 
or any trauma, growth) 

o exercise schedule 

e ~nenstrual history 

e use of vitaminlinineral supplements 

0 use of alcohol. 

The aims of dietetic treatment should be to: 

a establisl~ a ~lorrnal pattern offood intake, 

0 encourage a nutritional intake appropriate to the individual's needs, and 

9 maintain a body weight within a normal range. 

Let us review the nutritional managemeill: of anorexia nervosa and bulimia nervosa, 
separately next. 

Eating Disorder Assessment Form 

la te  of Birth ...................................... 
DIAGNOSIS Hospitalizations for 

Eating disorder: 
0 Anorexia Nervosa e In-patient 
e BulimiaNervosa 0 Day Patient 
e Enting Disorder NOS e Out-Patient 

e Inlensive 
Out Patient 

WEIGHT HISTORY 
Wt. Loss # Ib ........... from ......... to..... 
Minimum weight at current height ........ 

....... Maxiinurn weight at currcnt height 
... IBW: ..... %IBW ..... %Wt.Ioss: .... BMI% 

ANTHROPOMETRIC PROFILE 
Skinfolds(mm):.. ...................... 

... Triceps ........... Biceps ....... Subscapular 
SupraiIliac: .................... 

OTHER SUPPLEMENTS ............................... 
.....................1..................................................... 
.....................1...(1..._..........q............ .................... 

SUGAR AND FAT SUBSTITUTES: ................ 
........................................................................... 
........................................................................ 

................ MISCELLANEOUS: Chewing gum: 
Hard candy: ................... 
Condiments: .................. 

........................................................................... 
BINGES: # per day # per week 
Duration per episode ........................................ 
Binge foods: ........................ .. .......................... 
..............w.........(1................................................. 

.................................... Approximate kcalrbinge: 
........................................................................... 

......... Sum of sites (mm): ........ %Body fat 
TSTIo. SELF-INDUCED VOMITING: ..................... ................ ............. Times per day: Method: ..... ...... MAC(cm): .......... MAMC(cm): ................ 
MAMC% ............. LAXATIVES: 
BODY IMAGE ................................. ........ Type/brand: ................. Amount .................... 

............. ......... ...................................................................... Duration of use: Frequency of use 

........................................................................... DIURETICS: Type: ................ amount........... .... 
FULL ALLERGIES ........................ .... ................ Duration of use.... ...... ,Frequency of use............. 
........................................................................... EXERCISE. ............................... 
.................................... ... ................................. Type:, ................................................................. 

.................... ................. ....................................... 24-HOUR RECALL: Minutesrday timeslweek 
........................................................................... Purposeofexercise .............................................. 

I ........................................................................... MENSTRUAL HITORY: ........................................................................... .......... .................................... Age of menarche ..., ............................................................................ .................. Last menstrual period i................... ........................................................................... 
FLUID lNTAKE ............................. .. ....... MEDICATIONS (Prescript on and over-the- 
........................................................................... ..............................................**....a...-.b.. I ............................................................................... 

counter) 
VITAMINIMINERAL SUPPLEMENTS: 

...... ............................................................... 1..........1.0.*........11..........*........................... ... 
............................... ; ..................................... BOWEL FUNCTION : .................................... 
................................................................................................. %........1.................................d......... 

Figure 10.2 : Eating dissorder assessment form 
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10.8.1 Nutritional Management of Anorexia Nervosa 

The overall goal of nutritional rehabilition of anorexia nervosa patients is to restore 
weight, normalize eating pattern, achieve normal perception of hunger and satiety, and 
correct biological and psychological sequelae of maltlutrition. 

To achieve this goal, we need to understand that in the severely malnourished patient, 
two separate but linked processes occur. First, inadequate food consumption leads to 
wasting and functional changes in all tissues. Second, the general metabolic response 
to infection, trauma or other stress results in further specific nutrient losses and cellular 
damage. Now starting to eat again after a period of prolonged starvation, what we call 
as the 'refeeding syndrome' can precipitate problems and complications in an anorexic 
patient. Therefore, the first step has to be to repair the machinery, with tissue repletion 
being a secondary consideration during the early phase of treatment. The nutritional 
management of severe anorexia nervosa is therefore, coilsidered in terms of three 
consecutive phases: 

- Rasuscitation: First, identify and correct medical emergencies such as 
hypothermia, hypoglycaemia, electrolyte disturbance, dehydration and 
cardiovascular function as far as possible. Infections nmay also be treated, 

- Repair: the tissuelorgan functions cannot be restored unless the cellular activity 
has been repaired. In this context, the correctioil of multiple specific nutrient 
deficiencies, needs to be corrected, and 

- Rep1etiol.t: the ultimate objective of treatment is to return body composition to 
normal. But, abnormal body composition can only be corrected safely when the 
cellular machinery has been adequately repaired, Any aggressive attempts to 
drive weight gain at an early stage of treatment or correction of abnormal blood 
biochemistry are potentially dangerous. Hence, slow and systematic repletion 
and treatment regime11 needs to be considered. 

Clinical experience suggests that many of the untoward consequences of refeeding 
can be minimized or avoided by starting the patient 011 relatively small amounts of food 
and increasing the quantities progressively. Initial intake should be sufficient at least to 
prevent further weight loss. Thereafter, once the body is repleted, we need to provide 
for initial weight gain phase followed by controlled weight gain and finally weight 
maintenance phase. The guideline for nutrientldiet therapy and nutrient intake for 
anorexia newosa patients therefore include: 

A. Calorie Intake 

Initial Intake: For refeeding and for all but the most severely ill paticnts intake levels 
should usually start at 30-40 Kcal/kglper day i.e. approximately 1000 Kcal-3.600 Kcall 
day. This level of intake should be continued until it can be confirmed that gut hnction 
is normal (i.e. bowel sounds are present) and that water overload, if present, is 
beginning to resolve. The latter is indicated by weight stabilization and normally occurs 
within 7-10 days. Thereafter, food intake should be increased as discussed next. 

Weight gain phase: The food intake can be increased as quickly as the level of 
supervision and support will allow. Intake may have to be increased to as high as 
70-100 Kcallkg per day for some patients during the weight gain phase. A weekly 
weight gain of 0.5 -1.0 kg is generally regarded as optimum. There is some preliminary 
research evidence that a minimum weight gain of 0.5 kg per week results in greater 
weight gain at discharge than use of a higher minimum. A gain of 1 kg per week 
requires an energy intake of 1000 Kcal daily above the maintenance requirement. At] 
intake of 2200-2500 Kcal daily will promote weight gain of 0.5-1.0 kg per week in 
most patients. The rate of gain will slow down as weight increases, owing to an 
increase in metabolic rate and physical activity. It may be appropriate to increase 
energy intake to compensate for this or to allow a slower rate of weight gain in order 
to facilitate stopping at the agreed maintenance figure. This is followed by the weight 
maintenance. phase. 



Weight maintenance phase: The intake level during weight maintenance for adults 
and as needed in children and adolescents for further growth and maintenance should 
be set at 40-60 Kcalkg per day. 

B. Proteirzs 
To ensure adequacy, minimum protein intake should equal the recommended 
dietary intake for age and sex in gtkg ideal body weight. A protein intake in the 
range of 15 -20% of total calories is recotnmended. Protein sources of high biological 
value need to be included in the diet of the patient. 

C. Carbohydrates 
Carbohydrate intake in the range of 50-55% of calories is well tolerated. It is important 
to include sources of insoluble fibre for optimal health and for relief from constipation. 

D. Fats 
A dietary fat intake in the range of 25-30% of calories is recommended. Patients 
inay have an aversion to fat, which rnaltes weight gain difficult. Fat may therefore be 
included in the diet in a disguised form. For example, giving whole Inilk instead of 
toned milk will help.. 

E. Micronutl.ients 
It is advisable to include one 100% RDA multivitamin tablet with minerals. The use 
of prophylactic thiamine supplements in oral form is recornillended for in-patients and 
those undergoing rapid weight gain. In the absence of data on the appropriate dose of 
thiamine, it is recommend to give 25 mg per day; in cases of confirmed deficiency, 
higher dosages nlay be required. Riboflavin deficiency may cause angular stomatitis 
and iron deficiency causes anaemia. Vitamin C deficiency can cause bleeding gums. 
These problenls may need specific nutritional suppleinentation. Vitamin D requirements 
are higher than average in anorexia nervosa, owing to the risk of osteoporosis, and 
there is an argument for giving vitamin D supplements ils part of refeeding. Calcium 
rich foods should also be included because of risk of osteoporosis and osteopaenia. 

As discussed above, the patient must be encouraged to increase food intake gradually 
and decrease energy output to achieve a positive balance. A nasogastric tube may be 
needed but is not the preferred method and majority of patients can be fed orally. To 
ensure intake of sufficient calories, the feedings should start early in the day. Initially, 
the intake is generally low and patient can tolerate three meals per day, may be 
without abdominal distention and discomfort. But as the calorie prescription increases 
(>3000 Kcals may be required) the number of feedings must be increased. This may 
result in guilt feedings in patients because they feel that they are snacking between 
meals. It is wise to introduce calorie dense, may be com~nercial liquid supplemei~ts 
between meals which are easier to discontinue when the desired weight is reached, 
During treatment daily food record and caloric intake should be recorded along with 
eating behaviour, time of the meal and the meal consumed, foodldrink eaten and their 
amounts etc. In addition, all the foods eaten at a binge and the time and method of 
purging also needs to be noted down whenever they occur to further plan the treatment 
and monitor the course of the disorder. In addition to the food diary, record of exercise 
undertaken should also be maintained to evaluate energy balance. Body weight must 
be checked daily when patient is hospitalized and later once every one or two weeks 
after discharge. 

Having gone through the nutritional rehabilitation described above you would realize 
that management of anorexia ilervosa is complex and require different treatment 
modalities at dBerent stages of illness and recovery. Next, let us learn about nutritionaI 
rehabilitation of bulimia nervosa. 

10.8. 2 Nutritional Management of Bulimia Nervosa 
Bulimia nervosa, we know, is characterized by the recurring episode of binge eating 
followed by one or more inappropriate behaviour to prevent weight gain. Therefore, 
the initial attempts in the treatment of bulimiu are aimed at correcting the dietary 
chaos by breaking the gorging-regurgitation cycles. Instead of weight loss which is 
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the ultimate goal, stabilization of weight should be aimed at in the beginning. Generally 
1200-1500 Kcals are prescribed at first with the same nutrient prescription as for 
anorexia nervosa. Astandard multivitamin and mineral supplement is given initially. In 
general, a balanced diet providing 50-55% of the calories from carbohydrate, 15-20% 
calories from proteins and 25-30% from fat is reasornble. Small amount of dietary 
fat may be encouraged at each meal. Fat may be better tolerated when not visible as 
in foods like whole milk and cheese. Further, it would be beneficial to include more 
sources of essential fatty acids in the diet. It is important to remember that patients 
suffering from bulimia nervosa are likely to remain on low-calorie intake for longer 
period as compared to anorexic counterparts. 

Although most patients with bulimia are normal to overweight, they may be 
hypermetabolic. This aspect must be considered when prescribing the calorie intakc. 
If a low metabolism is suspected, initial calorie prescription may be equal to 100% of 
the Harris-Benedict predicted REE. Typically, this is around 1500 Kcal for adults., 
You may recall studying about the Harris-Beneclict equation in Unit 4 earlier. We 
learnt that this equation can be used to calculate resting energy expenditure (REE), 
for men and women, along with the usual multiplication factor to provide adequate 
calorie intake as given herewith: 

Calorie r q ~ i l . f m e ~ t t ~ / d a J '  : 1.25 x REE (for each l0C above 37OC add 10% extra 
allowance) 

Worne~iREE = 655 + (9.6 x weight in kg) + (1.85 x height in cm) - (4.7 x age in years) 

Men REE = 66 -I- (13.7 x weight in kg) + (5.0 x height in cm) - (6.8 x age ill years) 

This equation can be used to prescribe the calorie intake for weight nlaintenailce in 
bulimia nervosa patients. 

The patients of bulimia, because of the binge eating and purging behaviour in the past 
fail to recog~iize hunger and satiety signals. These biological cues gel strenglhened by 
regular meals and prescribed in-between snacks at a reasonable calorie level. Patients 
tend to digress from the prescribed pattern when a binge episode occurs during 
treatment. An important part of breaking this cycle is to get the individual to monitor 
their intake through completing a food diary. An example of a food diary is presented 
in Table 10.7. 

I Breakfast I Nothing 1 - ( Not hungry I 

Table 10.7: Example of a food diary 

I Mid Morning Tea - 2 cups I I - I my stomach. I Need sometliing to fill 

I Really busy at work so 
no time to eat. I 

CornmentJFeelhgs TimeIMeal 

Tea (5.00 p.m.) 

Dinner 

Food Drink 
Eaten and Amount 

I 

2 dry chapatti, 
1 katori dal, small cube 
of cottage cheese, 

1 1 tomato, can of 
' diet cola 

BingeIVornitl 
Laxatives1 
Eating Behaviourl 
Food'Iblerated 

Two gulabjamun 

4 pieces of pizza, 
2 packets of crisps, 
2 bowls of ice cream, 
6 snack size cl~ocolate 
bars 

Very hungry, feel as if 
I could eat more 
but must not. 

Vomited 

Binge!! Vomited 
and took 20 
laxatives 

Someone's birthday in 
the office so couldn't 
refuse. Fcel really guilty 
and had to bc sick. 

Couldn't decide what 
to have for dinner, so 
started on pizza. 
Could not stop this 
binge at any cost. 
1 feel terrible. 



Completing a food diary as mentioned above is a valuable aspect of treatment by 
identrfying areas of difficulty and allowing progress to be monitored, as well as, enabling 
the individual to reveal problematic thoughts a i~d feelings at the time they are consuming 
food. This can then be used as the basis for planning meals to lessen anxiety around 
eating. Patience and support from the dietitian and family members are crucial for 
helping the patients in retaining the positive changes regarding altitudes and eating 
habits. An important goal for ilutritional management, therefore, is to establish the 
individual on a regular pattern of eating. Often, normal cues for hunger and satiety are 
disrupted through repeated cycles of binge and restrictive eating so encouraging a 
regular meal pattern also helps the sufferer to begin to identify hunger and fullness 
again. They should be encouraged to eat regular meals and snacks and to maintain 
this pattern of eating even after a binge. Each meal or snack should be based around 
carbohydrate, with moderate amounls of protein Foods and vegetables and fnlit. They 
should be encouraged to include non-diet foods and to include foods containing fat. It 
is also worth getting them to compile a list of foods normally avoided or associated 
only with binges and to encourage them to include these within their meal pattern, 
when they feel able to do so. The amount of food needed to meet energy needs is 
greater than that needed to consume sufficient nutrients. Thus, consun~ption of some 
energy dense, less nutritious food sliould be encouraged. A minimum intake of 1500 
Kcal, as discussed earlier, is usually an appropriate level to begin with, increasing lo an 
intake corresponding to the estimated average requiremei~t for the particular patient 
as recovery proceeds. 

Further, a detailed weight history should be carried out to include current, highest, 
lowest and ideal weights, and it should be stressed that recovery cannot be accomplished 
if the sufferer is trying to maintain a weight below normal. Thus, those with a pre- 
morbid history of obesity may have to accept that they will need to reach a weight that 
is higher than they would like to be. Weight stabilization sho~ild be an initial emphasis, 
particularly for those experiencing weight fluctuations. Even among patients of normal 
weight, nutritional counseling can be used to accomplish the desired results. 

There is some evidence that treatment/management programmes that include dielary 
counseling as part of the programine are more effective than those that do not. Let us 
see how. 

Nutrition oourzselinglcciucatio~~ - an importa~zt cornpotrent of malzageirzent of 
eating disorders 

Nutrition counseling can be used to accomplish a variety of goals, such as reducing 
behaviours related to the eating disorder, minimizing food restrictions, correcting 
nutritional deficiencies, increasing the variety of foods eaten and encouraging healthy 
and not excessive exercise patteni. Nutrition Educatiorz is an important aspect of 
the treatment. The patients report an extremely good knowledge of foods and nutrition. 
For example, most anorexia nervosa patients try to argue against adding calorie rich 
foods to their diet because they have known their energy values. However, their 
interpretation of facts may be faulty because of the nature of their illness. They need 
to be educated about the impact of mali~utrition on growth, development and behaviour. 
They should be made aware of the importance of balanccd diet, food guide pyramid 
and also the ineffectiveness of vomiting, laxatives and diuretics in long-term weight 
control. Education may be imparted individually or in a group setting. 

Treatment of anorexia-bulimia syndromes is a long-term affair. Many a time's failures 
are experienced. It requires great perseverance and consistent effort by the patient, 
the family and the dietitiao/physician for effective outcome. The prognosis of these 
eating disorders is highlighted next. 

Prognosis: About 50% of the patients recover fully from anorexia nervosa and achieve 
normal weight, 30% improve but have a partial recovery and 20% will have lifelong 
problems with eating pattenis. Older age of onset, long duration af illness, extreme 
weight loss and significant depression result in poor prognosis. Bulimia has even poorer 
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prognosis because of medical dangers of gorging and severe psychiatric disturbances. 
The suicide rate also is high in bulimic patients. Almost 40% of treated patients remain 
bulimic after one and a half year of treatment. About 2M experience relapse within a 
year of recovery. The outcome criteria e.g., weight, food intake, proper body image, 
menstruation and social, psychological and sexual adjustments must be assessed for a 
number of years after recovery. Early intervention and better treatment strategies 
today have helped in reducing the mortality from eating disorders. 

Check Your Progress Exercise 3 

1. What is the goal for the nutritional management of anorexia nervosa and 
bulimia nervosa? 

. ........................................................................................ 

...................................................................................................................... 

2. Give the nutrient requirement for calories, proteins carbohydrates, fats and 
vitamin/minerals for an anorexia nervosa patient. 

...................................................................................................................... 

..................................................................................................................... 

3. Give the importaim of maintaining a food diary for a bulimianervosa patient. 

...................................................................................................................... 

..................................................................................................................... 

...................................................................................................................... 

4. What is the importance ofnutritional counselingin the management of eating 
disorders? 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

10.9 LET US SUM UP 

In this unit we learnt about the prevalence, classification, causative factors, metabolic 
changes, clinical manifestations and management of various problems related to eating 
disorders. 

Anorexia nervosa and bulimia nervosa are the two eating disorders, which may have 
life threatening consequences. Patients with eating disorders, we learnt, display a 
broad range of sylnptoms that frequently occur along a continuum between thosc of 
anorexia nervosa and bulimia nervosa. The care of patients with eating disorder involves 
a comprehensive array of approaches including, psychiatric, medical and nutritional 
management. They necessitate treatment by a multidisciplinary team and not by 
nutritionist alone. The firm approach by the dietitianltreating doctors and regular follow 
up monitoring for many years afterwards helps in the recovery of patients, 

I 
10.10 GLOSSARY b t 

I 
Binge eating : an episode of excessive eating accompanied by a sense of I 

loss of control over the eating process. 1 

Bradycardia : refers to the slowness of the heart rate, usually fewer than 60 
pulse beats per minute in an adult human. 



Carotenemia : presence in the blood of yellow pigment carotene from 
excessive intake of carotene rich vegetables and fruits . 

Cyanosis : an abnormal bluish colour of the skit] or mucous membranes. 

Hirsutism : an excessive growth of coarse hair particularly in women. 

Lanugo : a covering of fine, soft hair, as on a leaf, an insect, or a newborn 
child. 

Life expectancy : a statistical measure of the average of the remaining life time 
of an individual in the given group. 

Overweight : being too heavy for one's height; a BMI of 25 to 30 kg/m2 

Purging : methods intended to reverse the effects of binge eating like 
self-induced vomiting, use of laxative, enema or diuretics. 

- - - -  - 

10.11 MSWERES TO CHECK YOUR PRBGREISS 
EXERCISES 

Check Your Progress Exercise 1 

1. The two main eating disorders are -Anorexia Nervosa and Bulimia Nervosa. 

It is multi factorial in origin in which the personality of the patient, family 
relationship and socio-cultural factors and may be genetic factors play an 
important role. It is not clear how these factors cause intense fear 01 being fat 
that is central to both anorexia and bulimia. 

2. The clinical features of anorexia nervosa include: general constipatioi~, intolerance 
to cold, visible skeletal frame, in severe cases, the bones protrude through the 
skin as there is hardly any body fat, the skin may be dry and scaly, palms may be 
yellow because of carotenemia. 

3. Signs/ symptoms of bulimia are binging and purging, inenstrual irregularilies, 
swollen glands, weight fluctuations, over concern about body weight and 
depressive mood. Physical complications are mentioned in section 10.4. Read 
and answer on your own. 

4. Anorexia Nervosa (iii), (iv), (vi), (vii), (x) 

Bulimia Nervosa (i), (ii), (v), (viii), (ix), (xi) 

Check Your Progress Exercise 2 

1. In this, for females all criteria for anorexia nervosa are met except that 
menstruations regular, criteria for bulimia ilervosa is met except that binge eating 
is less than 3 months. Repeated chewing and spitting out without swallowing 
large amounts of food is also common. 

2. Binge eating disorder is a common eating disorder, whereas in bulimia nervosa, 
episodes of binge eating is generally followed by inappropriate behaviour like 
vomiting, periods of fasling and performance of strcnuous exercises. People 
with binge eating disorder are typically oveweight unlike individuals with bulimia, 
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3. The starvation syndrome typically begins with no eating at all followed by loss of 
glycogen, muscle mass from the body and consequently lose of body weight. I/ Other changes like loose stools, hair thinning and baggy skin starts appearing 11 
followed by anaemia. Thus, making an individual lifeless, dull, fatigued to do Iny ! i 
work or to socialize. 1 i 

I< 

4. The three components of treatment for eating disorders include: psycho~ogical 1 
management, medical and biochemical management and nutritional management. 
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Medical management is essential to give immediate attention to loss of body 
fluids, h~ponatremia and hypokalemia, which need to be corrected at the earliest 
to prevent fluid and electrolyte imbalance. 

Check Your Progress Exercise 3 

1. Nutritional management for anorexia nervosa consists of resuscitation, repair 
and repletion whereas in bulimia nervosa the nutritional therapy aims at preventing 
dietary chaos by breaking the gorging - regurgitation cycles and by providing a 
balanced diet. 

2. The requirements for calories for an anorexic patient include 30-40 Kcalikglper 
day i.e. approx. 1000-1600 Kcal/d. Proteins intake range from 15-20% of total 
calories recommended. Carbohydrates 50-55% of calories. 25-20% of fat calories 
is also recommended. A 100% RDA multi vitamin tablet with minerals. 

3. In order to keep tract of the binging and purging behaviour, maintaining a food 
diary is  advised. This diary is valuable as it allows monitoring of progress at the 
time of eating a meal. The diary can help identify times of distress, the feelings 
associated with the binge. 

4. The role of nutritional counseling is used to achieve a variety of goals in patients 
like reducing bellavours related to eating disorder, minimizing food restrictions, 
correcting deficiency, promoting intake of food is an healthy and encouraging 
way. It is an important aspect of treatment for patients with eating disorders. 



- - - -  - - 

UNIT 11 NUTRITIO GEMENT OF 
CORO ISEASES 

Structure 
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1 1.2.1 Prevalence 

11.2.2 Etiology: Cardiovascular Risk Factors 

11.2.3 Pathophysiology of CHD 

11.3 Common Disorders of Coronary Heart   is eases and their Management 
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11.3.2 Atherosclerosis : A Coronary Artery Diseiise 

11.3.3 Hypertension (HT) 

11.3.4 Angina Pectoris 

11.3.5 Myocardial lllfarction (MI) 

11.3.6 Congestive Cardiac Fai l~~rc (CCF) 

11.3.7 Rheumatic Heart Discase (RI-ID) 

11.4 Prevention of Coronary Heart Diseases 

11.5 Let Us Sum Up 

11.6 Glossary 

11.7 Answers to Check Your Progress Exercises 

11.1 INTRODUCTION 

111 the previous unit, you must have realized lhal nutrition is a basic prerequisite for 
maintaining a desirable body weight and that diet has a major role in the prevention 
and treatment of several dege~lcrative diseases. We have learnt that ovetweight can 
be one of the risk factors Tor cardiovascular disease (CVD). Risk fi~ctors as we know 
are conditiol~s and habits that have been dcmonstralcd to be associated with the 
increased probability of a disease. Wc will study about cardiovascular dise;~ses in this 
unit and learn about the genetic and environmeiltal hctors, which lead to elevated 
serum lipids, elevated blood pressurc and development of other clinical manifestatioxis 
associated with coronary artery disease (CAD). This unit will also elaborate upon the 
dietary management of various Torms of heart disease. 

Objectives 

After studying this unit, you will be able tn: 

e describe the various forms of coronary heart diseases, 

e enumerate the risk Fdctors (genetic and environmentill) in causation of CHD, 

e discuss the etiology, symptoms, as well as, complications of various lornls c)f 
heart disease(s), + 

e elaborate on the objectives of dietary management and the nutrition care process, 
and 

e explain the treatment, management and prevention of disease with emphasis on 
behaviour modification. 
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Coronary heart disease is a broad term comprising of a spectrum of diseases associated 
wit11 disorders of the circulation, heart muscles or the vessels of the heart in particular. 
We all come across certain common terms associated with heart disease which are 
very often used inter-changeably. You must have heard of tcrms such as coronary 
heart disease, coronary artery disease, ischemic heart disease being used synonymously. 
But have you ever realized that they do not mean exactly the same. Well, the term 
coronary heart disease as discussed above encompasses all the diseases of the heart 
i.e. those associated with the blood, circulation, as well as, the structure. Coronary 
artery disease (CkD) refers to diseases of the arteries, generally resulting from 
blockage of the arteries. Ischemic heart diseases (IHD) are usually a consequence 
of coronary artery diseases such as myocardial infarction is a consequence of 
progressive atherosclerosis. We shall be using these terms in this unit. The diseases of 
the heart mentioned above can be congenital or acquired. In this unit, we shall discuss 
about the acquired forms of CHD i.e. those, which develop as a result of dietary 
errors or sedentary life-style practices. The major forms include dyslipidemias, 
atherosclerosis, hypertension, angina pectoris, myocardial infarction, congestive cardiac 
failure and rheumatic heart disease. The cardiovascular diseases are of prime 
importance as we see that the incidence of these diseases is rising at an enormous 
rate are going to account for an appreciable proportion of mortality and nlorbidity in 
the adults and now appearing in the young. Table 11.1 highlights briefly the various 
types of CHD. 

Table 11.1: Common disorders and complications of Coronoary Heart 
Diseases (CHD) 

Congestive Cardiac Failure A clinical syndrome caused by heart disease 
characterized by breathlessness, chest pain 

occurs after attacks of this fever. 

We begin our discussion on CHD by studying about the prevalence, etiology and 
pathophysiology of the disease condition. 

11.2.1 Prevalence 
Incidence of obesity, diabetes and CHD is increasing in India in almost all age groups. 
At present, obesity, which is a major risk factor for hyperlipidemia and atherosclerosis, 
is present in 14% of the rural and 27% of urban population. This is so because urbari 
population is more prosper'ous, lead a sedentary lifestyle and generally prefer consuming 
refined foodstuffs. Hypertension (high blood pressure) - a risk factor for IHD is 
prevalent in 5% rural and 515% urban population. Similar is the situation with diabetes 
mellitus, which is closely associated with cardio-myopathies (diseases of cardiac 
muscles) such as congestive heart failure. . 



But why is the incidence of coronary heart diseases increasing at a rapid rate every 
year? Are there any factors, which may predispose Asians particulary Indians to an 
early onset of heart diseases? Let us read further to learn about the causative factors 
associated with the development of heart diseases in various age groups. 

11.2.2 Etiojogy: Cardiovascular Risk Factors 
It must be coming in your mind several times that why do some people suffer from 
heart disease while others do not? Well the most obvious reasoll is that they are more 
susceptible due to the presence of certain risk factors. Now what is a risk factor and 
what are the risk factors for CHD? The factors that play arole in causing or increasing 
the risk of getting the cardiovascular disease are called riskfactors. Figure 11.1 
illustrates these risk factors. As you may have noticed in the figure, these factors are 
classified as modifiable and non-modifiable risk factors. Modifiable risk factors 
are those, which we have control over. For example, obesity, smoking, high blood 
pressure, high cholesterol, physical inactivity etc. By tl~einselvcs, they are nlajor risk 
factors, which increase our risk of developing CHD. Positive healthy living, smoke- 
free air, good nutrition, regular physical activity, and supportive living and working 
environments can go a long way in preventing CHD. Non-modiji'able risk factors 
are those that we have no coiltrol over such as hereditary, age, gender etc. We will 
talk about some of these common risk fdctors in the following tcxl . 

Non-Modifiable Risk Pactors 

1. Behavioural 1. Age 

Smoking 2. Sex 
Sedentary Lilestyle Habits 3. Heredity 

Dietary Errors 4. Endomorpl~ic Body Build 

2. Physiological 

Hyperlipidemia 

Hypertension 

Obesity 

m Diabetes Mellitus 

Hyperuricaemia and Gout 

Fibrinogen 

m Platelet Aggregation 

Lipoprotein (a) 

e Homecystiene Levels 

Low Birth Weight 

3. Psychological 

Stress 

0 Low Socio-Economic Strata 

Type A Personality 

4. Geographic 

e Soft Drinking Water 

Cold Weather 

Figure 11.1: Risk factors for Coronary Heart Diseases 
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1. Family history: People who already have the disease in their family are more 
prone to getting heart disease. Genetic factors greatly influence the risk of 
developing premature cardiovascular diseases. 

Obesity: As you know obesity or excessive weight is the prinlary cause of 
cardiovascular disease. It is an independent risk factor for heart disease. Obesity 
in generally associated with elevated triglyceride, elevated low density lipids, 
increased blood pressure and impaired glucose tolerance. Weight reduction 
improves these abnormalities. Keeping the body mass index within the normal 
range (18.5-24.9) can be helpful in retarding the onset of CAD. Remember we 
read about EM1 in unit 9. Further, android form of obesity makes us more prone 
to heart diseases as compared to the gynoid form of obesity. Thus, abdominal fat 
is considered more harmful than fat on the hips as you may recall studying in 
Unit 9, This can be measured by waistlhip ratio (WHR). Normal WHR is 0.85 
for females and 1.0 for males. 

3. Hypertension or high blood pressure: It is also one of the risk factors of 
cardiovascular disease and is frequently accompanied by byperlipidemia (excess 
lipids in the blood). Increased coronary artery wall tension is believed to accelerate 
the atherosclerotic process by stimulating arterial smooth nluscle cell hyperplasia 
and hypertrophy with resultant fibromuscular thickening. 

4. Diabetes: Sustained hyperglycemia is associated with tissue damage and cardio- 
myopathies.You shall study about diabetes and its associalion with cardiovascular 
diseases in the next unit. Control of blood glucose levels is important to prevent 
heart disease. 

5. Age: Earlier men less than 55 years were more prone but now heart disease has 
caught up with a younger age-group of 30 years also. In fact, autopsy studies 
have indicated that the process of atherosclerosis can begin as carly as at two 
years of age and that the sites of blockage may get predetcrinined in the womb 
of hyper-cholesterolernic women. 

6. Sinokirzg and tobacco: Cigarette smokiilg and tobacco is a major independent 
risk factor for inyocardial infarction and cardiac failure. Coronary arlery disease 
has been seen in 80% of the smokers. Inhaling nicotine, carbon monoxide and 
various other pollutants narrow the coronary artcries thus reducing tlle blood 
flow to the l~eart muscle. It deserves special attenti011 in the prevention of 
cardiovascular disease. 

7. Alcohol: Excessive amount of alcohol is also a risk factor. Alcohol shows a 
positive relationship between the amount of alcohol consumed and blood pressure 
levels, hence it is best to avoid it or take it in moderation. 

8. Lack ojphysical activily: Sedentary and un-exercised people are more prone 
to CVD. 

9. Syndrome Xis a cluster of conditions such as central abdominal obesity, diabetes, 
dyslipidemia or hypertension with elevated triglycerides, decreased HDL and 
blood sugar abnormalitiesiall harmful for cardiovascular disease. 

10. Plasma fibrinogen and Lipoprotein(a) : Plasma fibrinogen is closely associated 
with blockage in the arteries due to blood clot formation. Serum lipoprotein (a) 
which is a genetically inherited mutant of plasminogen, is a discriminant marker 
of early, asymptomatic atherosclerotic plaques in the carotid arteries and aorla 
of hypercholesterolernic individuals. 

11. Psychological, social, cultulaal and religious factors indirectly influence the 
risk of cardiovascular diseases by their effects on kind of food and quantity of 
food consumed, cigarette and alcohol consumcd. I-Iighly competitive job stress 
and physical exercise, people who are impatient, workaholic (9peApersonalities) 
can cause greater harmful effects on the heart and its vessels. 

In the discussion above we have highlighted the most common risk factors which are 
associated with heart diseases. It would be good to note here that newer risk factors 
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prevalence rate in the urban poor of the developing nations and the early onset of 
CI-ID. Let us now study about the basic disease process in brief. 

11.2.3 Pathophysiology of CWD 
We all know that heart attack i.e. myocardial infarction is not the beginning but a last 
stage representing acute clinical manifestation of CHD. Several clinical trials and 
autopsy studies have indicated that the process of developing atherosclerotic lesions 
can begin as early as during infancy and that it may take several decades for the 
lesions to develop into fatty streaks and fibrous plaques that ultimately cause stenosis . 
(complete blockage) of the arteries. Diffuse intimal thickening during infancy which 
is considered to be a normal physiological and not a pathological process can result in 
the initialization of early clinical manifestations which may appear in the smooth muscle 
cell layer between the endothelium and the internal elastic lamina. These lesions may 
progress and develop into fatty streaks to reach their n~aximum extent in the aortas 
over a period of two decades among individuals having elevated cholesterol and/or 
triglyceride levels. There is also focal proliferatio11 of smooth muscle cells which are 
termed as gelatinous lesions because they have a low lipid but high water content. 
Some of these lesions may become large and develop a grayish opaque center whilc 
remaining soft and translucent around the edges. These are referred to as the 
transitional lesions. These lesions at times develop a fibrous cap with atlleromalous 
lipids in the center and are known as fibrous plaques. Such fibrous plaques may 
coalesce together resulting in blockage of the arteries and hence reduced flow of 
blood to the tissues. The irritating presence of plaques may cause injury to the intima 
of the arteries which may result in lhrombosis. Myocardial infarction/cerebral stroke 
is the ultimate result of stenosis in the arteries. 

In the next section, we shall discuss about the role oldifl'erent types of heart diseases, 
their symptoms, treatment and dietary managemcnt. But before we go on to this topic 
let us recapitulate what we have learnt so Tar. 

Checlc Your Progress Exercise 1 

1. What do you understand by the term CHD? Enlist some major forms of 
acquired heart diseases. 

....................................................................................................................... 

....................................................................................................................... 
....................................................................................................................... 

2. Enumerate the modifiable risk factors that increase the risk for developi~lg 
heart diseases. 

....................................................................................................................... 

....................................................................................................................... 

........................................................................................................................ 
3. Enlist the major stages of CHD development. 

....................................................................................................................... 
........... I.......,,.......).............................................,.......,........,..*.....,......,..,.*...I.. 
.................................................. ..................................................................... 

4. What do you understand by the term Syndrome X? 

....................................................................................................................... 

....................................................................................................................... 
........ '.............'.(...............,...,.............................,,...........................,*.,..,.,. 
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M DISEASES AND THEIR 

In this section, we shall deal with different types of heart diseases, theii- etiology, 
symptoms, complications, as well as, nutrition and dietary management goals. We 
shall begin our discussions with dyslipidemia/hypcrlipidemia which are directly and 
most closely associated with the development of atherosclerosis. Subsequently we 
shall learn about hypertension, angina pectoris, myocardial infarction, congestive cardiac 
failure and rheumatic heart diseases. However, the planning of diets for these disease 
conditions shall be taken up in the Practical Manual (MFNL-005). So here let us 
begin our discussioi~ with dyslipidemia. 

11.3.1 Dyslipidemia or Hyperlipidemia 
It has been known for over five decades now that dyslipidemia is associated with 
increased severity and prevalence of atherosclerosis. Dyslipidemia is frequently seen 
in the form of increased concentration of either cholesterol or the triglycerides or 
frequently the both. There are several types of blood lipid disorders wliich hold different 
risks and require somewl~at: different treatment methods. The proportions and total 
amounts of specific lipoproteins present in the blood are used in diagnosing 

, . 
hyperlipidenlia. 

The characteristics, as well as, classification of the lipoprotein disorders have been 
given by Fredrickson eta1 (1967), Also you would recall reading about this in 
Nutritional Biochemistry Course (NSFN-002), in Unit 7. We suggest you to go back to 
Unit 7 and refresh yourself on the classification of major lipid disorders 2nd their 
characterislics. However, for a quick recapitulation we have elucidated thc 
characteristics of some important lipoproteins here. 

Blood lipids (cholesterol, triglycerides and phospholipids) being insoluble in blood need 
a ship to travel in our body; it therefore usually gets bound to proteins and form 
colnplex particles called lipoproteins which vary in size, compositioil and density. 
There are five classes of lipoproteins in the blood. These include: 

1. Clzylotnicrons: These are formed in the intestines when a Fatty meal is taken. 
These pass into the blood through the lymphatics. It contains nearly 90% of 
triglycerides and 5% cholesterol. 

2. Very Low Density Lipoproteir~s (I%DL): These are produced hy the liver and 
are the main transporters of triglycerides. VLDL generates most of the LDL in 
the plasma. It contains about 60% of triglycerides and 10% cholesterol. 

3. Irzter.mediary D~ns i t y  Lipopr.otei~z (IDL): This is rich in cholesterol and 
triglyceride. It contains about 40% of triglycerides and 10% cholesterol. 

4. Low Density Lipoproteins (LDL): This type of lipoprotein is most artherogenic 
of all the lipoproteins and is responsible for the atherosclerosis in the vessels. It 
has 10% of triglycerides and 45% of cholesterol. 

5. High Derzsity Lipoprotein (HDL): The high HDL content is associated with 
decrease in the risk of atherosclerosis. It contains about 3% triglycerides and 
20% cholesterol. 

Besides these lipoproteins, the other parameters, which are of interest in CHD, include: 

e Total Cholesterol: Serum totnl cholesterol equals the sum of HDL-cholesterol 
(HDL-c), VLDL-cholesterol (VLDL-c) and LDL-cholesterol (LDL-c). High 
level of cholesterol is associated with a high risk of atherosclerosis. 

s Triglycerides: The triglyceride-rich lipoproteins include chyloinicrons, VLDL 
and inteimedjate density lipoproteins (DL). Their levels increa~e by many dietary 
factors such as excess calories, fat, carbohydrates and alcohol. Indjarls are 
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Europeans primarily due to our cereal based diets. 
e Apoproteirzs: Apoproteins are closely related to lipids as they maintain the solution 

of lipoprotein lipids in plasma. Measurement of apoprotein levels aids in diagnosing 
disorders of lipids and preventing the risk of cardiovascular disease. The 
apoproteins include AI, AII, B~oo, B48, CI, CII, CIII, D and E. The apoproteins AI 

and An are associated with HDL (the good lipoprotein) and the rest are associated 
with not so good lipoproteins. 

It would be interesting to note herc that the clinical reports of most cardiac patients 
would indicate the levels of the abovc-mentioned parameters. As a dietician, you 
should be able to interpret and utilize lllis information for planning the dietary regime 
of the patient. For your reference, the normal and elevated levels (indicative of disease 
condition) for some of these parameters are given in Box 11.1. 

Box 11.1 Classification of LipidILipoprotein Levels 

Classification of Total Choiesterol 

Totnl Cholesterol (mddl ) Interpretation 

< 200 Desirable 

200 - 239 Eocieslinc 

2 240 Ijigli 

Classification of 'higlyceride Icvcls 

Classification of I-IDL-c * 
HDL-c (mgl dl ) Interpretation 

< 40 Low 

40 - 60 Normal 

2 60 High 

Classification of LDL-c** 

LDL-c (mgl (11) Interpretation 

< 100 Optirual 

100 - 129 Nc:u Optimal 

13b - 159 Uordcrline 

160- 189 High 

2 190 Very High 

Classification of cholesterol: HDL-c* 

* High Density Lipoprotein cliolesterol 
** Low Density Lipoprotein cl~olesterol 

Source: National Cholesterol Education Program ATP 111 report 2005. 

Next, we move on to the etialogy or the factors leading specifically to hyperlipidemia 
or specific types of lipoproteins. You w o u l d  find the factors elaborated below are the 
same discussed earlier under sub-section 11.2.2. 
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Etiology 

The causative factors of dyslipidemiaihyperlipidemia may be environmental (dietary/ 
lifestyle), genetic or secondary to certain disease conditions or drugs. We have already 
studied these but let us briefly touch upon them. 

1. Environmental factors: These include diets liigh in saturated fats, excessive 
calorie intake, alcohol intake andsedentary lifestyle. A change in diet and lifestyle 
can help to normalize elevated blood lipid levels. 

2. Genetic defects: These lead to familial hyperlipidemia. In such cases, the lipid 
levels may be alarmingly high and risk of CHD very high. Myocardial infarction 
can occur within the first two decades of life. Dietary modifications along with 
drug therapy are beneficial. 

3. Hyperlipidemia seconcla?y to other conditiorzs: The disorders that upset lipid 
~netabolism include poorly controlled diabetes mellitus, kidi~ey disease (nephrosis 
and end-stage renal disease), liver disease, hypothyroidism a~id use of drugs like 
oral contraceptives, thiazide diuretics, corticosteroids could be a cause of the 
lipid imbalances. 

We will now proceed over to the common sympton~s elicited with elevated serum 
cholesterol and triglycerides levels in the blood. 

Sy rnptoms 

The main symptom is presence of xanthoma:This is a yellowish swelling, nodule or 
plaque in the skin resulting from deposits of fat. There are various types of xanthorna 
for example, in type 2b, the xanthoma may be on the hand, buttocks, knees, upper 
eyelids. In type 3, the planar xanthomas may be seen ia the creases of the palms of 
hands and fingers. In type 5, the xanthoma may be present on the back of the neck or 
buttocks. 

Conzp lica tio~zs 

The complications include: 

o Pancreatitis 
o Progressive atherosclerosis or asymptomatic coronary discase (we shall be 

studyiiig about this in the next section). 

Excess of triglycerides (hypertriglyceridemia) and cholesterol (hypercholeslerolemia) 
are the usual problems for increase in very low-density lipoprotein cholestrol (VLDLc), 
low-density lipoprotein cholesterol (LDLc) levels. Tlie following are possible causes 
of elevated triglycerides and cholesterol and reduced HDLc levels- 

Possible causes of elevated triglycerides: 

- Obesity - Ncol~ol 

- Uncontrolled diabetes - FIypothyroidism 

- Genetic - Liver disease 

- Drugs 

Possible causes of elevated clzolesterol: 
- Excess fat in the diet (saturated and cholesterol) 

- OvenveightIObesity 

Possible causes of reduced Sert~m HDL levels: 
I 

- Cigarette smoking - Hypertriglyceridemia 

- Obesity - Genetic factors 

- Lack of exercise - 
- Uncontrolled diabetes - Drugs (Progestational agents, steroids etc,) 

- Hypothyroidism - Liver disease 

- 
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management of hypercholesterolemia. 

Treatment and Management of Dyslipidemia/Hyperlipidei?zia: 

Maintenance of blood lipids within the normal range is the most essential objective to 
prevent the onset/progression of atherosclerosis. According to the National Cholesterol 
Education Programme (NCEP), USA it is pertinent to lay stress on dietary and lifestyle 
modifications to control the manifestations associated with elevated lipids whether or 
not the patient is on drug therapy. Let us now proceed over to the dietary management 
of hyperlipiderniiand understand the role of nutrients in increasing blood lipids (except 
HDLc) and triglyceride levels. We will begin with identification of objectives for the 
nutritional care process. 

Goals of Dietary Treatment: 

The goals of dietary management (alone or conjunction with exercise or with lipid 
lowering drugs) are to reduce the total fat, saturated fat and cholesterol intake. This is 
an attempt to reduce total cholesterol, LDL and triglyceride levels, thus also reducing 
the risk of atherosclerosis and modifying its progression in subjects with the disease. 

We read in the section above that there are several environmental factors apart from 
genetic attributes that increase the probability of developiilg dyslipidemia. For exanlple, 
obesity is a high risk factor and one of the important causes of this is tbe diet. We 
know that when we take more food tl~'an what we it is accumulated as fat in 
our body. This raises the lipid levels in the blood, which deposits in the arteries and the 
excess calories are converted to fat in the body, which results in excess weight a very 
important cause of obesity. This when compouilded by wrong lifestyles (physically 
inactive, smoking, intake of alcohol, stress etc.) worsens the already harmful effects 
of imbalanced food. The fats in the food, as we already know, give twice as much 
calories (9 Kcal/g of fat) as proteins and carbohydrates (4 ICcnl/g of proteins and 
carbohydrates). So very rich foods containing excess fat are the first culprits and the11 
other nutrients as well could be involved. We will learn about these also. So let us start 
with dietary fats. 

Dietary Fats: There is a consistent support for the hypothesis that both the quantity 
and quality of fat are directly associated with the elevation of most blood lipids 
particularly LDLc. It has largely bceii observed that high intake of fat parlicularly 
saturated fat results in elevation of serum total choles~erol particularly LDLc. The 
foods that we consume contain cholesterol, saturated, n~onosaturated and 
polyunsaturated fatty acids. They may be illvisible like fats present in various foods or 
visible like fats used in cooking etc. Let us learn about each of these in detail, We will 
begin with dietary cholesterol. 

a) Cholesterol: It is a natural componenl of foods such as mutton, pork, ham, 
sausages, lamb, chicken, eggs (yellow), whole milk, cheese, ice-cream, butter 
and desi ghee. Cholesterol is present only in animal kingdom and does not exist 
in vegetable kingdom. Increased cholesterol in blood is called 
hypercholeslerolaemia, which leads to atherosclerosis. 

Foods rich in cholesterol 

Mutton, pork, ham, sausages, lamb, chicken, egg (yellow), glandular Ineat (brain, 
liver and kidneys), whole milk, cheese, ice-cream, butter, desi ghee. 

b) Saturated Fatty Acids (SFA): These are found mostly in animal fats as white 
marble-like solid at room temperature. Red meats are rich in it. Others sources 
of saturated fats are milk fat, butler, ghee, coconut oil, palm oil, margarine and 
hydrogenated fats (vanaspati). These salurated fats in the diet also give rise to 
high LDL, thus leading to atherosclerosis. The three saturated fatty acids lauric 
acid, myristic acid and palmitic acids increase cholesterol levels. The energy 
provided from saturated fats should always be c 10 % of the total calories. 
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(c) Monounsatu~'ated  fat^ (MUFA): These are liquid at room temperature, the 
highest food source being olive oil, canola oil, rapeseed oil, to some extent mustard 
oil. MUFA is an excellent fat as it reduces the LDL levels and increases the 
good HDL levels and cholesterol, thus preventing atherosclerosis. Oleic acid is a 
monounsaturated fatty acid of great clinical relevance. 

Footls rich in saturated fatty acids (SFA) 

Milk fat, butter, pure ghee, coconut oil, palm oil, margarine, vanaspati, red meats 
(mutton) 

Oils high in monounsaturated fatty Acid (MUFA) - 
Canola oil, olive oil and rapeseed oil. 

1 

(d) Polyunsaturated Fntty Acids (PUFA): These are also liquid at room temperature. 
There are two main types of dietary PUFA's of significance: 

a) linoleic acids (LAJn-6) present in good amounts in safflower, sunflower, 
corn and sesame oil. 

b) Alpha linolenic (ALNA/n-3) fish oils, to some extent olive oil, mustard and 
rapeseed oil. 

The ratio of n-6:n-3 between 5-10 is considered healthy. This can be obtained by 
using a mixture of two oils. Combination of safflower, corn, sunflower or sesame oil 
(rich in n-6) with equal portions of mustard oil or rapeseed oil (ricli source of 11-3) can 
give a ratio between 5-10. This is not artherogenic and hence healthy for the heart. 
Fish oils and fish also contain n-3 and are beneficial for the heart as they decrease 
plasma triglycerides. Table 11.2 enlists the rich sources of PUFA. 

%ble 11.2: Rich sources of polyunsaturated fatty acids (PUFA) 

Monounsaturated fatty acids have a plasma cholesterol lowering effect. 
Polyunsaturated fatty acids also have a cholesterol decreasing cffect. Omega 3 fatty 
acids are excellent for the heart as they: 

Rich in n-6 (Linoleic acid) 

Safflower, sunflower, sesame, corn oil 

1. reduce platelet agjpegatioil and monocyte adherence 

2. mod* plasma lipids, and 

Rich in n-3 (alpha linolenic acid) 

Canola, olive oil, rapeseed oil, mustard 
oil, soyabean oil, fish oil, (mackerel, 
sardines, trout and tuna), wheat, bajra, 
green leafy vegetables, methi,' mustard 
(rai), almonds, Black gram, cow pea 
(lobia), rajmah and soya. 

3. lower blood pressure 

To sum up, we now know that saturated fats and dietary cholesterol increase the level 
of LDL and cholesterol'in the blood. If there is a decrease of 1% calories froin SFA, 
the blood cholesterol level decreases by 3 mgldl. The monounsaturated fatty acids 
(MUFA) are good as they decrease the LDL levels and cholesterol in the blood. T l~c  
polyunsaturated fats (PUFA) decrease LDL levels. Thus, the energy provided from 
fats should remain less than 30% of the total calories; of which saturated and 
polyunsaturated fatty acids each should provide less than 10% of thc iota1 calories; 
while mono-unsaturated fatty acids may provide the remaining i,e. > 10% of the total 
calories. 

Table 11.3 gives tlie composition of various fatty acid in hods to help you gain more 
knowledge regarding fatty acids. This would also help you to choose the type of foods 
low in saturated fats and ricli in n-6 and n-3 polyunsaturated fats, 
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Satu- Mono- Polyunsaturated Predominant 
rated unsaturated n-6 n-3 Fatty Acids 

Coconut 90 7 2 < 0.5 Saturated 

Ghee 65 32 2 < 1.0 Saturatecl 

Vanaspati 24 19 3 < 0.5 Saturated 
(hydrogc~lated fat) 

Red palm oil 50  40 9 < 0.5 Saturated+ 
Monounsaturated 
(raw) 

Palm oil 45 44 10 < 0.5 Saturated+ 
Monounsaturated 

Oilve oil 13 76 10 < 0.5 Monolu~~saturated 

Groundnut 24 50 25 < 0.5 Monounsaturated 

RapeJMustard 8 16 12 10.0 Monounsaturated 

Sesame 15 42 42 10 Mono ant1 
Polydnsaturated 

Rice bran 22 41 35 1.5 Mono and 
Polyunsnturated 

Cotton seed 22 25 52 1.0 Polyansi~turated 

Corn 12 32 55 1.0 Polyunsaturated 

Sunflower 13 77 60 c 0.5 Polyunsaturated 

Safflower 13 17 60 c 0.5 Polyunsaturated 

Soyabean 15 27 53 5.0 Polyunsaturated 

Let us learn about an important type of fat, which has an important place in the 
Indian diets in view of its characteristic flavour, and excellent shortelling properties, 
which improves the texture, and acceptability of several foods. You must have 
guessed it right. It is available in the Indian market in the form of vanaspati, which is 
a type of hydrogenated fat. 

Hydrogenqted Fat 

All vanaspati preparations are the result of hydrogenation of oils, where unsaturated 
fat is converted to saturated fat for its fiavour and long shelf life. This is often preferred 
by housewives, as it is an imitation of pure ghee. Howevel; it is saturated in nature and 
contains trans fatty acids. Trans fatty acids, are known to raise LDL in blood thus 
enhancing atherosclerosis. This is the reason why hydrogenated fats are harmful to 
the heart. 

Next, we will proceed to the type and quality of carbohydrates, which can help in 
controlling hyperlipidemia. Simple carbohydrates as we know when consumed above 
the requirements can result in elevated levels of VLDLc and triglycerides. 

Cnrbolzydrates: As you have already read that carbohydrates provide 4 Kcallg 
of energy in our diets. Since we take large amounts of carbohydrates, these provide 
60-70% of our total calorie needs of the body. If taken in excess, it is converted to fat 
in the body. You would recall reading about different types of carbohydrates, that 
form an essential part of our diet. Let us brush up our knowledge about these in this 
sub-section and find out the role of carbohydrates in heart diseases. The dietary sources 
of carbohydrates are as follows: 

4 

253 
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and fructose in our diets. Fruits, vegetable, honey, jaggery are good sources of 
monosaccharides. 

2) Disaccharides: Sucrose (common known as sugar) is the commonest of them 
all and present in table sugar. Lactose is foundnaturally in milk and milk products, 
Maltose is the product of hydrolysis of starch and is found in sprouted wheat and 
barley. 

3) Oligosaccharides: These are found in plant seeds mainly legumes, beans and 
peas. 

4) Polysaccl~arides: Starch is one of the maitin carbohydrates found in our diets and 
comes from cereals, potato, bananas etc. 

Next, let us get to know about their role. 

Role of Carbohydl-ales 

It is important to know about these carbohydrates, as they all differ in their digestive 
properties. The rate of absorption is variable. Monosaccharides gel absorbed the fastest 
and polysaccharides get absorbed the slowest. This is because polysaccharides contain 
more fibre. The latter are good for many disorders like intestinal diseases, diabetes 
and even cardiac problems. Fibre is beneficial for cardiovascular disease and is found 
as water-insoluble and water-soluble type. The benefits and sources o l  the same are 
given in Table 11.4. 

Table 11.4: Benefits of fibre in diet 

Type of Fibre Water Insoluble Water Soluble 
(Cellulose) (Gums, pectins, mucilages) 

Benefits Forms bulk of stool, helps in Helps in increasing viscosity of foods, 
reduces regulation of bowel movemcnt absorption of nutrients, reduces 

gives satiety value. post-prandial plasmn glucose increase 
tissue insulin se~isitivily and insulin 
receptors, reduces serum cholestcrol and 
serum triglycerides. Gives a satiety value. 

Source Whole wheat products, Bajra, Oats, whole pulses, whale grains, 
Ragi, Maize, Green leafy apples, pears, citrus fruits and vegelables 
vegetables, fniits with skin like potato, bhindi, Sound as pcctins, 
and seeds gums or mucilages and isabgol. 

Soluble fibers like pectins, gums and mucilages have shown reduction in cholesterol 
levels. Intake of about 20-40 g of soluble fibre has proven to be beneficial. As you can 
see, legumes, oats, whole grains, fruits (apples, pears, and citrus fruits), and vcgetables 
along with psyllium (isabgol) are a rich source of soluble fibre. Soyabeans are a good 
source of fibre and soya proteins have estrogenic effect, which causcs of lipid lowering. 
A recent analysis of 38 completed trials showed the beneficial affects of soya protein 
to be in the amount of 47giday. 

Pr~te ins  : While the quantity of protein does not impose any significant impact on the 
serum lipoproteins, it is the quality of protein, which may be of significance. Patients 
should be advised to consllme plant origin proteins over those of animal origin. This is 
in view of the facl that plant origin foods, which are good sources of protein, are 
generally rich sources of dietary fibre, have low apounts of saturated Eat and are 
devoid of cholesterol, Egg white and lean meats (meat without fat) should be the 
preferred options in case of animal foods. 

Of late tremendous amount of research is being carried out to find out the potential of 
micronutrients and trace elements in the treatment, management and prevention of 
dyslipidemia. Let us brief ourselves on these aspects too. 



Vitamins: Antioxidants and flavonoids, natural vitamin E, vitamins C and Aare nutrients 
(vitamins) that scavenge cell-damaging free radicals and act as antioxidants as you 
may recall studying earlier in Unit 7. It is important to know this in view of the fact 
that damage through free radicals is quite pronounced among patients with Syndrome 
X -a risk factor for cardiovascular disease. Vitamin A is present in good amounts in 
green and yellow fruits and vegetables and lycopene in tomatoes and anthocyanin in 
grapes and berries. Vitainin E rich foods include buck wheat (7.9 pg), corn (5.8 pg), 
almoilds (24.4 pg), sunflower seeds (52.1 pg), spinach (3.0 pg) and soyabcan (93.7 pg). 
Hence, vitamins (E,C and A) containing foods, bright yellow fruits and vegetables like 
papaya, orange, mango, strawberry, tomato, carrots and grcen leafy vegetables like 
meti~i and spinach, cabbage, red wines, tea and soyabcan are excellellt foods because 
of their antioxidant properties. 

Minerals: The three rnosl important minerals are chromium, zinc and magnesium. 
These minerals play a crilical role in mainlaining proper insulin function. Deficiency of 
these minerals increase the risk of Syndrome X - ;I risk factor for cardiovascular 
disease. Excess of sodium intakc and lack of potassium have been seen to play an 
important role in l~ypel-tension. Low intakes of calcium can also be a risk for cardiac 
disorder. Sodium added to the food or sodium-rich foods need to be restricted in 
cardiovascular diseases. 

Antioxirlatzts utdF1uvurioids: You must have already reacl about diffcre~lt antioxidants 
present in our foods. The body makes use of a grcut variety of antioxidants and free 
radical scavengers for diffcrent purposes and to protecl tissues with difl'erenl needs. 
Vitamins A, C and E have important antioxida~lt functions as you have already studied 
above. The B vitamins, allhough not technically antioxidants often acts as a co-factor 
with antioxidants. Flavonoids are naturally occurring in fruits, vegetables, Lea and wine. 

Let us next summarize about some important guidelines that can help in plalinir~g diets 
for hyperlipidemic patients. 

Dietary guidelines fur Itypcrlipi(1emic putients -A sunzmnry. 

r Calories: to mainlain ideal body weight. 

Carbohydrates should constilute 55-6596 of ciilorics with empl~asis 011 
polysacchnrides (complex carbohydrates) 

Sugar less than 10% oE total calories 

o Dietary fibre : > 40 ddriy 

e Proteins: 15-20% of modified energy 

Fat: < 15-20% of total energy 

8 Dietary cholesterol : < 200-300 mdday 

It is important to note here that the dietary modifications need to be i~:dividualizccl in 
each patient and these should be tailored lo the al~nomalities 01 the specific compol~ent. 
Initidly lipid disorders are treated by diet modificatioil ilnd physical exercise. After 3- 
6 months, if there is no improvement then drugs are given in addition to the diet and 
exercise. A diet history prior to dietary changes nust be assessed. The approximate 
intake of cholesterol, total fat, unsaturated fat, and alcohol, simple and con~plex 
carbohydrates shou1d be assessed and accordingly the subject tacklcd. Some dietary 
tips that may be of help for hyperlipideinic patients include: 

- Cholesterol and fat intake could be decreased by: - 
- Avoiding whole milk, cheese, curds made from whole milk. Skimmed milk or 

toned milk may be used. 

- Organ meats (brain, liver, kidneys), egg yolks, cold meats, canned and sausages, 
ham, frankfurters, peanut butter shoz~ld be avoided instcad fish and poultry (baked 
and steamed) can be taken. 

Nutritional Management of 
Coronary Heart Diseases 
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- Baked foods made with refined flour (maida) like cookies, patties, pastries, cakes, I 

samosas etc. must be avoided. Whole wheat flour snacks may be encouraged. t 
i 
I 

I 
- All fats especially butter, margarine, cream, coconut oil, hydrogenated fats must I 

be avoided. Instead, oils rich in polyunsaturated fatty acids (safflower, soyabean, 
sunflower) and monounsaturated fatty acids (olive oil, peanut oil, rapeseed oil) 
may be used. 

- Fresh fruits, canned or dried fruits (limited amounts) could be consumed and 
fruits with cream, butter, ice creams or dips avoided. Vegetables could be 
consumed except root vegetables in large quantities. 

Triglycerides could be decreased by: 

- limiting foods high in fats 

- decreasing sugar and sugar containing foods (carbonated beverages, fruit drinks, 
sweet snacks and desserts, honey, jam, jelly, chocolates and candy) 

- decreasing alcohol intake 

- reducing portion size 

- striving for reducing weight, and 

- increased physical exercise 

Having understood the etiology, symptoms and dietary management of dyslipideinia 
we will now proceed to learn about an important clinical manifestation of elevated 
lipids that remains asymptomatic for a long time - atherosclerosis. Remember we 
acquainted ourselves about this disease in sub-section 11.2.3. 

11.3.2 Atherosclerosis: A Coronary Artery Disease 
Atherosclerosis is  an arterial lesion characterized by patclzy thickerzing of the 
irztima (i~tnermost coal of artery) conzprising of fat and layers of collag~vl like 
fibres. This is a slow or progressive disease, degenerative in nature affecting small 
and large arteries and weaken them leading to proliferation. Tliis leads to problems in 
smooth flow of blood. These deposits are referred to as plaque as illustrated in Figure 
11.2. The plaque reduces the size of the lumen of the artery and consequently, the 
arnouilt of blood flow. The reduced blood flow causes an inadequate nutrient and 
oxygen supply and water removal from the tissues, leading to a condition reLerred to 
as ischemia. These condition causes pain in the chest which is referred to as angina 
pectoris and it radiates down the left arm. When the lumen narrows so much so that 
a blood clot occurs in a coronary artery and blood flow is cut off, a l~earl attack can 
result. The dead tissue that results is called an infarct, The heart muscle that receives 
the blood is the myocardium. Ttius, such an attack is referred to as an acute myocardial 
infarction (MI). 

Atherosclerosis is thus categorized as a continumm of as fatty streaks, intermediate 
lesions, fibrous plaques and complicated lesions. There are 5 phases to atherosclerosis : 

Phase I :  Asymptomaticphase, consists of fatly streaks which are non-obstructive, 
lipid filled cells. 

Phase 2: Consists of plaque with high lipid content and prone to rupture usually 
the type of lipid is LDLc. 

Phase 3: Acute complicated phase with rupture and non-occlusive thrombus. 

Phase 4: Acute complicated lesions with occlusive thrombus, which are associated 
I 

with angina/mycordial infarction and even sudden death. 

Phase 5: Fibrotic or occlusive lesion. Large tl~rombi call cause serious acute 
defects. I 

i 
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Fibwm 1.2: Progression of plaque in coronely artery 

Having understood the development and progression of atherosclerosis, next let us 
get io know what are the causes for this degenerative disease. 

Etiology 

Various factors are responsible for atherosclerosis. These include: 

1. Hyperlipidemin: Excess circulating fats in blood especially thc low density 
lipoproteiri (LDL) and low levels of high density lipoprotein (FlDL) can predispose 
to atherosclerosis. 

2. Hypertension: HT can accelerate atherosclerosis and causc complicritions. 

3. Diabetes rnellitzis: An important risk factor coinn~only associated with 
hypertension, due to abnormalities of coagulation, platelet adhesion and 
aggregation, increased oxidative stress, and abnormalities in vesscl vasomotion 
can be a high risk for atherosclerosis. 

4. Obesity: Excessive triglycerides (hyperglyceridemia) and LDLc levels ore 
commonly present in obese and lower HDL levels are a great independent risk 
factors 'for atherosclerosis. IF 

5.  Lifestyle: Low physical activity, cigarette smoking could afSect tlie rate of 
atherosclerosis, increased CAD risk, On the othcr hand, regul;lr cxcrcise is 
seen lo be protective. 

6. Factors caztsirlg enclothelial damage: Elevated blood homocysteine a 
(genetically determined) and viral infections oTlungs could damage the endotllelial 
and cause injury and hence lead to atherosclerosis. 

What then are the sy&~~toms and complications linked with atherosclerc~sis? Let us 
find out. 

Symptoms 

Excessive weight, hypertension, high levels of cholesterol and triglycerides. 

Complicutions 

Myocardial infarction, systolic and diastolic dyshiiction, ir~flurnmntory probleins 
(pericarditis), stroke, gangrene (death and decay of body tissue) and aneurism (blood 
filled dilation of a blood vessel). 

Now that we know tlie pathophysiology of atherosclerosis, let us learn about the 
nutritional management goals of this disorder. 

Nutritio~zal Managenzent Goals 
The nutritional management goals include: 

e Reduction of weight if overweight or obese 
. . 

e Reduction in the intake of total fat, saturated fat and cholesterol 

Tear in artery wall 
Macrophagc cell 
Cholcstcrol deposits 
Red blood cell 
Macropllagc foanr cell 

' Fat deposits 
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w Medication if required for treating lipid disorders and controlling BP 

B Lifestyle changes-increase in physical exercise, moderation in alcohol intake. 
No smoking, restricting coffee 

s Consuming a balanced adequate diet, rich in calcium, chromium, iron and zinc 

s Medical management is through various lipid lowering drugs 

Dietary management and the nutrient requirements during atherosclerosis remain the 
same as for the management of dyslipidemia. Hence, we shall not go into the details 
here. 

In our subsequent discussions, we will learn about a major clinical manifestation of 
progressive atherosclerosis i.e myocardial infarction. We will also update ourselves 
regarding some disorders commonly observed among patients suffering from 
myocardial infarction. These include hypertension and angina pectoris. 

Before we proceed further, it would be good to recapitulate your understanding on the 
aspects covered so far through the check your progress exercise 2. 

Check Your Progress Exercise 2 , 

1. List the various types of lipids in blood and also explain the role of apoproteins 
in CHD. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
2. Explain the following: 

................................................................ .................. a) Trans fatty acids : 

.............................................................................................................. 

b) Ratio of n-3 and n-6 fatty acids in' diet. Give two rich sources of each. 

...................................................................................*......................... 

.............................................................................................................. 
3. Why is it essential to have water-soluble fibre in the diet? 

.........................1............................................................................................. 

....................................................................................................................... 

....................................................................................................................... 
4. Discuss the dietary guidelines for carbohydrates during atherosclerosis. 

.............................................................................................. ......................... 

....................................................................................................................... 

.. '....I..................I.........,....~......,.............~.....~...................,,..,.,..,..,,.,,,,,,*,,,,*., 

As mentioned earlier, in this section we shall discuss about an importai~t acute, often 
life threatening clinical manifestation of progressive atl~erosclerosis viz,, myocardial 
infarction. We shall also learn about a chronic degenerative heart disease which is I 

frequently observed among poorly managed survivors of myocardial infarction i.e 
congestive cardiac failure. However, the management of these conditions is often , 

challenging due to the presence of high blood pressure and chest discomfort (angina 
pectoris). Hence, let us first proceed with hypertension. 

l 

' " 
I 



11.3.3 Hypertension @IT) Nutritional ~ n n a ~ c ~ n e n t  o f '  
Coronnry Heart Diseases . 

As you have seen in the above sections, hypertension is one of the major risk factors 
for cardiovascular disease. It is the most common public health problem and often 
referred to as a silent killer. If untreated, it can lead to a major health set back and 
cause many complications. In this section, we will know more about this disease 
condition. 

We all have experienced our heart beat on several occasions. We can hear it more 
sharply with a stethoscope. The sound you hear is 'lup dup'. The first sound lup, you 
'may recall reading in the Applied Physiology Course (MFN-OOl), in Unit 4, is the 
systolic sound, which occurs when the heart conlracts and pusl~es out the blood into 
the various parts of the body. This denotes the higher range of pressure called systolic 
blood pressure (SBP) which is measured as nlillimeters of mercury (mm Hg). The 
sound clup is the relaxation period of the heart when the blood entcrs the heart chambers. 
This is the diastolic blood pressure (DBP) and denotes the lower blood pressure. 

To understand hypertension we must have an idea about normal and high blood pressure 
range. Table 11.5 presents the classification given by Joint National Conln~ittee (JNC), 
USA for the detection, evaluatioil and treatment of high blood prcssure. 

Table 11.5: Classification of blood pressures and stages of 
hypertensiou in adults 

Source: Joint National Committee on Hypertet~sion (2003) 

Blood pressure range SBPIDBP 

120/80 

120-129180-84 

130-139185-89 

High blood pressure is one of the leading causes of kidney failure, also commonly 
called end-stuge renal disease (ESRD) about which you will learn later it1 this course 
in Unit 16. Major complications of hypertension includes: 

Classification 

Normal (optimal) 

Yrehypertension (normal) 

Prehyperte~isioil (Borderline HT) 

e Kidney disease e Kidney failure 

e End-stage renal disease e Heart disease 

> 140/90 

Stage I 140-159/90-99 

Stage 11 160-1791100-109 

Stage I11 > 180/110 

e Hardened arteries e Cardiovascular disease 

Hypertension 

I-Iypertension (Stage I) 

Hypertension (Stage 11) 

Hypertension (Stage 111) 

e Angina e Heart attack 

e Left ventricular hypertrophy Heart failure 

s Left-side heart failure e Stroke 

@ Cerebrovascular disease e Eye complications 

I, Cerebral haemorrhage s Retinal damage 

h a i r e d  vision e Death 

Unlike many other diseases, hypertension develops insidiously (without symptoms). 
In 90% of hypertension cases, the cause is unknown. This condition is c'alled essential 
orprimary hypertension. Rest of the cases with hypertension do have an identifiable 

259 
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cause and are said to have ,seco~zdavy hypertension. This means that hypertension is 
caused by some other problem such as diabetes, thyroid and adrenal gland problems 
and kidiley disease. Figure 1l.3 presents the classification and manifestations of 

L 
Primary Hypertension 

(high blood pressure in the absence (elevated blood pressure due to some 
of any underlying disease) underlying disease) 

0 Benign Hypertension 
o Malignant Hypertension 

Cllrdiovascular Hypertension 
e Endorcrine Hypertension 
e Renal Hypertension 
a Neurogenic Hypertension 
e Prcgnancy Induced Hypertension 

Manifestations of Hypertension 

e Renal Failure 
e Left Ventricular Failure 
e Myocardial Infarction 
r Cerebral Haemorrhage 

Fiyre 11.3: Classification and manifestation of hypertension 
4 

Hypertension can be damaging due to hvo effects: 

1. Increased work load on the heart, and 

2. Effect of hypertension on arteries 

The increased work load on the heart causes hypertrophy (increase in size of lissue) I 
of the cardiac muscle. The left ventricle continues to beat against the high blood , 

pressure resulting in the enlargement of heart (enlargement is ducJo increase in muscle P 

formation).,As hypertension becomes severe, the hcart lreconles weaker, 6 

High blood pressure causes comlrary sclerosis (hardeninti In carly stages, fatty lesions 
in the inner surface of [he artery occur and this dam;jEes thc inner surface of the 
artery (intima). Once the damage occurs, the endotl~elirrl cells swell and the smooth 
muscle below gets affected causing atherosclerosis (deposits of cholesterol, calcium 
on fibrous matter) leading to hard arteries, which loose their dislalsibility and could 
rupture. The deposits (plaque) may protrude in the lumeil causing problems with blood 
flow and roughness of the surface. This could cause clots (thrombus) and damage to 
the organs. 

Let us tllel~ learn about the causative factors of hypertension. 

Etiology 

Earlier in the unit, we learnt about the various risk factors of cardiovascular disease. 
We will now briefly mention the causes related to hypertension. 

1. Gendc f a m :  Currently it is be1ie;ed that there is polygellic inheritance and 
when environmental factors are not healthy, hypertension is precipitated. 

2. Body weight and height: Hypertension inqbases with increase in the weight 
and height. Hence tliose who are obese have highcr blood pressure values. 
Increase in BMI increases hypertension. 

A", % 

3. Age: Increases steeply with age. Now scientists have found shifts in BP. It is 
found in adolescents and the young as well. I 

1 

4. Gender: Rise is greater in men Ulan women but after menopause, the difference 
I 

I 

decreases. 



5. Factors that may increase reabsorption by sodium can cause hypertension. 

6. Changes in rennin-angiotensin: Aldosterone system and excretion of 
adreilocorticoids and prolactin may affect blood pressure. 

7. Hyperinsulinemia of obese may influence blood pressure susceptibility through 
renal sodium reabsorption and transport. 

8. Dietary factors: Excess calories, fats especially saturated fat and cholesterol in 
large quantities can increase blood pressure. Refined carbohydrates (sugars) 
could have an effect but studies in humans are inconclusive. High fibre intakes 
are beneficial (soluble fibre). Possible role of chloride, low potassium (K) and 
high sodium diets is a suspect. Less calcium and magnesium in diet could cause 
hypertension. 

9. Modern lifestyle: Sedentary life devoid of exercise, stress, smoking, tobacco 
intake, alcohol are pointing towards increases in blood pressure. 

We will now proceed over to the management of hypertension. 

Treatment and Management of Hypertensiorz 
The first choice of lreatmerlt and management of primary hypertension is through 
behaviour modifications pertaining to food choices and lifestyle pattern. Patients who 
cannot maintain near normal levels despite dietary and life-style disorders are prescribed 
medications. Dietary management is important even for such patients in order to 
avoid drug dependency, side effects and dosage. We shall now learn in detail about 
the dietary management of hypertension. However, let us first identify the objectives 
of nutritional management. 

Objectives of Nutritional Managemcut 
The objective of riutritional management of hypertension includes: 

e To achieve gradual weight loss in overweight and obese individuals and maintain 
weight slightly below the normal levels, 

a To reduce sodium intake and maintain fluid and electrolyte balance, 

e To maintain adequate nutrition, 

To lead a healthy lifestyle (no smoking, alcohol consumption but a high physical 
activily), and 

e To slow down the onset of complications. 

In order tomeet the above objectives, we need to understand the nutrient requiremeills 
' during hypertension. Let us start with the calorie requirements. 

Energy: Calorie requirement should be based on the concept of maintaining an ideal 
body weight. Excess calories through fats and carbohydrates have to be reduced so 
that the weight is maintained. 

Proteins: Anormal protein intake is recommended. Protein should contribute 15-20% 
of the total energy needs. Excess non-vegetarian foods especially red meat and egg 
yolks could be avoided as it has greater proportion of saturated fatty acids. 

Fats: The fats incorporated in the diet should be rich in unsaturated fatty acids and 
should not provide more than 20% of the total energy (refer dietary management of 
dyslipidemia for details). 

Carbohydrates: About 60-65% energy should be provided from carbohydrates which 
are  polysaccharides (complex carbohydrates) rather than simple sugars 
(monosaccharides and disaccharides); 

Let us now learn about the most important aspect of dietary management i.e. the 
intake of minerals and electrolytk, which are closely associated with the maintenance 
of bloud volume. Hypervolemia as we know would cause gieater pressure on the 
arteries. 

Nutritional ~ a n a ~ e m e n t  of 
Coronary Heart Diseases 



Clinical Therapeutic Minerals arzd Electrolytes: Minerals and electrolytes of clinical significance include 
Nutrition calcium, sodium and potassium. Let us read about them one by one. 

o Calcium (Ca): Adequate calcium intake is an essential part of the treatment and 
this could be ensured through intakes of milk and milk products and green vegetable 
as well as adequate cereals and pulse intakes. 

c Sodium: Studies have show11 that sodium restriction along with weight reduction 
is effective in controlling mild to moderate hypertension (1-2 &day) along with 
diuretics recommended. Depending on the severity of hypertension, different 
levels of sodium intake can be recommended. These include: 

- Mild Sodium restriction: 2-3 g sodium (2000-3000 mg). Salt may be used 
lightly in cooking, but no salt at the table is allowed. Thcrc is no restriction 
on naturally occurring fresh foods but processed foods should be avoided. 

- Moderate Sodiumz restriction: 1 g sodium (1000 mg). In addition to the 
above restrictions, some control in naturally occurring fresh foods and no 
salt in cooking is added. Vegetables with high sodium content are limited in 
use, canned vegetables and baked products are avoided. Meat and milk 
products are used in moderate amounts. . 

- Strict Sodium restriction: 0.5 g sodium (500 mg). Apart from the restrictions 
stated above, meat, milk and eggs are allowed in small portions and vegetables 
with higher sodium content are avoided. 

- Severe Sodicirn restrictioi~: 0.25 g sodium (250 mg). This level is too 
restrictive and nutritionally inadequate and realistic to be uscd practically. 
In this, restricted quantities of meat and eggs are used only occasionally. 
Table 11.6 presents details on low sodium foods. 

Table 11.6: Low sodium diet (Less then 0.5 g of sodium) 

- Potassium: Increasing the pbtassium conta~t in the diet lowers the blood pressure 
and improves hypertension. This could be done by increasing fruits and vegetables 
in the diet, which are rich in both potassium and fibre content. 

Foods 

Bread & chapattis or wheat, rice, maize, jowar, 
bajra or ragi, breakfast cereals, pulses, fish, 
chicken, milk (toned), vegetables-potato, 
sweet potato, tomato, gourds, cauliflower, 
cabbage, carrots. 

Fluids: Fluid restriction is necessary only if oedema is present. Dehydration may be 
observed in some patients on diuretics. Thus, normal amount of fluids especially in the 
form of plain drinking water can be taken. 

Remarks 

Permitted unsalted, 
Avoid table and cooking salt. 

A 

Thus, remember the following points while chalking out a patient care plan for 
hypertensives. 

- Lifestyle changes: Avoiding smoking, use of tobacco, and excess alcohol intake. , 

Physical activity like walking, 4 times a week lor 40 minutes, is beneficial. 

- Medications: Diuretics, calcium channel blockers and others should be consumed 
regularly. 

- Nutritious balanced diet: The diet of a hypertensive should be nutritious.'It 
I t 

should be low in calories (if required) and fat with a normal protein content. It 
should be low in sodium but rich in potassium, calcium, magnesium and fibre. 
Currently the DASH diets are recommended, These are rich in fruits and 
vegetables, non-fat dairy products and low in total as well as saturated fats, -L 



The lifestyle modifications to manage hypertension are highlighted in Table 11.7. 

Table 11.7: Lifestyle modifications to manage hypertension 

.Nutritionnl Management of 
Coronary Heart Diseases 

Source: lAMA (2003)* 

Modification 

Weight Reduction 

Adopt Dietary Approach to Stop 
Hypertension (DASH) 

Dietary Sodium Reduction 

Physical Activity 

Alcohol Consumption 

With this, we end our discussion on hypertension. Next, wc will proceec! towards 
understanding the details of managing angina pectoris. 

8 

Recommendation 

Maintain normal Body weight (BMI : 18.5 to 
24.9) 

Consume diet rich in fruits, vegetables 
and low fat dairy products with a reduced con- 
tent of saturated and total fat 

Reduce sodium intake to no more than 6 g 
sodium chloride 

Engage in regular aerobic physical activity 
such as brisk walk (at least 30 minutes per 
day, most days) 

Limit to no more than two drinks per day 

11.3.4 Angina Pectoris 
Chest discomforl is often reported by most patients especially those which are chronic 
cases of dyslipidemia and/or hypertension. Like diarrhoea and fever, angina pectoris 
is a symptom and can appear in any cardiovascular disease condition. It is a tight 
choking feeling in the chest brought about by effort or less often by excitement. It is 
worse in cold weather or after heavy meals and is due to lack of blood to heart 
muscles. The angina could be stable or unstable. The stable angina shows no changes 
in the patterns of frequency or severity. The unslablc angina becomes increasingly 
severe and the pain develops with less and less effort. It is sometimes called the 
'brittle angina'. 

Most common causes associated with angina pecloris are enumerated herewith: 

0 The usual cause of angina is the narrowing of the major coronary artery due to 
atherosclerosis. 

0 Systemic hypertension increases myocardial demand and if the supply of blood 
to the heart muscles is less, it can cause angina. 

. . 
0 Heart disease: In late stages 6f aortic stenosis (narrowing of aorta) it can 

precipitate an anginal attack. * 

e Anaemia: The heart gets less oxygen due to'lack of haemoglobin in anaemia. 

Thyroid disease: Thyroid disease is associated with angina. 

Angina pectoris presents itself in the form of spy~ific symptoms which tend to re- 
occur after a particular level of activity or exertion.   he most typical symptorn(s) and 
complications are mentioned next. 

Symptoms 

The pain of angina is usually over the center of the chest (below the sternum) but can 
be felt from epigastrum to the jaw andarms. It is brought about by exertion sometimes 
by stress and is relieved by rest. The duration of angina is short and can be relieved in 

.. .three minutes on rest. 
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Complications 

It is a symptom giving a warning of impending myocardial infarction, sudden cardiac 
death or even ischemic necrosis of the brain leading to cerebral stroke. 

Now that we have learnt about the causes, symptoms of angina, let us get to know 
how to manage this condition. 

Treatment and dietary management 

Proper and careful treatment of the underlying cause (usually dyslipidemia, advanced 
atherosclerosis or sever chronic hypertension) is imperative to prevent the occurrence 
of any acute ischemic event namely myocardial infarctionlstroke. Dietary management 
is the key component in preventing the progression of underlying disease condition. 
The most vital objectives of dietary and life style management include: 

e To maintain ideal weight for age 

To lower blood pressure through drugs and diet control 

0 To avoid exertion and unnecessary stress 

e To follow a prudent diet /DASH diet 

The nutrient requirement here are the same as discussed earlier, however, to sum up 
it can be said that we need to restrict calories from total fats (particularly saturated 
fats) and from simple carbohydrates; avoid glandular meats @rain, liver, kidneys etc.); 
use less salt in cooking and avoid salt sprinklers. Use a 'prudent' / DASH diet as 
explained under the hypertension section. 

Let us move on to the next disorder, which is often referred to as the last stage in 
development of CAD i.e. myocardial infarction. It is an irreversible form of CAD and 
often results in decompen%ated changes in the structure and function of the heart. We 
should read and understanddhis critical disease carefully as it is often life threatening 
and most of the patients are hospitalized in the intensive cardiac care unit. 

11.3.5 Myocardial Infarction (MI) 
It is an initial acute phase of cardiovascplar disease caused by the blockage of a 
coronary artery supplying blood to the.heart Figure 11.3, shows the progression of 
this disease. Myocardial infarction generally occurs when fibrous plaques coalesce 
togefheiwith blood clots to result in complete blockage or stenosis in artery supplying 
oxygen andmtrients through blood to the heart. The heart tissue denied blood because 
of this blockage, ultimately dies as indicated in blue colour in Figure 11.4. Now what 

, '. causes it? Let us see. 

Plaque build up in the 
coronary artery blocking 

Damage and death 

Figure 11.4: Infarction in the heart tissue 
.. . -  , 

, Persistently elevated blood lipids pafticularly LDLc, serum triglycerides, chronic 
hypertensiori and alterations in the balance between prostacyclins (a prostaglandin) 



and thromboxanes are most directly associated in the development of occlusion of Nutritionnl Managcmcnt of 
Coronnry Henrt Diseases an artery. 

Myocardial infarction is a critical disease with high frequencies of morbidity and mortality. 
Both medical and dietary management play a crucial role in managing the condition, 
as wcll as, in preventing re-occurrence/death. Proper nutritional care is also imperative 
if the patient needs to be operated to improve his quality of life. Let us understand 
some important aspects of dietary care in detail. 

, Dietary Management 

Patients who suffer from an attack of inyocardial infarction are hospitalized and are 
usually kept under strict medical supervision. During tlie inilial 24 to 48 hours most 
patients are on intravenous support and if needed on an artificial veritilator to meet 
their oxygen requirements. Initially oral rood intake is restrictcd and not recommended 
as the ailing heart cannot support the oxygen and absorption of food. Oral food intake 
is resumed based on several cardiac function tests which liely in assessing the residual 
functional capacity of the heart after injury. Alow fat soft diet is generally recommended 
and during the initial stages foods may be introduced in very small quantities every 
hour or after every two hours. Observatioil of lhe patient during consumption of rood 
and at least till % to 1 hour after eating is essential to rule out the elicitation of angina 
pectoris or another attack of myocardial infarction. 

Let us now understand the nutriel11 requirements and overall dietary mariagernent of 
MI patients. We will first identify the objectives of the nutrition care process. You 
may want to read the pathophysiology discussed in section 11.3. 

Objectives 

I The objectives of dietary management of myocardial infarction patients are as 
follows: 

- to provide rest to the injured heart 

- to maintain an optimum nutritioi~al status 

- to achieve and maintain a desirable body weight 

- to prevent the development of another attack of MI 

Let us then learn as to how can we fulfill tlie above mentioned objectives through 
suitable modifications in lhe nutrient intake. We will start with lhe calorie requirements 
of the patient. 

Energy: As mentioned above, patient who have recently suffered from an attack of 
myocardial infarction are hospitalized in the intcnsive cardiac care unit wherein their 
movement is strictly restricted aiid they generally are advised not to socialize a lot. 
Thus, the energy expenditure on physical activity is very low or negligible. Thc diet 
should therefore provide enough calories to meet the basal requirements, hence a 
low-calorie diet is recommended. Other benefits of providing a low calorie diet incIude: 
reductioii in the adipose tissue mass particularly among obese patients and hence 
reduced oxygen requirements of the body (tissues); reduction in tlic requirement of 
oxygen associated with ingestion, digestion and assimilation of food. The energy 
intake may initially begin with 800 Kcal wliich can be slowly progressed to a 1200 
Kcal diet till the patient is discharged. Thereafter, the patient's energy intake should 
be governed on the maintenance of body weight wliich is preferably 1 to 2 kg below 
IBW. 

We will now brief ourselves on the contribution of macronutrients towards the total 
energy intake. 
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Protein, carbohydrates artd Fat: The protein intake generally remains the same as 
per the RDI i.e. 1.0 gm protein per kg body weight per day. Adequate amount of 
proteins are necessary to promote regeneration of the n'ecrotic tissues in the 
myocardium, As we had mentioned earlier emphasis should be laid on plant proteins 
and low fat animal products (skimmed milk, low-fat paneer, chicken, fish and other 
marine foods). 

Majority of MI patients are also hyperlipidemic and have elevated serum triglyceride 
levels. In such cases, the calorie contribution from fat should not be above 20% and 
the dietary cholesterol intake should remain below 200 mg per day. Details on the 
type of fat and food sources have been mentioned in sectioil 11.3 earlier in the dietary 
management of hyperlipidemia. You may recapitulate from details mentioned in 
Table 11.7 on how to reduce fat and cholesterol intake. 

Table 11.8: How to reduced fat and cholesterol intake 

Carbohydrates should provide 60% of the total energy. However, emphasis should be 
laid on the inclusion of easy-to-digest simple carbohydrates, which are low in fibre. 
Low fibre cereals, roots and tubers should be served in a soft well cooked/ blended 
form (purees etc.). 

Vitamins nndMinerals: The requirement of vitamins and minerals is largely governed 
by the existing nutritional status and the clinical parameters of the patient. Mild to 

* 

moderate sodium restriction is generally recommended if the patient is hypertensive 
or is at risk of developing oedema due to congestive cardiac hilure. Inclusion of low 
fibre, low sodium fruits and vegetables can help in providing good ainounls of iron and 
B-group vitamins particularly folk acid and vitamin B,,. 

Use 

Skimmed milk 

Fish and marine 
food 

Milk 

Meat 

So far, we have discussed the nutrient requirements during myocardial inlarction. 
Mentioned below are a few useful tips that would be helpful in chalking out Ihe nutrition 
care process of the patient. 

Nutrition Support and other Considerations 

Avoid 

Whole milk, cheese, ice cream 

Organ meats, sausages, cold cuts 

You must have understood by now that the nutrient requirements of a MI patient vary 
from time of getting hospitalized in an emergency to the time of getting discharged. 
Patients when admitted to the intensive cardiac miit are critically ill and could be on 
life-support system. 

Restrict 

3% fat milk, processed curds 

Fish canned in oil, shrimps, 
mutton with fat 

They are initially kept on intravenous fluids to maintain a desirable blood volume and 
also to supply some amount of calories. As the condition improves; the patients may 
either be put on enteral tube feeding (intubated with ventilator lo supply oxygen) or 
introduced small sips of full-fluids after every 1 to 2 hours. The diei is gradually I 

progressed to a semi-soft and then a soft one. The patients are closely observed I 

when on a soft to normal diet, a few days before discllarge. Thus, great care must bc , 
taken regarding the consistency and quantity of food being served to the patient, 

I 

The patient should be advised to cat slowly and adhere to a small frequent meal 
I 

pattern even after discharge. Rest after meals should be advocated and the patient 
should avoid all forms of activity after meals. If the palient is overweight/ obese and 
needs to be operated, a low calorie diet to aid in weigh1 reduction is a must. As a I 

dietician you must be vigilant if the patient is also a diabetic as his insulin requirements , 
may fluctuate drastically during the post MI period. Proper dietary counseling must 
be provided, particularly if congestive cardiac failure is present. In our next section, 
we shall leam about the causes, symptoms, treatment and nlanagemciit of congestive 

I 
I 

/ 
I 

I 



cardiac failure-a decompensated heart disease that frequently develops among patients 
of MI after several years of rehabilitation. 

In this section we read about the management of hypertension, angina pectoris and 
myocardial infarction. It must be clear to you that some aspects of dietary management 
may differ in the disease condition and the diet must thus be individualized. Let us 
now attempt the check your progress exercise 3 before we procced further. 

Nutritional Management of 
Coronary Heart Diseases 

Check Your Progress Exercise 3 

1. What are the two types of hypertension? Enlist ally two con~plications. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

2. Enumerate the factors which contribute towarcls dyslipidemia? 

...................................................................................................................... 

...................................................................................................................... 

3. What do you understand by the term 'Atherosclerosis'? Enumerate its risk 
factors. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
4. What specific dietary measures would you redommend to a patient suffering 

from atherosclerotic plaque? 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
5. What is Myocardial Infarction? Discuss about the carbohydrate intake during 

MI. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

S o  far we have learnt about hyperlipidenlia, atherosclerosis, angina pectoris, 
hypertension and myocardial infarction. Most of these diseases except myocardial 
infarction are chronic in nature and usually reversible. Myocardial infarction is of 
course an acute form of CHD and causes irreversible damage. In this section we will 
proceed to learn about yet another decompensated heart discase viz., congestive 
cardiac failure. 

11.3.6 Congestive Cardiac Failure (CCF) 
It is an end stage heart disease and a significant contributor to morbidity aqd mortality 
particularly in the elderly population. Congestive cardiac failure is a form of chronic 
decompensated disease as the condition may develop over a period of time. It rksults 
from an injury to the heart muscle due to atherosclerosis, hypertension or rheumatic 
fever resulting in progressive weakening of the heart muscle. This leads to inadequate 
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blood circulation and hence insufficient supply of nutrients and oxygen to the tissues. 
This leads to malnutrition and underweight. If oedema is present, it masks the state of 
malnutrition. Mostly haemodynamic derangements are present. Congestive cardiac 
failure causes left ventricular systolic dysfunction over a period of time. The heart 
muscle -myocardium gets weakened progressively and is not able to maintain normal 
cardiac blood output or blood circulation. Firstly, it can cause pulmonary oedema 
causing breathing problems of pumping out blood fast enough resulting in blood 
accumulation on the right side of the heart, affecting normal circulation. This affects 
the normal flow of fluid between tissue space and blood vessel which thus starts 
accumulating in the tissue causing oedema. The two hormones in the body that control 
water balance also fail. (Antidiuretic hormone and the aldosterone). The aldosterone 
conserves sodium and water and worsens the oedema. Reduced blood circulation 
effects the metabolism of tissues resulting in increased cells breakdown and potassium 
is released. Increased potassium in the cell increases the osmotic pressure and sodium 
tries to replace potassium causing more water retention. 

Congestive heart failure develops over a period of time when the l~ecrotic tissues are 
not replaced by functional connective cells thereby affecting the contraction and 
relaxation capacity of the heart. Weakness of the heart muscles can be due to varied 
reasons some of which are discussed below. 

Etiology 

The causes of this disorder can be numerous. The risk factors which are known are: 

e Chronic hypertension 

r Left ventricular hypertrophy 

e Coronary heart disease (recurrent episodes of IHD particularly myocardial 
infarction) 

e Diabetes 

e Advancing age 

e Viral damage 

e Alcohol abuse 

Injury 

The characteristic signs and symptoms which develop due to the inadequate pl~n~ping 
capacity of the failing heart are being discussed next. 

Congestive cardiac failure is a progressive form of cardiomyopathy. The most classical 
symptom is fluid imbalance due to inadequate cardiac output which results in cardiac/ 
pulmonary oedema which may latter involve other organs in the abdomen. 

Since the haemodynamic changes may or may not develop at the same time, the 
clinical symptoms can vary a great deal from patient to patient. The most common 
symptoms seen are: 

r Fatigue, faintness and weakness 

e Swelling of feet and ankles 

e Shortness of breath even after lying down, loss of appetite, indigestion, nausea 
and vomiting 

e Congestion 

e Inadequate cardiac output 

e Altered fluid balance (oedema) 



o Cardiac cachexia (severe malnutrition) 

e Decreased urine production 

One manifestation of congestive cardiac failure is decreased exercise tolerance, 
depending on the level of compensation. This leads to symptoms of shortness of 
breath, upon exertion orthopnea (inability to breathe easily), and oedema. However, 
these symptoms occur primarily in the late stages of cardiomyopathy. Notably, atrial 
fibrillation and ventricular dysrhythmias may be early signs of myocardial disease. 
Apart from these, other noticeable symptoms are: 

The above mentioned cotnplications ultimately result in total failure of the heart 
(circulatory collapse), and circulatory problems causing organ damage (heart, lungs, 
kidney). 

o Weight gain (due to oedema) 

e Swelling of the abdomen 

o Difficulty in sleeping 

e Irregular or rapid pulse rate 

@ Cough 

Impaired cardiac function could also lead to cardiomegaly (enlargement of heart), 
tachycardia (rapid pulse rate), heart rhythm problems, growth retardation in children. 
Poor peripheral perfusion results in cold extremities, weak pulse, low blood pressure. 
If pulmonary oedema is present, it can cause wheezing and problems in breathing. 

0 Swelling of feet and ankles 
*: 

0 Pronounced neck veins 

e Sellsation of feeling the heart beat 
(palpitations) 

e Decreased alertness or concentration 

e Decreased urine produclion 

Next, let us learn about the treatment of this condition. 

Treatment 

A judicious and careful co-ordination between oxygen support, drug therapy and nutrient 
intake can help in alleviating majority of the symptoms associated with congcslive 
cardiac failure thereby reducing the frequency of rnorbiditics and mortalities associated 
with this disease. ACE inhibitors, diuretics, beta blockers and digitalis drugs are generally 
used in conjunction with dietary management and oxygen support (severe category 
hospitalized patients). Surgical management involves heart transplantation, 
cardiomyoplasty, mechanical support and dialysis. Most of these are conducted as 
life-saving strategies. Whatever may be the choice of treatment, it generally revolves 
around the following objectives. 

0 To provide relief from the symptoms 

o To improve the quality of life 

o Prolong life by reducing, stopping or reversing left ventricular dysfunction 

0 To maintain adequate nutritional status. 

In our subsequent discussion, we shall elaborate upon the nutrient requirements of the 
patients. We will also highlight some important aspects of dietary inanagement and 
nutrition support that can help in the treatment1 delaying the progression of congestive 
cardiac failure. 

Nutritional 
Coronary 

I 
Management of 
Heart Diseases 
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Dietary Managemerrt 

Nutritional care is a little difficult in congestive cardiac failure. This is because oedema 
complicates the nutritional assessment of the subject. Because of cardiac cachexia 
the subject can loose about 10-15% of the usual weight and there is depletion of lean 
body mass. Poor reserves of essential vitamins, calcium and iron have also been 
observed. Thus, in view of the symptoms and treatment objectives, let us first identify 
the goals of dietary management. 

Dietary Management 

The objectives of dietary management include: 

- to minimize stress workload on the heart 

- to correct and maintain fluid and electrolyte imbalance 

- to maintain a desirable body weight, and 

- to maintain an optimum nutritional status. 

Keeping the above objectives in mind let us proceed over to the nutrient requirements 
of the patient. We shall begin with the energy needs and then proceed lo the macro/ 
micronutrient intake which would be most feasible for the patient. Let us move on to 
the calorie requirement. 

Energy: Composition of the calorie requirements on the basis of body weight is 
usually not feasible due to the presence of oedema. Thus energy requirements are 
generally based on the residual cardiac function and the usual body weight of the 
patient. The need for oxygen support is also an important factor for determining the 
energy intake needs to be sufficient to meet ilutritional needs and prevent deterioration 
in nutritional status and at the same time care should be taken to avoid a posilive 
energy balance unless so desired. This is so because excessive body mass increases 
the cardiac workload and weight gain from increased fat stores should be avoided. 
Gain in adiposity should be distinguished from short term fluctuations in body weight 
caused by changes in fluid balance. Patients on artificial oxygen support systerns 
and/or those who are obese are recommended 1200 Kcal diet. An~bulatory and /or 
normal weight patients are usually able to tolerate around 10-25 Kcal/kg IRW or 
usual body weight per day. Not much efforts are made to increase weight among 
severely undernourished patients as increased food intake would impose enhailced 
burden on the heart. 

Let us now proceed to the contribution of various other nutrients to meet the above 
discussed objectives. We will begin with protein. 

Protein: The protein requirements remain the &me as healthy adult men and women, 
About 0.8 - lg of protein per kg usual or ideal body weight should be incorporated in 
the diet orally or by special methods of feeding. Since congestive cardiac failure is a 
form of cardiomyopathy and there is weakness of cardiac muscles, it is essential to 
supply good amounts of dietary proteins particularly high biological value proteins to 
facililate tissue synthesis. Emphasis needs to be laid a n  plant proteins, which are at 
the same time low in sodium, rather than animal proteins. 

! 
Carbohyd~ate: While the quantity of carbohydrate remains almost the same as per 
the RDI i.e, 60% of the total energy, the quality of carbohydrate needs to be modified. 

, 

Since the requirement of oxygen for the digestion and metabolism of complex 1 
1 carbohydrates is much higher as compared to that of simple carbohydrates, it is , 

recommended that the diet should be very low in fiber and should provide good amount 
of simple carbohydrates (semolina, refined four, rice, dehusked pulses, papaya, mango, 

I 

briiljal, pumpkin, gourd etc.). Whole cereals and pulses, legumes, lotus- stem, cabbage, 
' ; 

s o y d o u r  should be avoided. 
i 



Fat: The quantity and  quality of fat would be governed by the severity of hyper- 
lipidemia and adiposity. Emphasis, as always should be laid on oils rich in MUFA's 
and PUFA's . Fats rich in SFA's should be avoided. You may refer to sub-section 
11.3.1 for details. 111 any case fats should not provide more than 20% of the total 
energy and the diet should be low in cholesterol (< 200 mg/day) depending upon the 
lipid profile of the patient. 

Minerals: Since sodium and potassium are the major electrolytes associated with 
oedema, it is important that sodium intake should be 135-145 meq/L and potassium 
intake should be 3.5-5.0 meq/L. Mild to moderate sodium restriction (2.0 - 3.0 g Na 
per day) is often beneficial for most patients. Restriction of table salt and cooking 
salt is recommended for all patients. High sodium fruits and vegetables such as 
fenugreek leaves, lettuce, spinach, beetroot, tomato, grapes, lichi, musk melon, as 
well as, processed foods and preserves should be avoided. The extent of sodium 
restriction should be recommended by the dietician depending upon the severity of 
retention of sodium and water. 

Etamirzs: The requirements of all vitamins remains the same as per the RDI. If the 
patient is also suffering from hyperlipidemia/ atherosclerosis, liberal intake of vitamin A, 
vitamin C and folic acid inay be helpful. 

Fluids: Fluid intake should be monitored in accordance with urine output and severity 
of oedema. Fluid restrictioll is more important if the patient is not receiving diuretics. 
Patients on diuretics may consume ilor~tlal amounts of fluids i.e. around 1.5 litres per 
day. Tile fluid allowance for palieilts not being prescribed diuretics can be estimated 
by any of the two methods given herewith: 

I. Using the formula: 

Fluid = urine output + 500rnl + losses of fluids due 
allowance (Previous 24 hrs.) (basal losses) to diarrhoea 

vomiting (if any) 

11. Weighing the patient everyday to find out gain in weight due to fluid retention and 
hence restricting the rerluisite amount (if required). 

Some other considerations are highlighted next. 

Other coizsideratio~zs 
- Subjects wit11 congestive cardiac failure often tolerate small frequent meals better 

than larger infrequent ineals as these are tiring to consume, can contribute to 
abdominal distention and markedly increase oxygen consumption. 

- Alternative seasonings and flavouring agents such as mild herbs and condiments 
may be used spairingly if sodium restriction is moderate to severe in order to 
ensure adequate food intake. 

- The menu should be planned by keeping in mind the fluid allowance for the day. 

- The patient sllould be advised to chew the food slowly. Sweating and chest 
discomfort are indicators of oxygen deficiency. Food ingestion should be stopped 
in such situations. 

- Meals should be  soh and well cooked. ~aw' food  should be completely avoided. 
A liquid diet may be gradually progressed to a semi-soft, soft and a normal diet. 

- If the patient is on ventilator, oral intake may not be feasible. In such situations; 
enteral parenteral tube feeding should be started. 

The dietary management details discussed in the text above are usually recommended 
for congestive heart failure patients not suffering from liver or renal failure. Dialysis J - .  - 

Nutritional Managemeht of 
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is the treatment of choice in case of renal failure. In such situations restrictions on 
sodium and fluid may be less rigid. 

Next, we shall proceed to yet another form of corollary heart disease i.e. rheunlatic 
heart disease which generally affects children. 

11.3.7 Rheumatic Heart Disease (RHD) 
. Rheumatic Heart Disease (RHD) is a very common cause of cardiovascular disorder 

in children and adolescents in India. This disease involves damage to the entire heart 
and its membranes. It is a complication of rheumatic fever (resulting from an untreated 
Streptococcus throat injection)' and usually occurs after attacks of rheumatic fever. 
Rheumatic fever can damage the heart valves. If the heart valves are damaged, they 
will fail to open and close properly, When this damage is permanent, the conditio~l is 
called Rlzeumatic Heart Disease. 

What are the symptoms and complications linked with rheumatic heart disease ? Let 
us find out. 

Symptoms generally appear after 1 to 6 weeks of the fever and sometimes the infection 
may have been too mild to have been recognized. The symptoins are fever, fatigue, 
shortness of breath, fainting, palpitation and chest pain. Swollen, tender, red, paiilful 
nodules or small protuberances 111ay appear. There could be red, raised, lattice-like 
sash and micontrolled movements of arms, legs and facial niuscles. 

Inflammatibn of Iiniiig of heart (pericarditis), anaemia, heart ,enlargement, valvc 
deformities (mitral and tricuspid valves), embolism, arrythmia, abdominal pain, fever, 
arthritis etc. 

Having learnt about the symptoms, complications.. Let us also review the dievary 
considerations. 

The diet shot~ld be nutritious and without restrictions except in Ilie patient with co~lgestivc 
lieart failure, whose fluid and ,sodium intake should be restricted. Potassiuin 
supplementation inay be necessary because of the mineralocorticoid effect of 
corticosteroid and the diuretics (if used). 

. Finally let us dwell a bit further on the preventive strategies for coronary heart diseases. 

PREVENTION OF CORONARY HEART 
DISEASES 

In view of the steep rise in the incidence of chronic degenerative coronary heart 
diseases, several programmes have been formulated to reduce their incidence. 'Thc 
most important organizationsiprogrammes which have contributed significantly i~~cliide 
World Health Organization and National Cholesterol Education Programme. Some 
key aspects which have been propounded in all scientific auras pertaining to prevention 
of CHD and must comprise the counseling sessions are being elucidated in arir 
subsequent discussions. 

Nulrition guidelines for prevention of heart disease as suggested by WE10 are highlightcci 
in Table 11.9. 

Details regarding nutrielit intake and food choice checklists that can be uscrl as 
effective tools for modifying the dietary intake of the masses at large are given it1 

Table 11.10. 
. - 



Table 11.9 : D i ~ t a r y  recommendations ior the prevention of 
coronary heart disease (WHO) year 

Calories : Sufficient to maintain ideal body weight for 
height 

Total fat : 15-30% of calories 

1 Cholesterol : <: 300 mglday I 
S FA 

PUFA 

: < 10% of total calories 

: < 8% of total calories 

1' PIS ratio : 0.8-1.0 1 
1,inoleic Acid (LAIn6) : 3-7% of total calories 

Alpha linolenic acid (ALNAIn3) : < 1 % of total calories 

LAIALN A ratio : 5-10 

Proteins : 10-1 5% of total calories 

Carbohydrates : 55-65%, an with etnphasis on co~nplex 
carbohydrates 

1 Sugars : <_ 10% of total calories I 
I Salt : 5-7 glday 

, I ' 1 Dietary fibre : 40 g/day I 
1 1 

. Ti~blc 11.10 : Dietary recommendations (W.H.O.) - upper and lower 
limit for various foods and nutrients 

1 Total fat % energy (Kcal) 

1 SFA (Saturated Fatty Acid) 

PUFA (Po lyunsati~rated Fatty Acid) 

I MUFA (Mono Unsaturated Fatty Acid) 

I Total proteins % energy 

'Total CHO (Carbohydrates) % energy 

Complex CHO % energy 

Total dietary fibre (g / day) 

NSP @Jon Starch Polysaccharides) g / day 

Free Sugar (g / day) 

Salt (g / day) 

Fruits and vegetables 

Pulses, nuts and seeds 

ALNA- 0.5% 
The difference 

30 glday d 

Nutritional lllanagement of 
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Since, excessive consumption of alcohol is a risk factor for cardiac heart diseases, 
consumption of alcohol should be strictly monitored. The caloric value of some soft 
and ]lard drinks is given in Table 11.11, which can serve as a handy guide for cardiac 
patients. 

Table 11.11: Caloric value of hard and soft drinks 

- 

The information/guidelines presented in the section above, we hope would go a long 
way in helping you plan, counsel patients suffering from coronary heart diseases. 

In this section we learnt about the etiology, symptonls and managernenl of a 
decompensated heart disease which is frequently found among the elderly. We also 
briefed ourselves on rheumatic heart disease which generally affects our pediatric 
population. Attempting the check your progress exercise will help you in recapitulating 
and giving a better understanding of these disease conditions. 

Check Your Progress Exercise 4 1 

1 

Calories 

122 

9 8 

8 4 

9 8 

9 1 

78 

8 2 

75 

4 3 

51 

8 4 

8 4 

- 

1. Describe CCF and enumerate any four causative factors, 

Alcohol(g) 

10 

14 

12 

14 

13 

10 

10 

9 

5 

5 

- 
- 

0 

Carbohydrate@ 

13 

- 
- 
- 

2 

3 

3 

2 

4 

2 1 

2 

0 

3. What is rheumatic heart disease? Enlist any two objectives of dietary 
management during RHD. I 

Quantity (mi) 

250 (1 glass) 

30 (1 peg) 

30 (1 peg) 

30 (1 peg) 

30 (1 peg) 

30 (peg) 

100 

100 

100 

3 0 

3 0 

300 (1 bottle) 

300 (1 bottle) 

1. 

2 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

...............L.............................................................................................. ........ 
....................................................................................................................... 
....................................................................................................................... 

2. Elaborate upon the electrolyte requirements during CCE 

Beer 

Brandy 

Gin 

Rum 

Whisky 

Champagne(dry) 

Red wine 

White wine 

Sherry 

Port 

Cola 

Aerated drinks 
(Oraxige/Yellow) 

Plain soda 

I 
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11.5 LET US SUM UP Coronary Henrt Diseases 

In this unit, we learnt about their eliological factors, metabolic alterations, clinical 
manifestations and dietary management of the disease of heart. Cardiovascular 
diseases, hypertension, dyslipidemia, atherosclerosis, myocardial infarction, congestive 
cardiac failure and RHD are a group of cardiac diseases about which we had 
discussed briefly in this unit. 

Finally, we focussed on the various dietary recommendations proposed by WHO for 
the prevention of heart diseases, as well as, dietary guidelines of the American Heart 
Association (AHP). 

GLOSSARY 
Aneurism : a localized, pathological, blood-filled dilation of a 

blood vessel caused by a disease or weakening of the 
vessel's wall 

Angina pectoris : a recurring pain or discomfort in the chest that happens 
when some part of the hear1 does not receive enough 
blood. 

: a group of vitamins iilciuding vitamin C, E, selenium 
and carotenoids. 

Arteriosclerosis : sclerosis or thickening of the walls of the smaller arteries 

Atherosclerosis : a hardening of the walls of the arteries caused by fatty 
deposits that build on the inner walls of the arteries 
which interfere with blood flow. 

Cardi tis : inflammation of the beart tissues. 

Coronary Heart Disease : disease iilvolving the network of blood vessles that 
surround the heart and serves the myocardium. 

Diuretics : a substance or drug that rends to increase the urine 
discharge. 

Embolt/Embolus : abnormal particle (such as a blood clot or air bubble) 
circulating in the bloodstream. 

End Stage Renal Disease : severe kidney dysfunction reached when kidney 
function is reduced to 10% or less of normal ful~ction. 

Epitopes : the part of a foreign organism (or its proteins) that is 
being recognized by the immune system and targeted 
by antibodies, cytotoxic T cells or both. 

Essential Hypertension : hypertension of uiiknown etiology. 

Glycemic Index : a ranking of carbohydrate-containing foods, based on 
the food's effect on blood glucose compared with a 
standard reference food. It measures how much blood 
sugar increases over a period of 2 or 3 hours after a 
meal. 

Homocysteine : an amino acid that occurs naturally in the body with 
high levels as risk factor for coronary artery disease. 

InfarctionIInfarct : an area of coagulation necrosis in a tissue due to local 
ischemia resulting from obstruction of circulation to the 
area. 

Ischemia : deficiency of blood in a tissue, due to functional 
obstruction or actual obstruction of a blood vessel. 



Ciinicol Therapeutic Linoleic Acid : an omega-6 fatty acid that serves as the parent 
Nutrition compound in the sy~lthesis of other 61-6 fatty acids such 

as arachidbnid acid. 

Linolenic Acid : a liquid polyunsaturated fatty acid that occurs in some 
plant oils. 

Nephrosis : a syndrome characterized by oedema and large 
amounts of protein in the urine and usually increased 

, 

blood cliolesterol. 

Non-starch : the main components of dietary fibre and includes 
Polysaccharides celluclose, hemicellulose, pectins and gums. 

Pancarditis : an inflammation of tlie cntire heart (the epicardium, 
the myocardii~m and the endocardium). 

Pericarditis : an inflammation of the membrane that surrounds the 
heart. 

Pharyngi tis : inflammation of the pharynx -the portion of the throat 
that lies just beyond the back of the roof of the mouth. 

Prostacyclins : A prostaglancliil produced in the walls ofblood vessels 
that acts as a vasodilator and inhibits platelet 
aggregation. 

Secondary Hypertension : hypertension secondary to some other disease state. 

Xanthacalasma : xanthoma of the eyelids. 

: yellowish coloured lesions on the skin containing 
cholesterol and fats, often associated with inherited 
disorders of lipid metabolism. 

ANSWERS TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 

1. CHD refers to disorders of lhe circulation, heart nluscles or the blood vessels 
(valves/arteries, veins, capillaries). The tnost commonly occurring forms of CHD 
include dyslipidemias, atherosclerosis, hypertension, angina pectoris, MI, 
congestive heart failure. 

2. Several risk factors have been identified with CHD; the major modifiable risk 
factors being: dietary habits, obesity, hypertension, diabetes, smoking, tobacco 
and alcohol abuse, as well as, lack of physical exercise. 

3. Major stages in the development of CAD include: Proliferation of t11e smooth 
muscle cells, Fatty streaks, Gelalinous lesions, Fibrous plaques, Thrombosis, and 
Occlusion of an artery. 

4. Syndrome Xis a defined as a collection of clinical manifestations such as abdominal 
obesity, diabetes, dyslipidemia, hypertension and clevated triglycerides, decreased ' 

HDL all of which are risk factors for CVD. \ 
Check Your Progress Exercise 2 

1. The various types of lipids in the blood are: chylomicrons, VLDL, LDL, IDL, : 
HDL Cholesterol and Triglycerides. Apoproteins maintain the solution of , 
lipoprotein lipids in plasma. Measurement of their level aids i11 diagnosing lipid 
disorders and preventing the risk of CVD. 

-- 



2. a) Transfatty acids arise during hydrogenation of vegetable oils. They are ~ u t r i t i o n a ~  Management of 
known to raise LDL levels in the blood. Coronary Heart Diseases 

b) n, fatty acids (alpha-linolenic acid) and n, fatty acids (linoleic acid) are 
polyunsaiuated fatty acids whose ideal ratio should be 5-10. 

n, rich food sources - Canola oil, Fish oil 

n, rich food sources - Safflower, Sun flower oil 

3. Water soluble fibres such as gums, pectins etc. are beneficial in the treatment 
management and prevention of CHD as they enhance satiety, help in weight 
reduction, red~lce  LDLc, VLDLc, triglycerides and post prandial plasma glucose 
levels. It also increases tissue iilsulin sensitivity. 

4. Dietary guidelines regarding carbohydrate intake during atherosclerosis include: 
5545% of calories from CHO with emphasis on polysaccharides, Sugar less 
than 10% of total calories, Dietary fibre should be >40 gtday. 

Check Your Progress Exercise 3 

1. Hypertension has been classified into 2 types: I-Iypertension arising due to 
unkilowi~ causes in called primary hypertension. Hypertension caused by otller 
problems like diabetes, changes in the functioning of thyroid is called secoildary 
hypertension. Common complicntions involve the heart and renal system. 

2. The causes for dyslipidemia are: genetic, environmental or secondary to disease 
condilions or drugs. 

3. Atheroscherosis is a slow, progressive and degenerative disease of the arteries, 
characterized b y  patchy thickening of the intiina of arleries with fat and layers 
of collagen like fibres. Risk factors include hyperlipidemia, obesity, hypertension, 
dietary errors and sedentary lifestyle. 

4. Specific dietary measures to be taken during atherosclerosis include: Moderate 
calorie restriction to achieve and maintain an ideal body weight, reduction in total 
fat, proteins 15%-20% of the total calories (high biological value and preferably 
from plants) and increased intakc of fruits and vegetables (preferably with their 
edible peels) along with reductioil in salt intake. 

5 .  Myocardial infarctioil (Ml) or heart attack is an acute form of CVD caused due 
to blockage of a coronary artery supplyiilg blood to the heart, resulting in cardiac 
tissue death. M I  patients should preferably be given simple carbohydrates and 
the intake of indigestible carbohydrates i.e dietary fibre shoulG be minimized. 
Thus, refined cereals such as rnaida, rice, sago, arrowroot should be preferred 
over whole cereals. 

Check Your Progress Exercise 4 

1. The main feature of CCF is left ventricular systolic dysfunction over a slow 
period of time. The causes being hypertension, left ventricular hypertrophy, 
diabetes, CHD. 

2. In view of oedema due to impaired circulation it may be imperative to restrict the 
sodium intake. Mild to moderate sodium restriction (2-3 g/day) is usually 
recommended. 

3. Rheumatic Hear t  disease stems from an untreated streptococcus throat 
infection in  childhood, resulting in Rheumatic fever and gradually progressing 
to cardiac value damage, which is permanent. 



UNIT 12 NUTRITIONAL GEMENT 
OF METABOLIC DISEASES -I : 

ETES MELLITUS 

Structure 

12.1 Introduction 

12.2 Diabetes Mellitus 

12.2.1 Prevalence of Diabetes Mellitus 

12.2.2 Classification and Etiology of Diabetes 

12.2.3 Factors Affecting Normal Blood Sugar Levels 

12.2.4 Metabolic Aberrations and Symptoms 

12.2.5 Diagnosis 

12.2.6 Complications of Diabetes 

Management of Diabetes 
12.3.1 Management of Diet 

12.3.2 Food Exchange System 

12.3.3 Glycernic Index (GI) 

12.3.4 Sweeteners: Nutritive and Non-Nutritive Sweeteners 

12.3.5 Dietetic Foods 

12.3.6 Alcohol 

12.3.7 Beneficial Effect of Some Foods: Supportive Therapy 

12.4 Exercise and Drugs 
12.4.1 Exercise 

12.4.2 Drugs and Insulin 

12.5 Education 

12.6 Prevention 

12.6 Let Us Sum Up 

12.7 Glossary 

12.8 Answers to Check Your Progress Exercises 

12.1 INTRODUCTION 
You have already learnt about nutrition care for weight management (Unit 8) and 
nutritional management of cardiovascular diseases (Unit 9). In the Unit 12, we will 
learn about the nutritional management of diabetes mellitus which is an important 
metabolic disorder of public health significance. 

Metabolism is a term that we must understand. It means the sum of physical and 
chemical changes taking place in living cells. It includes all reactions by which the 
body obtains energy from food and spends it. So wheii we say metabolic diseases, 
these diseases refer to those disorders in which the various reactiorzs in the cells 
are affected (production of energy or utilizalion of energy) due to abnormal 
production of one or more Itonnones, or a deficiency of an enzyme. 

The metabolic diseases that we will deal with are diabetes mellitus, gout and I 

disorders due to inborn errors of metabolism such as phenylketonuria, tyrosinemia, I 

maple syrup urine disease, homocystinuria and galactosemia.This unit will focus on 
diabetes mellitus while gout and disorders due to inborn errors of inctabolism are 
covered in the next unit i.e. Unit 13. 

I 

1 
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in an inadequate utilization of the blood sugar. Hence, lhere is a rise in blood sugar 
levels. If the blood sugar rises above the level of 180 mg/100 ml in the blood, then the 
sugar is excreted in the urine also. Diabetes cannot be cured but changes in life style, 
and diet and drugs can make an individual lead a normal life. 

REMEMBER IN DIABETES THE BLOOD AND URINE SUGAR 
LEVELS ARE HIGH DUE TO INADEQUATE PRODUCTION OR 
LACK OF EFFECTIVE INSULIN. DIABETICS CAN LEAD A 
NORMAL LIFE IF LIFESTYLE, DIETARY CHANGES ARE MADE. .. 

12.2.2 Classification and Etiology of Diabetes 
Several forms of diabetes have been identified as a result of research and survey 
conducted world-widc. These forms of diabetes include: 

Type 1 - Insulin Dependent Diabetes Mellitus (IDDM) 

e Qpe 2 - Non Insulin Dependent Diabetes Mellitus (NIDDM) 

e Type 3 - Malnutrition Related Diabetes Mellitus (MRDM) 

e Impaired Glucose Tolerance (IGT) 

e Gestatiol~al Diabetes 

Let us learn briefly about each one of these types. 

Type 1 - Irzsulin Dependent Diabetes Mellitus (IDDM) 

Mostly children and adolescents suffer from this type of diabetes however, it may 
appear in adults and elderly too. In this, there is little or no production of insulin by P- 
cells of the pancreas. Hence the young individuals require daily insulin injections. If 
daily injection is not taken, there could be life tllreatening metabolic complications and 
the symptoms could be very severe. Since various types of insulins are available 
(short term and long term), the carbohydrate content of the diet has to be adjusted 
accordingly. More pebple are underweight in this type of diabeles. 

Type 2 - Non Insulin Dependent Diabetes Mellitus (NIDDM) 

Overweight and obese adults are generally afflicted by this type of diabetes. The 
il~sulin produced by the pancreas is normal or even high. The symptoms of the disease 
are gradual. The problem is caused by insulin resistance. Obesity is the main cause of 
insulin resistance weight reduction, diet and exercise can be helpful to decrease the 
insulin resistance. Anti-diabetic drugs can also be useful. 

, e  Type 3 - Malnutrition Related Diabetes Mellitus (MRDM) 

This type of diabetes has been categorized as a separate entity. 'if is'Men seen 
commonly in developing countries, 1ndia being one of them. It occurs in the young 
mostly between the ages of 15-30 years. People look thin, lean and malnourished. 
The reason for this type of diabetes is that the pancreas does not produce enough 
insulin (necrotic tissues on the pancreas )and hence these individuals require insulin. 
Very often hormonal disorders may occur. It has also been seen that when insulin is 
discontinued, the con~plications are lesser than type 1 diabetes. 

0 Impaired Glucose Tole~.ance (IGT) 

Glucose tolerance is assessed by taking the fasting blood sugar value. An oral glucose 
load of 75 grams glucose is administered and blood sugar value checked again after 
11/2 - 2 hrs. The value of sugar obtained is checked against the normal or fasting 
value. If values are above normal, then we describe the condition as inzpairedghcose 
tolerarzce. In this type, the individuals are free from the symploms of diabetes but 
they could develop diabetes at a later stage if they are unable to control the diet and 
avoid obesity. Regular exercise also helps in maintaining the blood sugar levels. 

I 



e Gestatiotlal Diabetes 

When a pregnant woman develops diabetes, it is known as geslational diabetes. It 
occurs in only 1% of the pregnant women. Pregnant woinen who have a risk of 
diabetes because of family history or bad obstetrics history should be screened for 
diabetes. Pregnant mothers develop diabetes related complications and after delivery 
can also continue with the diabetic conditions. 

Nutritional Mnnagement of 
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Besides the types of diabetes discussed above, another form of diabetes ilamely 
maturity onset diabetes of the young (MODY) is being identified. Maturity orzset 
diabetes of the youizg (MODY) refers to ally of several rare hereditary forms of 
diabetes ~nellit~is due to dominantly inherited defects of insulin secretion. As  of 
now, six types have been enumerated, but more are likely to be  added. MODY 2 and 
MODY 3 are the h o s t  common forms. The severity of the different types varies 
considerably, but most commonIy MODY acts like a very mild version of type 1 
diabetes, with continued partial insulil~ production and normal irzsulill setlsitivity. 
Age of onset for MODY is usually 25 years or it may develop earlier. 

Having reviewed the diabetes types, next we shall move on to the etiology of the 
disorder. 

Etiology 

The precise etiology of diabetes is not known but multiple factors contribute to the 
disorder. These are reviewed herewith. 

TypeIDiabetes: Factors contributing to the disease are both genetic and environmental. 
These are enumerated in Table 12.2. 

* 
Table 12.2: Etiological hctors 

Type II diabetes: Besides some of the above genetic and environmental factors, 
imbalance of hormones can cause this type of diabetes many of these hormones may 
be insulin antagonist. These hormones include: 

* 
28 1 

There is, a familial tendency to develop Type-I diabetes. 
Altered frequency of certain (IILA) human 
lymphocyte antigen (usually a protein, foreign 
substance that produces antibodics) on chromosome 
6, abnormal immune response, autoimmunity and islet 
cell antibodics are noted. 

The disease can occur at younger age. 

1. 

2. 

Genetic 

Age 

3. 

4. 

5. 

6. 

7. 

Sex In younger group males are prone, but females are 
afllicled in greater numbers. 

Dietary factors 

Infections 

Increased catabolism 

Stress 

Low intake of fibre in the diet is associated with 
diabetes, Excess food (cspccially refined food), 
causes an energy imbalance. May lead to obesity - 
a risk factor for diabetes. Over and under nutrition 
are important etiological factors. 

Viral iilfections such as measles and mumps can 
trigger abnormal auto immune response that destroy 
the p-cells of pancreas which produce insulin. 

Excess breakdown of liver sugar (glycogen). Tissue 
protein and k t  breakdown cause metabolic changes 
causing diabetes. 

t 

Stress is a contributing factor in precipitating this 
disorder. 



Clinical T h c r a p c ~ ~ l i c  e Growth Hormone: About 1/3rd of diabetics have been shown to have excess 
Nutrition growth hormone. 

e Adrenocortical Hormone: Cortisol and corticosteroids lead to an increased protein 
breakdown and inhibit sugar utilization by the tissues, thus increasing blood sugar 
levels. 

e Adrenaline: This hormone increases the breakdown of glycogen (the storage 
form of glucose) in the liver. It also suppresses the insulin secretion thus increasing 
the blood sugar level. 

e Thyroid hormone: Excess thyroid hormone aggravates diabetes. 

Besides imbalance of hormones, diseases too could be an etiological factor, 

Diseases: In aging, a very important cause of diabetes could be an underlying disease. 
Diabetes occurs secondary lo some other disorders, which may lead to insulin 
insensitivity or impaired secretion of insulin. These diseases are pancreatitis 
(inflammation of pancreas), carcinoma of pancreas, pancreatectomy (surgery of 
pancreatic duct). Mostly type 11 diabetes shows insulin resistance. 

Gestational Diabetes is the temporary diabetes seen in pregnancy. This is due to 
increased production of hormones which are alltagonistic to insulin production. 

EXCESS FOOD, LACK OF EXERCISE AND AGING ARE 
ENVIRONMENTAL FACTORS FOR DIABETES BESIDES THE 
GENERIC FACTOR. - 

Having learnt about the causes of diabetes, next let us get to know about tile factors 
affecting the glucose levels in blood. 

12.2.3 Factors Affecting Normal Blood Sugar Levels 
Earlier in our discussion, we learnt that insulin is the most important factor respoilsible 
for normal blood sugar levels. Now we will learn about the various factors that can 
increase blood sugar levels and those that can reduce it. 

First of all, let us know what is the normal sugar level (glucose) in the blood'? The 
normal sugar level ranges from 70-110 mg/100 ml. This is the fasting level also. 
Figure 12.1 shows some factors that increase the sugar levels and others that decrease 
the sugar levels. 

Blood-Normall Fasting Sugar Level 

Factors Increasing Blood Sugar Levels ' 1 Facto~ls Decrensing Blood Sugar Levels 
1 

- Thyroid 

- Adrenal 

a Hormones 

- Anterior pituitary 

Liver stol-age (Glycogen) 

Fat formation 

Exercise 

Insulin 

I . Protein catabolism (breakdown) I I 

Liver glycogen breakdown 

a Intestinal sugar absorption 

Figure 12.1: Factors affecting glucose levels in blood 
I 
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So we have learnt that - insufficient production or insulin resistance - can cause 
diabetes, commoilly known as prinzary diabetes. Factors that increase sugar 
levels like hormones, intestinal disorders, diseases in which there is heavy breakdown 
of proteins (stress and trauma), dietary habits, lack of exercise, metabolic disorders, 
can also cause disturbances in the normal sugar levels, leading to abnormal or 
impaired glucose tolerailce (IGT). Diabetes due to factors other than insulin is 
known as secondary diabetes. We can conclude therefore that the etiology of 
diabetes is multiactorial. Most common form of diabetes of course is primary 
diabetes. 

Now, we shall see what are the symptoms of diabetes? Let us find out. 

12.2.4 Metabolic Aberrations and Symptoms 

We all know that insulin exerts an inlportailt role in the maintenance of normal blood 
glucose levels through its effect on the metabolism of carbohydrate, fat and proteins. 
Three inajor effects of insuliil on the nletabolism includc: 

1. Decreased utilization of glucose by thc body cells with a resultant increase in the 
blood sugar levels to ranges between 300 to 1200 mg/dl. Thus we can say that 
the carbollydrate metabolism gets affected and the body cells do not get the fuel 
for energy purposes. 

Markedly increased mobilization of rats from the fat storage areas, causes 
abnormal fat metabolisnl, as wcll as, deposition of lipids in vascular walls that 
cause atherosclerosis. Thus, the body depends more on energy derived from fat 
than that derived from carbohydrates. When this happens, the level of acetone, 
acetoacetic acid and hydroxybutyric acid in the body fluids rises tllus causing a 
condition known as acidosis. A second erfect which is even more iinporlant is 
the direct increase of ketoacids. These ketoacids have a low threshold for 
excretion by the kidneys. As much as 100-200 grams of ketoacids ccm be excreted 
in the urine each day. Because these are strong acids, they combine with sodium 
derived from the extracellular fluid rcplacing the extracellular fluid sodium with 
hydrogen ions, thereby making the urine more acidic. This causes rapid and 
deep breathing. These extreme effects occur in severe or poorly mailaged 
diabetes, leading to acidic coma and even death. 

3. The third effect is on the depletion of protein in tissues of the body causing 
changes in the protein nietabolism. The catabolic activity of muscle protein is 
accelerated in diabetes leading to increase in nitrogen that must be excreted 
after deamination. Also the cellular potassium in the blood is increased which 
needs to be excreted in the urine. 

UNCONTROLLED DIABETES AFFECTS NOT ONLY 
CARBOIlYDRATE METABOLISM BUT ALSO TI-IE FAT AND 
PROTEIN METABOLISM. 

Ilaving gone through the discussion above you may now be in aposition to understand 
the metabolic aberrations occurring in the body due to deficiency or ineff:ectivcness 
of insulin. Next, let us review the clinical sign and symptoms liilkecl lo diabetes. 

Clinical Symptoms 

In mild cases of diabetes mellitus, no sy~nptolns may be seen. The diagnosis 
could be incidental during a blood or urine investigation. In most severe cases of 
diabetes, the clinical symptoms are more pronounced. These have been mentioned in 
Table 12.3. 

Nutritional Management of 
Metabolic Diseases-I: 
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Table 12.3: Clinical symptoms of diabetes mellitus 

Polyurea, polydipsia, polyphagia, loss of weight, paracsthesia are earliest synlptoms 
of diabetes. Polyurea is due to the osmotic diuretic elfect of glucose in the kidney 
tubules. In turn, the polydipsia is due to dehydration resulting froni polynrea. The 
failure of glucose (and protein) utilization by the body causes loss of weight and 
tendency towards polyphagia. The paraesthesia appare~itly is also caused by loss or 
body protein. 

DIABETICS SHOULD TAKE SPECIAL PRECAUTIONS TO PREVENT 
INFECTIONS OF THE FOOT, AND THE URINARY TRACT. 

Having learnt about the clinical signs and symptoms, let us learn about the diagnostic 
criteria. 

12.2,5 Diagnosis 
Timely and proper diagnosis plays a key role not oilly in identifying new cases but also 
in managing old cases with or without diabetic complications. Cerlain diagnostic 
tests help in understanding the previous history of a diabetic and also in preventing the 
onset of future complications. Let us review some of these. 

When sugar is suspected in the blood or urine then tests necd to be carried out to 
c o n f i i  that an individual has diabetes. We will briefly talk about these tests. Thesc 
are: 

e The Oral Glucose Tolerance Test (OGTT) 

Urinary Sugar Test (Benedicts Test) 

b Glycosylated Haemoglobin Test 

Let us discuss each of these. 

b Oral Glucose Tolerance Test (OGTT) 

This is most commonly used diagnostic test particularly for identifying new and 'at 
risk' individua1s.Thi.s test is carried out after fasting overnight (12 hours). Glucose, 
75 gin adults and 1.75 &kg body weight in children, is administcred orally (dissolve in 

C 



glass of water). Before the glucose load and 2 hours after the blood samples are taken Nutritional Management of 
Metabolic Diseases-]: and estimated for sugar levels. Diabetes Mellitus 

The diagnostic criteria for impaired glucose tolerance test (IGT) is given in the 
Table 12.4. In normal individuals free from diabetes and with no impaired glucose 
tolerance, the fasting sugar levels are between 80-100 mg/ 100 dl. The blood sugar 
levels increase after glucose load and come down to basal level after 2 hours. 

nble  12.4: Diagnostic criteria for IGT alld diabetes 

Source: ICMR: Diet &Diabetes. 1993. 

I 

Blood Sugar Levels mddl 
Parameter - 

Urinary Sugar (Uristix Benedict's test) 

Glucose load 2 hours after 
(also known as post prandial) 

No sugar/glucose is excreted in the urine in normal individuals. In diabetics, glucose is 
excreted by the kidneys when the blood sugar levels are more than 180 mg /dl. This is 
known as the renal threshold. Varying amounts of glucose is found in the urine depending 
on the severity of diabetes and also 1:lle intake of carbohydrates. This test is not as 
reliable as the blood sugar test since reducing sugars such as lactose (in lactating 
women) can give a positive test which is not related to diabetes. 

Today, commercially diagnostic strips (uristix) are available with the chemists. The 
strip is dipped in the urine and the colour change on the strip indicates the sugar level 
in the urine. Another rnetllod of checking sugar in the urine is called the Benedict's 
test. In this test, eight drops of urine and 5 ml of Benedict's solution are taken in a test 
tube, mixed and heated for 5 minutes. Change of colour indicates sugar in thc urine. 
The interpretation of Benedict's test in given the Table 12.5. Self moilitoring by this 
method can be done several times if diabetes is severe (blood sugar levels at 180 mg 
,or more per 100 dl). It is better to carry the test in Ihe morning in the second urine 
sample. Urinary sample will more or less reflect the blood sugar level. 

120-180 

Table 12.5: Interpretation of Benedict's test 

>I80 

Source: ICMR 1993. Diet and Diabetcs 

Colour 

Green discolouration 

Green precipitate 

Greenish yellow ppt 

Yellowisll orange ppt 

Brick red ppt 

a Glycosy lated Haemoglsbin 

Glycosylated haemoglobin values give important diagnostic inferences regarding the 
recent past of a diabetic i.e. how well did heishe manage the hyperglycemin over the 
past few months. It is currently one of the best ways to check whether diabetes is 
under control or not. The higher the value the poorer has been the management. It is 
based upon the concept that excess blood sugar lcvel circulating in the blood gets 
attached to the pigment (haemoglobin) present in the red blood cell (RBC) to make a 
glycosylated haemoglobin called Hb AlC, This deposit increases with the degree of 
diabetes. The combined glucose and haemoglobin in RBC can be estimated. This 
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level is high in diabetics (8-18% range) as compared to normal individuals (4-7% 
range). The glycosylated haemoglobin reflects the trend of sugar levels in the blood 
during the past 2-3 months. Patients having high values should be identified as tile 
target groups for rigorous counseling regarding management of hyperglycemia. 

It must be clear by the discussion above that these tests need not only be used for 
idelltification ofnew cases but also for the management of oldlchronic patients. Regular 
assessment of vital parameters such as renal, blood and liver function tests along with 
blood glucose and glycosylated haemoglobin can prevent or delay the onset of several 
complications which arise due to sustained elevated blood glucose levels. These 
complications may be acute or chronic in nature and need to be handled as of utmost 
urgency by the entire medical team. Let us brief ourselves on some of the cornmoil 
complications. 

12.2.6 Complications of Diabetes 

Diabetes, as you know, is a lifelong disease. We have said earlier also that it can be 
controlled but not cured. Control of diabetes by ensuring normal blood level is important 
for preventing the complications to develop, but sometimes they do develop as acute 
or chronic complications. Let us read further and see what we mean by these 
complications. 

A. Acute Complicutions of Diabetes 

Acute complications of diabetes include: 

e Hypoglycemia or low blood sugar: The most frequent cause of low blood 
sugar is ~ o o r  timing of meals and snacks. As you know, the treatment programme 
is based on proper balance of insulin, food coi~sumption and exercise. I-Ieilce by 
reducing the food intake, by skipping or delaying a meal or snack, the amount of 
sugar in the blood will bc less than if one had followed tlie normal meal, This 
creates a situation in which there is more insulin than needed for the sugar in the 
blood. The insulin will work on whatever sugar it gets and lower the existing 
blood glucose levels further. The second cause could be exercising more than 
usual without adding an extra meal or snack in the diet. So the usual amount of 
insulin and increased exercise can lower the blood sugar level f~irlher. 

Low blood sugar can also be caused by accidentally taking too much of insulin. 
When ihis occurs, more insulin is present in the body than needed. The extra 
insulin works on glucose (sugar) already in the blood resulting in abnorn~ally low 
blood sugar. The symptoms of low blood sugar are called 'insuli11 reactions' or 
'hypoglycemia'. These reactions appear suddenly and must be treated 
immediately. 

Symptoms appearing first are shakiness, nervousness, sweating, dizziness, 
weakness, irritability and hunger. Symptoms tbat develop lurther but slowly are 
crying, anger, drowsiness, confusion, staggered gait, inability to complete work, 
blurred vision and headache. 

If the above are not treated immediately, more serious symptoms may 
eventually develop. These are increased confusion, delirium, convulsions and 
unconsciousness. If the individual is conscious, encourage him/ller to eat a fast 
acting carbohydrate, such as sugar, honey, sweet or a chocolate and coca cola. 
Stop all activity and allow to rest for 10-15 minutes. 

The glucose in the food should raise the blood sugar levels quickly. If not, try the 
second time. If unconscious, a friend, a family member should come to the rescue. 
The individual may need an injection of glucagon (glucagon is n hormone like 
insulin but produced by the alpha cells of islcts of Langerhans and the pancreas). 

' 

It has an action opposite to that of insulin as it increases blood sugar, 



DIABETICS SHOULD AVOID SUDDEN CHANGES IN FOOD 
CONSUMPTION, EXERCISE AND INSULIN DOSAGE. 

o Hypel*glycemia (abnormally high blood sugar) : Maiiltenailce of blood glucose 
levels within or close to the normal range has been stressed by all medical 
authorities worldwide. Even with conscientious efforl there may be times when 
the blood sugar is high or abnormally low. Either of these two conditions left 
untreated can lead to serious problems. We have already learnt about low blood 
sugar (hypoglycemia) and now let us see what can happen during hyperglycernia, 
ketoacidosis. 

This condition occurs when there is not enough insulin to meet the body needs 
and the deficiency is allowed to contiilue uncorrected. With high sugar levels in 
the blood, the sugar in the urine is excreted at high levels. In addition, the body 
breaks down fat for energy and ketones are made: Increased production of 
ketones is known as ketosis and their elevated levels in blood is referred to as 
ketonemia. Their increased excertion in urine is referred to as ketonuria and the 
term ketoacidosis includes all the above metioned disorders associated with 
enhanced fat break down. Ketoncidosis is an extremely serious condition which 
can cause "Diabetic coma" or even death. The onset of ketoacidosis is gradual 
but when ketones are present, it is i~nportaill to test for both glucose or ketones 
in the urine. 

Nutr Gtional Management of 
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Do you know how ketoacidosis develops? 

The chain of reaction begins with insulficient insulin to meet the needs of the body. 
Several factors then work together. These include: 

1. Illness, infection, injury or emotional stress could increase the body's need for 
insulin because of the extra energy required. Effectiveness of available insulin 
would also require release of additional glucose from liver (already stored as 
glycogen) or from fat sources. 

2. Omitting insulin doses, which reduce the amount of insulin available to the bodi. 

3. Reducing exercise thereby upsetting the food, insulin and exercise balance. This 
factor and other factors given above may aggravate the tendency towards 
ketoacidosis. 

4. Excessive amouilts of carbohydrate food may also aggravate the ketoacidosis. 

What will happen? Without enough insulin two things can happen. Firstly, the cells of 
the body will be unable to use the glucose in the blood for energy. Secondly, glucose 
cannot be converted to glycogen in the liver for future use. Thus blood sugar levels 
will rise and the sugar levels reach above 180 mg/100 ml. The extra sugar will spill into 
the urine causing high levels of sugar in the urine. So to make energy available the fat 
sources will be used for getting energy as a result of'which kctoacids in the blood and 
urine will increase. 

The onset of ketoacidosis is gradual but in the yo~uilg diabetics this developn~ent is 
faster. Diabetic coma can devclop in 12-24 hours. Many syrnptonls arc similar to 
hypoglycemia but additional symptoms can appear. These are excessive urination, 
excessive thirst, increased hunger, drowsiness, ~nc.\\~l,lilled weight loss, slow healing 
of cuts and wounds, dry itching skin, vaginal itching, it I)dorninal pain ru~d rapid shallow 
breathing with acetone smell. 

Call we prevent kktoacidosis? 

Normally, while maintaining a good sugar control, therc is a very little danger of 
ketoacidosis. One should test for ketones under the following conditions: 
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e Blood glucose levels are about 240 mg/100 ml 

fever is present 

s nausea and vomiting 

e stress, and 

e if insulin dosages is being adjusted. 

SEVERE KETOACIDOSIS IS LIFE THREATEIVING CONDITION. THE 
PATIEN'r NEED HOSPITALIZATION AND CARE BY A PHYSICIAN 
IMMEDMTELY 

We will now proceed towards the long-term complications which are generally 
observed among old cases of diabetics i.e.after the initial diagnosis. 

B. Chronic cornplicatiorts 

These occur gradually when the diabetics do not monitor the blood sugar and they are 
careless about eating, exercise and the medications as a result of which the blood 
sugar levels are high. Uncontrolled diabetes with circulating high sugar and lipids 
precipitate vascular disease. The chronic complications arising due to uncontrolled 
diabetes are highlighted herewith. 

e Atl~erosrlel-osis: Degerleration of walls of the arteries due to fatty plaques - 
deposition on arterial walls as you may recall studying in the Figure 11.2 in Unit 
11. Diabetics are more prone to myocardial infarction, stroke and deep artery 
blockages in exlremities. Atherosclerosis is a common complication in the 
diabetics. Lipoproteii~ abnormalities are common in diabelics and responsible 
for this condition. 

0 Ncphropnthy: Changes occur in the nephrons of the kidney due to thickening of 
capillary basenlent membrane, leading to glomerulonephrosis (disease of 
kidneys). Thesc changes lead to defects in filtration increasing the proteins in 
urine (protein urea) and causing uraemia and finally renal failure about which 
we will learn later in Unit 16. 

Rctinopnthy: Long duration diabetes with uncontrolled sugar may affect the 
sniall blood vessels of the eyes (microaogiopathy). This can result in rapid 
deterioration of the eyesight (retinopathy). 

s Neuropatlzyi: Lesions of peripheral nervous system (neuropathy) could cause 
tingling, burning or numbness in the sensation of the upper and lower limbs. 

r Infections: Diabetics are also prone to various bacterial, viral and fungal 
infections. 111 diabetics, cuts and wounds heal slowly. Individuals are prone to 
tuberculosis, infections ol  the skin, urinary tract and foot. The doctor must be 
collsulted and appropriate antibiotics taken. Foot care is most important as the 
common problems related to the foot are lack of circulation and neuropathy. In 
5% diabetics, amputation is necessary due to negligence. 

< 

MONITOR AND MAINTATN SUGAR LEVELS TO AVOID ACUTE OR 
CHRONIC DIABETIC COMPLICATIONS 

So far we have learnt about the increasing prevalence of diabetes, types of diabetes, 
I 

etiology, diagnosis and a briefly on the salient complications. In our next section we , 

shall learn about the management of diabetes wherein a dietician plays a key role. 
However, let us first review our knowledge though the questions mentioned in check I 

your progress exercise 1. 
I 



Check Your Progress Exercise 1 

1.  Fill in the blanks. 

a) Diabetes is a disease of insulin deficiency or resistance characterized 
............................. ..................... by disturbances in the metabolism of , 

and water and electrolyte balance. 

........................... b) Type 1 diabetes is usually due to absolute deficiency. 

.................................. c) Type 2 diabetes is predomiilantly due to insulin 

d) Diabetes in pregnant women is known as ........................... diabetes. 

.................. e) High birth weight babies have a risk of developing diabetes. 

2. Tick mark the correct answer. 

a) Normal blood sugar range is: 

i) 70- 110 mg1100 ml 

ii) 110-120 mg1100 ml 

iii) 120-150 mg/100 ml 

b) Sugar appears in urine when blood sugar levels are 

i) >I80 mg1100 ml 

ii) 4 8 0  mg1100 ml 

c) The chronic complication of diabetes mellitus is: 

Hypoglycemia 

ii) Nephropathy 

iii) Ketoacidosis 

iv) Hyperglycemia 

3. Explain the following terms in one line: 

a) Polyurea: 

b) Paraesthesia: 

c) Polyphagia: 

d) Retinopathy: 

e) Neuropathy : 

4. Mention true or false. Correct the false sentence. 

a) Obesity is a risk factor for diabetes rnellitus. 

.............................................................................................................. 
b) Checking for sugar in the urine is better than measuring glycosylated 

haemoglobin. 

......................... 1.I........................(.............................................,*...,,..... 

c) Irritability, trembling and nervousness are the first mild symptoms of 
hypoglycemia. 

.............................................................................................................. 
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are conscious. 

.............................................................................................................. 

e) Hyperglycemia leads to ketoacidosis which can cause diabelic coma 
or even death. 

....................................................... d..................................................... 

Now that you know what is diabetes and its symptoms, conplications, let us next 
review the managemelit of diabetes with a particular focus on dievary management. 

GEMENT OF' D 

By now you know that diabetes can not be cured but can be treated so that an 
individual leads anormal life. Patients who maintain their blood glucose levels withill 
the normal range suffer from lesser complications as compared to those who 
frequently experience fluctuations in the blood glucose levels. A good synchronization 
between diet, life style and drugs can help in preventingldelaying the onset of 
complications. 

As a dietitian, our key objective involves bringing about life-long adoptable quantitative 
and qualitative changes in the nutrient intake, dietary habits and food choices of the 
patient(s) as per their insuli111 drug dosage and life-style. The dietician should work in 
close co-ordination with the doctor, and other members of thc patient care team. We 
will now discuss the details for dietary management for dinbctic which will be followed 
by a briefing on life style modifications and drug/ insulin. While reading the subsequent 
concepts one must keep in mind that successful mallagement of diabetes involves a 
holistic approach will1 coordination between diet, lifestyle and hypoglycemic drugs/ 
insulin. Let us begin our discussions with dietary management. 

12.3.1 Management of Diet 

Diet plays a very important role in managemenl of diabetes as it exerts a direct 
influence on the blood glucose levels. It is one of the vital colnponents in diabetes 
control besides the medical, exercise and behavioural aspects of the treatment, Let 
us talk of the diet first. The goals of diet therapy are to nlaintain and prolong a heallliy, 
productive and a happy life. This means nutritional assessment is important for setting 
the practical and acceptable goals for the patient. Goal t l ~ n l  the patient can comprehend, 
relate to, and can he followed easily. Only after this can we plan thc diet and execute 
it. Clinical parameters should be monitored from time lo time in order to improve 
acll~crence lo Illc progranllne and make the necessary changcs if required. Dietary 
changes can he made in the plaiis which are inore acceptable and can easily be , 

followed. This also means that: 

DIABETIC DIETS SHOULD BE INDIVIDUALIZED, BASED ON THE 
NUTRITIONAL STATUS OF THE PATIENT. IT  SI-IOULD BE 
PRACTICAL, SUITED TO THE NEEDS AND CAN BE FOLLOWED TO 
MEET THE DIETARY GOALS. 

.. 
What are the dietary goals? Well here they are. These are to: 

1. supply optimum nutrition to maintain good health, 

2. provide calories for maintaining ideal weight and allowing I'clr rlormal gowth 
and development (in case of children), 



3. maintain blood sugar control (glycemic control), 

4. achieve optirnum blood lipid levels, and 

5 .  minimize acute and chronic complicatioils of diabetes mellitus. 

The above objectives can be met by adhering to some of the basic principles of 
planning diets which include the consideration of factors like: 

1. body weight, age, sex, activity, 

2. economic, social and cultural factors, 

3. type of diabetes, mode of treatment and control of diabetes, and 

4. other factors like pregnancy, obesity, cardiovascular and renal disorders or even 
gastrointestinal problems and other infections. 

Keeping the above principles in mind, the diet planned should be such as to help in 
maintaining an optimum ilutritional status and achieving desirable body weight. As a 
thumb rule if the patient is undeniourishcd, feed more calories, and if over-nourished 
reduce the calories. Calories are mainly obPnined from carbohydrates, protein and 
fat. You already know that one gram of carbohydrate and proteiiis provide 4 Kcal 
and one gram of fat supplies 9 kilocalorics. Let us now understand the contribution of 
these macronutrients in a diabetic diet. 

A. Calories, P~-oteills, F'r1t.7 arts1 Ctr~~holzyrlrntes 

We havc learnt earlier that sufficient calories should be given to ~naintain an ideal 
weight for adults and to provide for ilornlal growth and developinent for children and 
adolescents and also provide for the increased needs during pregnancy, lactation and 
illness. 

Calories: The energy requirements of adult patients is governed by their present 
body weight and the need to maintain a desirable or ideal body weight. Remember, 
we learnt about computations of energy requirements on the basis of ideal body weight 
earlier in Unit 9. Table 12.6 gives details of the energy requirements for excess, 
nornlal and underweight patients.We call calculate the energy requjrements using the 
values. 

Table 12.6: Calorie requirements according to weight and activity 

Source: Diet Managcmcnt 2""dd.1999 Churcl~ill Living Stone. 

1. 
-. 

2. 

3. 

4. 

5. 

Proteins: Proteiils should be provided in adequate amounls to  rnailllai~l a 
normal body composilioil and prcvent depletion of lean tissue mass. Adult diabetics 
without any colnplications are ablc to maintain good hcalth when given 1.0 gm protein/ 
kg ideal body weight per day. During childhood, adolescence, pregnancy aild laclation 
the requiremenls are higher than the RDI and patients usually benefit by increasing 
the protein by 10 to 15%. However, in case of renal complications protein inlake 
needs be restricted in accordance with the clinical parameters of renal function 
test. In such situations the patient should not be given more than 0.8 gm per kg IBW 
per day. 
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Wcigllt 

Ideal body weight 

Ideal body weight 

Overweight 

Underweight 

Underweight 

Activity Levels 

Sedentary activity 

Moderate activity 

Sedentary activity 

Sedeiltary activity 

Moderate activity 

Calories Required/kg 
Ideal Body Weight 

25 

30 

15-20 

30 

35 
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Fats: The total fat recommended by WHO is less than 30% of the total calories. 
However in view of the widely prevalent Asian paradox in India, it is generally 
recommended not to provide more than 15-20% of the total energy from dietary fat. 
This is particularly important in case of obese diabetics having hypertension or cardiac 
disorders. Vegetable oils rich in rnono/poly unsaturated fatty acids should be preferred 
over animal fats which are generally rich in saturated fatty acids. (Refer Table 12.7 
for details) regarding quantity and quality of fat. 

Table 12.7 : Recom~nendations regarding quantity and quality of fat 

The dietary cholesterol intake should be kept below 300 mg/day for diabetics 
without any conlplications. However, if the patient is at risk or is suffering from 
hyperlipidemia or CAD, the cholesterol intalte sl~ould not exceed 200 mgday. We 
hope that you do remember the food sources of cholesterol we discussed in the 
previous unit. Well, a quick recapitulation would have taken your thoughts to sources 
of cholesterol such as whole milk and its products, egg yolk, red meat, organ meats 
(liver, kidney, brain). 

Qpe  of Pat 

Polyunsaturated fats 
(vegetable oil) 

Saturated fats 
(ghee, butter, vanaspati, margarine) - 
Monosaturated 
(Olive, palm, ground nut) 

Carbohydrates: These to a large extent depend on the food habits. Complex 
carbohydrates with more fibre are recommended to simple carbohydratcs like sugars. 

Recommended % 

10 

7 

10-13 

The amount should provide 55-65% of the day's caloric intake. The percentage and 
distribution of carbohydrate will vary with the insulin regitnens and the treatment 
goals and also individual habits. Remember diabetics need not reslrict their 
carbohydrate intake, but they can alter the type of carbohydrates i11 their diets, eat 
cotnplex carbohydrates (whole cereals, pulses and vegetables) and avoid foods rich 
in simple carbohydrates (honey, jaggery, sugar and jams). 

SIMPLE CARBOHYDRATES ARE NOT RECOMMENDED FOR 
DIABETICS, COMPLEX CARBOHYDRATES ARE BENIFICIAL. 

We just read about laying emphasis on complex carbohydrates. What is the beneIit 
of complex carbohydrates over simple ones? We will now learn about the signiricance 
of incorporating complex carbohydrates, particularly the non-starch polysaccl~aridcs 
(dietary fibre) with respect to maintaining blood glucose within normal range. 

B. Dietary Fibre 

Dietary fibre is that part of food which is not digested by the intestines. High fibre 
meals have shown to give the best glycemic control in diabetics. It not only reduces 
blood sugar but lowers blood cholesterol and hence is good for cardiovascular diseases, 
constipation and some forms of cancer. Fibre is found in a wide range of foods such 
as whole cereals, pulses, fruits, green leafy vegetables (insoluble libres), Many solul~le 
fibres such as those present in beans, fenugreek seeds are found to be more effective 
in controlling blood sugar and serum lipid levels. We will talk about these later. Intake 
of 25 g of dietary fibre per 1000 calories/day is considered optinlum for a diabetic. 
Remember high fiber diets are of low calorie value and also have a low glycemic 
index. So diabetics must consume more of these foods. We will tell you more about 
glycemic index later in this unit. Dietary fibre content of some commonly consumed 
Indian foods is mentioned in Table 12.8. 



Table 12.8: Fibre corltent of some common India11 foods 

Source: Nutritive value of Indian Foods, Indian Council of Medical Research (1991). 

Mango 

C. Vitamins and Minerals 

The recommendatioii of vitamins and minerals is the same as for general population. 
However, lower levels of magnesium are associated with risk of diabetes. Magnesium 
depletion has been associated with insulin insensitivity, which may improve with oral 
supplements. Chromium supplementation has been shown to exhibit beneficial effects 
in diabetic patients. 

2.3 

Mineral and olller vitamins supplementation must be considered during infections and 
complications or situations such as extreme weight reducing diets, strict vegetarians, 
pregnant, lactating and elderly or those individuals who are on drugs and have 
malabsorption disorders and other ailments. Sodium restriction is suggested for 
hypertensive diabetics or tho* who are suffering from renal cornplicatioi~s/oedema. 

- In our discussion above we learnt about the nutricnt requirement, In short, we have 
learnt that the diabetics should avoid simple carbohydrates, use fat in limited amounts, 
consume less saturated fats and more polyunsaturated fats, take whole cereals and 
pulses in right amount, use fiber rich food in large amount, take vegetables as desired 
and fruits in limited amounts. 3 

Vegetables 
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Fenugreek Leaves 
Palak 

Peas (green) 
French Beans 

Ridge gourd 

Yellow pumpkin 

1.1 
5.0 

4.0 

1.8 

5.7 
5.0 
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Some handy guidelines for selection of foods for diabetic paticnts is presented next. 
You may be aware thal some foods need to be avoided, other used in moderate 
amount and yet use some foods freely. Let us get to know which these foods are: 

- High fibre foods - Aerated drinks and 
- Milk Products 

- Coffeeftea (without 
- Sweetened yoghurt 

By now you must be well versed with the dietary guidelines of diabetics. In brief 
avoid sweets, use less fat, take whole cereals and pulses in right amount. Consume 
vegetables as desired. Take permitted lruils in moderate amounts and include as 
much fibre rich foods as you can. An iinportant aspect about dietary management of 
diabetics involves the concept of substituting food-stuffs having similar (not same) 
nutritive value or at least similar contribution to the post-prandial blood glucose. The 
use of food exchanges is a very convenient method, which is essentially adopled by 
dieticians and patients for maintaining blood glucose levels within a safe range. In 
our subsequent discussion we shall learn about food exchanges - Lheir characteristic 
features and how to use them. 

12.3.2 Food Exchange System 
In a diabetic's day to day diet, the calorie intake and the quanlity of food consumecl 
should not have wide fluctuations. Also the diet should not get monotonous and I-igid 
pressurizing the patient to take the same foods day in and day out. Variety in foods 
makes life more interesting. Don't you think so? For this reason we have thc f ~ x ~ d  
exchange system which provides almosl the sanle amouilt of calories, carbohydrates, 
proteins and fats grouped together. By this we keep the Lotal intake of nutrients 
constant but at lhe same time provide variety in foods. Thus there may be dilference 
in the weight of the food which provides the constant nutrients. For example, let us 
take the milk exchange as highlighted in Table 12.9. 

Table 12.9: Milk exchange (Provides 100 calories and 5 g protein) 

Soul.ce: ICMR Diet and Diabetes 1993 

"Provide 10 gm prot in  

Food 

Butter milk 

Cheese 

Curd 

Khoa 

Buffalo Milk 

Cow's MiLk 

Skimmed Milk 

Skimmed Milk Powder 

Quantity 

750 ml 

30 g 

210 g 

30 g 

90 rnl 

180 ml 

260 ml* 

30 g* 



Is this not interesting? If we h o w  the total exchanges of milk we have to take in a 
day, we can have a number of choices of milk alternatives which we can substitute 
for milk giving us the same nutritive content. Occasionally, w e  could have curds, 
buttermilk, cow's milk, even cheese, khoa or. skimmed milk, i l  we want to. So if we 
can educate the diabetics regarding all exchanges of food groups Lhey can play with 
their diet themselves. Exchanges for vegetables, fruits, cereals, pulses, ineat or fats 
have similarly been worked out. Each exchange list will provide a number of items 
that can be exchanged within the group or with each food group. You will use these 
exchange lisls while planning your diels in lhe practicals and therefore will be more 
familiar with them. 

Next, we shall learn about glycemic index-an important tool for planning 
diabetic diets. 

12.3.3 Glycemic Index (GI) 

Although the use of exchange lists is still popular for planning diabetic diets, it has 
been realized in recent years that in exchange lists though different foods contain the 
same amount of nutrients, the rise in blood sugar after the meal (post-prandial) varies 
and is not the same. This has given rise to a new concept that dil'ferent cnrbohydratcs 
raise the blood sugar to a variable extent. Tn diabetic diets, it is important lo know that 
how much would the blood sugar rise using difl'erent foods or coillbinatio~l of foods. 
Therefore, the glycemic index coilcept was born. 

What is this glycemic index? Glycc.inic irrdc:,~ is the nu~?lcr-ical irzdw giveit to a 
carbolzydrnte-rich food that is  based oil the avernge increase in  blood 
glucose level occurring in blood uper tlze food is eaten. The higher the number, 
the greater the blood sugar response. 

If you take a certain rood and measure tlie rise in blood sugar in response to the 
food consumed in comparison with the response to an equal amouilt of glucose and 
know the glycemic index in percentage, then it would be a better method of 
planning diabetic diets. We do have glyccmic index of individual food items such 
as wheat, rice, pulses and vegetables. For example, cereals like wheat, rice, 
vegetables (potato and carrols) have a high glycenlic index (65-75%), fruits have 
45-55%, lentils (peas, beans, green gr~un, Bengnl gram) have a low glycenlic index 
(30-40%). Glucose has il glycernic index 100%. So diets with lower glyccillic 
index are more beneficial for diabetics. Thcse foods generally havc a more fibre 
content. Since we do not take individual foods but two or inore l'oods cooked and 
prepared, we would be interested in glycemic index of common mixed foods 
consumed by us in our main meals and also some common snacks. Work is being 
conducted in various institutions on this area. Some day wc will have this data and 
would be able to switch from Ioocl exchange system to glycenlic index of cooked 
foood for planning diabetic diets. We call calculate the glycen~io index of food by 
using this formula: 

Area under 2 hours blood response curve to test food 
GI = x 100 

Area under 2 hours response for equivalent glucose 

Nutritional Management of 
Metabolic Diseases-I: 

Diabetes Mellitus 

You can get some idea of individual raw foods and cooked foods for their glycemic 
index values from the Table 12.10. 
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Table 12.10: Glycemic Index of some common food items 

Solwee: Ragburam et al. Diab Bull, 754. 1987 

~ f ; e s e  law G.Z. foods are beneficial for diabetics. 

A GI of 70 or more is high, a GI of 56 to 69 is medium and a GI of 55 or less is low. 

Thus From our discussion above it is clear that the glycemic index tells us how rapidly 
a particular carbohydrate turns illto sugar. It certainly does not tell us how much of 
carbohydrate is actually present in a serving of a particular food. This information too 
is important if we want to assess the true impact of carbohydrate consumption. To 
know this we need to understand another concept called the glyceinic lond The 
glycemic load of a food is the glycemic index divided by hundred and multiplied by 
its available carbohydrate content (i.e. carbohydrate minus fibre) in grams. The 
glycemic toad is a relatively new way to assess the impact of carbohydrate 
consunlption that takes the glycemic index into account, but gives a full picture than 
does glycemic index alone. For example, if we consider watermelon. Watermelon has 
a high glycemic index (about 72). However, a serving of 120 g of watermelon has only 
about 6 grams of available carbohydrate per serving. So its glycemic load is pretty low 
i.e. 72/100 x G = 4.32. perhaps suitable for diabetics. 

We all know that sugar, honey, jaggery i.e. all sweeteners, which ate rich in mono and 
disaccharides, are completely omitted from the diet of diabetics. However, craving to i 
eat sweet meats is always high among several patients. It is for this reason that I 

diabetics are suggested to use artificial (nutritive/non-nutritive) sweeteners, which 
usually do not provide any significant amount of calories or other nutrients. Let us 

I 

now brief ourselves on the commonly used sweeteners. 
i 



12.3.4 Sweeteners: Nutritive and Non-Nutritive Sweeteners 

Nutritive Sweeteners: We know some sweeteners like glucose, honey, molasses, 
fruit juice, dextrose, maltose, mannitol, sorbitol, xylitol and hydrogenated starch 
hydrolysates have shown no advantage or disadvantage over sucrose. 

Fructose which occurs in fruits, vegetables and honey provides 4 Kcals/g. Fructose 
through natural foods in the form of fruits and vegetables can be given in moderate 
amou~it to diabetics. Restriction of these nutritive sweetners is because of its caloric 
content. 

Non-Nutritive Sweeteners: These are characterized by an intense sweet taste. They 
are needed in small quantities and do normake any nutrilive contribution which is 
significant. Three non nutritive sweete~lers available are saccharin, aspartame and 
acesulfame K. In some countries, cyclamate and stevioside is available. Froin the 
data available on clinical studies it is seen that these sweeteners have no adverse 
affect on diabetes control. The recommended use of aspartame has been approved 
by the American Diabetic Association. The recommended safe limil for aspartame is 
50 mg/kg of body weight per day. Aspartame is commercially known as 'Equal', 
'Nutrasweet' and 'sugarfree'. In America, Acesulfame is the newest non nutritive 
sweetener available. It is available colnrnercially as 'Sunetle' or 'Sweet one'. The 
safety limit given by FDA is 15 mglkgbody weight per day. 

Let us read a little more about con~mercially available processed foods which have 
been developed particularly for diabetics. 

12.3.5 Dietetic Foods 
With advances in food technology, foods for special use by diabetics are now 
available in the global market, they are emerging in India also. These foods have 
reduced calories or sugar content. Diet pepsi/cola, high fibre flour, breakfast cereals 
or even ice-cream is available in the Indian market currently. 

A dieietic food product must contain less lhan 20 calories per serving and may be 
used as a 'free food' at meals or as snacks. In a day, not more than 60 calories should 
be obtained by dietetic foods. All diabetics should be counseled to read the food label 
carefully and then only select the food for consumption. 

What about alcohol? Can diabetic patients be allowed to take a peg or two? Let us 
find out. 

12.3.6 Alcohol 
Intake of alcohol should be limited. It is high in calories, lacks essential nutrients and 
may therefore promote ketoacidosis, hypertriglycerdemia (high triglycerides) and alcohol 
induced hypoglycemia (low sugar levels in the blood). Hypoglycemic drugs should 
never be consumed with alcohol. Patients on insulin should take not more than 2 
drinks per day (one drink equals to 12 oz beer, 5 oz wine, 11/, oz whisky). The 
composition of common alcoholic beverages in given in Tdble 12.11. The calorie content 
of drinks consumed can be accordingly calculated. Total food intake should not be 
reduced when the patient is consuming alcohol. When calorie intake is restricted alcohol 
consumption should preferably be avoided. Women diabetics should abstain from 
alcohol during pregnancy and lactation. Here are some guidelines regarding alcohol 
consumption for insulin users: 

1. Avoid drinking alcoholic beverages 

2. Take not more than 2 small drinks a day. + 

3. Drink only with food. 

4. Do not reduce food intake. 

5.  Restrain yourself if pregnant or lactating. 
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1. Substitute for fat calories. A drink providing 100 calories should be substituted 
by 2 fat exchanges. . 

2. Avoid if your triglycerides are high, 

3. Limit if calorie intake is restricted. 

4. Restrain if pregnant or lactating. 

Table 12.11: Composition of common alcoholic beverages 

We read about sweetners and dietetics foods in sub section 12.3.4 and 12.3.5. These 
foods help in improvirlg taste and increasing variety in the diet of diabetics. In our 
subsequent discussion let us learn about certain foods or food components which can 
help in creating a plateau affect in the post-prandial blood glucose thereby reducing 
the risk for developing acute complications (hyper/hypoglycemia) and at times perhaps 
also reduce the iilsulinldrug dosage. Let us now read about some commoilly available 
foods, which can be used as a supportive therapy to manage hyperglycemia. 

12.3.7 Beneficial Effect of Some Foods: Supportive Therapy 

Kilocalories 

91 

98 

84 

98 

78 

122 

Alcoholic Beverages 

Whisky 
Rum 

Gin 

Brandy 

Wine 

Beer (regular) 

Certain foods, part of food or food components have been found to be beneficial in 
managing hyperglycemia. Most of these have been identified due to the presence of 
soluble and /or insoluble fibre in them. Research has well documented evidence that 
soluble fibre is particularly are useful for managing hyperglycemia and hyperiipidemia 
@articularly elevated cholesterol seen among diabetics). Some of the common and 
effective sources include: 

Quantity (ml) 

30 

30 

30 

30 

100 

250 

Fenzigreek seeds:'Commonly known as methi seeds in Iiindi. They are comnlonly 
used in Indian cuisine in chutney and even in pickles and several dishes. These seeds 
are rich in fiber which is mucilaginous (20-50% fiber content). It also contains ;in 
alkaloid substance called Trigonelline known to reduce blood sugar levels. Fenugreek 
powder reduces blood and urine sugar levels and improves glucose tolerance. It has 
an action on blood lipids, lowering trig1 ycerides or blood cholesterol. 

Fenugreek seeds are beneficial for use in diabetics. The same beneficial effects are 
not seen with fenugreek leaves. About 25-50 g of fenugreek seeds can be soaked in 
water or powdered form can be mixed in a drink of buttermilk or water, It should be 
taken in 15 minutes before meals 2-3 times a day. The seeds are bitter but benefits 
are great. You could use the powdered form in rice, dal and vegetable preparatian. 

Other foods/ isolated fibre: It is generally recommended that diabetics should 
substitute whole wheat four with soya flour, whole Bengal flour or stalks of green 
leafy vegetables in the ratio 3:l while preparing dough lor chapattis etc. as it helps in 
increasing the fibre content of meals and preventing peak rise post-prandially. 

Wheat bran, bengal gram husk can be given in doses around 15 glday. These show a 
hypoglycemic effect in diabetics. Wheat bran is best incorporated into biscuits 'bran 
biscuits' and are available in the market as higldrich in the insoluble fibers. Guar gum 
(a soluble fiber) can also be incorporated in the form of biscuits or laddoos (20% 
level). Both these fibers have shown beneficial effect on blood sugar of diabetics and 
in type 2 diabetics have demonstrated a reduction in hypoglycemic drugs. 



With this discussion we end our study of dietary management of diabetes. Let us 
recall what we have learnt so far. 

I 

Check Your Progress Exercise 2 

1. Mention any four important goals related to the dietary management of 
diabetes. 

....................................................................................................................... 

....................................................................................................................... 

........................................ ........................... 
....................................................................................................................... 

2. Mention if true or false. Correct false statements. 

a) Activity is more important for planning diabetic diets than the body 
weight. 

.............................................................................................................. 

b) A moderate worker who is underweight needs 30 calories per kg body 
weight in a day. 

.............................................................................................................. 

c) The protein requirements of a diabetic are lg/kg per day. 

.............................................................................................................. 

d) Lipidemia is a cardiac disorder in which there are high level of lipids in 
the blood. 

.............................................................................................................. 

e) Eggs and liver are rich in cholesterol content. 

.............................................................................................................. 

3. Identify five foods rich in dietary fiber. 

.............................................................................................................. 

4. What foods can be given daily in moderate amounts for a diabetic? 

....................................................................................................................... 

....................................................................................................................... 

...................................................................................................................... 

5. Describe the following briefly: 

a) Food exchanges 

.............................................................................................................. 
. . . . . . . . . . . . . . . . . . . . . I . . . . . . L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.............................................................................................................. 

b) Glycemic Index of foods 

.............................................................................................................. 

.............................................................................................................. 

............................................................................................................... 
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c) Diabetic foods 

.............................................................................................................. 

.............................................................................................................. 

d) Fenugreek seeds as supportive therapy 

.............................................................................................................. 

.............................................................................................................. 

In the beginning of section 12.3 it was highlighted that the overall managemellt of 
diabetes must involve a suceessful co-ordination between the diet, exercise (physical 
activity) and drugs. We have discussed about the varied aspects of diet. Let us now 
proceed over to the role of exercise and drugs with respect to diabetes. 

EXERCISE AND DRUGS 

In this section, we shall review the role of exercise and drug in the management of 
diabetes. We shall begin with exercise. 

82.4.11 Exercise 
Regular controlled exercise helps to increase glucose utilization. It helps attain ideal 
weight by burning calories. It also builds stamha and provides a sense of well being. 

A MODERATE EXERCISE SCHEDULE SHOULD BE PART OF 
MANAGEMENT PROGRAMME OF DIABETES. 

Aerobic exercise for atleast 20-30 minutes four or more times a week is recommended. 
Exercise after meals is preferred. There are many benefits of exercise particularly for 
type 2 diabetes. It: 

- lowers or eliminates the need for illsulin drugs, 

- decreases insulin resistance, 

- helps in weight loss and maintenance of decreased weight, 

- lowers the triglyceride and increases the HDL levels, 

- improves circulation throughout the body, 

- reduces stress, and 

- reduces high blood pressure. 

What are the moderate intensity exercises? 

- Walking for % hr or jogging 

- Biking leisurely for ?4 hr. 

- Playing tennis, swimming, gardening, golfing 

- Vacuuming for lh hr. 

Walking is the best form of exercise especially for the elderly. 

What precautions should be taken while exercising? 

Being a diabetic the patient have to take a few precautions. These are: L I 
I 

- Initiate the exercise programme gently and then build it up gradually. I 

- Be particular about the intensity, timing and type of exercise. 
I 

i 
! 



- In case you get hypoglycemia, keep sugar/sweet ready for use. N~~tritio~hnl Mnnagement of 
Metabolic Disenscs-I: 

- If your blood sugar values are high and diabetes is not under control, stop 
exercising. 

It has becn discussed earlier in sectioil 12.3 that the meal pattern and the quantity of 
food served for each meal should be according to the dosage, timing and peak action 
of drugs/ insulin. We will now learn about d t~ ig  and insulin commonly used for the 
management of diabetes. 

It has been discussed earlier in this unit that hypoglycemic drugs and or insulin are 
used for the management of hyperglycemia ainong NIDDM and IDDM patients 
respectively. You must be remembering that earlier in this section 12.3, it was mentioned 
that the meal pattern and the quantity of food served for each meal should be in. 
accordance with the dosage, timing and peak action of drugs/ insulin. We will now 
learn about the con~moilly employed drugs and insulin used during diabetes mellitus. 

12.4.2 Drugs and Insulin 

When diet, exercise or even weight reduction do not improve the diabetic symptoms 
and blood sugar levels, thc use of hypoglycemia drugs become necessary. Oral 
hypoglycemia drugs are generally recommended to NIDDM, patients. Several types 
of oral drugs are available. They work by sti nlulating the pancreas to release 
additional insulin or to help the cells of the body to utilize the insuli~i properly. Some 
commonly used hypoglycemia drugs include: 

Sulphonylureas: Tolbutarnide is tlie mildest and its effect remains for 8 hours 
hence 2-3 doses need to be taken. Another drug, chlorpropamide, needs only a 
single dosage as it is a stronger and a long acting medicine. They stimulate the 
pancreas to release more insulin. Tolbutamide and talza~nide are first generation 
sulphonylureas while glyburide, glopizide, glimeperide belong to the category of 
second generation sulphonylureas. 

a Bigunnides: They are anti-diabetic drugs whicl~ do 1101 affect the output of insulin. 
These are preferred to sulphonylureas becausc they do not cause weight increase. 
Metformin is from this group and generally prescribcd to obese subjects while 
sulphonylureas are given to non- obese individuals. 

Are there any side effects of oral hypoglycemic drugs'? These are rare but may occur 
such as skin rashes, itching, loss of appetite and stomach upset on weight increase. 
These, if present, must be reported to your doctor. 

Depending on the diabetic condition, the doctor can prescribe a combination of oral 
drugs or insulin. Let us get to know more about insulin and its types. 

INSULIN 

The discovery of insulin has dramatically changed the lives of people having type 1 
diabetes. With this wonder drug diabetics can lead a normal, enjoyable and a productive 
life. 

A dietician should be well versed with the salient characteristics of different types of 
insulin in order to plan an appropriate diet and meal pattern for diabetics. Let us see 
what these facts are: 

1. Insulin is measured in units. A unit of insulin lowers the blood glucose by a 
certain amount. The doctor will decide the number of units of insulin a diabetic 
will need per day. 

2. Insulin is generally produced in two different strengths -U100 and U40. This 
means that if the diabetic takes U100, there are 100 units of insulin in each cubic 
centimeter. Similarly U40 has 40 units of insulin per cubic centimeter. 
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3. Three types of Insulin is available. The type varies in how quickly it starts working 
(lowering blood glucose), time of peak activity (when they work the hardest) 
and how long it works. The three types are short acting, intermediate acting and 
long acting. 

0 Slzol-t acting: This type of insulin begins working cluickly, works hardest 2- 
3 hours after injection but is completely gone after 4-6 hrs. So if a diabetic 
takes this type of insulin, they need a shot every 4-6 hrs. l'his is also known 
as Regular insulin. Sometimes, a small amount of zinc is added to the 
regular insulin because it prolongs its action. This is known as the 'Semilente'. 

e Intermediate acting: This type works more slowly than short acting. It 
works hardest 8-12 hours after injection and still keeps on working to some 
extent 24 hours later. One form of this type of insulin is known a Neutral 
Protarnilte Ha.gedor. (NPI-I). Hagedorn is the name of the developer and 
protamine is a simple protein added to it. Intermediate acting insulin is called 
Lente. 

e Long acting: Long acting insulin does not work until 4 Lo 8 hours after 
injecting. Its peak activity occurs 18 to 24 hours after i~ljection and it continues 
to work to some extent after 36 hours. This is used less commonly because 
it is easier to work with 4 hours or 24 hours rather than 36 hours. Sometimes 
the doctor uses a combination of short and intermediate insulin. 

The carbohydrate distribution varies with the type of insulin prescribed. For 
example, in case of regular insulin 113rd each carbohydrate in three meals can be 
distributed but not in the intermediate or long-acting insulin. I11 intermediate it could 
be 117th for breakfast, 2/7th for noon, 117tll mid-afternoon, 2/7th Tor evening and 
117th at bed time. For long acting insulin; it could be 115th for breakfast, U5th noon 
and 215th evening and remaining for bed time. You will understand this in your 
practical classes. 

A diabetic patient need not always be hospitalized and can rcfer to a dietician on a 
day-to-day basis. The food intake and activity level are ever changing variables that 
affect blood glucose levels. Festivals, religious occasions, professional al~d social 
responsibilities along with common illness such as constipation, fever, cold etc. can 
afTect the insulin and food requirements markedly. It has, therefore, been strongly 
advocated that diabetics must be rigorously counseled so that they can manage their 
blood glucose levels themselves. Patient education through cou~lseling sessions and 
mass media can help reduce the morbidities associated with diabetes. The subsequent 
discussion will highlight some of the points which should be kept in mind by the dietician 
while planning or implementing a counseling session. 

12.5 EDUCATION 
- .  

Education is very important for diabetics because it is a lifelong disorder. In order to 
enable the patient to lead a healthy and a good quality Iife free from complications, the 
diabetics must be educated sufficiently in the areas given below: 

0 The nature of disease. 

e Its acute and chrollic complications, (consequences of negligcnce). 

0 Self monitoring at regular interval for sugar (urine and blood) and serum lipids or 
any weight alterations and importance of weight maintenance. 

0 Adequate illformation on the diet (foods restricted, foods given in the 
moderation and free foods, concept of food exchanges glycemic index and 
planning meals). 



o Knowledge about insulin and drugs in relation to carbohydrates. Nrrtritional Management of 
Metabolic Diseases-I: 

o Importance of management by Diet, drugs and exercise. Diabetes Mellitus 

o Sick day guidelines (Refer to Box 12.3.) 

o Clarification of common food fads and misbeliefs, (Refer to Box 12.2) 

Suitable information needs to be distributed to diabetics. This could be self care 
materials, food guides or even simple innovative recipes. Audiotapes and videotapes 
in local languages may be developecl so as to facilitate wide spread dissemination of 
knowledge throughout the country. 

Box 12.1 

Some common food fads and fallacies linked with feeding diabetic patients are 
highlighted herewith. 

1. You caiznot eat rice if you are a diabetic. 

Both wheal and rice have a similar glycemic index which means that they raise 
the blood sugar level to the same extent, As long as you restrict the quantity (see 
food exchange), it does not matter what you eat. 

2. You can fast if you are a diabetic. 

Total fasting is not good especially for those who are on insulin or hypoglycemic 
drugs. It causes acute complications of hypoglycemia which can be life 
threatening. 

3. Carbohydrates should be restricted in diabetics. 

It is now known that carbohydrates need not be restricted and it could provide 
60-65% of the day's calories. Coinplex carbohydrates (high fiber content) found 
in cereals, pulses or green vegetables are known to improve the insulin action but 
simple carbohydrates present in sugar, sweets, honey and jams can increase 
blood sugar levels. Type of carbohydrate consumed is more important, 

Sick Day Guidelines 

A sickness, even minor, can increase the body's need for insulin. Extra insulin 
may be required bccause of the extra eliergy required by the body to overcome 
the illness. This can result in energy needs being fulfilled from other sources of 
energy in the body like fats causing acidosis. On any sick day, one must consider 
the need and follow the sick day guidelines given below: 

1. Never omit the insulin dose, even if the person is unable to eat. 

2. Test the blood glucose level bcforc each mealtime and at bedtime. 

3. If blood glucose levels ilre 240 111g/100 n ~ l  or higher, one should also test for 
urine ketones. DO THIS WHEN ILL FROM ANY CAUSE. 

4. Take liquids every hour. 

5. If the patient is too ill to follow the meal plan, advice to eat and drink 
whatever they call tolerate. Use fluids, water, fruit juice, tea etc. If they 
are unable to take fluids because of vomiting, call the DOCTOR. Soft foods 
like baked custard, cooked sofl cereal, creamed soups, milk shake, jelly, 
toast and even an ice-cream can be consumed. 

6. Rest or keep warm, do not exercise. Ask someone to care for the patient. 
If too unwell call the Doctor. 
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Initial and time to time counseling regarding prevention and control or management of 
diabetes must be obtained by individuals suffering from diabetes. In case of doubt 
seek the help of a dietitian. What are the preventive measures which a diabetic patient 
needs to practice to ensure a healthy life? These measures are discussed finally. 

12.6 PREVENTION 

We now know that diabetes is the outcome of many genetic and environmental 
factors. The former is not in our control but the latter can be modified. The most 
important rule in the prevention strategy is to maintain ideal weight. We have already 
learnt in Unit 9 about this concept. We can use the information given in the unit to 
calculate ideal weight for a diabetic patient depending on the height, gender and activity 
pattern. Can you not? Yes you can. 

TO SUCCESSFULLY CONTROL THE WEIGHT, ENCOURAGE A 
DIABETIC PATIENT TO DEVELOP LIFELONG, HEALTHY EATING AND 
LIFESTYLE HABITS 

So you can prevent diabetes by encouraging the diabetic patient to: 

1. Maintaining ideal body weight. 

2, Avoid high sugar, salt and fat foods. 

3. Take small bites and chew foods thoroughly. Eat and drink slowly. 

4. Eat protein rich food at each meal. 

5. Eat wisely at social gatherings and restaurants. 

6. Do physical activity. Walk daily. 

7. Avoid aerated and excessive alcoholic drinks. 

8. Minimize use of tobacco and other harmful drugs. 

9. Use artificial sweeteners if you have a 'sweet tooth'. 

10. Read and educate yourself on various aspects of diabetes. 

11. Avoid stress; enjoy good music, meditate and have positive attitude towards life. 
In other words make life-style and behavioural changes for better health. 

The section above must have helped you in understanding about the overall management 
of diabetes. Next, the check your progress exercise 3 given herewith will help you in 
recapitulating your concepts. 

Check Your Progress Exercise 3 

1. Fill in the blanks: 

a) Regular controlled exercise in diabetics helps to increase glucose .......... 
...................... 

....................... b) Stop exercising if your blood sugar values are or too 
...................... and not tinder control. 

c )  ................................ exercise by diabetics should be followed for 20- 
30 minutes 4 or more times a week. 

d) Exercise benefits type .................. diabetics more. 

e) ..................... is the best form of exercise for the elderly, 



2. Give five beneficial effects of aerobic exercises for diabelics, 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

3. State whether true or false. Also, correct the false statements. 

a) Oral hypoglycemic dnigs are ineffective in type 2 diabetics. 

............................................................................................................... 

b) The biguanide drugs are preferred to sulphonylureas because they do 
not cause weight increase in diabetics. 

............................................................................................................... 

c) Ir~sulin is produced in two different strengths and measured in milligrams. 

........................................................ 

d) Short acting insulin works immediately and can be combined with long 
acting insulins. 

............................................................................................................... 

e) Protarnine is a simple protein added to regular insulin. 

............................................................................................................... 
4. Why is education for diabetics important? 

...................................................................................................................... 
k ...................................................................................................................... 

5. The key to 'Diabetic Management' is diet, drugs and exercise. Comment on 
this statement. 

...........................(...............*.........................................*........................*....... 

.............. .....................)................................................#..........................*...... 

.......................................................................................................... 

........................................................................................................... 

Nutritional Mnnngement of 
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Diabetes Mellitus 

12.6 LET US SUM UP 

Diabetes as we all know is a disease with ever increasing prevalence in' our country. 
It can be described as a disease characterized by disordered metabolism and 
inappropriate hyperglycemia due to a deficiency either of insulin secretion or to a 
combination of insulin resistance and inadequate insulin secretion. 

In this unit we have learnt about the various types of diabetes and impaired glucose 
tolerance in different age groups. A brief note on the symptoms and coinplications of 
diabetes, as well as, the common diagnostic tests to identify and monitor diabetes are 
also given. 

The unit further elaborated on the overall management of diabetes wit11 emphasis on 
diet related aspects. We learnt that the management of diabetes involves a co- 
ordination between the diet, drugs and activity pattern of the patient, The nutrient 



Clinical Thcrapcntir requirements are elaborated and the use of alterllativc food components/ supportive 
Nutriiion therapy is also discussed. This unit also dealt with the significance and advantages of 

regular exercise for maintaining blood glucose within normal range. The use of different 
types of drugs1 insulin, their characteristic features and duration of action were also 
discussed thercafier. 

A dietitian is very often involved with counseling sessions which are aimed to help the 
patient in bccorning self-reliant regarding the day-to-day management of variations in 
blood glucose. Some useful tips regarding an effective education progralnme were 
also clucidated. 

12.7 GLOSS 

Acidosis : dcpletion of the body's alkali reserve with resulting 
disturbance of acid-base balance. Excess acid in the blood 
and body fluids. 

Ascites : a type of oedema characterized by the accumulation of 
fluid in the abdominal cavity. 

Insulin resistance : thc condition in which the cells fail to respond to insulin as 
they do in healthy people. 

Polyuria : excessive urination due to glucose in urine. 

Polyphagia : increased appetite due to inadequate utilization of glucose. 

Sonlogyi effect : hyperglycemia in the morning as a feed back response of 
counler- regulatory hormones to nocturnal hypoglycemia. 

Dawn phenomenon : reduced tissue sensitivity early morning resulting in mild 
hyperglycemia. 

12.8 ANSWERS TO CHECK YOUR PROGRESS 

Check Your Progress Exercise 1 

1. a)  carbohydrate, fat, protein 

b) insulin 

c) resistance 

d) gestational 

e) increased 

2. a) (i) 

b) (i) 

c) @ii) 

3. a) Polyuria refers to excessive urination at night in response to glycosuria 

b) Pardesthesia is a tingling sensation fell in the hands and feet followed by 
numbness. 

c )  Polyphagia is a feeling of increased hunger or appetite. 

d) Retinopathy is a highly specific vascular complication of diabetes involving 
the innermost lining of the retina. 

1 



e) Neuropatlly is a complication of chronic diabetes which involves damage 
to the sensory, motor and autonomic nelvcs. 

4. a) True 

b) False: Measuring glycosylated haemoglobin is better. 

c) True 

d) False. Glucagon injection is given in carly hypoglycemic condition when 
you are unconscious. 

e) True 

Check Your Progress Exercise 2 

1. The important goals of dieta~y management during diabetes'include: 

e maintain an optimum nutritional status 

e maintaining of desirable or ideal weight and allowing for normal growth and 
developnlent (in case of children) 

e maintain near normal blood sugar levels iind avoid fluctuations 

e delay the onset and prevent progression of acute a i~d chronic complications 
of diahetes mellitus. 

2,  a) False. Both arc important factors for determining the energy requirements. 

b) False. 35 calories per lrg body weight . . 
B c) True 

(1) True 

e) Tnre 

3. Wheat, bajra, ragi, whole pulses, beans, pcas, fenugreek 

4. Skirnlned milk, egg white, high fibre foods such as dalia, fruits and vegetables 
with their edible peels. 

5. a) Food Exchange: It is a comprehensive, easy to irse tool for planning balanced 
diet for diabetics. They are used in the form of food exchange lists which 
help in making quick and fairly accurate eslimations of the nutritive value 
of diet. 

b) Glycemic index of food is the blood glucose rcsponse to a food. It is 
measured by comparing the glycemic effect of a particular (Lcst) food with 
that from an equal amount of carbohydrate from a standard source of 
carbohydrate usually white bread or glucose. 

E )  Diabetic Foods are a range of semi processed, ready-to-eat foods which 
have been developed by lhe food industry to suit the nutrient requirenleets 
of diabetics. 

d) Fenugreek or methi seeds are good sources of soluble fibre. It contains an 
alkaloid substance called trigonelline which helps in seduce blood glucose. 
Hence it is a supporting therapy. 

Check b u r  Progress Exercise 3 

Nutritional Mannge~llcnt of 
Metabolic Diseases-I: 

Diabetes hlellitus 

1, a) maintain 

b) high, low 
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c) Aerobic 

e) walking 

2. Any five of the following: 

e lowers or eliminates the need for insulin/ drugs, 

0 decreases insulin resistance, 

helps in weight loss and maintenance of decreased weight, 

r lowers the triglyceride and increases the HDL levels, 

r improves circulation throughout the body, 

e reduces stress, and 

e reduces high blood pressure. 

3. a) Ftllse, oral llypoglycernic drugs are effective for typeZidiabetes since they 
help by stimulating the pancreas to release insulin or increasing insulin 
sensitivity1 effectiveness 

b) True 

c) False, Insulin is measured in units (wits per centimeter) 

d) True 

e) False. It is added to intermediate acting insulin. 

4. Education is very important for diabetics because it is a liklong disorder. In 
order to enable him to lead a healthy good quality life free from complications, 
the diabetics must be educated adequately. Suitable self care materials, food 
guides or evcn simple innovative recipes for diabetics. which should be translated 
into all the languages should be provided. Iniiid and time to lime counseling 
regarding prevention and control or management of .~abetcs must be ulldertaken 
by a registered dietitian. 

5. Successful management of diabetes involves a good co-ordination between the 
diet, activity and drugs consumed by the patient. This is also because all the 
three parameters mentioned above can result in the release or utilization of blood 
glucose. An imbalance between the three can result in frequent episodes of 
hyper/hypoglycemic shocks and thus, an increased risk for developing cl~ronic 
complications or even death. 
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In our previous units, we dealt wit11 major metabolic disorders. In this unit, we shall 
study about the diseases and disorders of the gastrointestinal (GI) tract. Have you 
ever suffered from abnormal sylnptoms of the gastrointestinal tract? The symptoms 
could be as simple as nausea, anorexia, weakness to more severe ones like abdominal 
pain, abdominal gas and flatulence, delayed gastric cmplying, diarrhoea or very severe 
ones such as the dumping syndrome, malabsorption syndromes arid many others that 
we will learn about in this unit. In order to prevent the developmelit 01 these disorders, 
the gut must remain healthy so that the GI tract functions can be carried out normally 
or else the site and the extent of the disease process can affect the nutrient absorption 
and cause malnutrition. In this unit, we will touch upon the common gastrointestinal 
disorders and diseases to highlight the causes, important signs and symptoms and the 
dietary management of the problems. 

Objectives 

After studying this unit, you will be able to: 

o explain the disease conditions, causes, complications of the disorders of the 
gastrointestinal tract, 

e discuss the effect of diseases on normal functioning of the gastrointestinal tract, 

e describe the modification of the regular or normal diet to suit these disease 
conditions, and 

e enumerate the principles of nutritional management in different disorders and 
diseases of the gastrointestinal tract. 



Clinical Therapeutic 
Nutrition 14.2 GASTROINTESTINfi DISEASES M D  

DISOmERS 

Before discussing the many gastrointestinal problems, it is useful to understand the 
basic physiology of the gastrointestinal tract. Figure 14.1 illustrates the different parts 
of the gastrointestinal tract. You would recall from your Applied Physiology Course 
($EN-001), Unit 6 that the gastrointestinal system performs the following four important 
functions. It helps to: 

- store food, 

- mix the food with enzymes produced in different parts of the gastrointestinal 
tract to break the complex foods to simpler forms of food (digestion), 

- propel the food mixture through mouth, oesophagus, stomach, duodenum, small 
and large intestines to the anus, and 

- absorb the various nutrients into the blood especially from small intestine and 
outer parts. 

Figure 14.1: Various parts of the GI tract i I 
Looking at the functions, you canunderstand that any disorder or diseases of a parlicular 
part can effect the storage, propulsion, digestion and result in nutrient deficiencies. 
We shall discuss the same in this unit and will begin with diarrhoea - one of the most 
common and fatal GI tract problems. 

14.2.1 Diarrhoea 

What is diarrhoea? Diarrhoea is characterized by the fiequent evacuation of liquid 
stools, usually exceeding 300 ml, accompanied by an excessive loss of fluids I 
and electrolytes, especially sodium and potassium. It occurs when there is I 
excessively rapid transit of intestinal contents through the small intestine, decreased. I 

enzymatic digestion of foods, decreased absorption of fluids and nutrients or increased 
1 4  1 

secretion of fluids into the GI tract. It is important to note here that diarrhoea is a ! 

symptom and not a disease. ! 

I 
An episode of diarrhoea can be acute (recent origin) or chronic (extended duration I 

and repeated episodes) in nature. You may recall reading in the Food Microbiology I 

ans Safety Course about microbial infections and toxins, which are a major cause of I 

I 

diarrhoea among individuals. However, there are several other causes of diarrhoea I 

such as metal poisoning, deficiency of enzymes, side effects of drugs, structural1 I 
functional abnormalities in the organs etc. Table 14.1 highlights the causes for acute 
and chronic diarrhoea. ~ 



Table 14.1: Causes of diarrhoea 

It must be evident from the table above that acute diarrhoea generally occurs in 
association with infections, poisons and drugs. Chronic diarrhoea on the other hand 
are the result of long-term diseases such as malabsorption syndromes, deficiency of 
GI secretions, chronic deficiencies/allergies elc. Some common forms of chronic 
diarrhoea which you may come across while managing other disease conditions include: 

Acute Diarrhoea 

Heavy metal poisoning e.g lead, 
mercury, arsenic. 

Viral infection (rotavirus) 

Bacterial toxin (Salmonella, related to 
food poisoning), Bacterial infection 
(E. Coli; Slzigella) 

Drugs (Ncomycin, colichine, antibiotics, 
antacids, chemotherapy, digoxin, sorbitol) 

Psychogenic factors 

Protozoa infection (giardia, lamblia, 
entamoeba histolytica) 

o Osmotic diarrhoea: This kind of diarrhoea is caused by the presence of 
osmotically active substances in the intestinal tract, which in turn, favour the 
drawing of large volumes of water in the gut e.g. diarrhoea associaled with 
lactose intolerance (sugar lactose is not digcsted duc to lack of enzyme laclase 
in the intestine), dumping syndrome (multiple symptoms rclatcd to removal of 
part of stomach). 

e Secretory diarrltoea: It is a rcsull of  active sccreiion OF electrolytes and watcr 
by the intestinal cpitlieliunl caused by bacterial anci viral infections. Thesc, in 
turn, lead to the productioil o l  cxotoxins and increased intestinal hormone 
secretion. 

Chronic Diarrhoea 

Malabsorption, lesions of anatomic, 
mucosal or enzylnatic origin. 

Metabolic disease such as diabetic 
neuropathy, Addison's Disease. 

Carcinoina of small intestine and colon. 
I 

Cirrhosis of livcr 

Allergy and food sensitivity 

e~ Exudative diarrhoea: It is associatcci with the illucosal damage leading to out 
pouring of mucus, blood and plasma proteiils with il net accumulation of water 
and electrolytes in the gut. 

s Limited mucosal contuct diarrltoea: It results from situations of inadequate 
mixing of chyme (semi-liquid Inass of L'ood passing through intestine) and 
inadequate exposure of chyme to intestinal epithelium because of destruction 
and decreased mucosa due to surgical proccdurc. This type of diarrhoea is 
usually complicated by steatorrhoea (increased amount of fat in feces). 

Now, let us have a look at the consequences of diai~hoea with the help of flow chart 
given in Figure 14.2. 

Consequences of Diarrhoea 

All of us must have suffered from diarrhoea atleast once in our liletirnc. I-low do you 
feel thereafter? Well moslo1 us must have experienced weakness, dizziness, dryness 
of mouth and anorexia. Oyr skin also becomes dry and loose. During diarrhoea the 
stools are loose and have a high water content - an indicator that water is being lost 
in higher than normal amounts. The stools also conlain a high amount ol: electrolytes 
due to enhanced peristaltic movements i.e. increased movements of tlie stoniach and 
inteslines. This results in the deficiency of water and electrolytes in the body Which is 
referred to as dehydration. Dehydration results in reduction in the extracellular blood 
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volume and hence a reduction in the total blood volume which is often referred to as 
hypovolemia. Low blood volume is associated with hypotension and a low cardiac . ' 

output. In response to hypotension, the heart tries to compensate by increasing the 
number of cardiac cycles per minute which is indicated by a high pulse rate. You will 
often find that during diarrhoea the patients have low blood pressure but usually a 
higher than normal pulse rate. As the severity of dehydration increases, despite 
enhanced cardiat? cycles, adequate amount of blood and nutrients do not reach all 
body parts/organs. The patient is therefore cold to touch at the extremities. Another 
complication that may arise if severe dehydration does not receive prompt medical 
care is ischemic damage to the tissues of various organs due to reduced supply of 
oxygen and nutrients. Of most significance is damage to the kidneys and brain. Reduced 
blood volume results in reduced glomelvlar filtration rate and hence a low urine output. 
This in turn can'result in accumulation of toxic waste products in the blood which can 
be measured by the level of blood urea nitrogen levels. Other associated changes can 
be observed in the form of azotemia - abnormal high level of urea and creatinine a ~ d  
metabolic acidosis which develop during acute renal failure. Acute renal failure is 
particularly observed during severe diarrhoea coupled with delayed or absence of 
adequate fluid management. Another consequence, which we were discussing, involved 
changes in the nervous system. They can be as mild as dizziness due to less supply of 
oxygen, glucose and other nutrients to the braill cells or as severe as resulting in coma 
due to excessive accumulation of nitrogenous waste products and other toxic lnctabolites 
in the blood. It would thus be evident that maintenance of adequate blood voluine is 
imperative to prevent dehydration and its consequences some of whicl~ call be life 
threatening. A basic oulline of the consequences of diarrhoea has been indicated in 
the Figure 14.2. 

Loss of water and electrolytes (causes dehydration) 
I 

J. 

Drop in the extracellular fluid volunle 
I 

Increase in pulse rate 
I 

Drop it1 blood pressure 

\1 
Supply of blood to extremities reduced 

I 

Cold extremities 

. J. 

Compromised blood supply to vital organs like brain and kidney 

J 
Impaired consciousness and decreased urine output 

I 

Disturbed acid base balance 

Depletion of base reserves 
I 

J. 

Acidosis 

COMA I 

\ , j 
Figure 14.2: Consequences of diarrhoea 



By now, you must have understood the seriousness of diarrhoea and can understand 
that it is the highest cause of illness and death especially in children. 

We will now continue our discussion to learn about the treatment and management of 
diarrhoea. 

Treatment and nzanagement of diarrhoea 

You must have realized by now that diarrhoea should not be neglected and must 
receive proinpt medical care to minimize the frequency of morbidity and morlalities. 
In light of the complications discussed above, let us now examine what should be the 
objectives in the management of this disease. 

Objectives 

The major objectives in the management of diarrhoea include: 

1. Fluid and electrolyte replacement 

2. Removal of cause (especially if infection) 

3. Nutrition concerns (chronic diarrhoea) ' 

Pro~npt replacement of fluids and clectrolytes is of most significance to prevent 
morbidities and mortality associated with dehydration. This is follawcd by removal of 
cause which is a medical aspect and sllall 1101 be discussed in detail here. Removal of 
cause may require antibiotics, gaslric leavngc or opcralive procedures to name a 
few. We will now discuss the management of diarrhoea in detail. 

The first step should be to determine the status of dehydration. We have already 
talked about the mild, inoderate and severe dehydration. In mild to moderate cases 
fluid, electrolyte and acid base homeostasis should be preserved. Nutritional status 
should be restored and anti-microbial agents should be given. Associated problcms 
like persistent vomiting, abdominitl distension and convulsioils should be managed. 

The therapy for diarrhoea thus consists of: 

1. Determilling h e  status of dehydration 

2. Fluid management 

@ Oral Rehydration Therapy (ORT ) - home madc/commercial Oral 
Rehydration Salts (ORS) 

cs Emergency treatment and drug ~nanngement 

3. ' Nutritional mailagerneilt 

Now, let us understand these points. 

1. Determining the status of del?yrlratio?z has been explained to you earlier. The 
child in a severe dehydration state must be hospitalized, 

2. Fluid management: The key to diarrhoea management is the early replacement 
of fluid lost in the stools through intravenous or oral route. While severe cases 
need administration of dextrose and elcctroIyte solutions intravenously; mild to 
moderate cases can be managed at home. The patient can be easily managed 
by giving any fluid at home e.g. coconut water, buttermilk, salted rice kanji, 
lemon sugar salt beverage or weak tea. This is con~monly referred to as the 
Oral rehydration therapy (ORT), Let us read more about ORT. 

a Oral Rehydration Therapy (ORT) refers to providing fluids and/or oral 
rehydration salt solutions to the patient. An oral rehydration solution can easily 
be prepared at home by taking a teaspoon of salt, 3 tablespoon of sugar wit11 or 
without lemon juice mixed in a liter of potable water. Oral Rehydration Salt 
formulations as suggested by WHO are freely available comncrcially in small 
packets. 

Nutritional Management 
of Gastrointestinal 

Diseases and Disorders 



Clinicnl Therapeutic 
Nutrition 

Composition of Oral Rehydration Salt (WHO Standard Formulation) 

1. Sodium Chloride (common salt) = 3.5 g 

2. Glucose = 20 g 

3. Trisodium Citrate = 2.9 g or sodium bicarbonate = 2.5 g 

4. Potassium chloride = 1.5 g. 

5.  Dissolved in a litre of potable water. 

This solution provides (g per litre of water): 

1. Glucose (g1100 ml) = 2 (provides energy) 

2. Sodium (mEq/L) = 90 (favours rehydartion) 

3. Potassium (mEq/L) = 20 (prevents acidosis) 

4. Chloride ( mEq/L) = 80 (favours rehydration) 

5. Bicarbonale (mEq/L) = 30 (builds base reserves) 

6. Osmolality (mOsmfL) = 330 (maintains osmotic balance and favours early 
rehy dration). 

s Emergency treatment and drug treatment: Severe dehydration is fatal and 
requires intravenous fluids and hence hospitalization. You have read about causes 
of diarrhoea and know that several types of protozoas, viruses and bacterias 
cause diarrhoea. Many toxins are produced by some varieties of bacilli, which 
are harmful for the nlucosal lining and hence drug therapy is required. 

Next, we shall discuss about thedietary management of diarrhoea. 

3. Nutritional management 

The conservative concept of treatment for diarrhoea was not in favour of feeding 
adequate amount of hod. However, with the identification of varied underlying causes 
and not so positive outcomes of the starvation therapy, it has become evident that 
adequate nutritional care is pertinent to ensure enhanced recovery and proper 
rehabilitation. Dietary management of diarrhoea has changed completely over the 
years and it is now advocated th3t the patient should be prescribed a diet most suitable 
for the underlying etiology of diarrhoea. Today we know that the nutrient requirements 
and or the quality (consistency) of diet may not necessarily be the same for all forms 
of diarrhoea. While the demand for fluids and electrolytes are particularly high during 
an acute episode; that of all macro-and micronutrients increases during chronic 
diarrhoeas. In our subsequent section, we shall discuss in detail the nutrient requirements 
during diarrhoea. 

Dieta1.y Recomnzendations during Diarrhoea 

The diet should take into account the normal RDI and various adjustments made to 
the quantity and quality of the foods to be given. The following information will help 
you to understand these concepts. 

Energy: During the acute phase of diarrhoea, the caloric intake can be increased 
gradually as per the tolerance of the patient. An increment of 200-300 Kcal is a 
feasible target. Patients suffering from diarrhoea should never be starved as even in 
acute diarrhoea digestive enzymes are functional and almost 60% digestion can take 
place. Resting the gut can be most damaging as it can bring about structural changes 
in thc gut membrane, which call predispose an individual to associated complications, 
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of nutrients, and are therefore at lesser risk to nutritional deficiency. These children 
show better weight gain, have shorter duration of diarrhoea1 episode and a quicker 
recovery. Calories can be provided through easily digestible carbohydrates. Excess 
sugar may be avoided to prevent fermentative effect, which may aggravate the 
diarrhoea. 
Protein: Requirements are increased only in chronic diarrhoea because of associated 
tissue depletion. An additional 10 g of protein may be recommended above the normal 
requirements. Milk a source of good quality protein is restricted as it is a high residue 
food or if it is anticipated that diarrhoea may have developed due to relative deficiency 
of lactase in the gastrointestinal tract. Milk in the fermented form like curds is better 
tolerated, as it is easy to digest and helps in maintaining the gut health. Other cooked 
and diluted milk products like a light porridge; paneer etc can also be tolerated in 
small amounts. Apart from these, easily assimilated protein-rich foods like minced 
meat, egg, skimmed milk and its preparations can be given, 

Fats: Total amount of fat may be restricted as its digestion and absorption is 
compromised. In order to increase on the calorie density of the diet, emulisified fats 
or those, which are rich in medium chain triglycerides, may be added in restricted 
amounts. Fats like butler, ghee and cream are easily digested. Fried food must be 
avoided. Invisible form of fat i.e. fat present inherently in the food (egg yolk, whole 
milk, paneer, curd, flesh food etc.) is tolerated more as compared to visible Iorm 
of fat. 

Carbo!zydrates: Adequate amount of carbohydrates i.e 60-65% of the total energy 
should be given to the patient. Easily assimilated carbohydrates i.e. principally starches 
should be preferred. Glucose, sugar, honey, jaggery, potato, yam, colocasia, rice, sago, 
semolina, refined flour, pastas can be incorporated lo prepare dishes such as khichdi, 
vegetable/pulse puree, fruit juices, souffli, shakes, custard and kanji. The fibre content 
of the diet should be kept minimum and insoluble fibre should particularly be avoided. 
Table 14.2 and 14.3 give the low fibre and low residue foods. Alow-residue/low fiber 
diet limits the amount of food waste that has to move through the large intestine. 
These diets may help control diarrhoea and abdominal cramping and make eating 
more enjoyable. 

Information provided in Box 14.1 relates to the concept of residue read it carefully. 

Box 14.1 Residue in Foods 

Residue is defined medically as the solid contents that have reached the lower 
intestine. A low residue diet is composed of foods, which are easily digested and 
readily absorbed, resulting in a minimuin of residue in the i~ltestiilal tract. Thus, 
a low-residue diet contains limited amounts of undigested or only partially digested 
ingredients. Foods, which are high in residue, are those, which are high in 
roughage, or fiber. The main source of residue is fiber in foods like whoIe-grain 
breads and cereals, seeds and nuts, dried fruits, and the stalks and skins of fruits 
and vegetables. Milk should be consumed in moderation. 

a Fibre: InsolubIe fibre in the form of skins, seeds and structural plant materials 
should be strictly avoided to minimize on the irritation of the GI tract. Soluble 
fibre in the form of stewed fruits and vegetables like apple juice, stew, guava 
nectar and pomegranate juice help in binding the stool and favour good environment 
in the gut. Fruits like papaya and banana have an astringent property and are 
beneficial. 
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Table 14.2: Low fibre foods 

Table 14.3: Low residue foods 

Milk products 

Cereals 

Pulses 

Vegetables 

Fruits 

Paneer, curds, toned milk 

Refined cereals: rice, white bread, noodles, maida, suji 

Dehusked pulses - b .  

Potato, bottle gourd, tomato (without skin or seeds), 
spinach 

- 

Papaya, banana and fruit juices 
1 

Vitamins nncl wriilerals: Loss of vitamins is related to the degree of rnucosal damage 
in chronic diarrhoea, which in turn impair absorption and synlhesis of various essential 
substances in the body. The vitamins of importa~lce are B complex vilamins especially 
folic acid, vitamin B,, and vitamin C. Fat soluble vitamins (A, D, E and K) can be lost , 
if fat is not digested and lost in stools. Minerals which are of importance iilclude iron 
especially if there is an associated bleeding. Sodium and potassium may need to be 
replaced. Potassium supplementation [nay favour bowel motility and build up appetite, 

Cereals 

Vegetables 

Fruits 

Meat and its products 

Pasta 

Sweets 

Fluids: Intake should be liberal to minimize the risk of dehydration. Remember wc 
read about fluid management in this section before. Preference must be given to 
diluted drinks as concentrated ones may favour osmotic diarrhoea. 

Lastly, a few simple tips which sbould be given to the patient. 

Rice, refined cereals such as maida, suji, white bread 
sweet biscuit, cornflour 

Tender, well-cooked, pureed low fibre vegetables 

Fruit juices or pureed fruits 
- 

Chicken and fish 

plain macaroni, noodles, sphagetti etc. 

White sugar, brown sugar, honey, clear jelly 

s Boiling, steaming, baking, pressure cooking should be encouraged 

e Consume small and light meals frequenlly instead 013 big meals a day to replenish 
the lost nutrients. 

e Have plenty of fluids like lemon juice, fruit juices, vegetable soups, watery dals, 
lassi, coconut water etc. to make up for the losses of fluids. 

Have fruits like b.anai~la and apple as they are rich in potassium which helps'to 
maintain fluid balance. 

e Try to restrict the consumption of milk and dairy products, as they are difficult to 
digest , 

e Avoid fried foods. 

0 Avoid raw vegetables like salads. 

While the above mentioned principles are applicable for patients of all age groups and 
gender, we shall discuss some important aspects of management among infants and 
young childreil whicl~ are the most vulnerable segments especially with respect to 



developing complicatioas. It has also been observed that myths regarding breast 
feeding and food consumption are rampant due to ignorance. Efficient and aggressive 
counseling of the parentslcarelakers is equally important for preventing dehydration 
and malnutrition which may affect the growth and development of the child in the 
long run especially in cases of chronic diarrhoea. Let us now move on to the 
management of diarrhoea in children - which is one of the leading causative factors 
of infant deaths in our couatry. 

Dietary Management of Clzildren with Diarrhoea 

Diarrhoeas are more common in children and malnutrition often leads to the elicitation 
of this symptom as u~ldernourished are more prone. Poverty, ignorance, poor sanitation 
are often the underlying risk factors. The magnitude of the incidence of diarrhoea in 
India is majorly observed in children. It has been estimated that almost 250 million 
episodes of diarrhoea annually are observed in children below 5 years and nearly 1.5 
million children die of diarrhoea annually. Thus, managing diarrhoea in children is of 
great concern. The guidelines for the same are as follows: 

1. The first objective is to rehydrate the child. Thus using ORS would be the ideal 
modality. The WHO-ORS standard preparation is useful but recent studies have 
suggested that the osmolarily of the solution should be reduced from 311mmol/ 
Iitre to 200-250 mrnol/litre by reducing the concentration of glucose. Sodium has 
a beneficial effect on the stool output and duration especially in non-cholera 
diarrhoea. This can be achieved by diluting the ORS salt in 1.5 litres instead or 
the usual 1 litre for ii~fants under age 2 months. 

2. Breast feeding should be continued in young inlants during diarrhoea. This helps 
in decreasing the number and volume of stools and the duration of diarrhoea. 
Starving the child during diarrhoea may deteriorate the nutritional status. 

3. Children 4-6 months of age or oldcr should reccive energy rich mixture of soft 
weaning foods in addition to breast milk. The energy rich mixture can be a mix 
of cereal, pulse, roots, green leafy vegetables, and fats like ghee, butter that are 
easy to digest. The caloric density of the feeds can be increascd by using amylase 
rich flour (ARF), i.e the flour obtained from germinated grain which is rich in 
amylase and call be prepared as a soft and Lhin porridge without taking away 
its llulritional value. Fermeilted foods like dhokla, bread, idli, dosa may bc included 
in the diet. 

4. Foods to be avoided include: spicy and oily foods, confectionary, mithai and 
chocolates, as well as, uncooked fruits and vegetables. 

5. Supplementation with B-complex vitamills especially folic acid, vitamin B,, and 
minerals like zinc help in normalizing the intestine. 

6. The criteria for monitoring the state of hydration and nutritional status are: good 
urine output, appearance of the eyes, skin, buccal mucosa and weight gain. 

7. Consult the doctor, if required. 

REMEMBER THE GOLDEN RULE: FEED IN DIARRHOEA, DON'T 
STARVE THE CHILD. 

THERE ARE MORE LIVES LOST DUE TO STARVATION THAN 
FEEDING. 

1 e INFANT: CONTINLTE BREAST FEEDING I 
e OLDER CEILDREN; MAKE NECESSARY MODIFICATIONS 

IN THE NORMAL DAILY DIET. GIVE FREQUENT LIQUIDS 
ORIAND LOW RESIDUE SOFT DIGESTIVE FEEDINGS. GIVE 
BLAND AND LOW FIBRE DIETS. 

We shall next proceed over to discuss about another common disorder of 'the gastro- 
intestinal tract viz., constipation. 

Nutritional ~ a n a b e m c n t  
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14.2.2 Constipation 

Constipation is irregular, infrequent or difficult passage of faeces. It is the most common 
physiological disorder of the alimentary tract. It is characterized by inconlplete 
evacuation of hard, dried stools. It occurs commonly in children, adolescents, adults 
on low fibre diets, patients confined to bed, in invalids and in elderly persons. It is a 
condition in which: 

a fewer than 3 stools per week are passed while a person is eating a high residue 
diet, 

a more than 3 days go by without the passage of a stool, and . 

stools passed in one day amounting to less than 35 grams. 

There are three main types of constipation. These are: 

1. Ato~zic constipation : This type is most common, often it is called the "lazy 
.bowel". There is a loss of muscle tone causing weak peristalsis, the causes are: 

a) lack of fluids, rouhage and potassium 

b) vitamin B Complex deficiency 

c) irregular defeaction habit and poor personel hygiene. 

d) excessive purgation or use of enema. 

e) sedentary lifestyle or lack df exercise 

1. Spastic constipation: It results from excessive tone of the colonic muscle. 
.- 

2. Obstructive constipation: It occurs usually due to obstructio~l in the colon, cancer, 
or any other obstruction due lo inflammation or narrowing of the lumen. 

Let us see what are the causes and symptoms of constipation. 

Etiology 

The most common causes of constipation are poor elimination habits, a lack of fibre in 
the diet, insufficient fluid intake, lack of exercise and a loss of lone in the intestinal 
musculature. Apart from these, chronic overuse of laxatives, nervous strain and worry 
are also some common causes. The causes can be classified under two heads - 
systemic and gastroirltestinal -as highlighted in Table 14.4. 

Table 14.4: General causes of constipation 

( Lack of exercise ( Gastric cancer I 

Systemic 

Side effects of medications 

Metabolic or eildocrinal abnormalities such 
as hypotl~yroidism 

1 Ignoring the urge to defecate 

Gastrointestinal 
Celiac disease 

Duodenal ulcer 

- -- 

I Cystic fibrosis 
-- - -- -. -- -- 

1 Vascular disease of the large bowel ( Diseases of the large bowel 1 
-- -- - .. 

I Diet low in fibre . .  ( Irritable bowel syndrome -1 

Synzptonzs 
Have you ever sulfered from constipation? Do you recall the symptoms associated 
with the problem? Yes, the symptoms were specific to having a bloated stomach, 
stomach painslcramps, inability to evacuate, a feeling of fullness in the lower abdomen, 

Pregnancy Anal fissures & haemorrhoids 

Laxative abuse 



lethargy, irritability, a sensation of dullness or even moderate pain in the head. These 
are the symptoms of constipation. 

Let us now move on to the major complications involved in this disorder. If constipation 
is suffered frequently, the problem worsens due to a,vicious cycle of events, as depicted 
in the Figure 14.3. -- 

Diameter of the bowel is 
effectively reduced 

Efficiency of the bowel 

Time taken to pass 
faeces is increased 

Old hardened faeces 

Figure 14.3: Cu~nplicntions in constipation 

is reduced 1 accumulate in the bowel n 
Apart from this, the list of olher complications for constipation have been mentioned 
in Table 14.5. 

Table 14.5: Complications associated with constipation 

What can be done to prevent constipation? Can dietary management help relieve the 
problem? Let us find out. 

Haemorrhoids (swollen blood vessels around Diarrhoea 
the anus) 

Management of Constipation 

Anal fissure (a tear in the anal region) 

Rectal bleeding (protruding rcctum 
through thc anus) 

Rectal hernia 

Uterine hernia 

You must have realized by now that proper dietary and lifestyle management can 
help in maintaining the normal bowel movements to a great extent. Medical 

.interventions are required only when constipation arises because of some structural1 
functional change in the gastroi~~testinal tract. In our subsequent discussions, we will 
deal with the dietary management of conslipation. Let us first identify the objectives 
of the patient care process. 

Faecal iricontinence (inability to 
control bowel movement) 

Rectal prolapse 

Faecal impactio~i (hard stools in 
the bowel) 

Uterine prolapse (downward 
displacement) 

Dietary and Life Style management Goals 

The dietary and life style management goals include: 

To develop regularity of habits in evacuation 

Nutritional Management 
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o To follow a regular meal pattern 

m ~onsun;e a high fibre diet 
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e Take adequate amounts of fluids 1 

e Increase physical activity 

Based on these objectives, the dietary management of constipation is highlighted next. 

Dietary Management of Constipation 

Management of constipation lies in developing regularity of habit through a bowel- 
training programme and by establishing good healthy habits such as regular meals and 
elimination timings, adequate fibre and fluid intake, and sufficient exercise. 

The mainstay of the treatment of constipation is however dietary in nature wit11 a lot 
of emphasis on dietary fibre and fluid intake. So let us get to know about dietary 
fibre - its sources and potential benefits. 

Dietary fibre is defined as plant polysaccharide resistant to hydrolysis by the digestive 
enzymes in the human intestinal tract. It includes: 

o Structural polysaccl~arides (insoluble fibre) of the plant cell wall such as cellulose, 
hemicelluloses, no11 carbohydrate material, lignin etc. 

o Non-structural polysaccharides (soluble fibre) such as pectins, gums and 
mucilages. 

What are the sources of dietaly fibre in our diet? 

The sources of dietary fibre include whole grain cereals, legumes, whole pulses, leafy 
vegetables, vegetables like peas, beans, ladies finger, fruits like guava, apple, citrus 
fruits, nuts, oilseeds like flaxseeds, methi seeds etc. Remember we read about the 
sources of soluble and insoluble fibre in Unit 11 earlier. You may wish to go back and 
recapitulate. 

Do you know what the recomn~endations for fibre are? Well, the crude fibre intake 
should be 14 g/1000 Kcal. For adult woman 25 glday and for adult man 38 gtday is 
desirable. 

Increase in fibre intake may lead to symptoms sucll as flalulence and abdominal . 

distention. This can be relieved through use of inputs like sprouting, Ierinentation, 
proper distribution of high fibre foods through out the day and adequate fluids. Bran 
and powdered supplements may be of help in individuals who do not eat sufficient 
amounts of fibrous foods. 

What nbozlt the fluid and otlzer nutrient intake during constipatio~z? 

The fluid intake should be at least 2 litres daily. This includes fluid as foods and beverage 
besides water. The intake of lemon juice, citrus fruit juices, coconi~t water, vegetable 
soups, watery dal, lassi and watermelon juice may have an added benefit of adding 
vital nutrients like potassium which improve the muscle toile. 

As for the other nutrients i.e. calories, proteins, carbohydrates and fat the 
requirelnelits would be the same as the RDA for a particular age, sex, occupation of 
the individual, weight status etc. 

The nutritional management should aim at: 

o developi~~g regularity of habits of evacuation 

e following a regular and balanced meal pattern 

e consuming a high fibre and adequate fluid diet, and 1 1  
e increase in pllysical activity and exercise I 
The requirements of various nutrients are not altered in constipation. It is essentially a 
normal balanced diet (normal RDA's) with modification in fibre and fluid intake. The 



intake of fibre should be increased. High fibre foods should be given freely. Some of 
the foods which can be given freelylavoided have been mentioned in Table 14.6 and 
14.7 respectively. 

Table 14.6: Foods to be given freely in constipation 

Table 14.7: Foods to be avoided/ restricted during constipation 

I 
Cereals 

Pulses 

Vegetables 

Fruits 

Refined foods: pasta, refined cereals like maida, suji, baked products, pizza, patties, 
biscuits etc. 

Deep fried foods 

Pureed fruits and vegetables, banana, mango etc. 

Whole-wheat, maize, millets. 

Whole-pulses such as rajma, chole, wl~ole green gram etc. 

Green leafy vegetables, knoll Idol, lotus stem, peas, beans 

Guavas, pomegranate, apples with skin, chickoos, cherries, pear, 
peaches and plums. 

When changes. in diet and activity patterns do not ilnprove constipation, further 
evaluation is warranted and the need for drugs prescribed by the physician may be 
necessary. 

Now let us gear ourselves to some check your progress exercise, before we move 
any further. 

Check Your Progress Exercise 1 

1. Make a list of 10 foods low in dietary film and 5 foods low in residue. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
2. Suggest ways how you call improve thc dietary fillre ii~lalte of an elderly 

man 65 years of age. Justify your selection. 

....................................................................................................................... 

....................................1.l.....*...,.....,....,............. ....................... 

....................................................................................................................... 
3. List five food preparations which call be used in the rehydration of acute 

diarrhoea. What is the relationship between salt, sugar and water in ORS? 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
4. Suggest a feeding schedule for a child recovering from acute diarrhoea and 

justify your selection. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
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In the section discussed abovej we learnt about the etiology and management of two 
distinct disorders of the bowel viz., diarrhoea and constipation. We sball continue our 
discussion on certain other common disorders of the gastrointestinal tract such as 
oesophagitis and gastrocsophaus reflux disease. 

How many of us get the symptoms of heartburn, acidity and bloating often? Do we 
know as to why it happens? It is important to leain about these symptoms in view of 
their wide prevalence among the general masses, as well as, among patients. Let us 
examine and find out the details of the associated condition. 

14.2.3 Oesophagitis 
We already know that oesophagus is a muscular tube 25 cm in length and basically 
helps in transporting the Iood from the mouth to stomach, As the bolus of food is 
moved voluntarily from the mouth to the pharynx, the upper oesophageal sphincter 
relaxes, the food enters oesopltagus and subsequently the lower oesophageal sphincter 
(LES) relaxes to receive the food bolus. With the help of peristaltic waves, the bolus 
of food is moved into the stomach. Refer to Unit 6, section 6.6 in the Applied Physiology 
Course for more details on this aspect. 

Oesophagitis occurs in the lower oesophagus as a result of the irritating effect of 
acidic gastric reflux on the oesophageal mucosa. It can an acutelchronic inflammation 
of the oesophageal wall. It is associaled with the conlmon syinptom of heartburn 
(burning epigastric substernal pain). Other symptoms are regurgitation and dysphagia 
(difficulty in swallowing). Difficulty in swallowing occurs due to pain associaled with 
inflammation of the tissues of the oesophagus. Regurgitation of the acidic gastric 
contents can be cause or result of oesophagitis. Let us learn about the two types of 
oesophagitis conditions: 

1. ' Acute Owoplzagitis - It is characterized by substernal pain on swallowing. It is 
due to prolonged intubation, extensive burns, excessive vomiting, ingestion of a : 
toxiii/chetnical or due to diphtheria. 

2. Chroriic or Reflux Oesophngitis - It is characterized by intermittent 
heartburn, pain on taking hot or cold foods, spicy or acid foods. This is a result of 
recurrent gastroesophageal reflux due to hiatus hernia, reduced lower 
oesoplsageal sphincter (LES) pressure, increased abdominal pressure (obesity, 
pregnancy, hiatus) increased abdominal adiposity and recurrent vomiting. 

The severity of the oesophagitis resulting from oesophageal reflux is determined by ' 

the content of gastric reflux mucosal resistance, clearing rate of oesophagus and rate 
of gastric emptying. Content of gastric reflux may include partly digested food, pepsin, 
acid and possibly bile and at times pancreatic enzymes. It is probably this combination, 
which causes mucosal damage, Symptoms develop when reflux becomes frequent 
and mucosa of oesophagus becomes sensitive to the reflux contents. 

I 

Competency of LES (Lower Oesophageal Sphincter) is important. The pressure of 
this sphincter is controlled by many factors, one of which is hormonal. LES decreases 
during pregnancy, in women on oral contraceptive and late stage of ineiistrual cycle. 
Other factors may include overweight, hiatus hernia, tight clothing, H. pylori bacteria, 
aid excessive use of drugs like aspirin and anti-inflammatory drugs. 

Certain foods like fatty meals, chocolate, coffee, alcohol, spicy food, citrus juices 
I 

lower the sphincter pressure (also hormone mediated). 
I 

The causes include tissue erosion by hydrocliloric acid (EIC1) and pepsin, with symptoms 
of subslcrnal burning, cramping, pressure sensation or severe pain. These symptoms 
are related to: 

e anincompetent gastroesophageal sphincter, 

e frequency and duration of the acid reflux, and 



o inability of the oesophagus to produce normal peristaltic waves to prevent 
prolonged contact of the oesophageal mucosa with the acid pepsin. 

Tlle patients usually present the following symptoms: 

Symptoms 

The symptoms of oesophagitis include heartburn or pyrosis, iron-deficiency anaemia 
due to chronic tissue bleeding, aspiration, which may cause cough, dyspnea or 
pnenmonitis. The complications involved in the disorder are stenosis and oesophageal 
ulcer. Significant gastritis in the herniated portion of the stomach may cause occult 
(hidden or minute amounts) bleeding and anaemia. 

Before we move on to the dietary factors, let us have a look at the following case. 
Meeta is a 49-year-old female working in a MNC. From past few days, she had been 
complaining of persistent abdominal pain, diarrhoea and weight loss. Her medical 
examination revealed the acute condition of oesophagitis. What dietary advice would 
you give to her so that her symptoms arc relieved and she gains back her normal body 
weight? Let us read and' find out. 

Nutrition Management Goals 

The objectives of nutritional care include the following: 

1. Prevention of irritation of the inflamed oesophageal mucosa (in the acute phase). 

2. Prevention of oesophageal reflux 

3. To decrease the acidity of the gastric juice. 

It is evident from these objectives that there is no significant change in the nutrient 
requirements of the patient. We however need to make several qualitative changes in 
the diet and feeding pattenl. Let us take an overview on these aspects now. 

Dietary Manage~nant 

Providing adequate nutrition support may require emphasis of different aspects during 
acute and chronic oesophagitis. ' . 

In acute phase, the dietary factors to be kept in mind are: 

e ,Liquid diet; small and frequent meals. 

Less abrasion to the oesophagus thus avoiding orange juice and other citrus and 
tomalo products because of their acidity. 

e Spices like chili powder, black pepper to be avoided. 

While in chl.onic plzase, following factors must be considered as well: 

e Efforts must be taken to increase 1,ES pressure. Mcalslfoods high in protein 
increase sphincter pressure and reduce the likelihood of reflux and heartburn. 

Avoiding foods that are known to cause heartburn and decrease LES pressure 
like chocolate, alcohol, caffeine containing beverages, coffee, cold drink, Eatty 
foods ind increased fat intake. 

~ iming  of the meals is very important especially before the afternoon nap and 
evening. The patients should consume nothing except water 3 hours before 
lying down. This in turn ensures an almost empty stomach with less likelihood of 
reflux on lying down. I 

Avoid lying down, bending or straining immediately after eating. 

Reduce weight so that abdominal pressure is decreased. 
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e Avoid tight fitting clothes. 

e Avoid smoking as nicotine decreases. LES pressure. 

Other effects of smoking on the GI !&act includes: I 

, 
1. A decrease in pykoric sphincter pressure which may predispose an individual to 

duodenal ulcer. 

2. An alteration in the nature of gastric contents - inhibition of bicarbonate secretion, 
decreased duodenal pH, acid secretory response to gastrin is increased. 

3. Impairs the ability of drugs to lower overnight acid secreti0.n (cemetidine). 

4. Impairs healing of wounds - favours ulceration of wounds leading to haemorrhage 
necessitating surgery. 

Let us now understand one of the most commonly observed conditions associated 
with chronic oesop'hagitis i.e. gastroesophageal reflux disease (GERD). 

14.2.4 Gastro Oesophageal Reflux Disease (GERD) 

GERD refers to the regurgitation of acidic stomach contents illto the oesophagus. It 
results in a spectrum of clinical manifestations, the most common being heartburn 
and acid regurgitation. The pathologic reflux can result in a wide variety of clinical 
presentations. GERD is typically chronic, and while it is generally non-progressive, 
some cases are associated with the development of complications of increasing severity 
and significance. Reflux occurs when the pressure inside thc stomach is higher than 
that maintained by the muscles found where the stomach and oesophagus meet. This 
can happen for a number of reasons, outlined in the etiology below. 

Etiology 

GERD may develop due to any of the following reasons: 

e decreased muscle tone or abnormal relaxation of the LES, 

e reduced stomach motility, allowing food to remain too long in the stomach (gastric 
stasis), where 

r hiatus hernia. 

Episodes of reflux are triggered or worsened by a variety of factors. Sympton~s nlay 
be aggravated by chocolate, caffeine, alcohol and spicy foods, which stimulate acid 
secretion or by fatty foods, which delay stomach emptying. Gravity works against 
normal digestion and can promote reflux when the patient bends over or lies horizontally. 

In addition, pregnancy or constipation may worsen GERD by increasing intra-abdominal 
pressure. Secondary causes of GERD include reflux caused by acid hypersecretory 
states, connective tissue disorders (scleroderma), gastric outlet obstruction as caused 
by ulceration and stricture, and delayed gastric emptying due to conditions such as 
gastric stasis, neuromuscular disease, idiopathic gastroparesis, pyloric dysfunction, 
duodenal dysmotility, or duodenogastroesophageal bile reflux. 

Most patients with complicated GERD have a hiatps hernia, which, by displacing the 
' 

LES segment of the distal oesophagus, both reduces LES pressure and impairs acid 
clearance. We will learn about hiatus hernia latter in this section. 

Let us move on to the study the signs and symptoms of GERD. 

Symptoms 

Most commonly, people with GERD complain of heartburn, a painful or 
uncomfortable feeling in the chest, which may radiate to the back. often the 
patient will recognize a pattern of symptoms related to timing, food or body position. 
Heartburn may be mistaken for angina pectoris, which is pain in the chest related 



to heart disease; a careful history and physical examination should distinguish between 
the two (although it is certainly possible for a patient to have both). ~ ~ m ~ t o m ~  are 
most often present after meals, especially after eating certain foods, and at night, 
while lying in bed, and may be relieved temporarily by antacids or milk. 

In addition to heartburn, difficult or painful swallowing, a sour taste in the mouth, and 
Frequent belching are common. Less typical Ieatures include chronic cough, 
hoarseness, sore throat and a sensation of fullness. Important extra-oesophageal 
symptoms include laryngitis, pharyngitis, chronic sinusitis, dental erosions, asthma, 
and chronic cough. These symptoms can occur as a result of gastric acid reflux into 
the throat and vocal cords or down into the lungs. Acid reflux due to GERD can also 
erode teeth. 

Nutritional Management 
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Some of the common complicatioils which have .been observed among patients with 
GERD are being discussed below. 

Complications 

Apart from the symptoms, which you have just read abovc, there are a few extra 
oesophageal manifestations of GERD. Tliese include nausea and vomitiilg and erosive 
changes in dental enamel. Occasionally, patients present with occult upper 
gastrointestinal bleeding or with iron deficiency anaemia. 

The main complicatioils include: 

0 oesophagitis (inflammation of the oesophagus), 

e bleeding, oesophageal erosions and ulcerations (frequent reflux of acid illto the 
oesophagus), stricture (narrowing) of the intestines. 

o Barrett's oesophagus (replacement of ulcerated squamous epithelium by a 
metaplastic intestinal-type epitheliuin), and 

o adenocarcinoma of the oesophagus. Refl~lx-induced injury to oesophageal tissue 
can result in tissi!e destruction and the development of oesoplrageal erosions or 
ulcerations. 

Several long/short term complicatioils nlay arise due to GERD which may in turn 
increase the frequency or severity of this disease. One of the complications of clinical 
relevance is hiatus hernia. Box 14.2 presents a review on hernia. 

It must be clear froin our discussioils on the etiology, symptoins and coinplicatioris on 
GERD that the nutrient requirements during this condition do not vary much from that 
of the RDI for a normal individual. However, as in case of oesophagitis, dietary 
management particularly with respect to meal pattern is of greater significance. Let 
us brief ourselves on some important aspects. 

Nutritional Management and other Factors 

As mentioned above the nutrient requirements remain the same as per the RDI for 
most patients. It would be important to note here that if GERD has dcveloped due to 
obesity, it is essential to prescribe a weight reduction diet for the patient. Nutrient 
requirements may also change during certain complications such as blecding thereby 
necessitating an increased intake of dietary proteins, iron, B-group vitamins and vitamin 
C. Dietary pattern on the other hand needs to be altered for all patients. 

Meals are the major aggravating factor of GERD symptoms, since they stimulate 
the production of gastric acid available for reflux into the oesophagus. Meals eaten 
within 2 to 3 bours of bedtime (which increase acid availability at night time), or 
with alcohol, can predispose patients to nocturnal reflux. Dietary fat iin the duodenum 
also appears to be a strong reflux trigger, in part by impairing gastric emptying. Also, 
it is inappropriate to advise to reduce the fat content of their meals, as least ,with 
regard to GERD symptom relief. 

343 
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I 
Specific foods that have been identified as potentially aggravating factors in certain r 

beverages, tomato products and spicy foods. Peppermint and chocolate are thought 
to lower LES tone, facilitating reflux. Citrus juice, tomato juice and probably pepper 1 
can irritate damaged oesophageal mucosa. Cola drinks, coffee, tea and beer can 1 
have an acidic pH, lowering LESP to precipitate symptoms. Potential oesophageal i 
irritants should be restricted. i 1 ' 

1 Obesity is thought to be another potential predisposing factor to gastroesophageal I 

reflux or GERD. Maintenance of ideal weight for age may help in reducing the , 
symptoms. ! 

Pregnancy is the most common condition predisposing to GERD and is generally 
associated with symptomatic GERD (typically heartburn) rather than oesophagitis. 
In most cases, symptoms occur for the first time during the pregnancy and subside 
soon after delivery. Recurrence is also a possibility with subsequent pregnancies. 

A hiatus hernia is frequently fouild among patients with GERD. You will read about 
it next. Viewed as part of a GERD continuum, a hiatal hernia is another factor disrupting 
the integrity of the gastroesophageal sphinctel; resulting in incrcased oesophageal 
acid exposure. Smoking has been found to be related to an increased number of 
'reflux events in association with deep inspiration and coughing. 

I Box 14.2 1 Hiatus Hernia I 
Several longlshort term complications may arise due to GERD which may in turn 
increase the frequency or severity of this disease. One of the complications of 
clinical relevarice is Hiatus Hernia. What is Hiatus Hernia and why does it occur? 
Well, hiatus hernia refers to out pouching of a part of the stomach through several 
openings of the diaphragm; the most common one being the hiatus. It occurs wheri 
a portion of the upper part of the stomach at this entry point of-theloesophagus 
protrudes through the hiatus alongside the lower portion of the oesophagus. This is 
a major complication of GERD. Depending on ihe extent of herniation and placement 
of stomach, it could be of two types: 

1, Para Oesophageal Hernia (oesophagus is in ~lormal portion) 

2. Oesophageal Hiatus Hernia (elevated oesophagus) 

Food may be easily captured in the herniated area of the stomach and mixed with 
acid and pepsin. Then it is regurgitated back up to the lower portion of the 
oesophagus. Gastritis can occur in the herniated portion of the stomach and may 
cause occult bleeding (blood loss small to be detected under microscope) and 
anaemia. The problem is found in stocky built overweight middle-aged persons, 
pregnant women and sometimes in persons having chronic constipation that weakens 
the hiatus. 

Next, we shall discuss the symptoms of hiatus hernia. 

Symptoms 

In most patients, no symptoms are seen. When symptoms do occur, they are: 

1. discomfort after heavy meal, 

2. difficulty in breathing while lying down and bending over, 

3. sensation of heartburn and food sticking, 

4. chronic reflux of acid ihto the oesophagus, causing injury and bleeding. 

5. anaemia, or low RBC count can result, and 

6. belching and hiccups 



The dietary considerations for this condition are the same as in oesophagitis. The 
patient should be recommended to: 

e eat smaller meals 

e reduce weight 

e avoid lying down immediately after meals 

e use antacids to relieve burning sensation 

e large or sliding hernia may require surgical treatment 

In this section, we learnt about oesophagitis and gastroesophgeal reflux disease. We 
also read about hiatus hernia, which is a common complication and, at times a cause 
of GERD. Given herewith are a few questions as part of the check your progress 
exercise which will help you in quick recapitulation. 

x 
Check Your Progress Exercise 2 

1. List a few common symptoms of oesophagitis. Write two lines about nutritional 
management of chronic oesophagitis. 

........................................................................................................................ 

........................................................................................................................ 

...............................).........*.............................................................. ................ 
2. Give the causes that lead to the development of GERD. Also highlight the 

points that you would keep in mind while counseling such patients. 

........................................................................................................................ 

........................................................................................................................ 
.............................................................................................. ......................... 

3. Name the most common complications of GERD. List any five foods that 
must be avoided during this disease. 

......................................................*..............~.................................................. 
........................................................................................................................ 
................ ...:......................+.......................................................................*.... 
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In this section we shall learn about some more diseases of the gastrointestinal tract. 
Some of them would be as common as dyspepsia and gastritis which we all must have 
suffered from at some point of time in our lives. Another disease which we shall 
discuss thereafter is diverticulosis which is relatively less common as compared to 
dyspepsia and gastritis. 

14.2.5 Dyspepsia 
Dyspepsia is the most frequent disorder which we all experience some time or the 
other. Dyspepsia is the term given to a group of gastrointestilzal symptoms associated 
with the taking of food e.g., nausea, heartburn, epigastric pain, discoinfort and 
distension. It is commonly known as indigestion. 

Dyspepsia may be: 

I. Functional 
2. Organic . 

In functional there is no structural change in any part of the alimentary canal. The 
symptoms may be psy'~hological and emotional in origin or due to intolerance gf a 
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particular food or faulty food habits. Adisease or a disorder of the digestive tract or a 
cllronic disease of the kidney or even of the heart generally causes the second type 
i.e, organic dyspepsia. Let us read about some of the common symptoms associated 
with dyspepsia. 

The symptoms are heartburn, upper abdominal discomfort (often food-related) 
indigestion, bloating, fullness, nausea and anorexia. Such symptoms can also be seen 
in gastroesophageal reflux, peptic ulcer disease and cancer of the stomach or pancreas 
and gallstones disease. With other organs associated, many other sympto~ns can be 
lloted besides a stomach upset. These are bloating (fullness of stomach), burping, 
epigastric pain, gastroiiltestinal bleeding etc. 

However, why does dyspepsia occur? Let us find out. 

Etiology 

The main etiological factor of dyspepsia is the failure of proper digestion and abso~tioll 
of food in the alimentary tract and the consequences thereof. Often, dyspepsia is 
caused by a stomach ulcer or acid reilux disease. If an individual has acid reflux 
disease, stomach acid backs up into tlie oesophagus. This causes paill in tlle chest, 
Some medicines like anti-inflammatory medicines can cause dyspepsia. Rarely, 
dyspepsia is caused by stomach cancer, so you should take this problcni seriously. 
Sometimes no cause of dyspepsia can be found. 

Let us move on to some complications of chronic dyspepsia. 

Some common complications of dyspepsia are listed below: 

e Wright loss: Since eating most oftell provokes the symptoms, paticnts restrict 
their food. Restriction of food and skipping of meals often causes weight loss. 
Specific foods are also associated will1 synlptoins e.g. fats, vegetables, milk 
restriction which can result in calciunl and energy deficiency. 

e Alteredsocial l@: Most commonly, funclio~ral discases interfere with the patie~lts' 
comfort and daily activities leading lo alteration in social liEe. 

We will now move over to thc dietary management of dyspepsia. 

Dietary Managentent 

Keeping in mirid tlie etiology, syniptoms and complications of rlyspepsia it must be 
clear that treatment and management of [his disorder does not require any major I 

! 
changes in the nutrient intake. All we need to take care is avoidance of a high fat diet ; 
Modifications in the meal pattern and elimination of certain foods may liowever prove 
to be beneficial in most of the cases. 

Usually, the blarid diets are prescribed in such conditions. For excessive belching 
reduce the foods that are gaseous (whole pulses like rajmah, channa). Soakinglsprouting I 

whole pulses may lielp in making tlie fibre softer aad hence reduce the symptoms of 
belching. Vegetables likc radish, turnip, cauliflower, broccoli, beans and peas should 
be avoided. 

Intolerance to lactose (thc sugar in milk) often is blamed for dyspepsia. Si~ice dyspepsia 
' 

and lactose intolerance both are common, the two conditions may coexist. In this . 
situation, restricting lactose will improve tlxe symptoms of lactose intolerance, but will 
not affect the symptoms of dyspepsia. If lactose is determined to bc responsible for I 

some or all of the symptoms, elimination of lactose-containing foods is appropriate, 
! t 

The i~eslylsryle rnodi/catio~s in terms of work scliedules, eating bebaviour like consuming i 
meals when extremely tired, quitting alcohol and s~noking would lielp lo alleviate the ! 
symptoms of dyspepsia. The patient may be counseled with the following handy lips: . 1 

i 

L 



e If yoy smoke, stop smoking. 

, e If some foods bother your stomach, try to avoid eatingethem. 
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e . Gulping of food should be avoided, slow eating should be encouraged; 

0 Eat food at least 2 hours before lying down. 

0 Try to reduce stress. 

o If you have acid reflux, don't eat right before bedtime. Raising the head of your 
bed could help. 

e Follow the advice of your doctor for taking antacids and anti-inflammatory 
drugs. 

We will discuss another common disorder of the gastrointestinal tract that is commonly 
referred to as acidity by the general masses but actually means hyperacidity or gastritis. 
Gastritis may be as mild to get managed by tllc help of a acid neutralizer to as severe 
to result in the development of ulcers. Let us Iearn about this disorder in detail, 

14.2.6 Gastritis 

Gastritis is an influmrnatory lesiolz of the gastric nzucosa, (the inner lining of the 
stomach). 

The problem is seen in two forms: 

a )  Acute gastritis 

b) Chronic gastritis 

Let us review them. 

A . Acute Gastritis 

It is a sudden inflammatioii of tlie liniiig of the stomach. It occurs mainly due to 
overeating, ovenlse of alcohol, tobacco, chronic or excessive dose of aspirin, anti- 
inf larnrnat~r~"dn~~s,  increased production of bile acids, trauma, surgery, shock, fever, 
jaundice, renal failure, bums, radiation therapy, H. Pylori infeclion etc. The synlptoms 
of  the disorder are nausea, vomiting, malaise, anorexia, headache, hemorrhage and 
pain in the upper abdomen, dark stools, hiccups, tachycardia, rapid pulse and low 
blood pressure. Its complication involves severe blood loss, with blood suddenly ff owing 
into the region known as liypercmia, inflammatioil and even exudation. In severe 
cases there may be erosion of localized areas and even bleeding. The major symptoms 
are mentioned below. 

Symptoms 

Anorexia, epigastric discomfort, heatburn and severe vomiting, pain in upper abdomen, 
headache and even bleeding. 

Le t  us now explore the causalive factors of acute gastritis. 

Etiology 

Some most frequently associated risk factors for gastritis include: . 

r Faulty dietary habits like overeating and taking highly seasoned foods. 

Bacterial toxins (Salmonella, Staphylococcus), metabolic toxins (uremia) and 
Helicobacter pylori infection. 

0 Excessive use of alcohol, drugs (aspirin, anti-inflammatory). 

e ' Exposure of gastric rnucosa to irradiation. 

o Increased production of bile salts. 

- e Burns and renal failure. 
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We will now learn about another form of gastritis i.e., chronic gastritis. 

B. Chronic Gastritis 

It precedes development of organic gastric lesion, or tissue damage. Recurrent 
inflammation leads to changes in enzyme activity of gastric mucosal cells. Complete 
atrophy results in lack of absorption of vitamin B,, (Pernicious anaemia). The chronic 
gastritis is clinically more important than the acute gastritis. 

Gastroscopic observation shows 3 types of chronic gastritis: 

1. Superficial gastritis: gastric mucosa is red, oedematous, covered with adherent 
mucous, mucous haemorrhage and small erosions are frequently seen. 

2. Atrophic gastritis: the mucous lining becomes thinner, gray or grayish green 
haemorrhage mucosa irregularly distributed. 

3. Hypertrophic gastritis: presents a dull spongy nodular appearance of the rnucosa, 
the edges are irregular thickened with nodular haemol-rhages or superficial 
haemorrhages. 

Symptoms 

These include anorexia, chronic fatigue, and feeling of fullness, belching, vague 
epigastric pain, nausea and vomiting and passage of black tarry stools. 

Etiology 

They are same as acute. Generally acute gastritis if well treated gets healed in 3-4 
days, however if untreated can progress to chronic gastritis. 

We will now discuss about the dietary management of gastritis. 

Dietary Management 

Prompt medical care is successful in the management of an acute attack of gastritis 
only if it is accompanied by efficient and judicious nutritional care. During an acute 
attack, meeting the nutrient requirements is not of prime importance. Depending on 
the seriousness of the patient thc food maybe with held for 24-48 hours. Fluids maybe 
given intravenously if needed. Liquid foods are given as per patients tolerance level. 
The amount of food and number of feedings are adjusted according to the patients 
tolerance, until a full regular diet is achieved. Always follow a progressive diet i.e, 
liquid to semi solid to solid as when the symptoms improve. The diet should contain 
less fat and must be bland. Many nutritional deficiencies occur in this disorder especialiy 
during chronic gastritis e.g. vitamin B,, , iron, and other vitamin deficiencies. 

The nutritional treatment must follow general principles of soft diet. The diet should be 
adequate in.calories and nutrients. There must be small feedings at regular intervals. 
Avoid gastric irritants and highly seasoned foods (onion garlic, chilli, caffeine, cola and 
alcohol). Excess water or other liquids with meals may cause distention. 

The dietary guidelines are enumerated herewith: 

Energy: Give adequate calories through frequent feedings or else proteins would be 
utilized for energy of repair work. 

Proteirzs: Give adequate proteins (lglkg body weight) through skimmed milk, egg, 
steamed fish, chicken, minced meat etc. 

Carbohydrates: Simple easy to digest carbohydrates should be included in soft well 
cooked form. Thus, semolina, rice, maida, sago, arrowroot etc. may be included whereas 
whole cereals and millets should particularly be avoided if gastritis has caused damage 
to the mucosa. 

Fiber: Eating a diet high in fibre reduces the risk of developing the ulcers and also 
speeds up the healing process. However, ca at fibre rich foads 



(soluble fibre) are always included in a soft cooked form. Raw foods, seeds etc Nutritional Management 
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should be completely avoided in the diet. While soluble fibre is safer for the patient as Diseases nnd Disorders 
compared to insoluble fibre (husk/bran of cereals and pulses, peels of fruits and 
vegetables). 

Vitamin B,,: Supplementation with vitamin B,, helps to treat pernicious anaemia and 
H. pylori infection. Its sources include fish, dairy products, organ meats, eggs, beef 
and pork. 

Vitamin A: A combination of vitamin A (found in many green and orange coloured 
fruits and vegetables) and antacids is helpful in healing ulcers. 

Vitamin C: A high dose of vitamin C treatment is effective in treating H. pylori 
infection. , 

It has been observed that diets high in soluble fibre, carotenoids, and antioxidants 
reduce the risk of developing gastritis. 

Abrief list of foods to be avoided is given below in Table 14.8. 

Table 14.8: Foods/substances to be avoided 

So far we have discussed about dyspepsia and gastritis in this section. Next, we shall 
discuss about yet another disorder of the gastrointestinal tract viz., diverticulosis. 

14.2.7 Diverticular Disease 

Coffee - with and without caffeine 

Tobacco/Smoking 

Fruit juices with citric acid 

Mint and vinegar 

Spices 

A common disorder of the large bowel, diverticulosis, is an early stage of the disease. 
It can be identified in 15% of the people over the age of 50 years. It is a conditiorz of 
abnormal pouches in portions of the colon (small mucosal sacs called diverticula 
protrude through the intestinal wall). It has a history of co~zstipation, which results in 
an increased intracolonic pressure, straining to pass hard Iaeces and rupturing of the 
bowel wall at weak points to form small pockets, which are called diverticuli. 
Inflammation and bacterial overgrowth in diverticuli may result in diarrhoea. When 
the pouches become inflamed (often as a result of bacterial infection), symptoms 
such as cramping pains, fever, and nausea can result. Such an infection, called as 
diverticulitis, is potentially life threatening and requires immediate medical intervention 
due to complications like ulceration or perforation or profuse bleeding. 

Alcohol 

Carbonated beverages 

Iligh fat foods 

Milk 

Pepper, onion and garlic 

Let us now discuss about the symptoms of diverticulosis. 

Symptoms 

Depending on the site of diverticula the symbtoms may appear. It occurs most often 
in sigmoid colon and frequency increases with age. It is more common in the western 
world where the fibre intake is significantly lower. Often diverticula (pouches) cause 
no symptoms, except the person may experience some irregularities in bowel habits. 
When there is an active infection, there may also be fever, chills, nausea, and vomiting, 
changes in bowel habits, rectal bleeding and constipation. 

We will now understand the causes of this disease. 

Etiology 

The causes of diverticular disease are not certain, but several factors may contribute 
to changes in the wall of the colon. These include: 
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@ aging, 

4 the movement of waste through the colon, 

e changes in intestinal pressure, 

e a low-fiber diet, and 

e anatomic defects. 

The many complications of the disease include the'following conditions: 

e A perforation (hole) in the intestine leading to peritonitis, sepsis, and even shock 

e An abscess (gocket of pus) 

o Fistulas, which may also lead to sepsis 

o Blacked intestine 

e Rectal bleeding 

It must be clear to you that diverticulosis occurs to a great extent due to faulty dietary 
habits and that several complications listed above may necessilate a surgical procedure. 
It is thus in~portant to provide good nutritiol~al care to the patient. We will now highlight 
some important aspects of the dietary management. 

Dietary Mar~agemeltl 

Most of the diseases which we have discussed so far do not fequirc any major changes 
in the nutrient intake. The patients generally benefit from a high fibre diet. Hence, a 
greater amount of bulk or fiber in the diet will promotc soft, bulky stools that pass 
more swiftly and are defecated more easily. Also, the intra lurninal pressure generated 
in the lower colon would be less and the fewer diverticuli will be formed. An increased 
intake of fluid must be emphasized. A decreased intake of fat in the die1 may be 
suggested. 

For mild symptoms, a clear liquid diet is recommended. More serious cases may 
require bospitalizatio~l, intravenous feeding to rest the bowel, and intravenous antibiotics. 
Eating a high-fiber diet and taking psyllium supplement are beneficial. Maintain overall 
nutrition. Some important aspects, which need to be taken care of, include: 

1. High-fiber Diet: Population based studies suggest that eating a high-fibcr diet 
helps prevent diverticular disease and otlter gastrointestinal disorders. A review of 
such studies reports that vegetarians are less likely to have diverticular disease, most 
likely because they tend to eat more fiber. Lower intake of protcin such as red meat 
and tnilkproducts can reduce the risk of diverticulosis. Fibre supplcnlenls could improve 
constipation. One can give 1-2 tablespoons of wheat bran daily or isabgol. Also, I 

remember that an amount of 15-20 g/day of crude fibre and 30-60 g/day of dietary 
fibre should be given. 

I 

2. Glutamine: W i l e  specific nutrients that may have an impact on diverticula disease 
have not been studied as thoroughly as the high-fiber diet, glutamine supplements are ! 
beneficial as they strengthen and protect the colon wall. 1 I 

I 

3. Omega-3 Essentiat Fatty Acids: Omega-3 essential fatty acids found in flax and / 
cold-water fish help fight inflammation. For a condition such as diverticulitis,itma~ j 
be wise to eat a diet. rich in omega-3 fatty acids. This, type of diet may also help 1 
prevent colon cancer. I 

4. Lifestyle modifications: Obesity may be associated with illcreased severity of 
diverticular disease. Hence, maintaining ideal weight for age is beneficial from ail 
health aspects. Physical activity like jogging and running are beneficial. fixe~cj 
rc.(luces the symptoms of this disorder. 



The prevention strategy for the disease involves the following: 

a - Eat a high-fiber diet (more than 15 glday of crude fiber). This helps the stools to 
, . move smoothly through the intestines maintaining proper pressure in the colon. 

Fibre shoulbbe included when the inflammation subsides. 

e If diverticula are present, avoid foods such as seeds that may block the opening 
of a diverticulum and lead to inflammation and infection. 

e Exercise regularly to decrease the occurrence of symptoms. 

The management goals discussed above are basic to prevention of diverticulitis. 
However, diet therapy during diverticulitis may be limited to clear liquids progressiilg 
to full liquids to normal diet. Increase the fibre only when the inflammation subsides. 
So please note during a bout of diverticulitis the patient should be given a low fibre 
soft bland diet. Severe diverticulitis is treated by surgical methods. In such situations 
patient should be prepared for an elective surgery. You may recapitulate about dietary 
management pre and post operatively by reading the section on surgery in Unit 5 of 
this manual. 

..................................................................................................................... 
3. Discuss the diet therapy for the treatment of diverticulosis. 

We now need to attempt the check your progress exercise 3 given herewith' to 
recapitulate what we have learnt so far. 
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, 

..............................,..........,,...,....,....,......,.....................+.~~........................... 

So far we have learnt about a wide spectrum of diseases of the gastrointestinal tract 
which if .managed efficiently do not resuit in the development of any serious 
consequences. In this section we shall discuss about another comrnoil disorder of the 
GI tract viz, peptic ulcer. Let us understand it in a Iittle more detail. 35 1 

Check Your Progress Exercise 3 

1. Differentiate between the following: 

a) Acute and chronic gastritis 

.................................................................................. ........................ 
........................................................................................................... 

............................................................................................................ 

b) ~iverticulosis and Diverticulitis 

........................................................................................................... 

........................................................................................................... 
I 

,' ................................................................................. 
2. Discuss the dietary principles involved in the management of dyspepsia. 

. 
...................I.............................*................................................................... 
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14.2.8 Peptic Ulcer 

Peptic ulcers are one of the more serious forms of gastrointestinal disorders of the 
gastrointestinal tract particularly the stomach. The prevalence of ulcers has been 
increasing over the past few years owing to massive changes in the dietary habits and 
life style practices. We shall learn about these factors in detail in a short while from 
,low. However, let us first understand about ulcers. 

The term peptic ulcer is used to describe any localized erosion or disintegratioll of 
tile mucosal lining that comes in contact with gastricjuice. Mostly, the oesophagus, 
stomach and duodenum lining is affected and cause stomach and duodenal ulcers 
(peptic ulcers). The disintegration of tissues can also result in necrosis (death of cells/ 
tissues). The mucosa of the stomach and the duodenum is normally protected from 
proteolytic action of gastric juice by the mucosal barrier. Thus, the areas affected in 
peptic ulcer (due to erosion) can be: 

1. lower part of the oesophagus. 

2, slomach (lesser curvature - antrurn, where the food stays for a longer time), 

3. first portion of the duodenum which is also called duodenal bulb. 

We read a little while ago about the relation of dietary errors and lifestyle practices 
wit]) respect to the development of ulcers. In the subsecluent Lexl we shall learn about 
the causative factors for the ulcers. 

Etiology 

Peptic ulcer results when the neural and hormonal abilormality disrupts the factors 
that normally maintain rnucosal integrity and permit proteolylic and acidic erosion of 
the lnucosal tissue. 

Let us learn about the factors, which damage or protect the mucosa. These are 
summarized in Table 14.9. 

Table 14.9: Factors affecting mucosa 

Duodenal ulcers occur in a 3 crn space between the duodcnal bulb in an area ' 

immediately below the pylorus where the gastric juices are not ncutrrrlized. It can be 
attributed to a number of factors: 

d 

Destructive Factors 

Hydrochloric acid 

Pepsin (Proleolytic enzyme) 

Psychological factors (slress 
and anxiety) 

Gastric irritants (alcohol, caffeine, 
excess tea, meat extracts and spices) 

Nicotine and Tobacco 

Anti inflammatory drugs1 Analgesics 

0 H, pylori infection is strongly implicated which has a damaging effect on the 
rnucosal defense thereby increasing the vulnerability to ulceration, 

e Increased number of parietal cells or acid secretion. 

e Increased gastric emptying rates. 
t I 

Defensive Factors 

Epithelial cells barrier 

Mucous 

Gastric blood flow 

Regillation of ticid sccrction 

Ability of the body to I.egcner:lte 
the cclls 

1 



e Reduced ability of the duodenum to hand.le an acid load 

0 Stress (physical and mental) 

0 Excessive use of non steroidal anti inflammatory drugs (NSAID) and 
corticosteroids. 

Gastric ulcers occur in the lesser curvature of the antrum of stomach. A gastric 
ulcer appears to be caused by reflux of bile and factors that disrupt tlie mucosal 
barrier permitting the hydrogen ions to diffuse into the mucosal tissue where they 
cause damage. The damage causes cell destruction and subsequent ulceration (due 
to defect in pyloric sphincter). NSAID dramatically increase the risk of ulcers and is 
related to tlie systemic inhibition of prostaglandin production. Thus results in impaired 
defense against acidity by the gastric mucosa. Another pathogenetic factor is H. 
pylori infection and the resulting impaired mucosal defense. Let us have a look at the 
pathogenetic factors in the development of peptic ulcer disease as given in Table 
14.10. 

Table 14.10: Pathogenic factors 

Peptic ulcers if not managed properly can result in serious consequences which can 
even be life threatening. The complications involved in this disease are: 

Gastric Ulcer 

Seen at the back of the stomach 

Abnormal pyloric function 

Duodeiiogastric reflux 

Defective gastric mucosal defenses 

Decreased mucosal blood flow, 
Prostaglandin production, 
Bicarbonate production, Gel layer 

Gastrointestinal bleeding 

Intestinal perforation 

Peritonitis (inflammation of the lining of abdominal cavity) 

Anaemia 

Duodenal Ulcer 

Appears within 3 cms of the pyloris 

Increased acid secretory capacity 

Increased basal acid secretion 

Increased parietal cell mass and sensitivity 

Prolonged meal secretory response 

Intestinal narrowing and obstruction 

e Shock 

Abnormal gastric emptying 

Abi~ormal duodenal mucosal defenses 

Decreased bicarbonate secretion 

Following symptoms present a pectic ulcer picture 

Symptoms 

Increased gastric tone and painful hunger contraction when stomach is empty. Hunger 
contraction 1-3 hours after meals is the main complaint. Pain is often described as 
dull, piercing, burning and gnawing and is usually relieved by taking food. Frequent 
vomiting sometimes with blood leads to loss of weight and anaemia. 

'. 
Ulcers develop gradually, over a period of several months to several years. Majority 
of the patients are undernourished and have depleted reserves of several nutrients. 
Pain associated with coilsumption of food, vomiting and anaemia due to haemorrhages/ 
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bleeding resul t in reduced food intake partially due to anorexia. This is a major reason 
for weight loss. Maintenance of an optimum nutritional status to promote healing and 
proper rehabilitation is therefore the prime objective of the dietician. We shall now 
discuss sonie of the important treatment and management aspects in detail. 

Medical and ~tt tri t ional Management 

To provide physiological rest and support tissue healing, treatment should be based 
on providing rest to the affected area. Judicious use of drug therapy and dietary 
modifications are the key to tlie mailagcinent of pectic ulcers. Recent development of 
new drugs like Cimetidine and Ranitidine (Hz blockers) have revolutionized the dietary 
regimes used earlier such as the Sippy's diet, He~zhnrtz and Meden Gratcht diet 
which were based on milk and contained inadequate protein and protective foods 
leading to nutritional deficiencies. Today the new drugs mentioned above are better 
than earlicr drugs. Use of these drugs allow a liberal approach for food choices and 
the patient is able to restore good nutritional status. It is well known now that a good 
dietary regime and nutritional status can help in reducing the impact of tlie disease on 
tile overall health and well being of the patient. 

Thus, the objectives of the nutritional care process should include the following points: 

1. Restoration of good nutritional slatus with dietary modifications and counseling. 

2. Alleviate the symptoms. 

3. Neutralize acids. 

4. Reduce acid secretion. 

5.  Preservation of epithelial resistiince to the destructive action of gastric juice. 

Let us now move on to understand the dietary approach. We shall begin with the 
nutrient requirements of the patients. However before we talk about the key nutrient 
intake let us brief ourselves on the energy intake. 

Energy: The energy intake should be such as to help tlie patient in achieving and 
maintaining an ideal body weight. An adequate energy intake is a must to prevent 
subsequent weight Ioss and spare the proteins for healing of ulcers. You can calculate 
the energy requirements on the basis of patients height, activity arid gender as has 
been discussed earlier in Unit 10 on Weight Mmagement. 

We shall now understand about the requirement for other nutrients. 

Proteks: Ulcer is a form of wound which if not healed on time call get perforated and 
bleed. Adequate protein intake ensures synthesis of new tissues essential for healing. 
Normal milk protein is valued for their buffering aclion but it is supposed to provide 
temporary relief because the products of protein digestion (amino acid and polypeptides) 
reach tlie antrum and they stirnulate the secretion of gastrin and gastric acid, Milk 
neutralizes gastric acidity only for 20 and 60 minutes after its ingestion and the pH 
reverts back to the basal levels. Current stt~dies indicate that a diet with high milk 
content^ has an adverse effect on the healing rate of ulcer because of high calcium 
content. This, in turn, may arso stimulate excess acid production. Thus, the use of milk 
should be limited and used for symptomatic relief for a short duration only. Restricte'd 
intake of milk gives relief for a short period as it contains the prostaglandin PGE2-a 
protective agent against stress induced ulcers. 

Proteins from cottage cheese, egg, chickcn and fish in adequate amounts is beneficial 
for regeneration of cells. Protein supplemenls may be used and the protein content 
can be increased by 10-15 g /day above the RDA. 

Fats: These delay the gastric emptying. The products of fat digestioii in tlie small 
intestine stimulate entrogastrone, which inhibits gastric juice secretion. Recently paly- 
unsaturated fatty acids such as linoleic and eicosapentanoic acid have been found to 



be effective against duodenal ulcer by inhibiting in vitro growth of H. Pylroi. Around Nl~tritional of Gastrointestinal Management 

25-30 g of visible fat may be incorporated in the daily dietaries. Fats should preferably Diseases and Disorders 
be emulsified for easier digestion. Fried foods must be avoided as they cause digestive , 

problems. 
Q 

Carbohydrates: These should provide around 55 to 65% of the daily intak . Emphasis 

- J should be laid on the consumption of 60th simple and complex carbohy rates but in 
+oft well cobked form. Soluble fibre is more beneficial as cornparka (0 inso?uble fibre 
in view of its physical attributes. The presence of fibre in the diet is advocated because 
it delays gastric emptying time and hence prevents the mucosal damage by acidic 
gastric juice. 

Other important factors which need to be considered have been discussed below: 

pH of food: It has. a little therapeutic importance except for patients with lesions in 
the mouth or oesophagus. Most f o d s  are considerably less acidic than the normal 
gastric pH of 1.G. The pH of both orange juice and grapefruit is 3.2 to 3.6. Thus on 
the basis of their immediate acidity, acidic fruit juices should be acceptable compoilents 
of the diet for the patients with ulcers. Fruits, in general, are related to an alkaline ash 
diet. If they are not well tolerated by some individuals, avoid them. 

Foods that damage GI ntucosa: A number of spices, herbs and other condiments 
have been found to have little or po irritating effccl on the majority of persons with 
ulcers. The sight, smell and taste of most food nonnally initiates the cephalic phase of 
gastric secretion but no significant change in gastric pH was noted wit11 any particular 
items except in case of alcohol, caffeine, black pepper and meat extracts. 

Alcohol: Alcohol is known to cause damage to intestinal mucosa independent of 
gastric acid content. TIlus high amounts are not advised. 

Cigarette smoking: Smoking of cigarette causes an adverse effect because of the , 

presence of nicotine which causes pyloric incompetence, increased reflux of duode11aI 
juice into the stomach, increased gastric acid secretion by favouring gastrin secretion, 
decrease pancreatic biocarbonate synthesis. Stopping smoking is highly recommended 
for peptic ulcer patients. 

Food texture: Recent studies indicate that strict omission of fibre is of no help on a 
peptic ulcer patient. The recurrence of peptic ulcer was observed to be much lower in 
individuals on high soluble fibre diet. This has also been attributed to increased salivation 
due to increased chewing which has shown to have a buffering effect. 

Gas formers: Omitting a number of foods routinely because of their repulation of 
being gas formers has also been questioned. Clinical observations have show11 that 
tolerance for avariety of standard foods is higl~ly individual. Puilses, soyabean, cabbage, . 
cauliflower, onions, peas, apple, watermelon are some of the foods identified. 

Current approach of liberal managenlent in peptic ulcer medical nutrition therapy 
postulates: It is the individual patient who is the f'ucus of treatment tlzz~s treat the 
patient as a whole and not merely treat the hole. Remember the latesl drug therapy 
is essential. 

The basic principles involved ark: 

The individual must be treal'ed as such and for that careful initial history - daily 
living sitpation, attitudes; food reactions, tolerances milst be kept in mind. This 
would serve as a basis for fdrmul&ing the nutritional programmg. 

The activity of the patient's ulcer will influence the dietary management. During 
period of active ulceration more acute modified treatment may be needed to 
control acidity and initiate healing. However when pain disappears feedings are 
liberalized according to the individual's tolerance levels and desires using a variety 
of foods. 355 
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Let us move on to the different stages involved in feeding the patient. 1 
Stage I : It is characterized by haematemesis (vomiting of blood which may be derived 
from mouth, stomach, oesophagus or duodenum or melena (passage of black tarry 
stools indicative of GI bleeding). Initially, for bleeding ulcer, if the patient is extremely 
nauseated or vomiting, he must be kept on NBM (nil by mouth). This is followed by an 
hourly feeding to begin with. Milk and cream 100 ghour (especially in stages of acute 
pain) followed by small feedings of easily digestible foods like soft cooked eggs, 
custards, refined flour products, cottage chkese, low fibre vegetables like gourds, 
clear soup with no seasoning and herbs, soft over ripe fruit whips and light desserts. 
The diets must be fed orally, and of liquid I semi liquid I soft consistency, which is easy 
to digest. 

Stage II : The characteristics of this stage involves - 
a marked recovery from pain. 

a G meal pattern followed 

e light, bland, low fibre diet 

e mechanical/thermal, chemical irritation of gastric mucosa to be avoided 

a late night feeding avoided, as the end products of digestion may cause the epigastric 
pain. 

Stage 111 : In this stage, following characteristics are involved - 
e number of feeds reduced to 3-4, as recent studies show no benefit in terms of 

gastric acid secretion 

a discharged from hospital 

e increased amount / feed 

Stage N : This stage involves - 
a liberalizing the diet depending on the patient's individual tolerance and schedule. 

a ensuring optimum intake of calorie, protein, fats, vitamins and minerals. 

relaxed atmosphere on eating. 

e lifestyle change (stress, alcohol, caffeine, smoking ) 

Remember to recommend: 

1. More than three regular meals to be eaten daily. 

2. Eat small meals to avoid stomach distention. 

3. Avoid drinking excess of coffee and alcohol. 

4. Cut down on or quit smoking cigarettes 

5. Avoid using large amount of aspirin, Non Steroidal Anti Inflammatory Drugs 
(NSAIDs) and other drugs known to damage the stomach lining. 

6. Avoid foods or drinks that cause discomfort. Reduce spices especially black and 
red pepper. Increase n-3 and n-6 fatty acid consumption. 

7. Eat meals in as relaxed atmosphere as much as possible. 

8. Take antacids 1 and 3 hours after meals and before bedtime respectively. 

9. Take adequate rest, relaxation and sleep. 

10. Take the necessary drugs advised by your doctor, for neutralizing the acid, reducing 
acid secretion or preservation of the epithelial tissue or an antibiotic combination 
for eradication of the H.pylori infection. 



This section dealt wit11 one of the most serious forms of gastrointestinal disorder 
wherein diet plays an important role ui the causation, treatment, as well as, management 
of the disease. We hope that you will benefit from the discussion above. Before we 
proceed further try to attempt the check your progress exercise 4. 

Check Your Progress Exercise 4 

1. What is the difference between gastric and duodenal ulcer? 

...................................................................................................................... 

...................................................................................................................... 

.....................1..1.....................................................*..............+.......................... 

2. What is the recent highlight in the etiology of peptic ulcer? 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
3. Why is the current management approach of peptic ulcer called liberalized? 

....................................................................................................................... 
......................................I...................*...............*........................................... 

...................................................................................................................... 

We have learnt about a host of diseases in the previous sections. In our last section on 
GI disorders we will brief ourselves on certain common malabsorption syndromes 
viz., celiac disease, steatorrhoea, lactose intolerance and inflammatory bowel disease. 
Some of these disorders are diseases in itself while others are symptoms of another 
underlying disease. We shall begin our section with an overview on rnalabsorption 
syndromes. 

14.2.9 Malabsorption Syndrome 
Did you know that a major part of t l~e absorption of nutrients takes place in the small 
intestine and the set of enzymes involved in this process are called disaccharidases. 
In some conditions either genetically, or due to some intestii~al damage tliere appears 
to be a deficiency of some of these enzymes, which in turn, leads to the malabsorption 
of some of the nutrients precipitating symptoms of diarrhoea, distention and abdominal 
discomfort and steatorrhoea (fat in stools). 

These conditions are together referred to as Malabsorption Sytzdromes. The term 
'malabsorption syndrome', as you have learnt earlier also, is used to describe deficient 
absorption to a variable degree of a number of substances such as fats, proteins, 
carbohydrates, vitamins, minerals and water. 

Before we understand about this syndrome, let us look at the following case study. 
Anuradha, a teenager, presents to the physician's office wit11 a two-year history of 
intermittent diarrhoea. Her reports reveal a past history of anaemia, anorexia and 
minor abdominal pain. Her weight has been the same for 2 years now. Her mother 
has attributed this to her having n "rough time in school". Her mother also questions 
whether the symptoms could be related to a recent move from their home. She has 
not yet reached menarche, A diet history suggests a normal diet with adequate iron 
intake. Can you guess what she suffers from and what could be the causative factors 
leading to such a condition? 

Well, you have guessed it right. She suffers from 'Malabsorption syndrome'. Let us 
proceed further and get to know more about it. We shall begin with the etiology. 
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Etiology 

The causes cited for malabsorption can be associated with a number of diseases. 
Many of these diseases you may not know presently but they will unfold as you read 
further. These are tabulated in Table 14.11. 

Table 14.11: Principal causes of malabsorption 
- - 

Anatomical or Surgical : Surgical resection, Fistula, Gastric surgery, Blind loop 
and stricture and Diverticulosis 

Enzyme deficiencies : Pancreatic disease, Biliary obstruction and 
Disaccharidase deficiency 

Mucosal defects : Celiac disease, Tropical Sprue, Crohn's disease and 
Radiation 

Systemic causes : Scleroderma, Diabetes, Lymphoma, Thyroid disease and 
Severe skin disorders 

Drugs : Cholestyrainine, Antibiotics, excess laxatives 

Infections : Giardia and parasitic infestation, tuberculosis and 
bacterial overgrowth. 

Malabsorption ciln thus occur due to a host of reasons. However, what are the 
symptoms that would have an impact on the nutrition and health status of thc patient 
and hence his dietary intake. Let us read and find out next. 

Symptorris 

The most common symptoms are weakness, lassitude and marked weight loss. 
Steatorrhoea (excess fat in stools), anaemia and chronic ill health. Diarrlloea is the 
most cornmoll GI tract disturbance along with flatulence, mild abdominal pain, amrexia, 
nausea and vomiting. Nutritional deficiency comnlonly occurs and may manifest itself 
as glossitis, tetany, bone pain and paraesthesia and convulsions. The objective evidence 
of these are scenas smooth tongue, oedema, dry skin, bleeding, pigmentation, dermatitis, 
peripheral neuropathy and proximal muscle atrophy. 

Let us now discuss a few important conditions grouped collectively under the tcrril of 
malabsorption syndrome. These are: 

Celiac disease 

0 Tropical spnle 

o Steatorrhoea 

o Lactose intolerance 

o Infla~nmatory bowel syndrome, 

o Ulcerative colitis 

e Shoa bowel syildrome 

We shall brief ourselves on some of these disorders. Let us begin with celiac disease, 

14.2.9.1 Celiac Disease I 

Gluten-sensitive enteropathy or, as it is more commonly called, celiac clisease, is an 
autoirninune inflammatory disease of the small intestine. It is precipitated by the 
ingestion of gluten, a component of wheat protein-gliadin, in genetically susceptible 
persons. A defect in the enzyme system that.splits this protein fraction along with 
atrophy of jejunal mucosa may be the specific cause for celiac disease. It usually ' . 

develops within the first three years of life. 



Child with celiac's disease fails to thrive, losses appetite and has apotbelly. Stools are 
large, pale and offensive due to the presence of fat in the form of fatty acids. Pu~aemia 
is present with symptoms of paleness, fatigue, tachycardia (fast pulse). The microscopic 
section of the villi show flattening of the villi. When gluten-free foods are given there 
is a dramatic recovery in the symptoms and the reversal of villi to normal growth. 
Celiac disease has also been noted to be associated with numerous neurologic disorders, 
includiilg epilepsy, cerebral calcifications, and peripheral neuropathy. The list of 
symptoms as mentioned in various sources for celiac disease includes: 

@ Dige,~tive synzptoms - diarrhoea, abdominal pain, abdominal bloating, pale stool, 
foul-smelling stool, loose stool, flatulence. 

Behavioural symptoms - there are also several other symptoms such as 
irritability - especially in children, depression and behaviour changes in adults. 

0 Inadequate nutrition symptoms - because celiac causes malabsorption, the 
body does not get enough nutrients, leading to symptoms such as weight loss, 
delayed growth, failure to thrive (infants), missed rnei~strual periods, anaemia 
and fatigue. Anaemia is the most common laboratory n~anifestation of celiac 
disease. Iron is absorbed in the proximal small intestine, where celiac 
manifestations are most prominent; hence, iron malabsorption is common. Less 
commonly, vitamin B,, deficiency, folale de.ficiency, or both inay be present. 

@ Gas formation, bone pain, joint pain, seizures and inuscle cramps. 

0 Non-specific symptoms - some people get mild but unclear sy~nptoms such as, 
tingling sensation, numbness (due to damage of nerves in the legs), painful skin 
rash, tooth discolouration and enamel loss. 

Some important complications are enumerated herewith: 

Complications 

Patients with severe form of celiac's disease for long period are at risk for several 
complications mainly due to nutrient absorption problems leading to malnutrition. These 
complications are highlighted in Table 14.12: 

Table 14.12: Complications due to Celiac's disease 

Dietary management of celiac disease is of crucial significance as it is related not 
only to the frequency and severity of morbidities but also mortality of the patient, 
usually a child. Wewill brief oqrselves on the dietary management next. Based on the 
cause, symptoms and complications the major objectives of dietary management iilclude 
the following: 

e Providing a nutritionally adequate diet 
, e Strict restriction of gluten foods 

Congenital defects - in babies born to celiac mothers Miscarriage 

e Vitamin and mineral supplen~entation 

Osteoporosis (weak and brittle bones) 

Lymphoma (can develop in the intestine) 

Seizures or convulsions 

In the sibsequent text we will learn about the dietary management of celiac disease. 

Dietary Recommendations 

Stunted growth in children 

Anaemia 

The only dietary treatment for celiac disease is to follow a gluten-free diet. For most 
+ 

such a diet improves symptoms, heals intestinal damage, and prevents further damage. 
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Improvements begin within days of starting the diet, intestines are healed within 3-6 
months for children but in adults it could take upto 2 years. The gluten-free diet is a 
lifetime requirement. Eating any gluten, no matter how small an amount, can damage 
the intestine. A small percentage of people with celiac disease do not improve on the 
gluten-free diet because the inlestines are severely damaged. Such patients must be 
evaluated for any complications. In such cases there is need for intravenous nutrition 
supplements. 

m a t  is a gluten-free diet? Let us read and find out. The Gluten-Free Diet, as we 
have learnt earlier also, is a diet that contains no gluterz. Foods like wheat) rye, 
barley, and possibly oats must be avoided. The gluten-free diet is complicated. It 
requires a completely new approach to eating that affects a person's entire life. Products 
like bread biscuits, breakfast cereals, poories, paranthas, chapathis, macaroni, noodles 
and other pasta preparations have to be totally eliminated. Eating out can be a challenge 
as the person with celiac disease learns to scrutinize the menu for foods with gluten 
and question the waiter or chef about possible hidden sources of gluten. What are 
these hidden sources? Well, these hidden sources include additives, preservatives, 
and stabilizers found in processed food, medicines, and mouthwashes. Despite tliesc 
restrictions, people with celiac disease can eat a well-balanced diet with a variety of 
foods. 

Table 1.4.13 gives an idea of the gluten sources to be avoided by the subject, the food 
that can be taken are from tlie non-gluten sources. 

Table 14.13: Gluten and Non-gluten sources 

Let us have a look at few of the tips whicli patients can follow and enjoy their meab 
and at the same time, avoid any possible nutritioilal deficiency. 

Gluten Sources 

Beverages: cereal beverages, . 
ovaltine, beer and ale 

Milk beverages that contain malt 

Meat and rneat products: 
Breaded meats commercially available 

Fats and oils: 
Commercial gravies, white sauce 
and cream sauces 

Cereal and cereal products: 
Bread, wheat, oals, rye, malt, pastry 
flour (maida), bran, barley, wafers, 
pasta. 

Vegetables: 
Breaded vegetables with any of the 
sauces, white sauces etc. 

Fruits: 
Any fillings e.g. pies etc. 

Snacks: 
Pastries, patties, pizzas, samosas, 
mathris etc. 

e Iron deficiency should be treated with supplemental iron. 

Non-gluten Sources 

Coffee, tea, chocolate drinks (pure 
cocoa) wine 

Whole, toned, skim milk and buttermilk 

Pure meats, lish, poultry, eggs, cottage 
cheese, peanut butter 

Buttcr fats and oils 

Rice, potato flour and soya flour, 
pure corn, popcorn. 

All fresh vegetables, canned and pured. 

All fresh fruits 

Milk base sweets (pure) without addition 
of ally cereal products. 

e Osteoporosis should be treated with calcium and vitamin D supplements. 

e Depending on individual factors, patients with gluten-sensitive enteropathy may 
need to take a multivitamin supplement along with iron, calcium, magnesium, 
zinc, selenium, vitamin D, or other nutrients, 



e Check for commercial gluten-free products, including breads, cookies, chips, 
and breakfast cereals that may be available in India. 

Nutritional M~nagement 
of Gastrointestinal 

Disenscs and Disorders 

e Meats, vegetables, fruit, and most dairy products are free of gluten. 

Another common malabsorption syndrome listed in the section 14.8 seatorrhoea 
which is discussed below. 

1 '14.2.9.2 Steatorrhoea 

Steatorrhoea is a symptom of the disorders of fat metabolism and malabsorptioll 
syndrome and can be defined as n condition of foul-smelling bulky faces. It is 
suspected when the patient passes large, "greasy", and foul-smelling stools. Both 
digestive and absorptive disorders can cause steatorrhoea. Digestive disorders 
affect the production and release of the enzyme lipase from the pancreds, or bile 
from the liver, which are substances that aid digestion of fats. Absorptive disorders 
disturb the absoiptive and enzyme functions of the intestine. Any condition that causes 
malabsorption or maldigestion is also associated, with increased faecal fat 
(steatorrhoea). As an example, children with cystic fibrosis (hereditary disease) have 
mucous plugs that block the pancreatic ducts. l'he absence or significant decrease of 
the pancreatic enzymes; amylase, lipase, trypsin, and chymotrypsin limits fat, proteiil 
and carbohydrate digestion, resulting in steatorrhoea due to fat malabsorption. 

A predominant feature is delayed and defective absorption of fat, which results in 
bulky stools containing large quantities of fat (known as steatorrhoea). The severity 
of steatorrhoea depends on the qualltity of frtt in the diet. Besides the absorptioil of 
water, electrolytes, vitamins and minerals is also impaired. These defects are due to 
flattening of the villi in the jejunum (a part of the small intestine). Remission and 
relapses are common if proper medical and dietary care is not provided. The rnajor 
reasons attributable to steatorrhoea have been enumerated below. 

I The list of possible underlying causes of steatorrhoea includes: 

e Malabsorption 

1 e 
~alabiorptian of fats in small intestine 

( e Pancreatitis 

( e Celiac disease 

The list of symptoms includes: 

a Bulky, pale, loose, greasy and foul smelling stools. 

e Anorexia, feeling of fullness, pain i11 abdomen. 

The major points that we must remember while planning diets for patients suffering 
from steatorrhoea are highlighted below for a quick reference. 

Nutritional Management 

The nutritional.management of steatorrhoea should focus on the following: 

e Plenty of rest and relaxation and avoid stress 

a Correction of water ba1i1nc.c 



Clinical Therapeutic 
. Nutrition 

a Correction of electrolyte problems (Na, K, Ca) 

e Vitamin supplementation (A, D, E and K) 

o Inclusion of low fat, carbohydrates and fibre diet 

a High to moderate protein intake 

o Give digestive enzyme supplements (if required) 

The nutrient requirements do not change considerably and other principles of dietary 
management remain more or less the same as for chronic diarrhoea. 

Next, we will discuss about lactose intolerance - a form of food allergy which has a 
widespread prevalence. 

14.2.9.3 Lactose Intolerance 

We commonly hear from people of all age groups, particularly children and elderly 
to be complaining of abdominal discomfort after consumiilg milk. Some individuals 
are able to tolerate a small quantity while others are unable to tolerate eve11 a 
small amount. Well, this could be due to lactose intolerance. But what is lactose 
intolerance? 

Lactose intolerance relates to insufficiency of the disaccharidase enzyme 'l~lctu,s~' 
which is found in the greatest quantity in- the outer membrane of the mucosal cclI of 
the jejunum. The degree of lactase deficiency inay vary in individuals. Lack of lactase 
does not break down the disaccharide sugar - lactose present in milk, to gIucosc aild 
galactose, it passes unchanged into the large intestii~es where it gets converted to ' 

lactic acid by the bacteria, which subsequei~tly cause diarrhoea and other symptoms 
of discomfort, distension and abdominal pain. The problem is gene related and often 
seen in infants and young children commonly, but may also be present in adults, Major 
causative factors are being discussed below. 

Etiology 

The etiological factors contributing to lactosc intolerance include: 

e Genetic factor 

a Reduction in jejunal lactase activity due to infections in the gut. 

o Any structural damage to the jejunal mucosa in diseasc conditiol~s like celiac, 
tropical sprue, colitis in which the jejunal vili are structurally damaged. 

e Surgical causes '.in which large part of jejunum is removed. 

As discbssed above, the patients usually experience the symptoms as highlighted 
next: 

Symptoms I 

Common symptoms linked to lactose intolerance include: 1 
1. Anorexia and nausea. 

2. Intestinal distension 

3. Abdominal cramps 

4. Gas and flatulence 
I 

5. Severe diarrhoea ' 

6. Under-nutrition and loss of weight. ! 
, 

The dietary treatment is based upon the determination of lactase activity as the treatment j 
depends on the level of activity of lactase enzyme. Let us see how. I 
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the lactase enzyme. Depending on the level of activity (very low level, moderate 
level) the dietary treatment could be planned. Let us see how. 

o Very low level of lactase activity: at very low level of lactase activity all milk 
products must be eliminated, substitutes of milk like soya milk, groundnut milk 
and their preparations could be given. Enzyme such as Lactaid and Maxilact are 
available in the market. Addition of these in the milk or milk products could 
digest 90% of lactose in milk and thus minimize the symptoms of lactose 
intolerance. 

e Moderate level of Lactase activity : Intake of milk is restricted depending on 
the tolerance. Fermented and cooked form of milk should be preferred as it is 
better tolerated. Fermentation converts a major part of lactose to lactic acid and 
in cooked product lactose gets bound and the conce~ltration reduces. It is better 
tolerated in the form of buttermilk, curds, custards, porridges and cottage cheese 
or when mixed with cereals, cocoa etc. These allow gradual lactose breakdown 

. and decrease the symptoms of lactose intolerance. Curds are better tolerated 
possibly due to microbial culture that facilitates lactose digestion in the intestine. 
Small amoulit of milk can be taken with the meal.' 

Some important points to remember are highlighted next: 

Remember 

0 Identify the level of lactase activities (diagtiostic tests). 

e Depending on the enzyme activity eliminate milk and milk products. 

0 Substitute milk and milk products by giving soya sources like -tofu, soymilk, soy 
curd and groundnut milk. 

e Give a well balanced diet. r 

e If moderate lactase activity is present small amounts of lactose (within individuals 
tolerance level) can be given several times a day. 

Small amounts of milk in moderate lactose activity can be tolerated if taken with 
other foods e.g. after a meal or a snack. 

Curds is better tolerated than milk. 

e Low lactose foods if available commercially like ice cream, cottage cheese, try 
them. 

@ Lactose enzymes are available these can be added in the milk. 

* Deficiency of lactose and calcium could be supplemented by giving other foods. 

The last malabsorption syndrome which will be discussed is the inflammatory bowel 
disease which is a broad term that refers to a number of disorders of the bowel. 

14.2.9.4 Inflammatory Bowel Disease (IBD) 

Inflammatory bowel disease is a general term used to refer to chronic inflammatory 
condition of the intestine. It is applied to three conditions having similar symptoms but 
different underlying clinical problem. It includes: 

1. Ulcerative colitis 

2. Cxohn's disease 

3. Short bowel syndrome 
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When the inflammation is in rectum with extension into the colon without affecting 
the right colon or small intestine, the disease is called ulcerutive colitis. When an 
inflammatory process involves one or more lengthy segments of the.smal1 or large 
intestine with inflammation from the mucosa to serosa, the disease is called Crojzn's 
disease. 

What is the difference between ulcerative colitis and Crohn's disease? The differences 
between the two include: 

I) Anatomic distribution of the inflammatory process: Crohn's disease can occur in 
any part of the GI tract - the small intestines the colon and even the colorectal 
region. However, in ulcerative colitis, the inflamination is confined to left colon 
and rectum. 

2) In Crohn's disease, inflammatory process affects the entire thickness of the wall 
of the small intesti~le leading to strictures that can cause obstructio~~s or formation 
of fistulas. In ulcerative colitis the inflammatory process is in mucosa and sub 
lnucosal tissues of the intestine and lasts for a few weeks. 

I-Iaving looked at the difference between ulcerative colitis and Crohn's disease, let us 
next review the etiology of these diseases. 

Etiology 

These diseases are referred to as idiopatliic (cause unknown) and though the possible 
mechanism suggested includes genetic factors, immune mechanism, bclcterial or viral 
agents, sugar (excess) and low fibre intake has also been implicated especially in 
Crohn's disease. 

The symptoms, complications of inflammatory bowel disease are summarized next. 

Inflan~rnatc~ry bowel diseases are associated with: 

o Abdominal cramping, diarrhoea 

Steatorrhoea 

o Obstruction caused due to bulky foods, and 

What are the causes for n~alnutrition in these disease conditions? Let us find out. 

~ a l l s e s  of Malnutrilion in I~zflammatory Bowel Disease 

The causes of malnutrition include: 

e Decreased oral intake, which can be disease induced due to abdominal pain, 
diarrhoea, nausea, anorexia. 

Malabsorption due to decreased absorptive surface (destruction of villi), bile salt 
deficiency, bacterial overgrowth and use of drugs. 

e Increased secretion and nutrient losses due to GI blood losses, electrolyte, trace 
mineral losses. 

Increased requirements due to inflammation, fever, increased intestinal cell 
tunlover, haemolysis. 

a Drugs interference related to corticosteroids, (interferes in calcium absorption 
and protein metabolism), sulfasalazine (interferes in folate absorption), 
Cl~olestyramine (interferes in fat soluble vitamin absorption). 



e Deficiency of folate, vitamins A, C, D, low serum levels of zinc, copper and iron 
are observed in patients. 

Nutritional Management 
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So then, what can be done to manage these conditions? The next section focuses on 
the nutritional management of inflammatory bowel diseases. 

Nutritional Management: Irzfla~nmatory Bowel Disease 

Adequacy of nutritional needs and minimizing stress on the inflamed or narrowed 
segment of the bowel are the main principles of nutrition management. 

To decrease eating associated symptoms and decreased bowel activity during healing, 
patients hospitalized for IBD (Inflammatory Bowel Disease) are placed on a "bowel 
rest" programme, which involves reduction in oral intake, clear liquids and low residue 
foods. This is normally done to achieve the following: 

1. Decrease the absorptive work of the bowel and provide rest. 

2. Minimize mechanical trauma caused by the passage of food. 

3. Decreased diet associated secretio~~s (acid, enzymes) that may aggravate 
inflammation. 

The diet should be liberal in protein and calories and should be sufficiei~t to maintain or 
restore weight/support growth of children and adolescents. Supplementation with 
multivitamin preparations (1-5 times above RDA) in necessary as this condition 
precipitates deficiency of many nutrients, decreases absorptioil and increases 
requirements. 

Overemphasis on fibre may be avoided in patients with strictures as it may lead to 
blockage. 

Streatorrhoea is more common in Crohn's disease due to ileal resection. This may 
favour calcium-fatty acid complex formation and increased excretion. It may be 
accompanied by magnesium (Mg) and zinc (Zn) losses. Steatorrhoea also favours 
increased absorption of oxalates. In addition, this state is marked with an increased 
binding of fatty acid to calcium and thus more oxalate is free in solution for colonic 
absorption. Fatty acid also increases the permeability of oxalate tbrough colonic 
mucosa. Thus, a reduction in fat invdke coupled with calcium, magnesium and zinc 
supplementation is suggested. 

To help you understand the inflammatory bowel diseases better, we have a detail 
discussioil on two of these diseases namely ulcerative colitis and small bowel 
syndrome. We begin with ulcerative colitis. 

A. Ulcerative Colitis 

Let us understand clearly about ulcerative colitis by reading the following case. 

Varun, a 48-year-old male, had a very successful career in a computer company. His 
company was his life. He put in long hours when he was working on an important 
contract and seldom even took a Sunday off. He was delighted when a deal came 
together, and he celebrated his success at his favourilc Chinese restaurant. When he 
worked 10-12 hours at a stretch, he just ordered his favorite Chinese food, which 
frequently gave him bouts of diarrhoea. But the latest episode was really bad. EIe felt 
nauseated and had cramps for 2 nights and developed a fever. On the second night, 
he noticed blood in the stools and he resolved to call the doctor. What do you think he 
might be suffering from? Well, this is the case of Ulcerative Colitis. What is it? Let us 
find out. 

Ulcerative Colitis is a diffuse inflammatory and ulcerative disease of unknown etiology 
involving the mucosa and sub-mucosa of the large intestine. It occurs at any age but 
predominates in young adults. Onset is insidious in the majority of cases. 

Next, we will understand the etiology of ulcerative colitis. 

I 
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Etiology 

No single etiologic factor has been identified although genetic auto-immune factors 
are thought to be involved. Although exacerbations are more likely during the collditions 
of mental conflict and emotional stress. Allergy to certain foods especially milk may 
be a factor in precipitating the disease. 

What are the disease symptoms? Let us find out. 

Symptoms 

As discussed in the case study above, the common symptoms are: 

1. Mild abdominaI discomfort, an urgent need to defecate several times a day. ' 

2. Diarrhoea accompailied by rectal bleeding. 

3. Weight loss, dehydration, fever, anaemia and general debility. 

4. Edematous and hypereni?c mucosa seen in early stages. 

5. In more severe disease, necrosis and frank ulceration of the mucosa occurs. 

So how to manage this chronic condition? The dietary management is described next. 

Dietary Ma?tagerne?it , 

Proper dietary management is important for maintainiilg a good nutritional status of 
the patient. Long-teim management is generally required as the disease develops 
gradually and it takes a long time to cure this disorder. We will now learn in detail the 
important aspects of dietary management. t 

The dietary management and nutrient recom~nendations need individual attention 
depending on the extent of disease and problems of malnutrition exhibited, There is a 
wide range of tolerance for various foods observed from one patient to another. Let 
us first identify the calorie needs of the patient. 

Energy: The calorie requirements must be increased to: 

1) restore weight status and maintain ideal weight. 

2) compensate for the elevated BMR. 

3) support growth especially if the age group is adolescents. A caloric intake of 40- 
50 Kcal/kg IBW/day is recommended. 

Proteins: Patients with ulcerative colitis lose about 4-8 g fecal N2 as compared to the 
normal excretion of 2 g. In severe ulcerative colitis, 20 g NZ (equivalent to 125 g of 
protein) may be lost daily. The serum albumin is low. Proteins are necessary for tissue 
synthesis, tissue healing and to compensate for the increased losses in stools. Thus, 
liberal amounts of high quality protein i.e. 1.5 g / IBW are needed to make up for the 
losses. Emphasis should be on tender meats, fish, poultry and eggs for those patients 
who are allergic to milk. 

Fats: Usual foods, which contain fats (invisible or inherent fal), are permitted but not 
fried foods, as they are not easily digested due to liver dysfunction. Thus fats rich in 
medium chain triglycerides should be consumed as stealorrhoea is predominant in 
ulcerative colitis. Total fat intake can be kept close to 55-60 g with visible fat intake 
less than 25-30 &day. 

Carbohydrates: They form the easily absorbable source of energy. Bulk-producing 
vegetables are restricted so as to allow better intake of nourishing foods. Sugars and I 

slarches can make the increased caloric intake. 

Fibre : Eliminating roughage seems to have a better effect on preventing relapses of 
the disease. A low residue diet may be given during an acute attack to prevent severe 



bleeding during diarrhoea. Thereafter some degree of fibre restriction is generally 
needed as many ulcerative colitis patients do not tolerate raw vegetables. It may 
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cause further damage to the alieady inflamed mucosa. The forms, in which vegetables 
are given, can be changed. All kinds of irritant and spicy foods should be strictly 
avoided. Raw vegetables, spicy and irritant foods may be avoided. 

Vitamins: Commercial multivitamin preparation should be administered orally 
especially the ones needed for the healing process and the utilizatioil of calories and 
proteins. 

Minerals: Mineral losses may be marked and unless replaced may contribute to a 
fatal outcome. A patient with moderately advanced ulcerative colitis passes a large 
volume over 400 ml of faeces per day a i~d  thus may lose considerable amount of 
sodium (G g NaCl/litre of stool). Thus oral sodium intake is increased by added salt, 
sprinkling additional salt in foods. Potassium loss can be estimated as 30 mEq / 2.2 g 
of potassium chloride / litre. Usually high excretion of potassium even 167 mEq / day 
may sometimes be encountered. Manilcstations of potassium deficiency such as 
weakness, hypotonia; abdominal distension and even electrocardiographic changes 
may occur. Oral administration of potassium salts as potassium citrate lnily be helpful. 

Elimination of milk from the diet inay call upon calcjum supplementatiol~ to the 
extent of 400-800 rng/day. Protein to Calcium ratio is to be maintained for optinlum 
utilization. Iron by the oral route is usually not well tolerated. Daily about 30 mg of 
elemental iron is given. 1f anaemia is marked, then blood translusions may be given. 

Fluids : A liberal intake of fluid should be given to prevent dehydration. The passage 
of at least 1200 ml of urine indicates that a patient is well hydrated. 

We will now discuss about another iilflarnmatory bowel disease i.e shorl bowel 
syndrome. 

B. Short Bowel Syndrome (SBS) 

Short bowel syndrome is a group of prol~lems c~fecting people wlzo have Izud Iaav 
or more of their small intestine removed. The massive resectiot~ of the intestine 
decreases the transit time of the faeces. Besides any damage to the small intestine, 
especially that of the jejunum affects the nutrient uptake and absorption. 

Etiology 

The etiological factors involved in this disease are: 

1 Anaemia 

I Osteoporosis 

I Stone formation 

I Decreased susceptibility to infection 

0 Dehydration 

The common symptoms elicited by this disease have been mentioned below. 

Symptoms 

Diarrhoea is the main symptom of short bowel syndrome. Other symptoms include: 

Anorexia 

Steatorrhoea 

Heart bum and cramping 
, , 

(I-. . 
Bloating and abdominal pala 

'i 
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Extreme fatigue 

e Weight loss 

a Fluid retention 

c Anaemia and osteomalacia 

.. Many people with short bowel syndrome are malnourished because their remaining 
small intestine is unable to absorb enough water, vitamins, and other nutrients from 
food. They may also become dehydrated, which can be life threatening. Problems 
associated wit11 dehydration and malnutrition include weakness, fatigue, depression, 
weight loss, bacterial infections, and food sensitivities. 

Complications 
Complications of short bowel syndrome are generally related to malnutrition. What 
are the coinplications of malnutrition? Aperson with short bowel syndrome i~ likely to 
be deficient in a range of important nutrients such as calcium, folate, iron, magnesium, 
vitamin Biz and zinc. 

Let us read and find out the details of dietary management. 

Dietary Management 
It must be evident from the syinptoms listed above that the disease results in reduced 
food intake, impaired absorption and hence weight loss. The patient generally has 
depleted reserves for several nutrients. The Nutritional management Ronls should 
therefore include the following objectives: , 

e Relieve the symptoms 

e Correct nutritional deficiencies, 

e Control inflammation and relieve pain. 

The dietary considerations should be aimed to give sufficient carories. Special feeding 
methods such as enteral and parenteral feedfng may have to be incorporated. The 
following points should be kept in mind: 

e A high calorie and low residue diet that also supplies the vitamins, minerals and 
other nutrients is necessary. The food should be bland. 

e The food sliould be divided into several small meals of protein and complex 
carbohydrates. Aminimuin of concentrated sweets, fruit juices should be included. 

e Nutritional supplements and dietary restrictions are used in treating SBS. The 
vitamin and mineral supplements may have to be several times greater than the 
standard recommended daily allowances in order to maintain adequate tissue 
functionitlg. 

a Special feeding to b,e given when essential (enteral and parenteral feeding). Oral 
feedings are started using a basic soft diet, which can be digested without much 
work required in the bowel. The complexity of the diet is gradually increased 
over time, allowing the remaining digestive system to adapt. Finally, patients are 
weaned entirely off the enteral feeding and receive nutrition completely from 
oral intake of regular foods. If parenteral feeding is must, it could be given but 
enteral feeding should be preferred. 

Dietary management is supported with drug therapy. Frequently used medications 
include anti-inflammatories, immunosuppressants, antibiotics, corticosteroids and 
antidiarrhoeals. 



, In this section, we learnt about a spectrum of malabsorption syndromes. You may 
have noticed that the dietary management of these disorders is quite varied. Attempt 
the questions given in check your progress exercise 5 to recapitulate your concepts. 
- 

Check Your Progress ]Exercise 5 

I. Desribe the term lactose intolerance. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

2. Write five lines about celiac diseasc? Give five foods containing glutcn. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

3. Differentiate between Crohn's disease and Ul.cerative colitis. 

...................................................................................................................... 

............................................................................................ 

...................................................................................................................... 

4. A patient suffering from inflammatory bowel disease is at high risk to 
malnutrition. Why? 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

LET US SUM UP 

In this unit, we learnt about a host of disorders associated with a part or entire of thc 
gastrointestinal tract. The important and the most frequent occurring GI tract disorders 
such as constipation, diarrhoea, oesophagitis, GERD, hernia, ulcers, dyspepsis, gastritis, 
various malabsorption syndromes, inflammatory bowel diseases were dealt in Lhis 
unit. We first reviewed our knowledge on gastrointestinal diseases in general their 
etiology, symptoms and complications followed by nutritional management tuld goals, 
dietary modifications and foods to be avoided, restricted and those to be given freely. 

Next, we studied about these disorders separately in a greater detail, discussing their 
etiology, symptoms, associated complications and clinical manifestations. The nutritional 
aspects of these disorders and their corresponding dietary management have also 
been emphasized. 

114.4 GLOSSARY 

Acidosis : Increase in concentration of acidic substances in the 
blood. 
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Crohn's disease : a chronic inflammatory disease of unknown etiology 
involving small and large intestines that results in 
diarrhoea, strictures, fistula and malabsorptian. 369 
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Fistula : an abnormal passage between two internal organs or 
from an internal organ to the surface of the body. 

Welicobacter pylori : a type of bacteria that can chronically infect the 
slomach, thought lo be the primary contributor to the 
development of gaslritis, peptic ulcers and even gastric 
cancers. 

Wypokalernia : a condition with low serum potassium levels 
characterized by poor muscle tone, impaired gut 
motility and electrocardiographic changes. 

Myponatremia : a decrease in serum sodium level in the blood 
, con~monly found in dehydration. 

: black tarry stools indicalive oE gastrointestinal 
bleeding. 

Prebiotics : non-digcstible fc~od products thal stirnulute Lhe growth 
of symbiotic bacterial spccies already prcsent in the 
colon. 

Probiotics 

Prostaglandins 

: lnicrobial foods or supplcmeilts Lhat call he i~sed to 
change or reestablish the inlestinal flora and improve 
the health of the host. 

: one of the several potent hormone-like compountls 
made from PUFA which have diverse cl'fecls, both 
harmful and useful. 

Regurgitation : is the co~ltrolled flow of slomach contents back into 
the oesophagus and mouth. 

Residue : the fecal contents, includii~g bacteria, Gl secretiurls 
and foods no1 digested and absorbed. 

Short Bowel Syndrome : a malabsorption syndromc resulting from major 
resections of the small bowel characterized by 
diarrhoea, steatorrhoca and malnutrition. 

ANSWERS TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 

1. Dietary fibre rich foods - wliole grain cereals, legu~nes, whole pulses, lcnfy 
vegetables, pear, guava, oilseeds, methi seeds, peas, b w ~ ~ s ,  ladies finger, lvti~s 
stem. Low residue foods. Refers to volume of inaterials remai~iing after 1l1e 
digestive processes. Food high in dietary fibre are considered to bc high residue + 

foods. However, low fibre foods need not neccessrily be low residue food e.g, 
milk is low fibre but a high residue food. 

2. Use of methods like sprouting, fermentation etc.; salads and raw fruit may be 
given in grated form to be able to chew easily, whole pulses and leprnes may 
be sbaked overnight to improve their digestibility, soya flour or whole 
Bengal gram flour may be added to wheal flour, bran and powdered supplements 
of fibre may also be given to individuals who do not eat sufficient amounts of 
fibrous foods. 

3. Coconut water, dal water, kanji, barley watel; vegetable slock/soup can help , 
promote rehydration. The basic concept behind combining salt, sugar and water I 

I 
t 

A 



is to prepare a solution of specific osmolarity that would favour water absorption, 
thus leading to rehydration. 

4. Feed the child with WHO-ORS standard preparation/honle based rehydration 
solutions, continue breast feeding young infants, whilc providing energy rich 
mixturc of weaning foods for older children. This would help in preventing 
dehydration and prevent further malnourishment of the child. 

Check Your Progress Exercise 2 

1. I-Ieartburn or burnirlg epigastric substernal pain, regurgitation and dpsphagia art. 
the common ~ ~ & ~ t o m s .  The objectives of nutritional care ore to: prcverrt irritation 
of the inflammed oesophageal mucosa in thc: acutc phase; prevent oesoptiagcal 
rellux; and decrease thc irritating capacity or a-itlity of rhe gastric juice. 

2. Decreased mllscle ton(* or ahnormal rcl;ixiltio~~ of thc LES; reduced stomach 
motility or hiatus hcrnia due to advancing :age, pregnancy, ohesity or sick effects 
of certain drugs can rcslilt in the development of GERI). Patients shuuld bc 
cou~~seled regarding: restricting smokin~;~lcohol intake, avoiding lying tlowll 
bending aftcr eating meals, kccpinp the Iicild and r~eck raised slightly whilc lying 
down, and avoiding astringent or highly flavoured foods. 

3. Hiatus Herniit is thc most cornmou citl~se of C7ERD. Avoid ilny Gvc of the . 
following: carbonated beverages, citrus l't.uits and jllices. tomato pl*oducts, spicy 
foods, coffce, pepper, alcohol, garlic, onion, chocolate, cream sauccs, gravies, 
margarine, butter and oil. 

Check Your Progress Exercise 3 

1. a) Acute gastritis results due to over eating, overuse of alcohol, tobitcco, excess 
dose of aspirin, anti-inflammatory drugs, increased bile acids, trauma, 
surgery, shock, jaundice, renal failure, burns, infection while chronic gastritis 
precedes development of an urga~lic gastric lesion, a cnnccr or a ulcer. It 
may be caused by bacterial infections and impuircd n~ucosal defense 

" mechanisms, 

b) Diverticulosis is the herniation of the mucosa through the muscular Jayers 
of coloilic walls while diverticulitis is an infla~nmation of thc diverticuli. 

2. The li$estylc modifications in terms of work schedules, eating behilviour like 
consuming meals when extremely tired, preventing episodes or GERD, avoiding 
abdominal discomfort and drug use, quitting alcohol and smoking would help to 
alleviate the synlpton~s of dyspepsia. 

3. The diet therapy for a patient suffering from diverticulitis may be limited Lo clear 
liquids progressing to full liquids and then to low residue and Iibre soft to llorlnal 
diet. With improvement, in inflammation, an increasc in fibre intake is 
recommended. 

Check Your Progress Exercise 4 

1. Gastric and duodenal ulcers are two forms of peptic ulcers. Duodenal ulccrs 
generally occur in the duodenal cap i.e., just above the point of entry or illkatine 
pancreatic juice. Gastric ulcer on the other hand refer to locillized erosion of the 
lesser curvature of the antrum of stomach. 

2. Etiological factors in peptic ulcer involves the following: 

0 Destructive factors (HCL, pepsin, psychological, factors, gastric irritants, 
nicotin and tobacco and anti-inflammatory clrugs. 

Defensive factors (epithelial cells barrier mucous, gistric blood flow, 
regulation of acid secretion, ability of the body to regenerate the cells. 

Nutritiunnl Mnnngcment 
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3. The conventional approach involved restrictions of almost all foods except milk 
and cream (Sippy's diet). The liberal approach involves giving a variety of foods 
other than those which may increase damage to the ulcerated area. Since it is 
the ilidividual patient who is the focus of treatment, it becomes important to treat 
the patient completely according to his tolerances and desires. , 

Check Your Progress Exercise 5 

1. Lactose intolerance refers to inability of the body to digest and assimilate lactose. 
It occurs as a consequence of lactase deficiency, the degree of which may vary 
from hypolactasia to lactase persistence. 

2. Celiac disease is an autoimmune inflammatory disease of the small intestine and 
is precipitated by the ingestion of gluten, a component of wheat protein while 
tropical sprue is a malabsorptioii symdromc of unknown causes that is prevalent 
in the tropics and sub-tropics. 

Five foods containing gluten include: wlzeat, refined flour (maida) rye, barley, 
arid possibly oats and many processed foods. 

3. a) Crohn's disease can occur in any part of the GI tract whereas in Ulccrativc 
Colitis, the inflammation is confined to colon and rectum. 

b) In Crohn's disease, the inflammatory changes become chronic and can 
involve any part of GI tract. Inflammatory process follows transmural pattern 
i.e., affecting the entire thickness of the wall of the small intestine. This 
leads to strictures resulting in a partial or conlpletc obstruction or formation 
of fistulas. Ulcerative Colitis relates to acute inflammation oi'colon lasting 
for a few weeks and is limited to mucosal and sub rnucosal tissues layers of 
the intestinc. 

4. The patient is at risk of malnutrition due to: 

Decreased food intake due to associated abdominal discomfort. 

0 Malabsorption due to decreased absorptivc surface, bile salt deficiency, 
bacterial overgrowth and use of drugs. 

a Increased secretio~~ and nutrient losses due to GI blood losses, electrolyte, 
trace mineral losses. 

0 Increased requirements due to inflammation, fever, increased intestinal cell 
turnover, Izaemolysis. 

e Drugs interference related to corticosteroids, sulfasalazine, cholestyramine 
I 

Deficiency of folate, vitamin4 vitamin C, vitamin D, low serum zinc, copper 
and iron are observed. 
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The last unit dealt with the gastrointestinal disorders. Did you know that when we talk 
'about the gastrointestinal system, we include the Iiver, gall bladder and pancreas also 
because of their interrelated functioning? Thus to complete our understanding in this 
regard let us study the disorders of these vital components of the gastrointestillal 
system as well. 

This section will deal with the disease, etiology, symptoms, complications and the 
nutritional management goals and dietary management including foods to be avoided, 
restricted and taken freely in liver, gall bladder and pancreatic disorders. 

Objectives 

After studying this unit, you will be able to: 

describe the numerous functions of the liver, gall bladder and pancreas, 

0 discuss the disease conditions of these organs and how the functioning uf these 
organs are compromised in various disease conditions, 

9 explain the causes of the disease and symptoms produced, 

9 elaborate on the principles involved in the nutritional and dietary management of 
these disorders, and 

e list the foods that can be given and those avoided in these disease'conditions. 
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In our section on liver diseases, let us first get a brief input to understand the normal 
hncticlning of liver as an organ. This would help us to u~iderstand clearly the variety of 
conditions associated with the abnormal liver fulictioning namely infective hepatitis, 
liver cirrhosis and hepatic coma. From your understanding of the Applied Pllysiology 
Course (MFN-001), you already know that liver is the largest and the most complex 
organ in the body. Lct us briefly recall its functions. 

The functions of the liver are most varied and extensive and ally change in the normal 
function can affect the nutritioilal status of an individual. The liver is considered one of 
the most important organs involved in the metabolism of each and every nutrient. 
Damage caused to liver call impair these and ~nally vital processes in the body. The 
simple digestcd products of carbohydrates (glucose, fructose and galactose), fats (fafalty 
acids), protein (anlino acids), vitamins and minerals are taken to the liver. The liver 
stores mrmy nutrients and also produces new compounds, which may contain fat and 
protein, prc~ducts that help in clotting of blood. The livcr also relnoves the nitrogen 
produced as a result of protein breakdown and converts it into urea, which is then 
excreted from the blood through the kidneys. It also rcmovcs several toxins. The liver 
has R very important role to play in the metabolism of carbohydrates fat and protein 
metabolism. Now, let us get to know about the various metabolisms. 

a Carboliydrate Metabolism: Liver cells store energy in the form of glycogen 
and releases it as glucose when required. This co~iversion of sugar from 
carbohydrates is known as glycogmolvsis. In the absence of carbohydrates the 
proteins can also be converted to gl;cose, which is known as gluconeogenesis in 
the liver cells. Both glycogenolysis and gluconeogt.nesis help to maintain normal 
blood sugar levels. Figure 15.1 highlights the connect~on between the gut and the 
liver. 

' I  
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Figure 15.1: Normal functions of liver 
I .  

Fat metabolism: It relates to the production (synthesis) of triglycerides and 
phaspholipids. Liver synthesizes lipoproteins, which are required for the transport ; 
of lipids to peripheral tissues for use or storage. It synthesizes cholesterol and , 

converts 80% into bile and conjugated bile salts and the remainder is transported 



in the form of lipoproteins. It is also involved in the oxidatio~l of fatty acids to Nutritional Management in 
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acetyl CoA to give energy and the synthesis of bile and co~ijugation of bile salts. Pancreatic Diseases 

0 Protein Metabolism: Liver renioves the nitrogen from amino acids (known as 
deamination), which then could be used as an energy source or converted, to 
carbohydrates and fats. It also converts ammonia to urea (a waste product of 
protein breakdown). It is the site of most plrama protein syntliesis. It acts as a 
reserve of these proteins to replenish serum proteins. It maintaiils the level of 

I 
! non-essential amino acids, which promote tissue synthesis. 

Q Mirzeral and Vitarnirz Metabolism: Liver is a storehouse of iron and is essential 
for haemoglobin formation and is stored in the form of ferritin. The liver destroys 
the KBC and recovers the iron from it. Other minerals like zinc and copper and 
many vitamins are also stored in the liver and play a role in the enzymatic reactions 
in nletabolism. Liver is a storehouse of all fat-soluble vilamins. It is involved in 
thc convcrsion of carotene to retinol. It is also needed for the activation of 
prothrombin and conversion of vitamin D to its activc form 1,25 dihydroxy 
cholccalciferol. 

! Q Other furzctions: The liver converts carotene to retinol-a form of vilamin A. It 

I 
syntliesizes heparin (anticoagulant) which prevents intra-vascular coagulation 

1 of blood. 

I We have read about the nunicrous fui~ctions of the liver. We ciln also understand that 
in any infection, inflammation or clamagc to the liver thc normal working of tlie liver 
would be affected, this could be related to the storage Si~nction of bile, protein, fat and 
carbohydrates and other compounds, problems with waste production ilnd excretion 
and detoxicatioli of poisons and toxins. An infected liver becotnes sluggish alid the 
patient shows signs of lack of appetite, symptoms of ji~undice (yellow colour due to 
bile) and evcn incl.ease in liver enzymcs. Jaundice is not a discase by itself but a 
disease. So let us know more about it. 

Jaurrdirc 

Jaundice is a term given to the yellow discoloi~ration of the skin, mucous membranes, 
sclera and body tissi~es because of i~ccumulatioii of bile pigments, in tlie blood. It 
results due to an increase in bilirubin contcnt of the blood abovc the norinal range (0.2 
to 0.8 mg/100 dl plasma). The recl blood cells (RBC's) are broker) down in the liver 
after a duration of 120 days. The haemoglobin gives a pigmetit known ns bilirubin. 
Under normal conditions, the lives cells absorb bilirubin and secrete it ;\long with other 
bile constituents. If the liver is infected or diseased ur the flow of bile is obstructed or 
if excess bile is produced then jt gets accunlulated in the blood and eventually causcs 
jaundice. Based on the cause of jaundice it can be 01 tllree types: haemolytic, hepatic 
and obstructive jaundice. Let us get to lalow about these types of jaundice. 

@ liaernolytic Jnundice: It is also knowii as pre Izep~rtic ju~iizdic~. This relates 
to excessive destruction of RBC resulting in an increased bilirubin formation . 
and anaemia. There is an increased uncor~jugated plasma bilirubin, which is 
excreted through the urine (pigment known as urobilinogen). A healthy liver can 
handle a bilirubin load G times greater than normal bcfore unconjugated bilirubin 
accumulates in plasma. Thus, this kind of jaundice is seen nornlally in individuals 
with congenital defects like sickle cell anaemia, thalassemin, blood transfusion 
reactions and septicemia. 

@ Hepatic Jaundice: In this, there is a no]-ma1 bilirubin production. The liver cannot 
convert fat soluble bilirubin to the watcr soluble form. Hence, there is a decreased 
conjugation leading to hepatocyte damage, llri excessive amount of bilirubin is 
seen as a mixture of unconjugated and co~~jugated bilirubin. This condition leads 
to hepatocyte damage ( jaundice). Failure of about 80% or morc of hepatic 
functions is observed. Its clinical features include liver disease, increased 
unconjugated plasma biliburin and increased alanine aminotransfe~ase (ALT)/ 
aspartate transaminase (AST) enzymes. 
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e Obstructive Jalnldice: It is referred to as post-hepatic jaundice. This results 
from the interference of normal flow of bile into the duodenum due to stones, 
tumors or iriflammation of mucosa of the duct. This results in a backflow of bile 
into the blood stream and is circulated in the body giving a yellow colour. 

T~xicJnwzdice: It is also known as hepatocellular jaundice. It originates from poisons, 
drugs or viral infections of the liver. 

Having learnt about jaundice, which you know is a symptom rather than a disease 
condition specific to liver diseases, nexl we shall learn about the conditions associated 
with the abnonnal liver functioning namely infective hepatitis, liver cirrhosis and hepatic 
coma. We begin with infective hepatitis. 

15.2.1 Viral Hepatitis 
Hepatitis is a condition of inflammation of liver. which can result in damagc of thc liver 
cells. A virus causes viral hepatitis, as liver cells are particularly susceptible to such 
infections. It causes damage to the liver cclls and interiercs with the ~iptalce of bilirubin 
by the cellh, and its conjugation and excretion. It can be either in form of an acute or 
chro~iic condition and is caused due to different strains of viruses such as A, B, C, D 
and E. Let us next learn how are these transmitted and the complications they can 
cause: 

'1. Hepntitis,4: It is corninonly called infectious hepatitis caused by a kllowil virus 
HepatitisA(HAV). It is common arnong children and young adulls. It is contracted 
through contaminated water, food and sewage and Lransnlittcd by faecal-oral 
route. 

2. Hepatitis B clnd C :  It is caused by a virus hepatitis B (HBV) and hepatitis C 
(FICV). It is more severe and prolonged in nnturc, and c:un be fatal. It is transmitted 
by blood transfusion ,horn a carrier, improperly sterilized nledical i~istsunlents, 
dental drills, skin pui~cturi~ig inslrumeilts that come in contact with contanlinilted 
blood, sexual contact and saliva of an infecled perhon. Chronic active hepatitis 
call develop leading to cirrhosis and live1 failure. 

3. Hepatitis D : Hepatitis D v i r ~ ~ s  (HDV) is dependent 1111 the HBV li,r survival 
and propagation in humans. It may be a co-infectiv~ ioccurring at tile same time 
as HBV) or a super inkcti011 (superimposing itsclr on the HBV carrier state). 
This form of hepatitis becomes chronic. 

4. Hepatitis E : Hepatitis E virus is transmitted via oral fecal route. Contaminated 
water is the major factor. Overcrowded unsaniti\ry areas are prone to acute 
form of this type of hepatitis. 

Acute hepatitis settles within a few (usually six) weeks and patient hecornes 
asymptomatic. I-lepalitis A virus is an example. Chronic hepalitis a more complex 
form of disease is caused tnostly when acute hepatitis is neglectcd. The various 
symptoms of hepatitis are: 

e itchy skill 

e fatigue and fever 

e lack of appetite 

e nausea and vomiting 

e weight loss 

e jaundice 

e enlarged liver aiid spleen 

e mood swings 

e pain in joints of the body (osteon~alacia and osteoporosis) 

0 autoimmune problems 
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These symptoms may be seen in both acute and chronic hepatitis, however, additional 
symptoins during severe chronic hepatitis may include Chronic inflammation of liver, 
fibrosis and finally death of liver cells (necrosis). Hepatitis virus B and C are kllown 
to elicit thesc symptoms. 

Having learnt about the acute and chronic hepatitis, let us next get to know aboul the 
causes for lhis condition. 

Etiology 

The various causes of acute and chronic liver disease are enumerated herewith. 

e Acute Liver Disease (recent origin) 

- Viral Infection (hepatitis) 
- Non Viral Infcction (Coxiella burnctti) 

- Drugs (paracetamol) 

- Alcohol 

- Poisons (Aflatoxin). 
- Others e.g. complications of pregnancy. 

Chronic Liver Disease (Hepatitis) 
- Drugs and Toxins (Alcohol, Isoniazid, Methotrexate). 
- Neglected/acute infections (Hepatitis U, C virus) 

- Auto Immune Disease 
- Metabolic Disorders e.g. Wilson's Disease, I-Iaernochromatosis ,Type 1V 

glycogen stomge disease 

- Alcohol 
- Biliary Obstruction (Gall stones, narrowing of duct) 

Now you can understand the differences between acule and chrollic hepatitis in 
terms of symptoms and causes. The latter is more serious and if unattended can lead 
to a more serious damage to the liver. The disease is called liver cirrl~osis. We shall 
learn about this in greater details next. 

15.2.2 Liver Cirrhosis 
Cirrhosis is a complication of many liver diseases that is characterized by abnor~nal 
structure and fullction of the liver. It is the final stage of liver injury nlid degellcration. 
We have already said that neglected chronic hepatitis can progress to liver cirrhosis. 
In this the liver cells get inflamed, fibrous septa get develop and the liver cells die and 
finally nodules develop which lead to obstructions and liver failure. Iil other words, 
the active liver tissue is replaced by inactive tissue incapable of normal f~tnctioning. 
Such cells get filled with fibrous tissue and fat. 

Thus, cirrhosis develops when the repair that is associated with the dying liver cells 
causes wdr tissue to form. The liver cells that do not die multiply in an attempt to 
replace the cells that have died. This results in clusters of newly formed liver cells 
(regenerative nodules) within the scar tissue. 

The symptoms of liver cirrhosis are enumerated next. 

Symptoms 

The common symptoms include: 

GI disturbances (anorexia, nausea, vomiting, abdominal pain and distension) 

e Electrolyte and fluid imbalance 
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e Weight loss and muscle wasting I 
e Almormal serum amino acid levels 
e Fatty infiltration of the liver 

e Severe jaundice 
o Hepatic encephalopathy (mental problems ranging from mild confusion to coma) 

e Bleeding tendency I 
e Ascitcs (accumulation of fluid in the abdominal cavity) I 
e Osteomalacia and osteoporosis ! 
a High drug sensitivity . t 
e Chronic inflammation of the liver I 
e Fibrosis and fatty infiltration of the liver I 

Necrosis (death of cells) I 
So then, what is the cause for this liver condition? There are many causes of cirrhosis. 
These are listed next. 
Etiology 

The etiology of cirrhosis can be eilun~erated as under: 

a Neglected acute/chronic hepatitis 

a Alcoholism associated with malnutrition 

s Virus and toxins 

e Metabolic disorders 

e Prolonged biliary stasis. 
Altered immune response I 

WiLon disease is a rare autosoma1 recessive disorder, characterized by an abnormal 
copper transport and storage mechanism resulting in an excessive copper deposition 
in body tissues, mainly in brain, kidney, cornea including liver causing cirrhosis. I 
Majority of the cases of cirrhosis are, however, due to chronic abuse of alcohol, 
which has a llepatobxic effect leading to malnutrition. Since excess alcollol is a 
major cause of liver disorder, lel us understand the complications that arise from 
excess alcohol consumption. Figure 15.2 depicts the complications. 

" 

Figure 15.2: Complications of excessive alcohol consumptions : 

( 

Alcohol consumption can harm the liver by causing inflammation, necrosis due to fat I 

accumulation in the cells which reduces the normal functioning of the liver causing 
I 

I 

serious vitamin and protein deficiency leading to malnutrition and changes in the i 

metabolism of carbohydrate, protein and fat. For example, clotting defects could 
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in coma. Portal hypertension could result in ruptured varices and ascites. Excess uric Pancreatic Diseases 
acid could precipitate gout and mineral deficiencies. Excess alcohol intake can cause 
rnultiple con~plications and mal~iutrition. Box 15.1 gives the v;irious causative factors 
of malnutrition in liver disease. It can also affect the kidney, heart and the vessels and 
may cause othcr problems such as oedema or ascites, bleeding. gout and acidosis. 
This is clearly seen in figure 15.2 also. 

The pathogenesis of alcoholic liver discase progresses in 3 stages. Let us briefly 
understand these stages. 

Stage I :  Hepatic Steatosis or Futty Liver 

During this stage, the fat infiltrates into the functioning liver cells and cause problems 
in normal functioning of liver. The excess fat could come from the fat stores of thc 
body, increased production of Fdt ill the liver. This stage is reversible with abstinence 
from alcohol and if abuse continues, it can lead to llepi~titis and cirrhosis. 

Stage 2: Alcolzolic Hepatitis 

Alcoholic Hepatitis is characterized by hepaton~egaly (enlargement of liver). Patients 
have abdominal pain, anorexia, nausea, vomiting, weakness, and diarrl~oea, weight 
loss and fever. If patient disconlinues the alcohol intake, hepatitis nlay resolve or else 
il progresses to the third stage of alcoholic cirrhosis. 

Stage 3: Alcoliolic Cirrhosis +. 
In this stage, patients develop further cornplicatI"ons of ascites, gastroinlestinal bleeding, 
portal hypertension, hepatic encephalopathy and other symptoms of liver disease. 

At this stage, let us look at the general complications linked with liver cirrhosis. These 
are listed herewith. 

Complications 

Major complications of cirrhosis include: 

o Ascites (accumulation of water in abdomen) 

e Upper gastrointestinal bleeding (oesophageal varices) 

e Hepatic coma or Hepatic Encephalopathy 

A brief discussion on each of these follows. 

* Ascites: It is a characteristic symptom of advanced stage of liver cirrhosis. It 
relates to the accumulation of massive quantities of fluid in the peritoneal cavity 
of the abdomen. This may be due to: 

a) Portal hypertension (obstruction of portal blood vessels that increase intra 
hepatic pressure), 

b) Hypoalbuminaemia (a fall in colloidal osmotic pressure due to inadequacy 
of serum albumin), and 

c) Renal dysfunction (increased renal Lubular sodium resorption; and water 
retention). 

Oesophageal varices: It relates to a state of varicose (distended or dilated) 
veins in the oesophagus and upper part of the stomach, which develops as a 
consequence of portal hypertension. Upper GI tracl bleeding may be the risk 
associated with this state. 

Hepatic Comu: Tt relates to a state .of confusion, apathy, personality changes, 
asterixis (tremor of the hands when extended in front of the chest) and spasticity. 
We shall deal with it in much more details later in this unit. 

375 
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Finally, let us get to learn about hepatic coma. 

Box 15.1 

15.2.3 Hepatic Encephalopathy (HE) or Hepatic Coma 

Malnutrition in Liver Disease 

Hepatic encephalopathy is brain and nervous system damage that occurs as a 
complication of liver disorders that reduce liver functioning (as in hepatitis or cirrhosis). 
It is a complex syndrome characterized by neurological disturbances. The symptoms 
associated with it are: changes in mental state, consciousness, personality and behaviour 
changes characterized by the following signs -mild confusion, euphoria or depression, 
decreased attention, slowing of activity to perform mental tasks, irritability, and disorder 
of sleep pattern, drowsiness, lethargy, speech disorientation, incomprehensive speech 
and fillally coma. 

Malnutrition is predominant in liver disease and it can be related to a number of 
factors such as decreased intake of food, impaired digestion and nlalabsorption, 
increased energy needs, inefficient protein synthesis, accelerated protein breakdown 
and increased protein oxidation. These factors are reviewed herewith. 

1. Decreased intake of food is generally due to: 

o Anorexia 

o Nausea and vomiting 

e Early satiety 

r Unpalatable diet 

r Drugs used 

2. Impaired digestion and absorption could also result due to: 

e P'ancreatic insufficiency 

e Bile salt deficiency 

Impaired absorption 

e Mucosal defect (portal hypertensive enteropathy), major defcct is in fiit 
digestion and absorptiorl leading to steatorrhoea. 

3, Increased energy requirements: the energy needs increasc collsiderably and 
if not met worsens the condition of liver 

4. Insufficient protein synthesis 

5. ~bcelerated protein breakdown 

6. Increased protein oxidation 

All 4,5 and 6 factors related to protein metabolism, require an increased protein 
intake and if not met leads to malnutrition. 

7. Alcohol consumption replaces food in the diet and supplies empty calories. 
Alcohol is a source of empty calories (7 Kcallg) and does not contain ally 
other vital nutrient. The energy supplied also is lost to a great extent due to 
the wasteful pathways which alcohol metabolism takes. Alcohol causes 
inflammation of the stomach, pancreas and intestine and interferes with the 
normal processes of digestion and absorption. It may lead to malabsorption 
of nutrients like thiamin, vitamin B,,, folic acid and vitamin C, Alcollol gets 
converted to acetaldehyde, which in turn interleres with the activation of 
vitamins by the liver cells. So numerous dietary nutrients are not synthesized 
or activated which leads to malnutrition. Alcoholism and malnutrition forms a 
vicious circle that is difficult to break. 
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1. Elevated blood ammonia levels (ammonia not converted to urea by liver) 

2. High blood concentration of aromatic amino acids ( M A ) ,  especially 
phenylalaninc, tyrosine and tryptophan, an increase in methionine, lysine, 
glutamine, asparagine and histidine, threonine, glycine and serine which are the 
ammnltiogenic amino acids, In other words they can produce ammonia which 
worscn the condition. 

3. Low levels of branched chain amino acid (BCAA), leucine, isoleucine and valille 
in plasma, due to a depression in the process of gluconeogenesis and ketogenesis 
- (the processes through which they are used as a source of energy by skeletal 
muscle, heart and brain). 

4. Altered plasma amino acids composition (decreased ratio of BCAA to A M ) .  

There are four clinical stages of hepatic encephalopathy. 

1. Stage I - Mild confusion, euphoria or depression, decreased attenlion, agitation, 
irritability, sleep disturbance, slowing of ability to perform mental tasks. 

2. Stage I1 - Lethargy, disorientation, inappropriatc behaviour, irritability in 
performing mental tasks. 

3. Stage 111 - Soninolent but arousable, inco~nprehensible speech and confused 
aggressive behaviour when awake. 

4. Stage IV - Coma. 

The causes for this liver condition are enumerated next. 

Etiology 

The cause of encephalopathy is unknown, but there are three proposed mcchatlisms 
leading to it. Thesc include: 

1. Accumulation of increased toxins due to impaired liver functions. Excess 
ammonia being the major toxin. 

2. Altered plasma amino acid composition. Decreased ratio of BCAA to AAA, 
which leads to false neurotransmitter impulses in the brain and hencc 
neurological symptoms. 

3. An increase in serum and brain neuro-inhibitory substances, like increased 
gamma-amino butyric acid (GABA) levels. 

Before we move on the management of liver disease, let us review what we have 
leamt so far. 

Check Your Progress Exercise 1 

1. List the various liver functions and briefly give the role of liver in fat metabolism. 

.............................. .................................................................. ._ 

................................................................................................. 

................................................................................................. 
2. Mention one symptom common to all liver diseases? Mention the physiological 

changes, which occur as a consequence of this symptom. 

.............................. ......................................................... w........ 

..................... ....................................................................... .I.... 

.............................................................. ,,....,........,..,,,,..,..,..,, 
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etiological factors involved in its pathogenesis. 

.................................................................................................. 

4. Discuss the pathogenesis and major complications of alcoholic liver disease. 

The discussion so far focused on the numerous functions of the liver. We also looked 
at the fact that in any infection, inflainmation or damage to the liver the normal working 
of the liver is affected. Comnlon liver diseases include vital hepatitis, cirrhosis, hepatic 
coma. An infected liver becomes sluggish and the patient shows signs of lack of 
appetite, symptoms of jaundice (yellow colour due to bilc) and even increase in liver 
enzymes. Jaundice is n o t  a disease by itself. It is a symptom. So what can bc done to 
rnanagc these liver diseases? The nutrilioi~al management of liver diseases is highlighted 
next. 

115.3 NUT ONAL GEMBENT OF LIVER 
DISEASES 

- -- - - - - 

Having gone through the information presenled in the section(s) above, it must be 
evident that malnutrition is predominant in liver diseases and it can be related to a 
number ol  factors such as decreased intake of food, impaired digestioii and 
malabsorption, increased energy needs, inefficient protein synthesis, accelerated protein -. 

breakdown and increasctl protein oxidation.   he diet of tlie patielit must bc individialized. 
The main goals of dietary management for a liver disease patient should be: 

e Maintain adequate nutrition 
e Prcvent breakdown of body protein tissue 
o Control of oederna and ascites, and 

e Prevent symptoms of encephalopathy 

Howevcr, since each disease condition is specific the dietary recomnlendations too 
are specific. We shall look at the dietary recommendations for each disease condition 
sc$arakly. Table 15.1-gives broad dietary guidelines for liver patients. 

Table 15.1: Dietary guidelines for liver patients 

I Nutrients 

Kilocalories (Kcal) 

Fat (g)" r 
Hepatitis I Cirrhosis 

total Kcal total Kcals 

I Encephalopathy 

Low 0.5 gkg  
(20-40 g) 

I~iitially restricted 
slowly increase to 
25-30% 

Vitamills and 
minerals** 

*MCT (medium chain triglycerides): more digestible and shown to decrease fatty infilteration. 
"Restrict Sodium if oedema or ascites " 

Vitamin B and C, 
Folic acid, calcium, 
magnesium and zinc 

B group and 
C, Fe if anaemia, 
Ca, Mg and 211 

Vitanlin B and 
C, Fe if anaemia, 
Ca, Mg and Zn 
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15.3.1 Dietary Recommendations for Viral Hepatitis 
An increased carbohydrate, increased protein and moderate fat diet is advised in the 
case of viral hepatitis with vitamin and mineral supplementation as  you may have 
noted in Table 15.1 above. The requirements for iildividual nutrients are reviewed 
further. 

Carbohydrates: Liberal intake of CHO is advised (300-400 g). This is to prevent 
endogenous breakdown of protein thus llaving a protein sparing effect, increase the 
(i~itra hepatic) glycogen stores to improve the functionilig and protect the liver against 
infectio~ls agents. 

The caloric iiltake advised for adults is 35-40 Kcal/kg IBW or as per thc requirement 
to maintain a desirable body weight. 

Protei~zs: Moderate protein intake in the diet is required for the following reasons: 
- to prevent negative N2 balance, which may lcad to hypoproteinemia, 
- for adequate tissue regeneration especially of parenchymal cells; and 
- prevent fatty infiltration of liver cells 

Thus, 1.5 to 2.0 &/kg IBW protein is rccom~nended. Supplemerlts of high protein 
beverages are recommended in between the mcals. 

Fats: Fats should not be severely restricted as they can make thc food unpalatable. 
About 20% of the total calories should be from Eat. MCT are preferred as they are 
easily digestible and assimilable (40-50 g). For cxamples dairy fat, cream and butter 
,are preferable. 

Vitamiizs: Supplementation of B complex vitamin and C should be given. 

Minerals: Sodium restriction is required only if there is fluid retention. Potassium 
supplements are necessary with diuretic therapy. Iron supplementation is needed 
only if there is anaemia. 

Keeping these considerations in mind, the food items for a paticnt with viral hepatitis, 
showing symptoms of obstructive jaundice have been included in Table 15.2 for your 
reference. You can use this information while planning diets lor hepatitis patients in 
the Practical Manual (MFNL-005). 

Table 15.2: Food items for a patient with viral hepatitis or obstructive jaundice 
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Freely given foods 

Cereals - Bread or chapatties of wheat; rice, 
maida, suji, maize, jowar, bajra or ragi 
Breakfast cereal of broken wheat, rice, 
oatmeal or maize 
Milk or milk products 
Soups 
Vegetable salad 
Vegetables, cooked 
f otato, sweet potato, or yam 
Fruits, fruit juices 
Sugar, jaggcry or honey 
Jam or murabba, jellies and other sugar 
concentrates 
Biscuits 
Desserts as light custard or ice-cream 
Beverages, water (liberal), glucose water 

Foods to be avoided 

Whole pulses (dal) or beans 

Red Meat, higll fat organ meds 

Egg 
Fried Eoods, butter (restricted) 

Nuts and oilsecds, dry fiuits 

Condiments ~ n d  spices 

Papad, chutney or pickles 

Strong tea or coffee 

Alcol~olic beverages 
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Next, we move on to the dietary recommendations for liver cirrhosis. 

15.3.2 Dietary Recommendations for Liver Cirrhosis 
Refer to Table 15.1. A high carbohydrate, mclderate protein and low fat diet is advised 
to a paticnt with liver cirrhosis along with vitamin and mineral supplementation. Since 
anorexia is at its peak, the food should be given in several feedings with moderate 
portions (6-8 feedings). The diet needs progression from liquid, soft to normal diet, 
depending on the acute stage and recovery. Judicious use of spices and condiments to 
stimulate appetite is needed. High calorie and protein beverages are useful in between 
meals. In case of complications of encephalopathy low protein diet needs to be given. 
Fat also needs to be less and gradually increased as the subject improves. Nutrition 
care should maintain or improve the nutritional status. Ii~dividualized diets must be 
given depending on the degree of malnutrition and tolerance level of the patient. 
Counseling the patient on diet and food choices is helpful. 
What should be the ideal dietary intake that would help to minimize the symptoms and 
complications? Let us read and find out. 
Proteins: Intake to be adjusted as per the individual requirement, depending on the 
pathological state. A protein intake high enough to maintain nitrogen balance and low 
enough to prevent hepatic coma in the initial stages is recommended. In uncomplicated 
hepatitis or cirrhosis without encephalopathy, a protein requirement l a g  of dry weight/ 
day to achieve nitrogen balance is advised. To promote nitrogel1 accumulatio~~ or positive 
balance, at least 1.5 to 1.2 g/kg daily is needed. Protein intakc is reslricted lo 0.5 g/day 
if there are signs of impending coma. In situations of stress such as alcollolic hepatitis 
or sepsis; infection, GI bleeding, severe ascites, at least 1.5 g of protein /kg/day should 
be provided. 
Cnrbohydl-ates: To ascertain tlie carbohydrate need is challenging because of 
dcleriorati~~g functional state of liver, which favours preference for alternative 
fuels. Depending on the state of the liver, the carbohydrate coliteilt is kept adequate 
(300-400 g/day) for its protein sparing effect. It protects and supporls tlie liver function. 
Adequacy of calories for maintaining weight needs to be emphasized. Emphasis 
should also be on improving the total intake of the patient. An intake of 25 to 35 KcaV 
kg estimated dry body weight should be used in calculations to prevent overfeeding. 
Intravenous glucose administration must be done only if there is severe nausea and 
vomithg. 
Fats: Steatorrhoea or fatty infiltration of liver may be seen in a cirrhosis patient, thus 
a moderate intake with the substitution of medium chain triglyceridcs (MCTs) may 
prove to be effective in reducing malabsorption of fat. 
Etamins: Supplementation with vitamins is desired to replenish liver stores and repair 
tissue damage especially if the patient has anorexia. This is due to the intimate role of 
liver in nutrient transport, storage and metabolism, in addition to the sidc effects of the 
drugs used. The vitamins of importance are water-soluble vitamins - pyridoxine, 
cyanocobalamin, folate, niacin and thiamin associated especially with alcoholic liver 
disease leading to Wernicke's encephalopathy. Deficiency of fat-soluble vitamin has 
been observed due to maIabsorption and decreased storage capacity of diseased liver, 
Therefore supplementation is necessary using water-soluble forms. 
Mitterals: Calcium, Magnesium and Zinc are the important minerals as the serum 
levels tend to decrease in cirrhotics due to malabsoiption associated with steatorrhoea, 
Thus adequate doses as per the requirements should be supplerncnted. 
Sodiunz: Restriction of sodium is essential if oedema and ascites are prescnt. Sodium 
restriction up to 500 mgtday is seen with ascites but generally relaxed to 2 g/day with 
diuretics. An extremely low sodium diet can affect the palatability, as well as, increase 
risk to hyponatremia,. Emphasis must be on low sodium foods and avoidance of table 
salt or salt in food preparation. Look up Unit 11, sub-section 11.3.3 for low sodium 
food items. Also protein intake must be adequate without increasing sodium intake. 
Serum sodium and potassium levels need to be closely monitored. 
Fluidr: These may need not be severely limited if sodium restriction is effective in 
correcting oedema and ascites. No more than 1500 ml of fluidlday is given. Fluid 
requirement is generally worked out as per the previous day urinary output coupled 
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Fibre: Reduction in fibre content is necessary in advanced cirrhosis to prevent danger 
of haemorrhage from oesophageal varices. Hence, liquid and soft diet and sinall 
meals are emphasized. 
Considering these dietary guidelines, the foods which may be permitted and which 
should be excluded from the diet of a patient suffering from cirrhosis is given in Table 
15.3. A sample menu for a cirrhotic patient providing roughly 2000 Kcal and 60 g 
proteins is given in Box 15.2. 

Table 15.3: Permitted and excluded foods 

Permitted Foods 

Bread (wheat), rice, maize, jowar, 
bajra, breakfast cereals, pasta and other 
refined cereals like maida, suji etc. 

Tolined milk and its products like 
paneer, curd etc. 

Washed and split pulses and beans 

Sugar, jaggery, honey, jam or murabba,, 
jellies 

Lean meat, egg white, fish or chicken 

Fat or buttel; cream 

Potato, sweet potato or yam 

Pastries, dessert, sweetmeat 

Beverages, lemonade, fruit juices 

Excluded Foods 

Fried foods 

Organ meat, egg yolk 

Whole pulses and fibre rich cereals 
like oats, barley 

Extra salt and baking soda, 
preserved foods and foods containil~g 
salt like papads, chutneys, pickles etc. 

- 
Box 15.2 

-:a 
sample Menu for a Patient Suffering from Liver Cirrhosis 

Bed Tea : Tea/Coffee/Lime Juice/Fruit Juice 
Biscuits (2) 

Breakfast : Milk (Sk imme~onned )  1 Glass 
or Egg white (2 No.) 
Porridge (1 bowl) - CornflakesISernolina 
2 Slice of bread with Jam OR 2 small chapatti with 
vegetable 
fruit (1) 

Mid-morning : Sweet Lassif Fruit Juice/Coconut water/Roohafza 
waterbime Juice/Soup (1 glass) 

Lunch : Chapatti ( 2-3) or Rice (1 big bowl - 40 g) 
Dal - 1 Katori (FishIChicken may be given but not 
more than twice a week) 
Soft vegetable - I katsri 
Curd (1 katori) 
Fruit (1) 

Evening Tea : Milk/Tea/Coffee/Juice 
BiscuitLRusldPufIed Rice snack/sprouts/tofu etc. 

Dinner : Soup (1 bowl) 
Same as Lunch (but avoid meat, chicken etc.) 
Custard with Jell y/Kheer/Pudding 
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For cirrhotic patients with Wilson disease, binding agents also known as chelating 
agents are often used for removing copper. Also a vegetarian diet which is low in 
copper is recommended. Table 15.4 gives a list of foods high and low in copper. 
Inclusion of foods low in copper will help prevent symptoms of Wilson disease. 

Table 15.4: Copper content of foods 

Now, let us learn about the nutritional management of the last stage of liver disease, 
which is called hepatic encephalopathy or hepatic coma. 

Foods High in Copper (to be avoided) 

Meat: organ meats, lamb, pork, fish, 
liver and shellfish 

Milk: chocolate, cocoa and soyamilk, tofu 

Pulses: Beans Peas and lentils 

Cereals: Bran colitaining cereals, soyaflour 

Vegetables: Mushrooms and juice 

Fruits: Dried fruits, dates, raisins and prunes 

Brewer's yeast 

15.3.3 Dietary Recommendations for Hepatic Encephalopathy 
(HE) or Hepatic Coma 

Foods Low in Copper (desirable) 

Eggs 

All other dairy products 

Bread and pasta from refined flour, rice, 
sweet potatoes 

All other vegetables including tomatoes 

All other fruits (including jams, jelliesj 
Lemonade and fruit flavoured beverages 

The nutritional management goals for hepatic coma include: 
e reduction in protein intake to a minimum in order to decrease amount of ammonia 

produced, 
a correcting plasma amino acid profile, and 

e prevention of catabolism of tissue protein. 

There is no general treatment. The -diet needs to be individualized. Tlie dietary 
recommendations include: 

Calories: A 1500 to 2000 Kcal diet is recommeilded to prevcnt breakdown of tissue 
protein for energy. It is provided chiefly in the form of carbohydrates. It can be given 
by parenteral or tube feeding if needed. Carbohydrates help to build up livcr glycogen 
reserves and have a protective role in the healing process. 

Carbohydrates: An increase in carbohydrates in the diet is recommended because it 
is the main source of energy and thus spares the protein. It promoles glycogen repletion, 
which improves with carbohydrate adequacy. It also prevents hypoglycemia. 

Proteins: It has not yet been proved that severe protein restriction improves the 
mental state of the patient in hepatic encephalopathy. Unnecessary protein restriction 
may only worsen body protein losses and therefore must be avoided. More than 95% 
of cirrhotic patients can tolerate mixed protein diets .The protein intake may begin 
with 0.2 gl kg IBW /day. If the patient remains asymptomatic for a week it 
may gradually be increased by 10-15 g per week, and then 20-40 g and gradually to 
0.5 g/kg IBW per day as indicated in Table 15.1 above, 

Research postulates that vegetable proteins and caesin may improve mental status 
compared to animal protein. Vegetable based diets are lower in AAAs and higher in 
BCAAs than meat based diets. The potential advantage of vegetable protein is that it 
is low in methionine and ammoniogenic amino acids. The BCAA are desirable 
supplements in liver disease. These amino acids are metabolized by the muscles 
independent of the liver to provide energy, other amino-acids or small nitrogenous 
compounds and help in obtaining a positive nitrogen balance. Vegetables proteins are 
rich in BCAA. The common food sources rich in BCAA include dairy products and 
red meat. Whey protein and egg protein supplements are among the other sources. 



Experts agree that BCAA enriched formulas should be indicated for patients with 
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encephalopathy who do not tolerate standard proteins. Both enteral and parenteral Pnncreatic Diseases 
BCAA supplement formulas are available commercially and could be used, if required. 

An increase in BCAA helps in a number of ways. These include: 
enhances the uptake of AAA by muscles. 
increases protein synthesis in muscles. 

9 increases hepatic protein synthesis. f 

9 reduces the cerebral AAA levels by competing for a common transport system 
across the blood brain barrier. 

Fats: Fats require restriction, as diseased liver cannot metabolize fats. Substitutio~l 
with MCT is recommended as they do not require bile salts and micelle formation for 
absorption and are readily taken up by the portal route. 

Mtamins: Increase in intake of B-complex vitamins such as folate, thiamin, B,, and 
vitamin C is recommended as these vitamins act as coenzymes in various metabolic 
reactions. 

Sodium: Depending on the state of the patient, a restriction of 2 glday along wilh use 
of diuretics is recommended. 

Eltiid: Hyperaldosteronism is associated with liver failure, which results in illcreased 
renal sodium exchange for potassium. This urinary potassium loss further gets 
aggravated by diuretic therapy. There is an evident fluid retention. Thus, depending 
on the patients' state of hydration, urine output, presence of oedema and diuretic 
therapy, the fluid intake should be decided and recommended. 

With this we end our study on the nutritional management of liver diseases. Try to 
recall what you have learnt so far by answering.the questions given in check your 
progress exercise 2. 

Check Your Progress Exercise 2 

1. What dietary advice would you give to a patient suffering from viral hepatitis? 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
2. Which is the last stage of liver disease? Discuss why BCAA are preferred 

over AAA? Also identify the food sources rich in BCAA. 

......................................................................... ............................................. 
...................................................................................................................... 
..................................................................................................................... 

3. What is Wilson's disease? List at least five food items that must be avoided. 

...................................................................................................................... 

...................................................................................................................... 
.....I ............................................................................................................... 

4. Mention three foods that you would avoid in liver cirrhosis. 

...................................................................................................................... 

...................................................................................................................... 

............ """""""" ................................................................... . J  .................... i 
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apeutic  Having attempted these questions successhlly we hope you have understood the 
nutritional management in liver diseases. Next, we shall review the gall bladder and 
biliary tract diseases and learn about their nutritional management. 

15.4 GALLB DER AND BIL TRACT 
DISEASES 

- - -  

Gall Bladder, as you would recall studying in your Applied Physiology Course (MFN- 
001) in Unit 6, section 6.9, is an organ attached to the right side of the undersurface of 
the liver. Its main function is to concentrate and store the bile formed in the liver until 
the body needs to digest fat. At that time, the gall bladder contracts and pushes the 
bile into a tube, called the common bile duct that carries it to the small intestine, where 
it helps with digestion. 

Bile contains water, cholesterol, fats, bile salts, proteins, and bilirubin. Bile salts break 
up fat, and bilirubin gives bile and stool a yellowish colour. If the liquid bile contains too 
much cholesterol, bile salts, or bilirubin, under certain conditions it can harden into 
stones, The two types of gallstones are cholesterol stones and pigment stones. 
Cholesterol stones are usually yellow-green and are made primarily of hardened 
cholesterol. They account for about 80 percent of gallstones. Pigment stones are 
small, dark stones made of bilirubin. 

The disorders of the biliary tract and gall bladder are closely associated with liver 
disorders. The common diseases of the biliary tract are cholelithinsis , 
clzoledocholithiasis and cholecystitis. Let us get to know whal: these terms mean. 

e Cholelithiasis: it is the formation of gallstones in the absence of infection of the 
gall bladder. These may cause no symptoms and the patient might be unaware of 
their presence. 

C!toledocholithiasis: when stones slip into the bile duct producing obstruction, 
pain and cramps, it is referred to as choledoclzolithiasis. 

e Clzolecystitis: inflammation of gall bladder. It is usually caused by, gallstones 
obstructing the bile ducts causing a backflow of bile. The walls of the gall bladder 
become inflamed and distended and infection can occur. During such episodes, I 

the patient experiences upper quadraut abdominal pain accompanied by nausea, 
vomiting and flatulence. Jaundice can also occur during this disease. 

Cholecystitis can be..either acute or chronic. Let us get to know about these two 
phases. 

1. .Acute: This can occur without stones mainly in critically ill patients or when the 
gall bladder and its bile are stagnant. 

2. Chronic: This appears to be due to diminished spontaneous contractile activity 
of the gall bladder and decreased contractile responsiveness to the hormone 
cholecystokinin. 

Having learnt about the common diseases of the billiary tract, let us next review the 
risk factors associated with gall stone formation, parlicularly the cholesterol stones. 
These can be listed as: 

Female Gender 

Pregnancy 

Older Age 

Family History 

Obesity 

Trunkal body fat distribution 

Diabetes Mellitus 



Inflammatory Bowel Disease (IBD) 

0 Drugs like lipid lowering medications, oral contraceptives 
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@ Rapid weight loss through severe calorie restriction - biliary sludge 

Low grade chronic infections 

* High dietary fat intake 

Other factors include sickle cell anaemia, thalassemia, biliary tract infection, cirrhosis, 
alcoholism and long term parenteral nutrition. 

Next, let us get to know about the treatment and management of gallstones. 

fieattnent of gallstones 

Removal of gall bladder is called cholecystectomy. This can be done by the traditional 
laparotomy or non-invasive laparoscopic procedure. Conservative treatment is by 
using chemicals to dissolve the stones. Currently the shock wave lithotripsy is also 
being used extensively. After the removal of the gall bladder, the biliary tract dilates 
fonning a simulated pouch over time to allow bile to be held in a manner similar to the 
original gall bladder. We shall not dwell any further on the medical treatment of 
gallstones, since our focus here is on the nutritioi~al management which is described 
next. 

Nutritional Management 

The dietary considerations for management of gall bladder stones are enumerated 
herewith: 

@ The main aim of the treatment is to reduce discomfort by providing a diet restricted 
in fat. In an acute condition it is advisable to keep the gall bladder at rest and 
minimize contractions by excIuding fat from the diet. In an acute attack a 'nil by 
mouth diet', followed by an extremely low fat intake to prevent gall bladder 
stimulation is recomnlended. Fat content is gradually increased by providing 2 
hourly liquid diet for a few days. In chronic phase 20-30 g of fat may be provided 
and later increased gradually to 40-45 g thus increasing the palatability of the 
diet. After the symptoms settle clear soups, toned milk, refined cereals could be 
given. The patient is put on a 30-45 g of fat intake per day, which can be achieved 
by incorporating a variety of low fat options. 

0 . A  calorie-restricted diet with a restriction on the intake of refined carbohydrates 
is beneficial. Refined sugars increase cliolesterol saturation and lithogenicity of 
the bile. Control on fat intakc also contributes to weight loss due to calorie 
restriction, 

0 A moderate fat restriction can be considered. Around 25% of total calories can 
come from fat with a prudent usage of Medium Chain Triglycerides and good 
quality fat (high MUFA and low N6: N3 ratio) from invisible sources. Use of 
MUFA has shown a powerful effect on gall bladder emptying. This is because 
monounsaturated fats increase the ratio of HDL cholesterol to LDL cholesterol 
and it may therefore provide important protection against gallstone formation. 

0 An appropriate selection of low fat options like toned/ skim milk, paneer, low fat 
meat options, fish and egg in restricted quantity may help in getting the good 
quality proteins. Studies reveal that animal proteins in the diets are more lithogenic 
(stone forming) as compared to vegetable proteins. 

0 A high intake of soluble fibre through pulses/ sprouts/ dals, vegetables, fruits and 
oilseeds (flax seeds and methi seeds) can help the body to gei rid of bile acid 
sterols out of the gut. This also gives a desirable micro flora to favour inhibiting 
endogenous production of cholesterol. It also provides less time for colonic 
bacteria to produce secondary bile acids like deoxycholic acid from cholic acid, 
hence less deoxycholic acid is absorbed. 
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e The degree of food intolerance needs to be individualized, as it may vary from 
patielit to patient. 

a The distribution of meals throughout the day may be of use to give symptomatic 
relief and better tolerance to food. 

e Administration ofwater-soluble forms of fat-soluble vitamins may be of benefit 
in chronic gall bladder disease patients, as fat malabsorption is suspected. 

a Vitamin C is beneficial as it decreases the incidence of cholelithiasis. 

e Coffee consumption has shown to be having a protective effect on gallstones 
formation as coffee and various constituents of coffee affect various metabolic 
processes that are involved in cholesterol lithogenicity. Coffee stimulates 
cl~olecystokinin release, increases gall bladder motility and possibly enhances 
large bowel motility. CafIiene inhibits biliary cholesterol crystallization, decreases 
gall bladder fluid absorption and increases hepatic bile flow. 

Table 15.5 provides a list of foods permitted and excluded from the diet of a patient 
suffering from gall bladder disease. 

Table 15.5: Food items for a patient with gall bladder disease 

Now let us check our understanding of the gall bladder and billiary duct diseases and 
their nutritional management by answering the questions included in the check your , 

progress exercise 3. 

Permitted 

Bread or chapatties from wheat, 
maize, jowar, bajra or ragi 

Breakfast cereal of wheat, rice, 
oalmeal or maize 

Rice, cooked 

Pulses (dal) or beans as thin dal, 1 cup 

Fish or chicken 

Egg (if no discomfort) 

Milk or miIk products (with cream removed) 

Soup (thin soups) 

Vegetable salad 

Vegetables, cooked 

Potato, sweet potato, or yam 

Fat for cookii~g or butter if no symptoms 

Sugar, jaggery or honey 

Fruits, fresh 

Fluid liberal 

Jam or murabba 

Pastry only as biscuits or light cakes 

Desserts as light custard, jelly iceicream 

Beverages 

Excluded 

Fried foods 

Fatty meats 

Fruits, dried 

Nuts 

Sweets or sweetmeats 

Condiments and spices 

Papad, chutney or pickles 

Thick soups and gravies 
whole milk/khoya 



Check Your Progress Exercise 3 

1. . What is the main function of gall bladder? List the common disorders of the 
biliary tract. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

2. Enumerate the risk factors involved in the formation of cholesterol stones. 

...................................................................................................................... 

...................................................................................................................... 

............................................................................ 

3. Discuss the dietary considerations in the management of gallstones. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
4. Kumar is a patient suffering from gallstones. Would you suggest consumption 

of coffee to him? Why? 

......................................................... 
...................................................................................................................... 
...................................................................................................................... 

Let us move on further and understand the details of pancreatic disorders. 

15.5 PANCREATIC DISEASES 

Nutritional Mnnagcment in 
Liver, Gall Blnddcr and 

pancreat i c  Disenscs 

The pancreas is located deep in the upper abdomen behind the stomach. Look up Unit 
6, Figure 6.10 in the Applied Physiology Course to view the pancreas. What functions 
does the pancreas perform in our body? Yes, the main functions ol  pancreas includc 
insulin manufacture and secretion of enzymes that parlicipale in the digestion of various 
nutrients. One of the conditions linked to the abnormal functioning of pancreas is 
pancreatitis. 

What is pancreatitis ? 

Pancreatitis relates to the inflammalion of the pancreas and is characterized by oederna, 
cellular exudates and fat necrosis. The disease can range from mild and 
self-limiting to severe condition which results in auto digestion, necrosis and haernorrhage 
of pancreatic tissue. Pancreatitis can be classified as acute and chronic. Let us read 
and find out what are these, how do they differ and what is their dietary management. 
But first wc need to understand that pailcreatitis is closely linked with liver and gall 
bladder diseases. What is the relationship? Let us find out. 

Bile, we learnt above, is synthesized by the liver, stored in the gall bladder and secreted 
in the intestine. It has a distinct role to play in fat metabolism arid decreased production 
and secretion in the intestine can affect fat digeslion and lead to Fat malabsorption. A 
building up of back up bile pressure due to renal or post renal causes can lead to 
precipitation of jaundice and can be a cause of secondary biliary cirrhosis, cl~olelithiasis. 
Obstruction of distal common bile duct can lead to pancreatitis if the pancreatic duct 
is blocked, Thus, liver, gall bladder and pancreatic diseases can have an overlapping 
etiology. 
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Now, with this basic understanding let us get to know about acute pancreatitis. 

15.5.1 Acute Pancreatitis 
The pancreas is protected against its own enzyme by their synthesis as proenzymes. 
Acute pancreatitis develops when activated pancreatic enzymes (activated prematurely 
in pancreas) are liberated within the pancreatic system. 

The clinical featur: of pancreatitis results from auto digestion of tissue and toxic 
effects of digestion products. Elevated serum and urinary amylase concentration due 
to enzyme released by necrosed pancreatic cells remain one of the main diagnostic 
criteria in acute pancreatitis. The severity of pancreatitis can be seen by the Ranson's 
criteria to classify pancreatitis. We shall not go into the details of this criteria, since it 
is not within the purview of this unit. You may refer to the practical manual (005) for 
details. We will however move on to the etiology of pancreatitis. 

Etiology 
The etiological factors involved in the disease are biliary tract disease, such as gallstones, 
alcohol abuse, trauma and hyperlipidemia {rarely). 

Let us study what are its symptoms and complications. 

Symptoms 

The symptoms of pancreatilis include: 

e Continu~us or intennittent pain of varying intensity in the upper abdominalregio~~ 
that radiates to the back. Symptoms worsen with ingestion of food. 

e Swollen and tender abdomen. 

e Nausea and vomiting -precipitated by large meal and alcohol consumption. 

e Steatorrhoea and malabsorption. 

e Sweating, fever,. mild jaundice and rapid pulse are also seen. 

Conzplicn f ions 

Some of its complications include low blood pressure, heart failure, kidney failure, 
diabetes, ascites and cysts in pancreas. 

Now then what can we do to manage this problem? The nutritional-management is 
highlighted next. 

N~i1.ritionnl Managenzerlt 

Acute pancreatitis often results in a catabolic state characterized by profouild 
haemodynamic, metabolic, cardiovascular, pulmonary, haematological and renal 
aberrations. Parenteral nutrition and metabolic support becomes essential in order to 
minimize mortality. Since TPN feeding needs specialized set ups, increased costs and 
long term maintenance, it is difficult for patients to afford the treatment. Hence, enteral 
nutrition is a preffered mode. This type of feeding is safe, well tolerated with less 
infections/non-infectious complications. The nutritional management goals of acute 
pancreatitis include: 

1. Conservative management involves resting pancreas and maintaining fluid balance. 

2. Nil by mouth till the pain and fever subsides;as the oral intake further aggravates 
the symptoms caused by an increased secretory mechanism of pancreatic enzyme 
and bile. 

3. The patient needs lo be supported by early enteral nutrition with the formulation 
of nutrient in predigested forms and supplementation with low fat intake to prevent 
further precipitation of malnutrition. Sometimes TPN is required. 

4. When oral feeding is resorted it should be a clear liquid diet with a waitingperiod 
to see the response of the patient in terms of undesirable symptoms. 

5. A low fat diet with an intake of total fat as 30 glday, which may gradually be 
increased as per the patient's tolerance. MCT may be incorporated for better 
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for the same. They also help in increasing the total caloric intake of the patient. pnncreatic Discnses 

6. A careful monitoring of all the biochemical parameters starting from enzymic 
assay to serum albumin concentration should be done on regular basis. 

7. Decreased calcium levels are observed during acute pancreatitis. This can be 
due to (i) hypoalbuminernia (as calcium is bound to protein), and (ii) soap formation 
of calcium with fatty acids created by  fat necrosis. Hence calcium 
supplementation may be required. 

Next, we move on to chronic pancrealitis. 

15.5.2 Chronic Pancreatitis 
Chronic pancreatitis mainly results following the repeated attacks of acute par~creatitis 
or the effect of digestive enzymes on pancreas or may be associated with chronic 
inflammation of the biliary tract. There is also a strong relationship of alcohol abuse 
and development of chronic pancreatitis as it acts as an intestinal irritant and leads to 
reoccurrences. 

What causes this chronic condition? Let us find out. 

Etiology 

The etiological factors include: 

0 Neglect of acute pancreatitis 

e Alcohol abuse 

0 Excessive iron in the blood 

e Unknown factors 

The symptoms of this acute condition are highlighted next. 

Symptoms 

Common symptoms include: 

1. Pain 

2. Malabsorption 

3. Weight loss 

4. Malnutrition (could be due to alcohol abuse). 

5. Steatorrhoea 

Finally let us get to know about the nutritional management of chronic pancreatitis. 

Nutritional Management of Chronic Pancrentitis 

The nutritional management goals for chronic pancreatitis include: 

a Rest to pancreas 

m Prevention of diabetes 

a Enteral supplementation 

a Diet control and special feeding 

The nutritional management ranges from fundamental dietary modifications to 
administration of appropriate digestive enzymes to enteral supplementation. It however, 
depends on the stage, severity and manifestations of pancreatitis. Pancreatic enzyme 
supplementation is  important in long term patient management and it helps to control 



Clinical Therapeutic and reduce malabsorption. At times appropriate digestive enzymes help and,other 
Nutrition times it needs special feeding methods to be employed especially enteral feeding. 

In chronic cases with extensive pancreatic destruction, the insulin secretory capacity 
of the pancreas decrease and glucose intolerance develops. Treatment with insulin 
and nutritional care is similar to diabetes. 

The dietary guidelines include: 

0 A caloric intake of 35 Kcal/kg IBW is ascerlained keeping bi mind tlie'moderate 
stressful state. The patient needs to be kept on a low fat diet (40 to 60 glday), the 
levels are ascertained with the tolerance of the patient. 

0 Calcium and vitamin El,, are important as deficiency of pancreatic protease may 
prevent cleavingof vitamin B,, from its carrier protein there by leading to vitamin 
B,, deficiency. 

Fat-soluble vitamin malabsorption may occur. Thus, parenteral administration of 
fat-soluble vitamin is necessary. 

In the end, let us remember some important guidelines for managing chronic 
pancreatitis. These include: 

0 Avoid alcohol 

0 Avoid meal with a high fat content. Use MCT's in severe steatorrhoea 

0 Give adequate energy and protein intake 

e Monitor blood glucose levels regularly 

e Give vitamin and mineral supplementation (fat soluble vitamins, folic acid and 
calcium) 

r Pancreatic enzyme supplementation should be taken adjusted to quantity of food 
and fat content of meals) 

We shall learn the details of dietary manageinent in the practical manual. However, 
you may now attempt the questioiis mentioned below to check you understanding of 
the concepts discussed above in section 15.5. 

- - -  - -  

Check Your Progress Exercise 4 

1. What do you understand by the term 'pancreatitis? List its characteristic 
features. 

....................................................... 

.....................I.....................................................*....*........................*.....**..... 

..........~..,.......I....I....................,..........,..............,...,...,....,,.....,...,..,,..,,, .. 

2. Discuss the dietary management of a patient suffering from acute pancreatitis, 

...................................................................................................................... 

...................................................................................................................... 
d......... ................................................................; .......................................... 

3. What are the symptoms of chronic pancreatitis? List a few dietary guidelines 
for mai~itaining such a disease condition. 

...................................................................................................................... 
......,..,..............,.........(....................,..,...,........ ................................................. 
...................................................................................................................... 
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15.6 LET US SUM UP 

In this unit, we lear~it about the important liver, pancreatic and gall bladder disorders 
such iis hepatitis, cirrhosis, pancreatitis, gall bladder disorders (stones), hepatic 
eiiccphalopatlly or coma. To have a better understanding of the diseases involved, 
wc firs1 reviewed our knowledge about the functions of these organs. 

Ncxt, we studicd about thcse disorders separately in a greater detail, discussing their 
cliology, symptoms, associated complications and clinical manifestations. The nutritional 
aspects of thcse disorders and their corresponding dietary management were also 
crnphasizcd. Thc discussion also included the types of foods to be included, as well 
as, excluded, a few dietary tips to remember and some sample diets. 

315.7 GLOSSARY 
Atresin 

Cholttngitis 

: inadequate development of an organ or a part of organ 
during pregnancy. 

: an inflammation of the bile duct; can be acute as an 
outcome of infection or liver failure. 

Cholcstasis : a coildition of sludge like buildup in the gall bladder as 
a result of lack of stimulation or release of bile. 

Chorea : rapid jerky, dance-like movements of the body 
especially extremities and head. 

Cystic fibrosis : an inherited autosomal recessive condition that causes 
the secretion of abnormal mucus in the lungs and 
problems with pancreas function and food absorption. 

Dystonic facies : the appearance or expression of the face, especially 
when typical of a certain disorder or disease. 

Fecal-oral route : Many diseases can be passed when the stool (or 
remnants thereof ) of one host ends up in someone 
else's mouth. This is referred to as the fecal-oral route 
(or alternately, the oral-fecal route or oro-fecal route). 

Patty Liver : a condition by the accumulation of excess 
caused by alcohol abuse but 

P also associated with obesity, starvation, intestinal 
bypass etc. 

Fulminate liver disease : absence ofpre-existing liver disease wit11 development 
of hepatic encephalopathy within 2 months of onset of 
illness. 

Hemochromatosis : a disorder of iron metabolism characterized by 
excessive absorption of ingested iron, saturation of iron- 
bindingmprotein and deposition of baemosiderin in tisue, 
liver cirrhosis, diabetes, pigmentation of the skin and 
eventually heart failure. 39: 
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Hepatic coma : coma (a state of ui~rousable unconsciousness) that can 
occur in severe cases of liver disease. 

Neurosis : a disease of the nerves without any appreciable change 
of nerve structure leading to a mental or personality 
disturbances. 

Portal hypertension : high blood pressure in the portal veil1 that carries blood 
to the liver. I 

Psychosis : a major mental disorder that affects the ability to 
function normally on a daily basis. 

Tlironlbucytopenia : an abnormally low number of thrombocytes resulting 
in abnormal bleeding and bruising. 

Werniclte's : an inflammatory degenerative disease of the brain 

Encephalopatlly caused by thiamin deficiency that is usually associated 
i' 

with alcoholism. i 
I 
I 

15.8 ANSWERS TO CHECK YOUR PROGRESS i 
i 

EXERCISES 
Check Your Progress Exercise 1 

1. The liver plays an important role in fat, carbohydrate, protein functions, vitamin 
and mineral metabolism. In fat ~netabolism it relates to thc syilthesis of triglycerides 
and phospholipids. Liver synthesizes lipoproteins, cholesterol and converts 80% 
into bile salts and the remainder is transported in the form of lipoproteins. It is 
also involved in the oxidation of fatty acids to acetyl CoA and synthesis of bile 
and conjugation of bile salts. 

2. Jaundice is one symptom common to all liver diseases. It consists of yellow 
pigmentation of the skill and body tissues because of accunlulation of bile pigments, 
in the blood. It results due to an increase in bilirubin content of the blood above 
the ~iormal range (0.2 to 0.8 mg/100 rnl plasma). 

3. Cirrhosis is the final stage of liver injury and degeneration. Cirrhosis refers to all 
forms of chronic diSfuse liver disease characterized by significant loss of 
functional liver cells (necrosis), nodular regeneration of new tissue that limits 
liver functioning by interfering with blood flow due to distortion of vascular bed. 

The various etiological factors include chronic alcol~olism in association with 
malnutrition, underlying metabolic disturbances, hcpatotoxins (virus, drug etc), 
prolonged biliary stasis, cystic fibrosis and chronic hepatitis 

4. It involves metabolic derangements caused by toxic effects on mitochondria1 
function produced by acetaldehyde and hydrogen. Acetaldehyde, a toxic by 
product of alcohol metabolism, causes damagc to mitrochondrial membrane 
structure and function. Ethanol is metabolized primarily in the liver by alcohol 
dehydrogenase (ADH). This results in acetaldehyde production with the transfer 
of hydrogen to nicotinamide adenine dinucleotide (NAD), reducing it to NADH. 
The acetaldehyde then loses hydrogen and is co~lverted to acetate, most of which 
is released into the blood. These include hyperlactic acidemia, acidosis, 
hyperuricemia, ketonemia, and hyperlipidmia. 

Check Your Progress Exercise 2 

1. An increased carbohydrate, protein and moderate fat diet are advised in the I 

I 
case of viral hepatitis. Supplementation of I3 colnplex vitamins, may be given, as I 

they have an ihportant role in carbohydrate and protein metabolism. Sodium 
restriction is required only if there is fluid retention. Potassium supplements are 
necessary with diuretic therapy. lron supplementation is needed only if there is 

g 

anaemia. 



2. I lcpatic Coma or hepatic encephalopat]~~ is the laa stage of liver disease. Caesin- 
Nutrl t iont~l  hlnnngement in h:lsod diets arc lower in AAAs and higher in BCAAs than mefit based diets, I,lvcr, (;all tlludtler nnd 

I'nncrcutic 1)ltrenrcs The potential advantage of vegetable protein is that it is low in methionine and 
ilmmoi1i;lgecnic amino acids and it is BCCA rich. The common food sources of 
I W A A  incluclc dairy products, r e d  meat, whey protein and egg protein 
supplcll~ellts. 

3. Wil~Oll Discase is a rare r ~ t 0 ~ 0 n l a l  recessive, inherited disorder characterized 
by ;,a ilL~i~orinu1 copper transport and storage mechanisms resulting in an excessive 
copper deposition in body tissues. High Copper Foods (20.2 mglportion) include 
orgill1 mc;lls, lamb, pork, fish, liver, shellfish, turkey, chocolate, cocoa, broccoli, 
lxiins. pulses, lentils, soya, millets, bran products, mushrooms, dried fruits such 
as raisins dates, prunes and brewer's yeast. 

4, 1:oorls to be avoided in liver cirrhosis are organ meat, fried foods and pickles, 
chutney, papacl. 

( Check Your Progress Exercise 3 

1. 'I'hc main lt~nctions of the gall bladder include concentration and storage of bile, 
wllich is secreted by the liver. The  common disorders df the billiary tract are 
cholcl ithiasis , choledocholithiasis and cholecystitis. 

2. The  risk factors include female gender, pregnancy, family history, obesity, truncal 
body fiit distribution, diabetes mellitus, inflammatory bowel disease (IBD), rapid 
weigl~t loss Lhroug1-i severe calorie restriction - biliary sludge, low grade chronic 
ii~fections - changes in gill1 bladder mucosa - excess bile acid absorption etc. 

3. Tho dietary considerations in the nlanagement of gallstones are given in section 
15.4. Rcad the considerations carefully and answer accordingly. 

4. C'offec collsumption has shown to be having a protective effect 011 gallstones 
forination. Coffee stimulates cholecystokinin release, increases gall bladder motility 
imd possibly enl~cnces large bowel motility. Caffiene inhibits biliary cholesterol 
cryst:illizatio~~, decreases gall bladder fluid absorption and increases hepatic bile 
llow. 

) Cheek Your Progress Exercise 4 

1. Pimcreatitis refcrs to the iilflnmmation of the pancreas and is characterized by 
ncdema, ccllular exudates and f a t  necrosis. 

2. Dietary mimagemeut of a p t i e n t  suffering from acute pancreatitis is given in 
sub-section 15.5.1. Read carefully and answer on your own. 

3. The salient features are pain, malabsorption, weight loss/malnutrition due to alcohol 
abuse and steatorrhoea. 

I 
The nutritional management ranges from fundamental dietary modification to 
administration of appropriate digestive enzymes to enteral supplementation, 
depending on the stage, severity and manifestation of the disease. Pancreatic 
enzyme supplementation is important in long term patient management and helps 
in two ways by assisting in pain control and reducing malabsorption. 

4. In chronic cases with extensive pancreatic destruction, the insulin secretory 
capacity of pancreas decrease and glucose intolerance develops. Treatment with 
insulin and nutritional care similar to diabetes is required. 
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16.1 INTRODUCTION 
t c 
1 

In our previous units, we discussed about gastrointestinal tract disorders and their , 
nutritional management. In this unit, we shall study about one of the most prevalent ' / 

I '  
disorders, that is, renal disorders. / 1 

i 
t 



We shall first review the basic physiology of kidneys and its functions, which you have 
already studied in your Applied Physiology Course (MFN-001) in Unit 7. We suggest 
you look up this unit, i.e. Unit 7 once again and revise your knowledge of kidney 
physiology, as this will help you understand the discussion presented in this unit. 

Next, in this unit, we will learn about various kidney function tests that involve both 
biochemical analysis and clinical examination. Later on, we shall get to know about 
renal diseases such as nephritis, nephrotic syndrome, acute renal failure (Am), chronic 
renal failure (CRF), end stage renal disease (ESRD) etc. along with their dietary 
management. This would include the list of foods to be excluded during these diseases. 

I Objectives 
After studying this unit, you will be able to: 

e recapitulate and describe the physiology of the kidneys, 
r discuss the renal function and diagnostic tests, 
e identify different renal disorders, their etiology, clinical and metabolic manifestation, 

and 
rationalize the dietary modifications in renal disorders, especially proteins, minerals 
and fluids. 

1 16.2 PHYSIOLOGY OF THE NEY 

I,...-.-- 

Management of 
Renal Diseases 

You will remember from your course in Applied Physiology, Unit 7 that the kidneys 
areamajor organ for excretiotz of metabolic wastes from the body. Thrmgh glomenklar 
filtration, tubular secretion and selective reabsorption that takes place in the 'nephrons' 
(the functional units of the kidneys), the kidneys maintain the internal balance of body 
fluids. This includes normal osmotic pressure, cornpositio~l and volu~ne of blood, acid 
base balance and fluid electrolyte balance. Let us elaborate a bit on the kidney functions. 

16.2.1 Kidney Functions 
Figure 16.1 highlights the kidney fi~nctions. The primary functions of the kidney include: 

/ e Excretion 
e Endocrine 

1 Metabolic 

- Uric acid 
- Creatinine 
- Acid base 
- Electrolyte* 
- Water* 

* Depends on selective excretion 

Synthesis of active vitamin Dg 
Erythropoeitin for RBC formation 
Renin and angiotensin for blood 
nressure regulation 

t 
metabolism and\ 

gluconeogenesis especially during 
starvation 

Figure 16.1 : Functions of the kidney I 

YOU may recall that we studied about the contributio~lof the kidneys in urine fomition 
and its role in maintaining the pH and performing other regulatory functions in the 
body in the Applied Physiology Course in sub-section 7.3.3. Hence, we shall not go 
into the details of the excretory functions of kidneys here. We suggest you look up the 
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relevant portion in the Applied Physiology course now before you proceed further on 
this topic. The endocrine and the metabolic function are reviewed briefly next. 

A. Endocrine Functions 

The endocrine functions of kidneys include: 

- Sylzthesis of active vitamin D, : Kidneys maintain calcium-phosphorous 
homeostasis, which involves the complex interactions of PTH, calcitonin, vitamin 
D and three effector organs - gut, kidney and bone. Kidneys produce active 
vitami.n D,, as well as, eliminate both calcium and phosphorous. Vitamin D, you 
might be aware promotes efficient absorption of calcium (Ca) and is one of the 
substances necessary for bone remodelling and maintenance. 

- Eythropoietin for RBC formation: Eythropoietin, a critical determinant in RBC 
formation is produced by the kidneys. 

- Renilz and angiotensin !or reg~ilation of blood pressure: A lowered blood 
volume causes the celIs of the glomerulus to react by secreting rennin - a 
proteolytic enzyme. Renin acts in the plasma to form angiotensin I, which is 
converted to angiotensin I1 (a powerful vasoconstrictor) and a potent stimulus of 
aldosterone secretion by the adrenal gland. As a'consequence, sodium is 
reabsorbed and blood pressure returns to normal. The renin-angiotensin 
mechanism is highlighted in Figure 16.2. 

Angiotensinogen 
Renin 

Angiotensin I 
From kidneys I Converting 

Enzyme 

Angiotensin I1 

Act as a Vasoconstrictor Stimulates 
I Aldosterone Secretioii 

Elevates Blood Pressure 
+ 

Causes kidneys to 
retain water and 
sodium 

Figure 16.2: Renin-angiotensin aldosterone mechanism 

B. Metabolic Function 

The main metabolic role of kidney is linked to nitrogen metabolism. However, research 
indicates that kidneys may also play an important roIe in glucose counter regulation. 
The main purpose of gluconeogenesis, as  you may already be aware, is to synthesize 
glucose from non-carbohydrate precursors. This process occurs mainly in the liver 
andkidney. The role of kidney in eliminating the end products of protein metabolism is 
highlighted next. 

Nitrogen Metabolism: The majority of solute load consists of nitrogenous wastes, 
which are the end products of protein metabolism. These include urea, uric acid, 
creatinine and ammonia. In case of inappropriate elimination of these waste products, 
they get collected in abnormal quantities in blood. The inability of the kidneys to excrete 
these nitrogen wastes leads to renal failure. 



Having briefly reviewed the functions of the kidney, can you now suggest what the 
important outcomes of functions are? These are enumerated next for your reference. 

Important Outcontes of Functions 

I It will be useful to recall, from Unit 7 in the Applied Physiology Course some of the 
important outcomes of kidney functions. These include: 

1 e The kidneys llave a large blood flow. 

r About 180 L ultra filtrate is formed at the glomeivli / day but daily urine output is 
only 1.2-1.5 L/day. 

URINE HAS A SPECIFIC GRAVITY RANGING BETWEEN 1.003-1.030. 
THE MEAN PH IS BETWEEN THE RANGE IS 4.7-8.0. IT CONTAINS 
90% WATER, 0.5% SOLIUWASTE OF WHICH 60% IS NITROGENOUS 
WASTE AND 40% INORGANIC SALTS. 

I a For greater solute load, a greater volume of fluid and urine output is required. 

I e Healthy kidneys have a capacity to produce urine wit11 wide variability of volume, 
osnlolalily and pH. 

r Healthy kidneys can regulate one substance at the expense of another, based on 
the need. 

[ r 111 this context, control of blood volume has priority over other parameters. 

I a Healthy kidneys have considerable reserve capacity and health can be maintained 
even on half a functional kidney. 

r With progressive impairment (when more than 60% nephrons are damaged), the 
urine output falls and products of metabolism start accumulating in the body. 
Gradually metabolic and endocrine functions aIso get impaired and renal failure 
can develop. 

1 With this knowledge, we will be able to understand the diagnostic tests for kidney 
1 function and various kidney disorders, in relation to treatment. Let us then move on to 

learn about the methods/techniques used to assess kidney functions, 

ASSESSMENT OR KIDNEY FUNCTION: 
DIAGNOSTIC TESTS 

The kidney functions can be assessed through various biochemical tests and clinical 
examination. These are described in this section. 

Biochemical Tests 

The kidney function can be assessed through various biochemical tests. These mostly 
measure glomerular and / or tubular function of the kidneys. As the functional capacity 
of the nephrons reduces in kidney disorders, changes occur in the blood and urine 
chemistry. The normal values for various parameters of blood and urine are given in 
the Table 16.1 and 16.2. You would recall reading about the renal function tests in 
your Applied Physiology Course, Unit 7 undersection 7.8, We suggest you go back 
and refer these for a better understanding of Lhe diagnostic tests. Here, however we 
present you with a brief review of these tests. So let us get started. 

Common diagnostic tests to assess renal function include measurement of: 

Nutritional 
Management of 
Renal Diseases 

i 

j 1. Plasma /serum concerztration of urea, creatinina and uric acid: ~ k v e ~ s  of 
thesc tend to increase in blood due to inadequate excretioil in impaired kidney 
function. 40 1 

I 
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2. Serum electrolytes like sodium, potassium, chloride, inorganic phosphorus, and 
bicarbonate: Their levels may increase or decrease depending on the kidney 
disorder. 

3. Glome~ular Filtration Rate (GFR) is measured by the creatinine clearance: 
Clearance tests are a measure of the efficiency with which kidneys remove a 
s~rbstance'from the blood. Norrhal creatinine clearance in adults is about 1255 ml/ 
minute, which can be reduced to 30 rnl/minute or less when kidneys fail. 

4. Alkaline phosphatase in blood: This can be altered as vitamin D synthesis is 
affected in impaired kidney.function. 

5. Blood Haemoglobin: Its levels are dependent on erythropoietin synthesis. 

6. Urine Volume nnd Extra'Cellular Fluid (ECF) : Increase or decrease in urine 
volume and volume of body, based on excretory capacity. 

7. Urine examination: Urine analysis for clarity, colour, microscopic examination, 
pH, specific gravity, osmolality and presence of abnormal constituents like blood, 
protein, casts etc. 

8. Urine, electrolytes: Urine electrolytes like sodium, potassium, magnesium 
especially in tubular disorders, where excess loss may occur. 

Table 16.1 gives the normal blood parameters for diagnosis in kidney diseases. 

Table 16.1: Normal blood parameters for diagnosis in kidney diseases. 

Next let us review the normal urine parametes which are listed in Table 16.2. 

Blood Parameters 

BUN (Blood Urea Nitrogen) 

Creatinine 

Uric acid 

Sodium 

Potassium 

Phosphotus 

Calcium 
- - 

Chloride 

Total protein 

Albumin 

Globulin 

A/G ratio 

Alkaline phosphatase 

Total cholesterol 

Trig1 yceride 

Normal Range 

7-22 mg % 

0.8-1.8 mg% 

2.4-7.0 mg % 

132-148 mEqL 

3.5-5.5 mEq/L 

3.0-4.5 mg % 

8.1-10.4 mg % 
- 

98-108 mEq/L 

6.6-8,7 gm % 

3.8-4,4 gm % 

1.8-3.6 gm % 

2: 1 

30-150 unit per litre 

150-250 mg % 



1 Tabb 16.2: Normal urine parameters Nutritional 
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Presence of acetone 
Moderate 30-40 mgldl 

Abnormalities in the parameters listed above are an indication of kidney disorders. 
What are these disorders? Next, let us move on to the understanding of tlzese common 

Sodium 

Potassium 

Magnesium 

Calcium 

Creatinine 

Creatine 

Specific gravity 

pH 

renal disorders. 
\ 

15-250 mEq /L 

25-120 mEq/L 

Less than 150 rndday 

100-300 mg 

1.1-3.4 g 

Little or none 

1.015-1.020 

6.0 

16.4 COMMON RENAL DISEASES 

Kidney disorders may be infectil)e, inflammatory in origin, or degenerative in nature. 
With an increasing severity or long duration, these can result in renal failure. Diseases 
of the kidney may involve the nephrons, tubules or glomerulus. Inflamn~atjol~ of the 
nephrons is termed nephritis. Giomerulorzephritis (GN) refers to iilvolvernenl of 
specifically the glomeruli. With glomerular damage, usually tubules also get affected. 
Stones formation can also take place in the kidneys, this is known as renal calculi or 
nephrolithiasis. Degenerative or vascular disorders can lead to neplzrosclerosis, 
where blood vessels of the kidneys become narrow. This leads to reduced blood and 
oxygen supply, Bnd hence kidney dmiage. 

Kidney diseases may be acute or chronic and have several underlying causes. The 
treatment is dependent on the disease origin, extent and type of damage and clinical 
and metabolic outcomes. As kidneys have a direct effect on nutritional status via 
homeostasis of fluid, electrolytes and nutrients in the body, diet plays an important role 
in treatment. Some of the common renal disorders are:, 

Acute and chronic nephritis 

e Nephrotic syndrome 
. -----. , .. 

e Acute renal failure 

* Dialysis 

o Renal transplantation 

e Renal calculi . 
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The etiological factors for each of these disorders are discussed later in this unit 
under each renal disorder covered separately. You will realize that the management 
of these disorders also varies, however, there are a few common aspects linked with 
the dietary management in renal diseases. These general principles are described 
bere next, before we take up each disease separately. 

16.5 GENE PNNCIPEES OF DIETARY 
GENIENT IN IPENAI, DISEASES 

Several common principles apply to the dietary management of various renal diseases. 
This is because various symptoms, clinical and biochemical mailifestations may be 
common in different renal disorders as you will find out soon. The main objectives of 
dietary management in renal diseases are to: 

reduce the excretory work of the kidneys, while maintaining as near normal 
fluid, acid base and electrolyte balance. 

e maintain satisfactory nutritional status. 

e prevent progressioil of renal damage and development of uremia (accumulation 
of nitrogenous waste products in blood). 

To meet these objectives, modifications in the diet are required mainly for 

a) Proteins 

b) Electrolyles, especially sodium and potassium 

c) Fluids 

Let us now understand the general dietary principles. 

Energy: It should be normal or increased in case of weight loss. A simple diet low in 
proteins, moderate to high in carbohydrates and unsaturated fats is preferred. 

Protein: The amount of protein to be given is dependcnt on GFR. Proteins must be 
enough to prevent muscle wasting and malnutrition, but it needs adjustment to prevent 
accumulation of nitrogenous wastes in the blood and uremia. Good quality proteiiis 
from milk and eggs are recommended to meet the body's need of essential ainino 
acids and yet not burden the body with excess non essential amino acids. 

Electrolytes: 

1. Sodium intake mostly needs restriction depending on whether it is retained in tlle 
body or excessive loss in urine occurs. Retained sodium and water can result in 
oedema, hypertension and congestive cardiac failure (CCF). 

2. Potassium (K), if retained, needs restriction to prevent hyperkalemia (excess K 
in blood), which can result in cardiac arrest. Both electrolytes, if lost in excess 
amounts in urine may need replacement. 

Vitamins and Minerals : 

1. Calcium may require supplements in chronic or severe cases along with 
vitamin D. 

2. Phosphate mostly needs restriction as it tends to be retained in the body. 

3. Iron supplements are needed with impaired erythropoietin synthesis, 

4. Vitamin B and C supplements are required due to increased needs in renal 
patients. 

Fluid: This mostly has to be restricted due to a fall in the GFR in most patients. If 
however, polyuria occurs, fluid needs may increase. 



If you have understood these basic principles, you will be able to modify the diet i11 
various renal disorders on a more rationale basis as you will find out while learning 
about the various renal disorders described next. 

Nutritional 
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16.6 ACUTE D CHRONIC NEPHRITIS 
We shall learn how to plan diets for most of the renal diseases being discussed in this 
chapter in the Practical Manual 005. 

As mentioned earlier, nephritis refers to the inflanzmatoly disease of the nephrons 
due to infection, degenerative processes or vascular disease. In most cases, the 
inflammatory process affects the capillaries of the glomeruli, this disorder is termed 
as glonzerulonephritis (GN). There may be damage to the tubules also. The most 
common and well understood of the different types of glomerulonephritis, is post 
streptococcal prolqerative glomeruloneplzritis, about which we will discuss here 
in this section. GN may be self-limiting or progress to serious renal damage. Let us 
learn about the etiology, clinical and metabolic manifestations and dietary management 
of glomeruloilephritis next. 

16.6.1 Etiology 
Acute form of glomerulonephritis is commonly seen in 3-10 year oldchildren, altllough 
in 5% or more cases the initial attack occurs in adults past the age of 50 years. 
Previous streptococcal infection, 7-20 days prior to onset, is a common cause of lhis 
disease and antigen-antibody reaction is mostly the basis of damage of nepl~rons. In 
acute glomerulonephritis, there is a usually sudden onset and the condition is usually 
completely cleared in a year or two. 

In chronic cases, progressive renal damage occurs involving an increased amount of 
renal tissue, eventually requiring dialysis and other support treatments. ' 

16.6.2 Clinical and Metabolic Manifestations 
Classic symptoms include gross haemahria (presence of blood in urine) and proteinuria 
(protein in the urine). Due to sodium and water retention and circulatory congestion, 
varying degree of oedema with shortness of breath may be observed. The patient 
generally is anorexic, which results in feeding problems. If the disease leads lo renal 
insufficiency, oliguria (reduced urine output) or anuria (no urfnc output) occurs, 
which indicates chances of development of acute renal failure. The summary of the 
clinical symptoms is presented in Box 16.1. 

Having learnt about the disease and its symptoms, let us next get to know about the 
dietary management of this problem. 

Box 16.1 Clinical Symptoms of Glomerulonephritis 

The clinical manifestations include: 

e Fever i.e. elevation of body temperature above 98.4"F or 37". 

Uremia: accumulation of nitrogenous waste products and other urinary . 
constituents in blood, particularly haematuria and proteinmea 

e Oedema: fluid and electrolyte retention in tissues 

e Hypertension: Systolic and Diastolic blood pressure above 120180 mm Hg 

Oliguria and anuria because of reduced GFR. 

16.6.3 Dietary Management 

. 

Keeping in mind the general objectives of dietary management and principles of dietary 
modifications already discussed earlier in section 16.4, the following dietary guidelines 
is recommended. 

405 



Clinical Therapeutic Calories: A high-energy diet is reconlmended to spare the proteins for tissue repair 
Nutrition rather than being used for energy. Adults may need 30-40 Kcal / kg dry weight and 

children about 100 Kcal /kg dry weight or more, based on age. Increased energy 
requirements are also recommended since elevation of 11ody temperature i.e. fevers 
may be present in patients with glomerulonephritis. Elevation of body temperature 
results in increase in basal metabolic rate (BMR) and hence the energy intake may be 
increased to about 10% (from the level suggested by RDI). 

Proteins: Blood urea nitrogen (BUN) and oliguria determine the restriction of protein 
in the diet. Initially, 0.5 to 0.6-g proteinlkg Ideal Body Weight (IBW) is provided using 
principally high quality protein. Normal levels of protein (1 g/kg IBW) may be provided 
if BUN levels remain within the normal range. 

Emphasis should be to include good quality protein or proteins of high biological value 
(milk and milk products, egg white, meat etc.) in the diet of the patients. 

Carbohydrates: Liberal carbohydrate intake is important for protein sparing action, 
for reducilig cataljolism of protein, as well as, for preventing starvation ketosis. Both 
simple carbohydrates such as sugar, as well as, complex f o r 1  such as starches can 
be included in the diet. 

Fats: Based on tolerance levels, fat is included to provide non-protein calories for 
energy needs. Beiilg energy dense, fat reduces the bulk of the diet and makes the diet 
more palatable. 

Sodium: The restriction of sodium is dependent on the degree of oliguria and hence 
sodium retention. If renal function is impaired, sodium may be restricted to 500 to 
1000 mndday. With recovery, the intake may be increased. A list of sodium-rich foods 
is included in Table 16.2 for your reference. You may need to avoid these. foods in the . 
diet of the patient suffering from nephritis. 

Table 16.2: Foodstuffs high in sodium 

Baking soda 

Salt 

Ajinomoto 

Salted wafers, popcorns, salted biscuits, salted namkeens 

Papads - all varieties. 

Salted pickles, chutneys, curry powder - commercial 

Comlilercial salad dressings and sauces 

Soup cubes 

Soft drinks containing sodium benzoate 

Bakery products, bread, biscuits, patties, cakes etc 

Nuts sucl~ as salted cashewnuts, pistachio, walnuts, peanuts 

Commercial processed cheese 

Foods containing preservatives such as noodle mixes, pastas 

Canned and tinned foods 

Salted or canned meat 

Sea food, chicken, dry fish, bacon, ham. 

Meat and yeast extracts like marmite 

Proprietary drinks - Bournvita, chocolate drinks, Horlicks 

Milk and curds 
Pulses and legumes - all varieties 

Vegetables such as - cauliflower , snakegourd, beetroot , carrot , coriander 
leaves, fenugreek(rnetl1i) leaves, lettuce, spinach (palak), amaranth, radish 

i 
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I 
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Potasrirm: In case of oliguria, renal clearance of potassium is impaired resulting in 
l~yperkalcmia (increased level of potassium in blood). In ihe initial stages, therefore 
potassium may have to be restricted to 1200-1500 mg/day. In addition, fruit, fruit 
juices. nuts and coconut water may be restricted or avoided, as they are rich in 
potassiun~. 

Fluid Intake of fluids needs to be restricted in case of reduced GRF and oliguria to 
500-700 lnYday plus the volume of urine output in previous 24 llours. Without oiiguria 
fluid intake may be normal. 

Dieblry guidelines for acute chronic nephritis are summarized in Table 16.3. 

Table 16.3: Dietary guidelines in nephritis 

With this, we end our study on nephri1.i~. Next, we shall take up thenephrotic syndrome 
ilnd iinderstslnd the dietary management of this disorder. 

- 
Nutrients 

Protein 

Kikocalories 

Sodium 

Potassium 

Nuid 

" 

16.7 NEPHROTIC SYNDROME 

Comments 

BUN and oliguria determine the protein restriction. Give 0.5 to 
0.6 g proteinkg of ideal body weight and then increase gradually 
depe~iding on BUN values. 

Adults given 30-40 Kcallkg dry weight and children about 
100 Kcallkg dry weight based on age. Sufficient simple and 
complex carbollydrates have a protein spairing action. Fat 
should be given based on tolerance. 

Sodium depends on sodium retention and is restricted to 
500-100 mg/day. 

Potassium restriction to 1200-1500 mg/day especially if excess 
in blood (hyperkalemia). 

If reduced GRF and oliguria, restrict to an amount equal to 
urine volume plus 500 ml. 

Nephrotic syndrome is a disorder where the kidneys have been damaged, causing 
them to leak protein from the blood into the urine. It is a fairly benign disease when it 
occurs in childhood, but may lead on to chronic renal failure, especially in adults. 

Nephrotic syndrome is also termed as nephrosis. This disorder is characterized by 
massive oedema and proteinuria resulting from degenerative lesions of the tubules, 
mesangium (central part of the renal glomerulus) or basement membrane of the 
glomeruli. 

What is the cause for these degenerative lesioils to occur? Let us find out. 

16.7.1 Etiology 
There are many etiological factors that cause a nephrotic syndrome. Progressive 
glomerulonephritis, disease such as diabetes, collagen disease or drug reactions, from 
exposure to heavy metals, or even from a reaction to toxin venom following a bee 
sting can cause this syndrome. 

Nutritionnl 
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The clinical manifestations of this disorder are highlighted next, 

16.7.2 Clinical and Metabolic Manifestations 
Nephrotic  syndrome is  characterized by massive oedema and proteinuria, 
hypoalbuminernia, hypercholesterolemia and abnormal bone metabolism. Let us get 
to see how this happens., 
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Clinical Therapeutic Denegerative lesions of the capillary basement membrane of the glomeruli lead to loss 
Nutrition of the glomerular barrier to protein. Large amount of proteins (upto 4-10 g/day) are 

thus lost in the urine as albumin. This proteinuria results in plasma proteins being 
substantially lowered and causing massive l~ypoproteinemic oedema to occur due to 
reduction in plasma albumin, which is mainly responsible for maintaining balance 
between tissue and circulating fluids. Pedal (foot) and periorbital (around the orbit of 
the eye) oedema and ascites (fluid in abdominal cavity) are common. Other proteins 
lost include globulins, thyroid and iron binding protein. Tbe continued loss of proteins 
results in tissue breakdown and malnutrition, often masked by the oedema. Development 
of fatty liver and sodium retention worsens the oedema. Another feature of this disorder, 
linked to hypoproteinemia is elevation of serum lipids, especially cholesterol to above 
300 mgidl. Nephrotic syndrome may be characterized by spontaneous period of 
re~llission and exacerbation. 

The progression of nephrotic syndrome is illustrated in Figure 16.3. 

Progressive Damage of Nephrons 
J 

Jncreased amount of proteins filtered through 
Glomerular basement memberane 

J 
Anaemia c- Proteinuna 

Iiypoth yroidism J 
\1 L 

Hypoalbumhernia Peripheral oedema 

.L and 
Low plasma osmotic ascites 

pressure 
reduced plasma volume I 

L 
reduced renal blood flow t- 

.L 
enl~anced renin angiotensin - 

aldosterone mecl~anism I 

L I 
increased reabsorption of I 
sodium alld water - - - - - - - - - - - - - - - A 

Figure 16.3 : Flow diagram for nephrotic synilrorne 

As the disease progresses, calcium or phosphate levels in blood maybe altered due to 
altered vitainin D levels, resulting in renal osteodystropy and osteomalacia. 

From our discussio~i above it is evident that nephrotic syndrome occurs due to loss of 
proteins in the urine in iarge quantities which reduces the amount of protein in blood, 
So, then what is the dietary management for this disorder? The next seclion presents 
a detail review on this aspect. 

16.7.3 Dietary Management 
l'he major objectives of dietary managemeilt arc 1) to coiltrol and correct protein 
deficiency, and 2) correct and prevent oedema and 3) maintain adequate ilutrition to 
afford better resistance to infection. 

d 
To help meet this objective the dietary guidelii~es include: 

Calories: High daily intake of 35 to 60 Kcal/kg of ideal body weight Tor adult and 
about 100 Kcal / kg or more for children is prescribed so as to conserve proteins. This 
ensures adequate amount of energy and optimal utilization of protein for tissue synthesis, 

Protein: The major cause of nephrotic ascites and oedema is reduction of 20% or less 
than normal value in plasma albumin level. Therefore,' replacement of prolonged protein 



loss is mosl immediate and fuadamental. A daily protein inlake upto 1.25 g/kg/day in 
adults is ildv~cated. As for children, since Indian children usually have a low intake of 
protein (even less than the RDA), adequate protein intake of upto 2 dkglday and not 
morc thao 3 gkgiday in infants is advocated to replenish the depleted stores and to 
e1111aace syllthcsis of albumin and thereby reduce the oedema. However, please note, 
a very Iiigh protein diet may causc tubular damage to the kidneys as the kidneys will 
have to filler more of the proteins. 

Nutritional 
Management of 
Rennl Diseases 

FoodstufLs rich in protein are cow's milk, skimmed milk, eggs, fish, dry fish, chicken, 
lean meat, pmeer made from cow's milk, cheese, sprouts, pulses and legumes. At 
leilst 60-70 % of this protein sllould be of good / high biological value (milk and milk 
products, egg whites and meats). 

Carbo/tyc~rlvrte.s: A liigl~ carbohydrate intake is recommellded for the protein sparing 
action. 

Fat: High amount of fats should be avoided as the cholesterol and triglyceride levels 
tend to be high in patienls with nephrotic syndrome. The diet must be high in calories 
so as to conserve proteins, yet low in fats. Excess of oily food and saturated fats 
(ghce, m;lrg:irinc, etc) should be avoided. If patient has l~yperlipoproteinemia and 
hypercholesterolenlia, the total fat, as well as, cholesterol intake needs to be restricted 
to less thiul 30% energy from fat and < 300 mg cholesterol per day. 

Soriium: Reduction in sodium intake is required'to reduce the oedema. Approximately 
:-3 g oS sodiumlciay may be recommended. Usually added salt is prohibited in these 
pa ti en!^. Rci'cr to'hble 16.2 given earlier which presents the foodstuffshigh in sodium. 
Avoid tllese foods in the diet of the nephrotic syndrome patient. Diuretics are usually 
used to prevcnt iiirther ocdema. 

Potcrssizrtrl: 11' oliguria and anuria is not present, potassium restriction is not necessary. 
In fact adcquatc potassiunl is important as losses may occur due to tissue protein 
breakdown and diuretic use. 

Culci~~nl: If dcficicncy of calcium results leading to bone rarefaction, increased calcium 
inlake or calcium supplementation is recommended along with moderate increase in 
protein. 

Fluid: Mily hc normal unless GFR is reduced. 

Tltc dietary guidelines described above are summarized in Table 16.4 for easy 
reference. 

Table 16.4: Dietary guidelines for nephrotic syndrome 

I and oedema. 

Nutrients 

Calories 

Protein 

Comments 

For adults' - 35-60 Kcal/kg/IBW and children 100 Kcalkg. 
Sufficient calories provide for optimum utilization of proteins 
for tissue synthesis. 

For adults 1,25g/kg IBW/day and children 2-3 &kg IBW. Of 
this, 60-70% proteins must be of high BV to prevent ascites 

Carbol~ydrates 

Fats 

Before we move any further, let us recapitulate what we have learnt so far. 

High intake due to its protein sparing action. 

Limit to 30% energy from fat and < 300 rng cholesterol, 
especially if the patient has hyperlipoproteinemia and 

Sodium 

Potassium 

Calcium 

Fl~rid 

hypercholesterolemia. 

2-3 g/day and diuretics in order to reduce oedema. 

Required in adequate amounts as its losses may occur due to 
tissue protein breakdown and diuretic use. 
Additional amounts needed in case of bone rarefaction. 

Normal - unless GFR is reduced. 
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1. Briefly review the important physiological functions of kidneys. 

........................................................................................................................ 

........................................................................................................................ 

2. Mentiw any five significant kidney function tests. 

........................................................................................................................ 
........................................................................................................................ 

3. Enlist the diseases caused due to kidney dysfunction. 

........................................................................................................................ 
1.....,...,.........1.......,.,,...1......,...,.,..........*.,.....,,...*..............................,,......,..,.,.. 

4. What are the causes of nephrotic syndrome? What dietary measures help to 
correct oedema in nephrotic syndrome? 

.................................................................................... ....... 
........................................................................................................................ 

5 .  What are the two major symptoms of glomerulonephritis'? What are the 
recommended protein and fluid intake of glomerulonephritis? 

........................................................................................................................ 

........................................................................................................................ 

Therefore, your understanding so far has been quite good. Let us now continue with 
our study of kidney disorders by reviewing acute rcnal failure, next, 

ACUTE EU3NAL FAILURE 
Acute renal failure (ARF) is a rapid loss b f  renal function due to damage to the 
kidneys, resulting in retention of nitrogenous (urea and creatinine) and non-nitrogenous 
waste products that are normally excreted by the kidney. Depending on the severity 
and duration of the renal dysfunction, this accumulation is accompanied by metabolic 
disturbances, such as metabolic acidosis (acidification of the blood) and hyperkalaemia 
(eIevated potassium levels), changes in body fluid balance, and effects on many other 
organ systems. It can be characterized by oliguria or anuria (decrease or cessation of 
urine production), although ~zonoliguric ARF may occur. It is a serious disease and 
treated as a medical emergency. 

Acute renal failure, in fact is a sudden loss of the ability of the kidneys to excrete 
waste, concentrate urine and conserve electrolytes. It is a serious condition [ 
characterized by a sudden shutdown of kidney function as mentioned above due to ' 
decreased renal flow, acute glomerular or a tubular damage. 1 results in a decline in 
glomerular filteration rate (GFR), usually associated with azotemia (accumulation of 
nitrogenous waste products in the blood) and a fall in urine output. 

The causes for this serious condition are discussed next. 1 
16.8.1 Etiology I I 

I 
Several conditions can lead to ARE These include: i 
0 Circulatory shock, large blood loss and reduced renal blood flow as in traumatic i 

injury, shock, severe burns, surgery, septicemia, dehydration and fluid loss, i 

Mismatched blood transfusions, i I 

Nephrotoxins like carbon tetrachloride, certain poisonous mushrooms, 1 
I 



0 Infections, snake bite, bee stings etc. 

e Immunological reactions to drugs like certain antibiotics, and 

e Renal disease like acute glomerulonephritis. 

The most common cause is altered renal haemodynamics or ingestion of nephrotoxins. 

What then are the clinical manifestations of this disorder? Let us find out. 

16.8.2 Clinical and Metabolic Manifestations 
The onset of ARF is sudden, with the course of the disorder having two phases, 
namely: 

a) oliguria or initial acute phase, and 

b) . diuretic phase. 

The latter indicates restoration of renal function, although it may still remain poor for 
several days. 

The major clinical features of ARF are oliguria or anuria (urine output 20-200 ml), due 
to drastic reduction of GFR to 1-2% of normal. Along with this, haematuria and 
proteinuria are usually present. There is an elevation of serum urea nitrogen and 
creatinine due to reduced GFR and tissue protein breakdown. Uremia may develop 
along with associated symptoms like disorientation, lethargy, nausea, vomiting and 
anorexia. Blood pressure elevation aild increased levels of potassium, phosphate and 
sulphate occurs with lowered levels of sodium and bicarbonate. Water balance is a 
crucial factor and unless controlled, the condition can prove fatal mostly due to 
potassium intoxication or excess fluid retention leading to cardiac failure. Return to 
renal function is characterized by an increase in urine output or diuresis. 

When diuresis is established, the urine volume gradually increases to between 3 to 5 
litreslday and the excretion of sodium, potassium, urea and other solutes also increase. 
The blood urea falls to normal in 7 to 10 days, indicating that glomerular filtration has 
effectively improved. Although the excretory function of kidney is restored, the recovery 
of regulatory function of the tubules is slower. The internal environme~it of the patient , 

is still at risk because of excessive losses of water, sodium, potassium, bicarbonate 
and magnesium. 

In majority of patients, the kidneys will recover with little or no residual damage if the 
patient can survive the oliguric phase. However, in a few cases, residual damage of 
tubular function may sorneti~~les be detected even long after the blood urea has returned 
to normal levels. 

Having gone through the discussion above, you would realize acute renal failure is 
a medical emergency. Management of the life-threatening complications 
becomes very important. Diet too plays an important role. We shall learn about the 
dietary management next. 

I 16.8.3 Dietary Management 

I11 ARF the common nutritional problems include: (1) Poor appetite, (2) Inability to 
take foodlor fluids orally due to intubation , and (3) Hypercatabolism (increased 
metabolism) due to underlying illnesses such as infection, postoperative healing. 

I Diet therapy in acute renal failure (AXF), therefore, focuses on: 

I e reestablishment of fluid electrolyte balance, 

e maintenance of acceptable levels of blood urea and creatinine while supporting 
tissue healing and making up catabolic losses, and 

i e preventing infection. 

Nutritionnl 
Management of 
Renal Diseases 

! With conservative medical and diet treatment, recovery may occur within a few days 
; or weeks. However, if oliguria continues with a rise in nitrogenous wastes and * . 
I 

413 
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potassium, aggressive therapy including haemodialysis may be required with nutritional 
support. Thus dietary management is a challenge and plays an important role. Oral 
feeding is best, but if nutritional support is needed, caution is necessary to avoid fluid 
overload and uremia. 

The dietary guidelines for acute renal failure include: 
I 

Calories: In most adults, energy requirement amounts to 30-40 Kcallkg body weight 
with upto 40-45 Kcal /kg for hypercatabolic cases. The major source of energy is 
carbohydrates followed by fat. An intake of 100-200 g or more of sugar /glucose per 
24 hours is administered when the oral intake is poor because olvomitiilg and diarrhoea. 
Children need enough calories to support growth. In some cases enteral or parental 
non-protein concentrated calories sources may have to be provided because of fluid 
restriction. 

Protein: This needs restriction and intake is dependent on GFR and extent of 
hypercatabolism. Initially the intake may range from 0.5 to 0.6 g/kg IBW, subsequently, 
increased to 0.8-1.2 g/kg IBWIday. Therefore, depending on the degree of protein 
catabolism 0.5-lg/kg/day of protein may be given. With improvement, at least 60- 
70% of good quality protei~ls are recommended to reduce unnecessary nitrogen load. 

In case total parenteral nutrition (TPN) is required, a balanced amino acid solution 
containing both essential and nonessential amino acids should be administered. In 
addition to essential amino acids, arginine, histidine, serine, taurille and tyrosine may 
be recommended. 

Sodiunz: During the oliguric phase, sodium may need to be restricted to 500-1000 mg 
(20-40 mEq) daily. It can be liberalized with onset of diuresis. 

Potassium: Since, hyperkalaemia is  a life-threatening complication of acute renal 
failure, it needs to be treated urgently. Potassiun~ intake is restricted to 1000-2000 mg 
(25 to 50 mEq) and should be monitored strictly and regularly. As the renal function i 

improves, the intake may be increased. 

Fluid: Intake is based on fluid balance but is usually reslricted to a basic allowance of 
500 mllday for an average adult with addition made for losses via other routes. The 

' 

fluid allowance is usually regulated in accordance with urinary output and any additional 
losses from vomiling or diarrhoea. Strict monitoriilg of fluid balance is important, the 
patient's weight and blood sodium levels are good indicators of fluid balance, and the 
amount of fluid required. If fluid intake is not adequate for excretion of metabolic 
wastes, dialysis is usually recommended. 

The dietary guidelines enumerated above are summarized in Table 16.5 for your easy 
reference. 

a b l e  16.5: Dietary guidelines in acute renal failure 

After a detail review on acute renal failure, we move on to chronic renal failure. 

Nutrients 

Pro teiil 

Calories 

Comments 

If not on dialysis, 0.6 gkglday. If on dialysis, 1-1.2 g k g  from 
dietary or parenteral sources. 

Provide sufficient amount for weight maintenance or 30-40 
Kcal. Increase to 40-45 Kcallkg in hypercatabolic subjects. 
Encourage non-protein calories from fats and simple 
carbohydrates. 

Sodium 

Potassium 

Fluids 

In oliguric phase, restrict to 500-1000 mg (20-40 mEq). On 
diuresis, the amount nay be increased. 

If hyperkalemia is present restrict to 1000-2000 mg (25-50 
mEq). On improvement, increase to 60-70 mEq. 

Limit fluids lo an amount equal to urine volume plus 500 ml. 
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Chronic renal failure is a slow progressive loss of renal function over a period of 
months or years and defined as an abnornlally low glomerular filtration rate, which is 
usually determined indirectly by the creatiiiine level in blood serum. 

CRF, therefore, is a condition that arises due to advanced and progressive damage of 
kidneys with impairment of renal function. Few functional nephroils remain and CRF 
results in what is usually termed uremia. Uremia, you may already know by now is a 
toxic coildition resulting from reiial failure, when kidney functioii is cotnpromised and 
urea, a waste product normally excreted in the urine, is retained in the blood. 

Ui~like acute renal failure, with its sudden reversible failure of kidney function, chronic 
renal failure is a gradual and progressive loss of the ability of the kidneys to excrete 
wastes, concentrate urine, and conserve electrolytes. CRF can range from mild 
dysfunction to severe kidiiey failure. CKF that leads to severe illness and requires 
some form of renal replacenlent therapy (such as dialysis) is called end-stage renal 
disease (ESRD) about which we shall learn in the next section. 

What then are the causes for this disorder? Let us find out. 

16.9.1 Etiology 

A number of diseases that involves the nephrons may result in CRF like primary 
glomerular diseases such as: 

immune complex glomerulonephritis, 

a metabolic disease with renal involvement such as diabetes mellitus, especially 
IDDM, 

e hypertension, 

0 exposure to toxic substances, 

e kidney stones and inIections, 

o renal vascular diseases, 

0 renal tubular diseases, 

e chronic pyelonephritis, and 

e congenital abiiormalities of both kidneys. 

These conditions call cause extensive changes in kidney structure and function. CRF 
results in accumulation of fluids and waste products which can lead to many clinical 
signs and complications which are enumerated next. 

16.9.2 Clinical and Metabolic Manifestations 

Progressive loss of nephrons with a decreased renal blood flow and glo~nerular filtration 
results in a marked impairment of not only excretory but also metabolic and endocrine 
functions of the kidney. l'liere is a decreased ability of the kidneys lo maintain body 
water balance, concentrate solutes in body fluid (osmolality) and electrolyte and acid- 
base balance, Other clinical manifestations that develop nlay relate to almost every 
system of the body due to an overall pervasive metabolic derangement of the body. 

Increased solute load of metabolic wastes results in osmotic diuresis initially, due to an 
impaired ability of the kidney to cor~centrate urine. This leads to loss of sodium and 
potassium. However, with continued renal damage and reduced GFR, sodium, 
potassium and nitrogenous wastes tend to be retained in the body. This contributes to 
oedema, hypertension, hyperkalemia and azotemia, respectively, Azotemia is the buadup 
of nitrogen waste products in the blood. Retention of phosphate, sulphate and organic 413 
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acids causes metabolic acidosis due to loss of bicarbonate. Impaired calcium and 
phosphorus balance due to decreased vitamin D, and consequent secondary 
hyperparathyroidism leads to renal osteodystrophy or renal bone disease, with bone 
and joint pains. Calcification of soft tissues is another complication that can develop. 

Other clinical features include anaemia due to impaired RBC synthesis. Hypertension 
arises due to stimulation of the renin angiotensin system by the reduced renal blood 
flow, resulting in vasoconstriction. The resultailt cardiovascular damage worsens renal 
function. Other related symptoms are shortness of breath and fatigue. Azotemia and 
other metabolic changes cause anorexia, weight: loss, gastrointestinal irritability, nausea, 
vomiting and diarrhoea. Subcutaneous nasal or GI bleeding can occur due to increased 
capillary fragility. Mouth ulceration, taste changes, neurological syrnploms, increased 
susceptibility to infection due to malnutrition also cornmo~~ly observed. 

Controlling the symptoms, minimizing complications, and slowing the progression of 
the disease, therefore is the main focus for the management of CRF, particularly the 
dietary management which is discussed next. 

16.9.3 Dietary Management 
Feeding is a challe~lge in CRF as anorexia and taste changes reduce food intake. The 
main focus of dietary management is on protein, sodium, potassium, phosphate, water 
and adequate non-protein calories. Individual modifications are required based on clinical 
profile, treatment and response of the patient. Keeping in mind the general objectives 
of diet treatment in renal disease, the following modifications are required. 

Energy: About 2000-2500 Kcallday are recommended or 30-40 Kcal/kg/day for adults 
and about 100-150 Kcalkglday for children. If the calorie intake is inadequate, 
endogenous protein catabolism and gluconeogenesis occur to supply energy and further 
aggravate uremia. Therefore, 300-400 g of carbohydrates are recommended. 

Protein: Protein needs to be restricted. However, enough has to be provided to minimize 
tissue catabolism. About 0.5 gkg/day is recommended but has to be regulated depending 
on declining renal function. A protein intake of 35-40 g /day (60-70% of high biological 
value protein) with liberal calorie intake can maintain the nitrogen equilibrium for long 
periods while reducing azotemia. If BUN rises, the protein intake inay need to be 
restricted to 20 glday. High biological value proteins from milk and eggs are 
recommended to provide all the essential amino acids. To reduce the nitrogen load, in 
advanced cases, mixture of essential amino acids or nitrogen free precursors of the 
essential amino acids like a keto or a hydroxy analogs may be recommended. 

The potential benefits of protein restriction include: 

Q Decreases glornerular hyperfiltration, which may slow progression of 
glomerulosclerosis. 

o Protein restricted diets are phosphorus restricted, which delays onset of renal 
secondary hyperparathyroidism and may slow progressioil of glomerulosclerosis, 

0 Reduces proteinuria in glomerulopathies. 

0 Reduce net acid load. 

o May reduce senun Iipids. 

Improves the symptoms of uremia. 

Sodium: Sodium intake will vary between 500 mg to 2.0 gtday. Weight loss and 
decreasing urine volume usually indicate a need for additional sodium, whereas if 
hypertension and oedema are present, the sodium intake needs to be restricted. 

Potassium: The failing kidney cannot excrete potassium adequately and therefore 
intake is kept at about 1500 mg/day (35 to 40 mEq /day). The potassium intake has to 
be adjusted to maintain normal levels in blood. In severe vomiting and diarrhoea, 
significant losses of potassium can occur and in these conditions, careful potassium 
supplementation may be nee+d. Potassium content of various vegetables and the 



methods of leaching potassium are given in subsection 16.11.4. Read this information 
carefully. 

Calciuin andphosphorus: To maintain calcium and phosphorus balance and prevent 
or delay renal bone diseases, calcium supplements (1-2 g/day) are recommended and 
phosphate is restricted to 800-1200 rngkiay. Phosphate binding agents may be used if 
required to reduce absorption. Calcium carbonate supplements can help buffer metabolic 
acidosis, if present. It is iinportant to remember not to start calcium supplements, 
unless phosphate is restricted, to avoid soft tissue calcification. 

Vitamin: Multivitamin supplements are recommended for a diet with < 40 g/day of 
protein. Supplements of vitamin D, may be recommended, based on need. 

Fluid: Intake is dependent on urine output and water balance. Fluid intake should be 
adequate to stimulate urine output for excretion of wastes but should avoid excess 
fluid retention at the same time. 

Some nutritional supplements are available in the inarket that are very specific for this 
condition and can be recommended if the dietary intake is unsatisfactory. Details 
related to commonly available commercial enteral nutrition formulas for renal patients 
is given later in section 16.12. You may like to review these formulas now. So go 
ahead and review these formulas. 

The summary of the dietary guidelines for CRF is given in Table 16.6 for your ready 
reference. 

Table 16.6: Dietary guidelines for CRF 

Nutritional 
Management of 
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Nutrients - 
Energy 

Carbohydrates 

Proteins 

- 
Sodium 

- - 

Potassium 

Calcium and Phosphorous 

Vitamin 

Fluid 

Now let us recall what we have learnt so far by answering the questions given in 
check your progress exercise 2. 

Comments - 
30-40 Kcal/kg/dny for adults and 100-150 Kcalkgl 
day for children. 

300-400 g/day to avoid endogenous protein catabolism, 
gluconeogenesis and subsequently uremia 

0.5 g/kg/day, with 60-70% as high BV protein. To 
reducc N, load, a mixture of essenlial amino acids is 
recommended. 

500 mg-2.0gIday. Additional Na in casc of weight loss 
and decreasing urine volume and restriction of Na in 
case of oedema and hypertension. 

- - - - - - - .- - - - - - -  - 

Intake must bc kept at 1500 mg/day (3-0 mEq/day) 
and in case of significallt losses, potassium 
supplements should be given, 

Calcium supplementation- 1 to 2 @day and phosphate 
to be restricted to 800-1200 mg/day 

Multivitamin supplements, specially vitamin D, 

Intake is dependent on urine output and water balance. 

Check Your Progress Exercise 2 

1. Enlist the etiological factors leading to acute renal failure? 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 
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Nutrition 2. What is the recommended protein intake for ARF and CRF patients? 

......................................................................... 

......................................................................................................................... 

........................................................................................................................ 

......................................................................................................................... 

3. Why proteins of high biological value are recommended in renal failure? 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 
4. What sodium intake is recommended for CRF patient? 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 

In the last section you may recall studying that CRF leads to severe illness and 
requires some form of renal replacement therapy (such as dialysis) which is 
called end-stage renal disease (ESRD). Let us get to learn about this condition next. 

END STAGE RENAL DISEASE (ESRD) 
Do you know that in India with a population of more than 1 billion an approxinlate 
100,000 patients develop ESRD? Of these, 90% never see a nephrologist and 10% 
who do consult a specialist find it difficult to afford the treatment. 

The condition when kidneys have lost all or most of their ability to function with GFR 
< 5 ml/minute is called end stage renal disease (ESRD). Today, there are new and 
better treatments for ESRD that replace the work of healthy kidneys. The treatment 
of choice includes dialysis - haemodialysis (HD) and peritoneal dialysis (PD) - and 
kidney transplalltation. 

We shall learn about these treatments next. To get you started we suggest you refer to 
the Applied Physiology Course (MFN-001), Unit 7, section 7.10 and 7.11 which focuses 
on dialysis and kidney transplant. Go through the discussion presented in these sections 
to understand what is dialysis and renal transplant. This information will help you 
understand the dietary management elaborated here in this section. 

116,lO.l Dialysis 

So what does the process of dialysis involve? Yes, the process of dialysis involves 
cleansing the blood of metabolic wastes, based on the principle of osmosis and diffusion. 
A semi permeable porous membrane is used in dialysis to separate the patient blood 
carrying excess fluid and metabolic wastes and the hypotonic "dialysis fluid" called 
dialysate. Through osmosis and diffusion, the metabolic waste and excess water move 
into the dialysate. The pores of the semi permeable membrane do not permit large 
particles like protein and RBC to pass through, but smaller water-soluble molecules 
can pass. 

You may also recall studying that there are two types of dialysis. These include: 



b) peritoneal dialysis 

A brief review of these two types follows. 

Haernodinlysis (HD) - In this, patient's blood circulates outside the body through 
what is con~monly referred to as an "artificial kidney ~nachine". .4n opening is created 
to connect an artery and a vein. Blood leaves the body via the autery, into tl~c dialyses 
and after cleansing, flow back to the body via the vein as shown in Figure 16,4. 

Figure 16.4: Haemodiaiysis 

Peritoneal dialysis (PD) - In this, the patient's peritoneunl is ilsed as tllc semi 
permeable membrane and excess water and metabolic wastes are removccl by injecting 
the dialysis fluid illto the peritoneal cavity as illustrated in Figure 16.5. After same 
time, the fluid with the metabolic waste is clrail~ed out from the peritoneum. Peritoneal 
dialysis is less effective than haemodiaIysis and a11 result in loss of intact large molcculcr 
proteins also. 

Figure 16.5: Peritoneal Dialysis 

I 
f For long-term use, continuous ambulatory peritoneal dialysis (CAE'U) nlay be used 
f based on facilities available. In this, the dialysis fluid is exchanged 4-5 times daily. It is 
1 also important to prevent/control infection. In some cases, continous cyclic peritoneal 

( dialysis CCPD or Intermittent Peritoneal Dialysis (IPD) may be used. 
I 
I What is the role of dietary management during dialysis is discussed next. I 

4 I 
, 16.10.2 Dietary Management during Dialysis I 

i 
, Once dialysis is started, the diet in ESRD can be liberalized, taking care that 

accuinulation of metabolic wastes and water is prevented between treatments and 
! biochemical balance is maintained. 417 



Clinical Therapeutic The objectives of dietary management thus are to maintain balance of protein, energy, 
Nutrition fluid and electrolytes, calcium and phosphorus, while making up losses of water-soluble 

nutrients lost in the dialysate.The dietary guidelines include: 

Energy: Up to 35-40 Kcal/kg/day for adults and 100 Kcal or more kglday for children 
is recommended to meet the body needs and minimize tissue protein breakdown. Fats 
and carbohydrates are the main energy sources used. Some restriction of total and 
saturated fdts may be needed, as dialysis patients are prone to cardiovascular disease. 

Protein: The requirement is increased due to losses in the dialysate. In haemodialysis, 
1.2-1.5 gikglday is required. At least 70% of the protein given should be of high 
biologicalvalue from eggs, fish, chicken and milk, though milk may need to be limited 
being a rich source of potassium. 

This protein intake helps to maintain positive nitrogen balance, replace losses and 
prevent undue accumulation of nitrogen wastes, between treatments. Amino acid 
replacement may also be required in case of large losses. 

Sodium: A daily intake of 1500 to 2500 mg may be permitted to control fluid retention 
and hypertension. This restriction helps to prevent pulmonary oedema or congestive 
heart failure because of fluid overload. Regular assessment of the kidneys ability to 
handle sodium and water is important to determine the intake. 

Potassium: A daily intake of 1500-2500 rug is prescribed to prevent hyperkalcmia. 
Potassium accumulations casily cause cardiac arrhythmias or cardiac arrest. 

Phosphorus: This may need some restriction. 

Wtamins and Minerals: A daily supplement of water-soluble vitamins and minerals 
are usually given, as these are lost in the dialysate. Fat-soluble vitamins may be retained. 
Thus, their supplements are avoided except vitamin D. Supplements of minerals like 
calcium, iron and zinc are recommended. 

Fluid Usually 400-500 ml (basal losses) plus the urine output is recommended. The 
fluid intake must take into account all sources of fluid input and output to maintain 
balance. Mild fluid retention between treatments usually occurs. 

Patient counseling and support is an important part of dietary management to help 
renal patients understand their dietary modifications, the foods permitted and those to 
be avoided. Counseling about the ways to increase the palatability of the restricted 
diets can encourage the patient to increase their dietary intake. 

Next, we move on to kidney transplant. 

16.10.3 Kidney Transplantation 

Kidney transplantation, you may recall studying, is aprocedure that surgically places 
a healthy kidney from a donor into the recipient's body. This new kidney does the 
work of the failed kidneys. Donated kidneys may come preferably from blood relatives, 
after tissue and blood matching. Success of kidney transplant has improved with the 
use of immunosuppressive drugs and steroids to prevent organ rejection and infection. 
Post transplant nutritional support is required for this major surgical procedure. Optimal 
energy and protein intake are important for recovery, as you may recall studying I 
earlier in Unit 5 dealing with surgery. Initially, while on medication, some restriction of , 
sodium, simple sugars, total fat, cholesterol and saturated fat may be required. This is 
because of the side effects of immunosuppressant and steroids. With recovery and 1 
reduction or withdrawal of medication, the diet can be normalized. Table 16.7 gives 1 
the nutrient requirements for adult with end stage renal disease based on the type of 
therapy. b I 

I 
I 



Table 16.7: Nutrient requirement for adult with end stage renal renal 
disease based on type of therapy 

Modified from: Krause's food, Nutrition and Diet Therapy by Mahan Ccsntt Sturnp and C: 2000) 

The discussion presented ahovc, we hope will l~clp you in dietary ~naniigernc~~l of BSRD. To rccapilulate 
wlrat you have Icarnt so far, answer the questions given in check your progress excrcisc 3. 

Check Your Progress Exercise 3 1 

Theraphy 

Haemodialysis 

1. Enlist the different clloices of therapy for treatment of end stage renal disease 
patients. 

Energy 
CKcaVks BW) 

35 

......................................................................................................................... 
2. Why is extra protein needed for renal patients undergoing dialysis? 

Protcin 
(dkg B W )  

1 
output 

3. What is the recommended potassium intake for haemodialysis patients and 
why? 

Potassium 
Why11 

2-3 

Imtermittent 
Peritoneal 
Dialysis (IPD) 

Continuous 
Ambulatory 
Peritoneal 
Dialysis 
( C A W  

Transplant (4 to 
6 weeks after 
transplant) 

Transplant (six 
wecks or longer 

......................................................................................................................... 
4. Why sodium restriction is required for dialysis patients? 

Phosphorus 
W a y )  

1-1.2 

2-3 

3-4 

Variahle 

Variablc 

Fluid 
(mlldsy) 

50O+urine 
2-3 
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1-1.2 

1.5-2 

1.2, calcium 
1-2 flay 

Calcuiurn 
1-2 dday 

Sodium 
(g/day) 

%~riable 

The discussion so far focused on disorders linked to the loss of renal functions due to 
damage to the kidneys. Condition related to the presence of stones in the urinary tract 
are discussed in the next section. 419 

30(40-50 for 
repletion) 

25 (40-50 for 
repletion) 

30-35 

500+urine 
output 

Adlibitum 
(minimum or 
2000 mlldiiy 
+ urine 
output) 

Adliditurn 

Adlihitu~n 

1.2 

1.2 

1.5-2 

2-3 

6-8 

Variable 

Variable To achieve I 1 
IBW 
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Renal calculi or stones may be formed in the kidney, pelvis or ureter, when the 
concentration of compoilents in the urine reaches a level in which crystallization is 
possible. The process of stone formation is also called nephrolithiasis or urolithiasis. 
Figure 16.6 illustrates the kidney stone. A kidney stone is a solid mass that consists of 
a collection of tiny crystals. There can be one or more stones present at the same time 
in.the kidney or in the ureter. They generally are composed of calcium salt, uric acid, 
cystic or struvite (triple salt of ammonium, magnesium and phosphorus). Crystals of 
#these substances interspersed in an organic matrix or base can form stones of 
varying size. 

Fiyre  16.6: Kidney stone 

t ' 
What causes the formation of these stones? Let us find out. 

16.111.1 Etiology 

Kidney stones may form when the urine becomes too concentrated with certain 
substances. l11ese substances may create small cryzals that become stones. Different 
types of stones form under different circumstancks. Although, the exact cause of 
renal stones is not known, but multiple factors may play a role directly or indirectly, 
mostly related to urine composition and urinary tract environment. Some possible 
etiological factors in different types of calculi are enumerated herewith: 

e Calcium stones (oxalate, phosphate and carbonate): Excess intake of calcium, 
oxalate, hypervitaminosis D, hyperparathyrodism, prolonged bed rest, renal tubular 
acidosis, idiopathic hypercalciuria. 

Sfi-uvite stones: Mostly due to urinary tract infection (UTI). 

e Uric acid stones: Impaired purine metabolism with increased urinary excretion 
of uric acid. 

Cystine stones: Hereditary metabolic defect in renal tubular reabsoi-ption. 

Hot climates leading to over concentrated urine, changes in pH of urine also 
predispose to stone formation. Although there is a high intake of animal protein, 
deficiency of vitamins B, and magnesium are reported to play a role in the causation ' 

of these stones. 

Some types of stones tend lo run in families, Some types may be associated with / 
bowel disease, ileal bypass for obesity, or renal tubule defects. So what ever may be i 
the cause of the renal stones, it causes discomfort and typical symptoms. These 1 

symptoms are highlighted next. 

I 



6 . 2  Clinical Symptoms 

, The kidney stones may not produce symptoms until they begin to move down the 
ureter, causing pain. The pain is usually severe and often starts in the flanlc region, 
then moves down to the groin.The patient experiences blood in the urine, severe pain, 
weakness and in some cases fever. Laboratory examination and chemical analysis 
can help determine location, size and main colistituent of stoiles to determine the 
treatment. 

So then, what is the treatment or managemelit strategy for renal calculi? We shall 
learn about this in the nexl section, with particular focus on dietary management. 

16.11.3 Dietary Management 

The goal of treatment of renal calculi is. to relieve symptoms slid prevent further 
complications. Treatment, therelore, varies depending on the type of stone and the 
extent of symptoms or complications. 

Kidney stones usually pass on their own. In acute stage with stones less than 5 mm in 
diameter, it may pass in the urine by drinking large quantities of fluid especially water 
and needs no specific treatment. Stones more than 7 mnl in diamcter may require 
surgical treatment or lithotripsy by which large stones are broken down and excreted 
in the urine. 

Although, role of diet in the formation of urinary stones is not well establislied, it is 
advisable to have liberal fluid intake, a balnilced diet and restrict foods based on the 
main constituent of the stones. Table 16.8 gives information related to different stones 
and their corresponding diet restriction. 

Table 16.8: Different stones ancl their correspondi~lg diet restrictions 

e Cystine Low methionine diet Alkaline 

Besides liberal fluid intake and some dietary restriction, urine pH control helps based 
on the chemical composition of the stone, mainly via acidifying or alkalinizing agents 
or diet. Binding agents to bind the stone constituent may also be used. 

Let us now have a look at the dietary sources of various constituents of the renal 
stones. 

16.11.4 Dietary Sources of Various Constituents of the Renal Stones 
Dietary sources of potassium, sodium, calcium, oxalate and uric acid are given in this 
section. We begin our study with the dietary sources of potassium. 

A. sources of potassium 

Table 16.8 presents the sources of potassium. a l e  methods or direction for leaching 
potassi~irn is also highlighted subsequently in this section. 

Nutritional 
Management of 
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Table 16.9: Sources of potassium in the diet 
(Potassium 1 100 g Vegetable) 

On review of Table 16.9, you would realize that it is not possible to always consume 
only low potassium content foods. Therefore, next we present you a method by 
which we can leach potassium and reduce its content to a major extent in foods. 

Directions / Methods for leaching Potassiunl 

Met/zorl I - Wash, peel and cut vegetables into small pieces. Soak in warm water for 
2-3 hours. Discard water. Add large volume of fresh water and cook the vcgetables. 
Discard water. 

Meflzod II- Peel vegetables and cut into small pieces. Bring to boil in a large quantity 
of water. Discard excess water and cook in a iargc volume of fresh water. Discard 
excess water. 

Let us next have a look at a few dietary sources of Na, c'a. oxalate and uric acid. 

B. Sources of Sodium 

Food items wit11 a high sodii~m content (these food items should be avoided): 

0 Salt 

a Baking powder 

+ Bicarbonate of soda 

r Canned, preserved and processed food items as processed cheese, sauce, 
margarine, etc. 

a Bacon, ham and sausages 

r Meat and yeast extracts like marmite 

a Salted chips, nuts, popcorn and biscuits 

Commercial salad dressings and sauces 

a Soup cubes 

o Malted beverages like Boost, Bournvita and Proteinex. 

a Flavour enllancers such as Monosodium glutamate (MSG) 



C. Sources of Calcium, Oxalate and Uric Acid Nutritional 
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Calcium 

Beans, cauliflower, egg yolk, figs, milk and milk products like cheese, parieer, curds, 
molasses and potatoes. 

Oxalate 

cashewnuts, chickoo, chocolate, cocoa, custard apple, groundnuts, spinach, strawberries, 
tomatoes and tea. 

Uric Acid 

Fish herring, fish roe, salmon, sardines, kidney, liver, meat extracts and soups, and 
sweet bread. 

We just learnt about the dietary sources of various minerals which may or illay not 
contribute to the formation of renal calculi. Lastly, we move on to a few corninonly 
available commercial enteral nutritioi~ forn~ulas which could be of help to renal patients. 

16.12 CO LE COMMERCIAL 
EN ULAS FOR 
RENALPAnEWS 

Earlier in this course in Unit 4, you may recall studying about the enteral and parenteral 
feeding and the formulas commonly used for these feeding methods. Some common 
enteral nutrition formulas for renal patients are highlighted here in this section. 

Reno - care I (For pre-dialysis state) Sachet -51.5 g provide: 

Low protein (3.75 dsachet) 
Law sodium (4.10 mEq/sachet) 
Low potassium (2.40 mEq /Sachet) 
Low phosphorus (80 mglsachet) 

Reno - care II (For dialysis state) Sachet -52.5 g provide: 
Moderate protein (8.80 g/sachet) 
Low sodium (4.10 mEq/sachet) 
Low potassium (240 mEq /sachet) 
Low phosphorus( 86.0 mg /sachet) 

Nutrenal CRF 
Composition per 100 g : 

Protein 7.74 g 
Sodium 202.72 mg 
Potassium 288.83 mg 
Phosphorus 188.86 mg 

Nutrenal Dialysis 
Composition per100 g 

Protein 18.09 g 
Sodium 214.71 mg 
Potassium 27356 rng 
Phosphorus 177.65 rng 

With this, we end our study of nutritional management of renal diseases. 
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I.. What is a renal calculi? Give its etiological factors. 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 

2. What dietary advice would you give to a patient suffering from struvite stones? 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 

3. Give any five potassiu~n rich food sources in the diet. Suggest a method for 
leaching potassiun~. 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 

LET US SUM UP 
In this unit, we learnt that kidney performs a myriad of functions including excretory, 
endocrinal and metabolic. The kidney maintains the fluid, electrolyte balance and 
~iormal volume, pH and osrnolality of blood. Metabolic waste products and toxins are 
excrctccl from the body while essential nutrients are reahsorbcd ky the kidneys. 

Further, the unit focused on the diseascs of the kidr~ey. ' f l~ese diseases alter the 
c;lpacity of the kidneys to perform the functions. ?he common diseases in which diet 
plays an important role are glomerulonephritis, nepliroric svnrlrcwnc, acute renal failure, 
chronic renal failure and renal calculi. We learnt that i,:cst: diseases have multiple 
etiological factors and the clinical nlanifcstations and biochemical paranleters govern 
the dietary management of these diseases. 

The main objectives of the dietary management arc to reduce the excretory workload 
of the kidney and prevent progression of renal damage while maintaining satisfactory 
nutritional status and as near normal fluid, acid base and electrolyte t~alance. To meet 
these objectives, modifications in the diet are required mainly for protein, sodium, 
potassium, fluid, calcium and phosphate. 'Fhe main objective is to try and maintain the 
internal milieu of the body. In case of poor oral intake, commercially available 
supplernents in the market may have to be used. When the kidney function fails 
dialysis r x  transplantation is recomn~ended. 

Finally, the unit focused on renal calculi. Patients with kidney stones have to be treated 
according to the type of stones and diet therapy is recommended thereafter. Thus, 
nutritional care will depend largely on the type of renal disease and biochemical and , 
clinical manifestations. 

A. 

16.14 GLOS 

Anuria : complete lack of urine excretion. 
1 

Anorexia : loss of appetite. 

Ascites : an accumulation of fluid in the abdominal cavity. 

I I 



I Catabolism 

I Congenital 

Dialysate 

Diuretic 

: an accumulation of abnormal quantities of urea, uric 
acid, creatinine and other nitrogenous wastes. 

: Lhe destructive phase of inetabolism in which 
complex substances are converted into simpler ones. 

: of genetic origjn. 

: the solution used in dialysis to remove waste products 
and excess fluid from the blood. 

: an agent that increases urine secretion. 

1 Dedema : swelling of tissues. 

End Stage Renal Disease : a disease characterized by the kidney's inability to 
excrete waste products, maintain fluid and elecrolyte 
balance and produce hormones. 

I Haenlaturia : prescnce of blood in the urine. 

Naemodialysis : a method of clearing waste products from the blood 
in which blood passes tlirough a semi permeable 
membrane of the artificial kidney. 

I Wyperkalemia : high levels of potassium in blood. 

I Hypoproteinernia : low levels of protein in blood. 

I Mesangium : it is the central part of the renal glomerulus between 
capillaries. 

Metabolic caIcitication : the deposition of calcium in tissues as a result of 
abnormalities in calcium and phosphate levels in the 
blood and fluids. 

Nephritic syndrome : the syndrome of hematuria, hypertension and loss 
of renal function that results from acute inflammation 
of the capillary bops of the glomerulus. 

Nephrotic syndrome : a condition resulting from loss of the glomerular 
barrier to protein and is characterized by massive 
oedema and proteinuria, hypoalbuminemia, 
hypercholesterolemia and abnormal bone 
metabolism. 

Oliguria : the condition characterized by a urinary output of 
less tl~an 500 ml/day. 

Osmosis : the passage of solvent through a semi permeable 
mernbra~te that separates solutions of different 
cuncentrations, The solvent is usually water. 

Osteodystrophy : A bone disease characterized by softening and 
fibrous degeneration of bone and the formation of 
cysts in bone tissue, caused by chronic renal failure, 

PeriorbitaI Oedema : refers to accumulation of fluid around the orbit of 
the eye. 

Nutritional 
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Peritoneal diaEysi s : the method of removing wastes from the blood in 
which diffusion carries them from the blood through 

' the semi-permeable peritoneal membrane into the 
dialysatc. 425 
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: protein in urine. Proteinuria 

P y e l ~ n e p h ~ i t i s  

Renal failure 

Uremia 

: is an ascending urinary tract infection that has 
reached the pyelurn (pelvis) of the kidney. 

: the inability of a kidney to excrete the daily load of 
wastes. 

: a clinical syndrome of weakness, nausea, vomiting, 
muscle cramps, metallic taste and often neurological 
impairment. 

SWERS TO CHECK YOUR PROGRIESS 
EXERCISES 

Check Your Progress Exercise 1 

The three major functions of the kidneys-include: excretion, endocrine and 
metabolic. Excretion of urea and its products and maintenance of electrolyte 
and fluid balance are the main excretory function of kidneys. Endocrine fuilctions 
pertain to synthesis of vitamin D,, release of erythropoeitin factor and stimulation 
of renin-angiotensin mechanism, where as metabolic functions involve nitrogen 
metabolism and gluconeogenesis during starvation. 

Five significant kidney function lest include: Creatinine clearance test, alkaline 
phosphatase, haemoglobin levels, urine analysis, serum electrolytes. 

3. The diseases caused due to kidney dysfunction include acute and chronic nephritis, 
nephrotic syndrome, acute renal failure, chronic renal failure, dialysis, renal 
transplantation and renal calculi. 

4. Nephrotic syndrome primarily occurs due progressive glomerulonephritis, diabetes, 
collagen disease or drug reactions from exposure to heavy metals or reaction to 
toxin venom. Oedema can be corrected by making up for the protein losses and 
by bringing the plasma albumin levels to normal. Reduction in sodium intake is 
required to correct the oedema. Approximately 2-3 g of sodium is recommended. 
Diuretics are usually used to prevent further oedema. 

5. Hematuria and proteinuria are the two major symptoms of glomerulonephritis. 
Initially, 0.5-0.6 g proteinkg IBW is provided. Higher levels of protein (lg/kg/ 
IBW) are provided if BUN levels remain within the normal range. Fluid intake is 
500 to 700 mllday plus the volume of urine output in previous 24 hours. 

Check Your Progress Exercise 2 

1. ARF can be due to circulatory shock, large blood loss and reduced renal blood 
flow as in traumatic injury, shock, severe burns, surgery, septicemia or due to 
mismatched blood transfusions, nephrotoxins like carbon tetrachloride, certain 
poisonous mushrooms, immunological reactions to drugs like certain antibiotics, 
renal disease like acute glomerulonephritis. 

2. The recommended levels of protein for a patient with ARF are protein intake of 
0.5-lg ki IBWJday, and for CRF - protein intake of 0.5 g/kg JBWJday. 

3. High biological value proteins are recommended to meet the body's need of 
essential amino acids and yet not burden the body with excess non-essential 
amino acids. 

4. Sodium intake of 500-2000 mg /day is recommended for CRF patient. 



Check Your Progress Exercise 3 

1. The different choices available for patients with ERSD are haemodialysis, CAPD, 
. IPD, CCPD and kidney transplantation. 

2. Extra amount of proteins, with the requirements ranging from 1.2-1.5 gkglday is 
needed due to losses of protein in the dialysate. 

3. A daily intake of 1500-2500 mg is prescribed tb prevent hyperkalemia. Potassium 
accumulation can cause cardiac arrhythmias or cardiac arrest. 

4. Sodium is restricted in patients undergoing dialysis to prevent pulmonary oedema 
or congestive heart failure because of fluid overload. 

Check Your Progress Exercise 4 

1. Renal calculi or stones are composed of calcium salt, uric acid, cystic or struvite 
(triple salt of ammonium, magnesium and phosphorus). The etiological factors 
range from concentrated urine in hot weathers, high animal protein intake, 
deficiency of vitamin B and alterations in pH of the urine. 

2. A patient suffering from struvite stones is advised to have libcral fluid intake, a 
balanced diet and to restrict foods based on the main constilue~it of the stones; 
which in the case of struvite stones is low phosphorous diet. 

3. Rich sources of potassium include amaranth, coriander leaves, drumstick leaves, 
spinach, colocasia, potato, sweet potato, tapioca, green papaya and yam. 

The method for potassium leaching is given in subsection 16.11.4. Read carefully and 
answer on your own. 
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Structure 

17.1 Introduction 

17.2 Common Neurological Disorders 

17.3 The Central Nervous System (CNS) - Some Relevant Physiological Aspects 

17.4 Neurological Diseases:Feeding and Nutritional Issues - General Goals of 
Nutritional Care 

17.5 Dyspl~agia 
17.5.1 Etiology and Clinical Featurcs 

17.5.2 Feeding and Nutritional Management 

17.6 Alzheimer's Disease 
17.6.1 Etiology and Clinical Features ' 

17.6.2 Feeding and Nutritio~lal Management 

17.7 Parkinson's Disease 
17.7.1 Etiology and clinical Features 

17.7.2 Management: Drug, Feeding and Nutritional Care 

17.8 Epilepsy 
17.8.1 Etiology and Clinical Features 

17.8.2 Management: Drug, Feeding and Nutritional Care 

17.9 Neuro Trauma 

17.10 Spinal Trauma 

17.3.1 Let Us Sun1 Up 

17.12 Glossary 

17.13 Answers to Check Your Progress Exercises 

Your friend's aged father, over a period of time has become very confused, forgetful 
and is unable to do many things he could do earlier. He has also developed eating 
problems. Laxmi's baby suffered from anoxia (lack of oxygen) at birth which has led 
to developmental impairment and difficulty in chewing and swallowing. Ramesh 
suffered spinal injury in a road accident. This has resulted in a partial paralysis with 
associated impaired feeding ability. As a nutrition expert, how do you manage these 
situations? First of all, you must understand that a11 of these occur as a consequence , 
to neurological problems. In this unit, we will provide you with the salient guidelines 
for the better management of these disorders. 

, Objectives 

After studying this unit, you will be able to: 

e identify some cornmoil neurological disorders, their etiology and clinical features, 
' 

e explain the consequences of these disorders on feeding and nutrition, and I 

o suggest feeding and dietary recommendations to meet the needs of these , 
disorders, I 



Let us begin our discussion by first understanding what are the different types of Nutritional Management of 
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neurological disorders. 

117.2 COMMON NEUROLOGIC& DPSOmERS 

Neurological disorders may be of two types from llle nutritional view point. What are 
these? Let us read and find out. 

i) Nez~rological disorders arising due to imbalanced rlutritiorzal intake 
(deficiency or excess) - Common cxamples are the neurological manifestations 
of beriberi, pellagra, pernicious anaemia, Wernicke Korsakoff syndrome due to 
nutrient deficits and stroke, l~ypertension and diabetes due to nutrient excesses, 
unbalanced dict leading to malnutrition. Alcoholism and malabsorption could 
also be other causative factors. 

ii) Neurologicul disorders of tzon-tzutritional etiology - Some of the common 
disorders are Alzheimer's disease, Parkinson's disease, epilepsy, spinal and neuro 
trauma. Dysphagia (difficulty in swallowing), though r~ot a disease, is a symptom 
which may occur in several neurological disorders. 

In this unit, we will focus on the common neurological disorders of non-nutritional 
etiology. Before we move on to thcir discussion, let us quickly review a few relevant 
aspects about Central Nervous System (CNS). 

17.3 THE CENT NERVOUS SYSTEM (CNS) - 
SO PEIUSIOLBGIC& 
ASPECTS 

A brief overview of some of the consequences of CNS dainage will help us to 
understand neurological disorders better. Refer to Figure 17.1. This figure will help 
you recall the major components and parts of the CNS i,e the brain and the spinal cord, 
about which you havc already studied in the Applied Physiology Course (MFN-001) 
in Unit 9. 

CENTRAL NERVOUS SYSTEM 

Spinal cord 

I 

Figure 17.1: Structure and components of CNS 

Lesions of different parts of the CNS can result in different dysfunctions with diffarent 
nutritional significance. Signs of weakness are the most quantifiable clinical symptom 
of any neurological disease. Any damagc to any part of the CNS results in the inability 
of the body to meet its nutritional and metabolic needs, Some consequences of CNS 
damage of nutritional significance are given in the Table 17,l. Figure 17.2 illustrates 
the lobes of the cerebral cortex which may get damaged. 
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Frontal 
- Occipit~l 

Temporal 

Figure 17.2: Lobes of Cerebral Cortex 

Table 17.1: Some consequences of CNS damage of nutritional significance 

What are the nutritional issues related to neurological disorders? What should be the 
goals of nutritional care? How to feed such patients where dysphagia is the commonest 
problem? Let us read and find out about these and many other issues next. 

- 
Area of Damage 

Frontal lobe-base 

Frontal lobe-central 

Frontal lobe-posterior 

Temporal lobe 

Occipital lobe 

Brain stem 

Hypo thalamus 

Spinal Cord 

Peripheral nerves and 
neuromotor junction 

17.4 NELTROLOGICAL DISEASES: FEEDING 
AND NUTRITIONAL ISSUES - GENE& 

Consequences 

Loss of sense of smell, visual changes 

Motor apraxia or inability to carry out a complex 
activity, inspite of understanding it 

Seizures (convulsions) 

Memory and speech impairment 

Vision deficits 

Damage of cranial nerves which innervate face and 
head, including eyes, ears, jaws, tongue, pharynx 
and facial muscles. Dysphagia and aspiration risk 
can occur. 

Damage of center for hunger and satiety, leading 
to overeating or anorexia problems. 

Motor impairment/ paralysis based on location of 
injury with resultant feeding difficulties. 

Impaired nutritional and metabolic balance. 

GOALS OF NUTRITIONAL CARE 

Nutritional management of the patients with neurological disease is complex, as mecha- 
nisms and abilities needed for adequate nourishment get impaired. Reduced func- 
tional capacity would impair the ability to procure and prepare food. Self feeding 
impairment may arise due to limb weakness, poor positioning of the body due to hemi 
paresis or partial paralysis. Hemianopsia or half sided blindness, apraxia (inability to 
perform ), mental confusion, fatigue and early satiety can affect feeding. Weakness 
of the tongue, facial and masticator muscles can lead to prolonged feeding time and 
coughing or choking while eating. Chewing and swallowing difficulties could also 
arise. Emotional and metabolic stress and trauma can compound the eating and nutri- 
tional problems as these can have an effect on the nutritional requirements. 



In view of the long term disabling consequences, most neurological disorders require Nutritional Mnncgernent of 
Neurological Disorders special rehabilitative care. Personalized nutrition care plays a vital role in this rehabili- 

tation, for healing and recovery, along with physical, mental and social support and 
involvement of the patient and the family. 

Let us then move on to the nutritiol~al care. The important goals of nutritional care are . 
to: 

o prevent fi~rther disability, 

9 restore or achieve optimal potential of the patients physical, mental and social 
abilities, and 

a improve the quality of life of the patient. 

In order to meet these goals, the following are necessary: 

r Assessing the nutritional, physical and other parameters of the individual and 
monitoring the same at intervals to assess the improvement. 

r Regular evaluation to improve patient outcome in term of quality and quantity of 
food consumed, weight changes, clinical assessment. 

o Eating and feeding assessment to identify need for special foods or eating de- 
vices as illustrated in Figure 17.3. 

a Dysphagia assessment for textural and other food or feeding modifications. 

e Nutritional therapy recommendations based on individual needs. For example, 
nutritional deficiencies like anemia may have to be identified as iron is required 
by the neurotransmitters serotonin and dopamine. 

e Nutrition counseling of the patient, family and caregiver. I 
Adapted Fork Adapted Spoon Angulated S p o o ~ ~  

(for inability to hold wi81 fingers) (inability for finc grasp) (for limited deviation OF wrist) 

Adapted Spoon Adupted Drinking Equipment Adapted Dccp Fceding Plate 
(for inability of holding) I 

Figure 173: Examples of modified eating equipment5 

A few additional points related to the patient care tl~at need to be kept in mind include 
paying attention to the patients living situation, facilities, help, economic status, psy- 
chosocial aspects and emotional adjustments. Neglect or overprotection should be 
avoided to help develop a positive sense of self and the will to fight against a difficult 
situation. A combined effort of the rehabilitation team including the occupational and 
speech therapists is desirable, besides the nutrition professional. Next, let us move on 
to the most common neurological disorder, that is dysphagia. But before that, let us 
quickly review what we have learnt so far. 

Check Your Progress Exercise 1 

1. Enlist three common neurological disorders of 

a) nutritional origin ........................................ .., ................................ 
................................................................................................................. 

b) non-nutritional origin: ............................................................................... 
...... .....,.........,,,,.,,,,,*.,,...,,..)(.............*+..~...... 
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nutrition. 

3. Give two important goals of nutritional care of persons with neurological 
disorders. 

.. Match the following: 

A B 

i) Occipital lobe a) Loss of sense of smell and visual change, 

ii) Frontal lobe-base b) Feeding difficulties I 
iii) Temporal lobe ' c) Vision deficits I 
iv) Spinal Cord d) Impaired nutritional and metabolic balanc 

v) Peripheral nerves e) Memory and speech impairment I 

Dysphagia is the inability to swallow or dificulty in swallowing. It is a common 
problem in those with neurological disorders and can occur in any of the three phases 
of swallowing: oral, phuryngeal and oesophageal. Many patients may not be able 
to consume adequate intake of food and hence special feeding methods such as enteral 
feeding may have to be adopted. 

What is the cause of dysphagia? The etiology and the clinical sign/symptoms are 
described next. 

17.5.1 Etiology and Clinical Features 
The cause of this neurological disorder can be mechanical or paralytic. The mechanical 
cause is primarily due to surgical resection or to alteration of one or more organs of 
swallowing owing to trauma, obstruction, cancer or other disease. The paralytic type 
results from a lesion in the cerebral cortex or cranial nerves of the brain stem in 
particular the medulla oblongata. The most common cause of the paralytic type is 
accident, head injury, brain diseases which may affect the nerves causing dysphagia. 

If we understand the swallowing process, we can understand the problems that arise 
in neurological damage better. So let us get to know more about the swallowing process. 
Swallowing has three phases: 

3 Oral Phase: In this, food is placed in the mouth, mixed with saliva, chewed if 
required and formed into a bolus by the tongue. The tongue pushes the food to 
the rear of the oral cavity against the hard and soft palate. 



I 
ii) Plzaryrzgeal Plzase: This is initiated when the bolus is propelled into the Nutl.itionol Munnganlent ol' 
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oesophagus. The soft palate gets raised at this stage to close off the nasopharynx 
to prevent nasopharyngeal regurgitation. 

iii) 0esophagt.al Ptznse: This is the final phase in which the bolus continues through 
the oesophagus into the stomach. This phase is involuntary. 

In neurological disorders, damage to cranial nerves can lead to weak and poorly co- 
ordinated tongue movements, which results in problems in completing the oral phasc 
of swallowing. Weakened lip muscles cause an incomplete nlouth closurc with sucking 
difficulties. There may be a difficulty in forming a cohesive bolus and moving it through 
the oral cavity. Loss of sensation and facial weakness can result in food be i~ lg  pocketed 
in the buccal recesses of the mouth, without the patient being aware of it. Poorly co- 
ordinated pharyngeal phase can cause gagging, choking and llasopharyngeal 
regurgitation. Aspiratidn of food into the lungs is a colnplication of dysphagia, unless 
care is taken. 

Thus, some symptoms commonly associated will1 dysphagia are drooling, coughing, 
and choking while eating, oral food retention, gurgling voice quality uncl fceling of 
lump in the throat. Therc is an increased risk of aspiration and pncumania. 

Having studied the etiology and symptoms, let us next learn about the feeding iuid 

nutritional management of dysphagia, 

17.5.2 Feeding and 'Nutritional Management 
A multidisciplinary approach is essential for successful mailagcmcnt o f  dysphilgia. 
Patient, nurse, physician, dietitian and swallowing therapist need lo coordi~latc in this 
endeavour. For feeding, patient should be uprighl at 90 degree angle with hips flexed, 
feet flat on the floor and head slightly forward. Food of liquid consistency often causcs 
the greatest problem. Hence, attention has to be paid to thc consistency and texturc 
of food as enumerated herewith. 

Z 

k 

Consisterrcy and Tature: Aspiration of liquids, irlcluding water, inlo tile lungs can 
result in complications. To avoid this problem and yct fulfilling the fluid needs, liquids 
could be thickened with starch or milk powdcr. Tntakc of caffeine beverages is best 
limited as these have a diuretic effect and may lead to mild dehydration and ftttigue. 
Foods that form a cohesive bolus within the mouth must be selected. Those that 
break apart such as plain rice, chopped meat should not be given. Sticky foods that 
adhere to the mouth should be avoided as they cause oral mar~ipulation problems and 
fatigue. Dual texture must not be given such as canned fruit with juice, soup with 
noodles, and dry cereal with milk. One could moisten food with gravy to facilitate H 

bolus. 

A variety of food items should be served in an appetizing manner with as many 
characteristics to a normal food. Patients should bc gradual progressive transitions in 
the texture and consistency of food viz., pureed to ground to soft textured foods and 
eventually to all textured foods. 

Hence, paying attention to improved and appropriate taste, texture and temperature 
of food facilitates swallowing. Cool temperature, sauces and gravies which lubricate 
food and prevent its fragmentation in the oral cavity, makes swallowing easier. Moist 
and soft foods are usually better tolerated. Table 17.2 and 17.3 summarize some 
feeding tips for dysphagia. 

In acute cases of dysphagia, if oral intake is not possible or inadequate, or if there are 
I increased metabolic demands for nutrients, then nutritionalasupport may be required. 

Enteral nutrition needs to be given, 
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Slow /weak l 
uncoordinated 
swallowing 

Table 17.2: Some dietary tips for dysphagia 

I 

e Poor oro-motor Control 

e Reduced oral Sensation 

Dysfunction 

- Semisolid consistericy to form a 
cohesive bolus 

- Textured foods as diced cooked vegetables 

- Small frequent meals 

Dietary Tips 

- Well seasoned, flavoured, aromatic, sweet foods. 

- Cold temperatures 

Avoid: sticky, bulky and thin liquids 

I 

- Semisolid foods that form a cohesive bolus 

- Small frequent meals 

Avoid: slippery and sticky foods and purees and thin 
liquids 
- Food placed in most sensitive area of mouth 

- Different textures, not mixed, to maximize sensation 

- Highly seasoned foods 

- Cold temperatures 

Avoid: I-Iot foods and mixing of different textures 

Sozrrce: Krause's Fot~d,  Nutrition and Diet Therapy 2000. Mahan L.K and Escott Stuinp S. Medical 
Nutritional Therapy for Neurologic Disorders. W.B.Saunders Co. London, Toronto 10'" Ed. 

Table 17.3 gives us a list of desirable and undesirable foods based on the co~~sistency and 
texture. 

Table 17.3: Food consistency and textures 

Source: Kralrse's Food, Nutrition andDiet Therapy 2000. Makan L.K and Escort-Smmp S. Medical Nl~tritional 
Thurnpy for Neurologic Disorders. IKB.Sarmders Co. London, Toronto 10''' Ed 

Desirable Foods 

0 Foods forming a cohesive bolus: 
Egg dishes, soft cheese and paneer, 
pasta dishes, rice with gravy, ground 
meats with gravy, gelatin based des- 
serts, hot cereals and vegetables in a 
gravy or sauce. 

e Medium thick liquids: 
Vegetable juice, blenderized cream 
soups7 blenderized fruit juices? milk 
shakes and soft custard. 

e Semi softlthick liquids: 
Curd/ ~oghur6  pureedfruit, ice cream, 
soft smooth desserts, frozen shakes 
and frozen juices. 

With this we end our study on dysphagia. We move on to Alzheimer's disease next. I 

Undesirable Foods 

6 Foods that .fall upart: 
Dry crunil~l y bread, dry cracker biscuits, 
thin pureed foods, plain chopped raw 
vegetables and fruit, plain ground meat, 
thin cereals and plain dry rice. 

e Sticky and Bulky Foods: 
Fresh white bread, plain mashed potato, 
banana, bran enriched cereals, large 
pieces of meat, raw vegetables and fruit. 

e Thin Liquids: 
Apple, orange and other citrus juices, 

tea, coffee, water and 

BLZNEIMER'S DISEASE 
Named after the Gem~an neurologist who first described it, Alzheimer's disease is the 
most cornmoil cause of progressive dementia, due to the degeneration of nerve cells in 
the brain and shrinkage of brain matter. Extra cellular deposits of amyloid forming protein , 
or amyloid plaques are reported in the cerebral vessels. Let us now find out what factors 
lead to this disorder and what its clinical features are. 



17.6.1. Etiology and Clinical Features Nutritional Management of 
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The probable risk factors iilclude a genetic basis, head injury, low education level, 
down syndrome and mother's age at birth. However, no single factor has been proven 
to be responsible for this disease. 

The clinical manifestations of Alzheimer's disease along with the nutritior~ related 
changes may be divided into three stages. In~pairment of a wide range of neurological 
functions is iilvolved, being a disease of the cortical neurons. The three stages are: 

Stage I - There is an increased forgetfulness, anxiety and depression. Associated 
nutrition related changes include difficulty in food preparation, forgetting to eat, 
taste and smell changes, altered food choices and impaired appetite regulation. 

e Stage II - There is a menlory loss, especi:llly for the recent events. Therc is 
disorientation and personality changes occur. Dietary manifestations include an 
increase in energy requirements as a result of agitation, holding food in the mouth, 
forgetting to eat and swallow, forgetting the use of eating equipment except perhaps 
a spoon and eating with hand. 

e Stage 111- This is characterized by severe mental confusion, psychosis, nlelllory 
loss, personal neglect and distinct feeding problems. There may be no recognition 
of food wit11 r e f ~ ~ s a l  to open the mouth for eating, 

Persons with AIzheimer's disease tl~us have impaired ability to recognize hunger, 
thirst, or satiety. They are prone to dehydration. As the disease progresses, their 
attention span reduce, they are easily distracted and forgetful and may stop eating or 
not eat enough or try and eat inedible items. Eventually nutritional support may be 
required lo sustain them. 

The nutritional management of sucll patients is discussed next. 

17.6.2 Feeding and Nutritional Management 
ICeeping the cli~lical manifestations of Alzheimer's disease in mind, treatment involves 
personalized carc, keeping the paticnt well nourished, reducing tulxicty and stress and 
improving the quality of life. The lnain objectives of nutritional n~anagernent, hence, 
are to: 

provide adequate nutrition, 
e prevent malnutrition, and 
@ devise methods to tackle fecding problems. 

Several strategies may have to he used to achieve these objectives, keeping the 
functional impairments in mind. Some of these, based on lhe stage of the disease and 
individual needs are: 
- supervisii~g meal times with minimal distractions, 
- assessing chewing and swallowing ability and providing foods of appropriate 

consistency, 
- initiating the activity of eating, by making the person touch or taste the food, 
- giving one food at a time in srnall bowls so as to avoid stress of food choices, 
- supervising to avoid eating of spill food or inedible items, 
- giving only a spoon or finger foods, in case of inability to use other eating 

equipment , 
- encouraging individual appropriate feeding techniques, 
- permitting adequate feeding time to increase intake, 
- use of nutrient dense foods, frequent snacks and nutritional supple~nents to avoid ' 

malnutrition, 
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- , avoiding finger foods and using only a small spoon in case of tendency to take a 
large holus, and 

- gllarding against aspiration, in case of dysphagia. 

To ensure adequate food and nutrient intake, continuous assessment of nutritional 
status is desirable, supported by bchaviour modification, if required. Patient guidancc 
and supervisio~~ ilicluding continuous verbal instructions during each step of feeding 
may also be needed, like to eat, chew and stop chewing. 

Let us move on to the discussion of the next disorder i.e. Parkinson's disease. 

Parkinson's disease is a degenerative central nervous system (CNS) condition 
characterized by progressive loss of cells within substantia nigra. Substantia nigra is ii 
portion of the midbrain, as illustrated in Figure 17.4, which is thsught to be involved in 
certain aspects of movenient and attention. It consists of two subdivisions, the pars 
cot?tpncfa and the pars reticzldnto. The cells within the substantia nigra release the 
neurotransmitter dopamine and it is the loss of dopaminc that is primarily responsible 
for the mator defects. 

Cerebrnl aq t~educi 
Oculumotor nu 

Subslrntia 
nigra 

Crus cerebri 

Pat11 of oculomotor nerve 

Figure I7.k The substantia nigria 

The disease is much more common in senior citizens nr.:d is slightly more prevalent in 
men th'm women, What are the causative factors srmd the clinical features of this 
disease? Read the next section and find out. 

1717.1 Etiology and Clinical Features 

The cause of Parkinson's is unknown. Gcneticpredisposition (in most cases the reason 
for the death of these dopamine neurons is unknown), and exposure to neurotoxins 
and industrial toxins are said to be important risk factors. Viral infection such a s  
encephalitis can also produce the disease condition. 

The common clinical features of the disease include: 

- slowness of movement 

- inability to initiate movements 

- muscular rigidity 

- resting tremor \ 

- postural instability \ 

- weight loss. I 

Parkinsanism describes the common symptoms of Parkinson's disease such as tremor, 
rigidity, akinesia (inability to initiate movements) or bradyhesia (slow movement) , 
and postural instability. I 

I 
r 



Considering the patl~ology of Parkinson's disease, the feeding and nutritional care is a Nutritional Management of 
~ ~ ~ r o l o g i c a l  Disorders 

crucial aspect in the management of the patients suffering from this disease. The next 
section focuses on the nutritional management of  arki ins on's disease. 

17.7.2 Management: Drug, Feeding and Nutritional Care 

There is no cure yet for Parkinson's disease, but its symptoms can be minimized with 
drug therapy. Levodopa or a precursor of dopamine is used mostly. Once levodopa 
enters the brain it can be decarboxylated to dopamine thus replenishing thc depleted 
neurolransmitter dopamine. Levodopa may produce gastric symptoms and nausea, 
which can interfere with food intake. For many patients these syn~ptoms are mild and 
tolerance to nausea does develop. The large amino acids generated from metabolic 
breakdown of proteins can inhibit the absorption of levodopa and hence is best to 
have it 1 hour before meals. Very large protein meals can reduce the effect of levodopa, 
hence managinglmanipulating the proteins (intake) well can give a better perfomlance 
in patients. For example patient wishing to remain in an optimum state of activity 
could benetit from redistributing the protein. Day time restriction of dielary protein- 
10 g or less upto 5 pm has been shown to improve the efficacy of levodapa. After 
5 prn the remaining day's protein requirement can be consumed. This way the patient 
can have adequate performance of day time activities. 

Hence from our discussion above, it is evident that nutrient-drug interaction is an 
important aspect that we need to consider in the nutritional rnanagcment of Parkinson's 
disease. We have already touched on this aspect earlier in Unit 7. 

Weight loss is also an occasional problem with patients. This could be due to increased 
calorie needs resulting from involuntary movements, difficulty in fecding, nausea, 
medicine related factors, dementia, depression and dysphagia could be causative f~ctors. 

Constipation is also a problem in Parkinson's disease patients due to low grade 
autonomic function or medication that may contribute to constipation. Difficulty in 
swallowing too can reduce fluid and fibre intake leading to constipation. 

As the disease progresses some food related difficulties appear. Thcse are: 

m difficulty in food preparation and eating due to tremors, 

m gradual development of chewing and swallowing difficulties and risk of aspiration, 

tendency for constipation, and 

prolonged meal times, up to 1 hour, due to muscle rigidity leading to an impaired 
head and neck control and hence feeding difficulties. 

These problems have to be taken into consideration while planning meals. For example: 

- Foods rich in fibre and which can be cut into pieces and made into cohesive 
bites could be given. 

- Very liquidy foods may be difficult to handle, but care should be Laken to ensure 
fluid intake is adequate to  prevent constipation and hypertension (low blood 
pressure). 

- Small frequent meals with more carbohydrates and less fat may be better tolerated, 
in view of the gastric side effects and delayed gastric emptying. 

- Diets given should be balanced and nutritionally adequate. 

- Frequent intake of high-protein snacks has deleterious effects upon Parkillson 
disease control. Hence this should be avoided. 

- Supplemention of vitamin B, (pyridoxine) should be avoided as this vitamin can 
facilitate the premature conversion of levodopa to dopamine thus reducing the 
potency of the drug. 

437 

- -. 
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Thus, the dietary goals in Parkinson disease can be highlighted as under. 

Dietary Coals irz Paricinsorr S Disease 

The main goals include: 

- maintain desirable weight 

- promotc absortion of anti-parkinson drug levodopa 

- lessen swallowing difficulties as a result of disease oi' ~nedicatioii, 

- alter food colisistency or texture, 

- drink sufficient fluids or. have good source of fibre for effective bowel function, 
and prevent constipation, and 

- redistribute the plaotein 

So in our discussion above we have learnt about the drug and diet suited for Parkinson's 
disease patients. Remember besides the dietary goals: 

INDIVIDUALIZE TREATMENT ACCORDING TO EACH PAT1 ENTS 
SYMPTOMS 

Let us now take a break i ~ n d  answer the qi~estions given in the check your progress 
exercise 2. 

Check Your Progress Exercise 2 

1. What do you unclerstand by the term 'dysphagia'? Why are the thicker fluids 
preferable in dysphagic patients? 

........................................................................................................................ 

2. Name three foods that form il cohesive bolus and three foods that fall apart. 

I 3. What are the main objectives of nutritional management of Alzheimer's 
disease? 

4. Why is knowledge of drug nutrient interaction important in the nutritional 
rnsuiagement of Parkinson's disease? 



Now we move on to the study of epilepsy and its nutritional management. 

17.8 EPILEPSY , 

Epilepsy is a neurornz~sculur disorclei; in which rronsient sei:arcs recu~; due to an 
abnoi-nzal brain activity. The brain, through all orderly electric excitation of its nerve 
cells, controls all activities of the body. When however, due to some reason, the 
discharge is unregulated and chaotic, an epileptic seizure can occur. Sein~res may 
occur spontaneously or may be triggered by a stimulus. What factors lead to these 
and what are its clinical features? Let us read and find out in our next section. 

17.8.1 Etiology and Clinical Features 
This disorder usually starts in childhood, with the peak incideilce between birth and 
two years. Etiological factors include birth trauma, head injury, brain infection, and 
metabolic imbalance in the body, rleurotoxins or a genetic basis. It may also be idiopathic 
or of unknown origin. About 1/3'~ persons outgrow this condition and do not require 
medication. In 1/3*~, drugs can control the seizures. In the remaining, the condition 
usually gets worse. 

Any of the etiological factors in epilepsy, can result in intermittent derangemenl of the 
nervous system due to a sudden excessive disorderly discharge of cerebral neurons. 
Different types of seizures may occur: 

1) Generalized or tonic-clortic seizures, where the entire brain curtex is involved 
and post seizure disorientation may last for a few minutes to few hours, 

2) Petit nzal or absence seizures which itivolve no post seizure fatigue o r  
disorientation, and 

3) Partial seizure.s, where there is an epileptogenic focus in the brain tissue, but 
electrical activity may spread across the entire brain. 

The type of seizure determines the drug therapy and nutrient requirement. 
Anticonvulsant drug reactions are of relevance in nutritional management. 

The general synlptoms of epilepsy include weakness, fkinting, uncoordinated muscle 
movement. Based on the drug, common side effects i~lcluclc nausea, vomiting, anorexia 
or increased appetite, diarrhoea or constipalion, dccreased taste sensation, increased 
vitamin D and K catabolism, low levels of serum calcium, vilami~~s B, and B,, and 
folale. Long-term usage may lead to rickets in children and cause liver damage. 

The management of epileptic patients is described next. 

17.8.2 Management: Drug, Feeding and Nutritional Care 

The primary treatment of epilepsy is anticonvulsant drugs. The focus of nutritional 
management is a diet, which is appropriate for growth during childhood and maintenance 
in adults. Nutrient drug interactions also must be considered and remedial steps must 
be taken. Whereas anticonvulsant drugs may cause side effects of nutritional 
significance, folic acid supplements can interfere with the action of one of the drugs- 
Phenytoin. Food intake can delay the absorptio~~ of phenobarbital. Low serum albumin 
due to a state of malnutrition can result in a higher drug concentration in the blood and 
thus toxicity. 

In mild/moderate epilepsy, 'ketogenic diets' are sometimes recommended. A 
ketogenic diet is a higlz fat diet, with a ratio of 4:1 or 3:1 of fat b carbohydrate 
nnd protein calories. Usually about 75% of the recommended energy intake for 
weight and height is given. Protein given is about lg/ kg for growth. This leaves a 
minimal amount of carbohydrate to make up the calories. This diet may be used for 
upto three years and has been reported effective in young children. A ketogenic diet 
is designed to produce ketone bodies as a result of incomplete oxidation of fat although 
the exact mechanism is not known, The ketone body produced by incomplete oxidation 

5 :  
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of fat (acetone, acetoacetic acid and p hydroxybutric acid) are thought to have an 
anticonvulsant action and hence are beneficial. 

The ketogenic diet is initiated after an initial period of Pasting for 24-72 hours, till 
ketosis is established. There are two types of ketogenic diets: 

a) traditional diet, using long chain triglycerides, and 

b) the medium chain triglyceride diet (containing coconut and palm kernel oil) which 
results in ketosis easily. 

Next, let us look at the dietary recommendations. I 
Dietary Recomrnendarions I 
A 3:l ketogenic diet is recommended. The time taken for reversing the usual ratio of 
1:3 to 3: 1 is about 4 days. How will we know if our ketogenic diet is working? Very 
easy, just test the urine for ketone bodies.There are a few foods to be avoided in a 
ketogenic diet. These are listed in Table 17.4 along with those foods which may be 1 
given as desired. I 

The following foods contain substantial The following foods contain negligible 
amounts of carbohydrates and should be amounts of protein, Pat and 

carbohydrate and may be used more 
frequently. - all breads and cereals 
- broth or consommi 

- cakes or cookies, pastriEs 
- coffee (normal and decaffienatcd) 

- carbonated beverages, sherget and and tea 

- unsweetened cocoa powder and 
- puddings and pies gelatin 

- candy and chewing gum - mustard dry, salt and pepper, parsley 

- jams, jellies, marmalade and honey and other herbs, and 

- syrups, sugar and condensed milk - vi"egar* 

For preparing meals you could choose one of the following fbod/food items: 1 
- Meat/cheese, chicken (30 g), egg (I), fish (50 g), cottage cheese (50 g), processed 

cheese (30 g), pulse (30 g) 

- Cereal: bread (25 g), wheat (20 g), crackers (20 g), rice (50 g cooked). Noodles 
(50 g cooked) 

i 

- Vegetables (100 g): beans, broccoli, cabbage, cauliflower, cucumber, eggplant 
mushrooms, mustard greens, radish, spinach, tomatoes, turnip. 

- Fats: Butter (5 g), cooking fat (5 g), nuts-almonds, walnuts (5 g), whipped cream , 
(60 g) 

- Fruits: Apple (40 g), apricots (60 g), banana (30 g), gooseberries (50 g), cherries 
(40 g), grapes (40 g), orange (100 g), mango (35 g), melon (100 g), papaya 
(60 g), peach (60 g), pineapple (40 g), plums (40 g) 

- Milk: Butter milk (120 g), skimmed milk (120 g). I 
With these dietary recommendations we end our study of epilepsy. Finally, let us 

i 
review the neuro trauma and the spinal trauma and the nutritional management of ! I 
patients suffering from these traumas. i 

1 



Neuro or head trauma includes brain injury, slcull fractures, extraparenchy~nl or intenlal 
brain haemorrhagc, Brain illjury can hc clividcd illto tlircc types. Thesc include: 

- Concussion means brief loss of concivusness (< 6 hours), 

- Contrusion is similar to a bruise on the skin, 2nd 

- Co~nmi~lution means splintering of bone in many fi-~~clures. 

Like other cases of major illjury and trauma, as you now kliow Cram Unit 5, brain 
injury or trauma also results in a systemic hypermetabolic, l~ypercalabolic response. 
This affects the entire body as body rcserves get mobilized. If this resultant 
hypermetabolic state remains uncl~ccked, a sccl~ie~lcc ot' organ Si~ilure c;u1 rcsult. 

Neuro trauma rcsults in production oC cytokines, thesc effect the metabolism.. Some 
of the effects of this are fever, neutrophili:~ (typc of while hlood cells which provide 
important defeiice mechanism are increascd in nun~l~cr), tn~tscle hrcukdown, altered 
amino acid nlet:ibolisrn, incrcascd osgnn demise. How to pscvent these co~lditions? 
Let us read and find it out in our following sub-section on nutritional n~anagement. 

Feeding nnd Nutritional Maizagerrtaa~f 

The main objective of'nuhitiollnl n~ai~ngrmcnt is to conntesact the hypermctsholism 
associated with inihn~nlation. The: Imal cnesgy cxpendilurc: (BEE) in neuro trauma 
patients can be 170-160% of the n~l~l l i l l ,  nlol~g with a ncgativc ~~itrogcn bnlnncc and 
weight loss. 

The nutritional lreatn~etil h;ts mostly two phases. Lcl us get lo know what these Lire. 

a) Initi~zl Pllase - In this, the life threateniug conditions nccd to bc controlled first. 
Sooli the nutritional support must start because Iiypern~etaholisn~ contributes lo 
excess energy expendilure and hyperci~tal~olis~~~ to increased protcin demand. 
This increascd energy (1.75 x 2 x BEE) and protcin delnand (1.5-2.5 g/ kg 
IBW) must be inet initially via nutriticlnal support methods or cnten~ll parcntcral 

, nutrition. If nutritional sepli~cemcnt is not provided, IO(%I dccreasc in lean body 
mass can occur within :I week, with up lo 30% loss in two to three weeks. This 
is associated wit11 increased mort;~lity. 

b) Relzahilitation PItase -0ncc the patient stabilizes and st~uls rccovcring, bcsidcs 
nutritional replacement, thcre is a need to nssess functional disaljilitics related to 
eating. Dysphagia, difciculty in cllcwing, physical llandicaps in eating can arise 
as iun outcome of the injury. Accordingly, I'ood consistency and texturc may 
need to be adjusted to ensure adequatc intake. 

In the end, let us review the spinal trauma and its management. 

17.10 SPINAL TRAU 

Naserieiun;tP Menagement of 
Ncrrrologicnl Disorders 

Spinal trauma or spinal cord injury, commonly clue to accidents, f;ills, sports injury can 
result in serious disabling consequences. The spinal cord damage disrupts the 
transmission of nerve impulses from t l ~ c  brain to the peripheral tlerves and muscles, 
resulting in a loss of musclc f~mction, depending on the sitc of injury. Immobilization 
commo~lly occurs due to cluadriplegi;~ (pilralysis from neck down) or paraplegia 
(paralysis of the lower part o l  the body). Metabolic colisequollccs of thc trauma 
include negative nitrogen bi~lancc, low serum i~lbun~in, loss of calcium, loss of bone 
and skin collagen and weight loss. Mahlutrition is i~ fieclucnt outcome. The spinal 
cord responds to insult in a similar nlilnner as the brain. Bleeding and confusion may 
appear first and then fibrosis. In general, frequency of cornp1ic;ttions which aflect 

1 the n~ltrition may vary and thesc are constipatio~l, prewum, oli!cm, obesity iilld pilill. I 
I 
1 So then lct us get to knok how to manage this condition. 
i 
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Feeding and Nutritional Management 

The main objectives of nutritional management are to meet the nutritional needs of 
the initial acute phase and then the rehabilitation phase. During the latter phase, special 
feeding requirements have to be considered along with the requirements of associated 
complications. What are these phases? Let us read and find out. 

e Acute Phase-Nutritional support should start within 3-5 days or as early as 
possible to prevent the onset of malnutrition and secondary illness. Frequent 
assessment of the metabolic rate is desirable, as it tends to vary. This can avoid 
the complication of overfeeding. Reported recommendations for adults are about 
23 Kcallkg for quadriplegics and 28 Kcallkg for paraplegics, keeping in mind 
that increase in metabolic rate is less compared to other trauma conditions. 

e Relzabilitah'on Phase - Once the patients condition stabilizes, individualized diets 
need to be recommended, based on the energy and nutrient requirements and 
feeding capacity. 

It is usually desirable to adjust energy to maintain the weight 10-15 Ibs below the IBW 
to prevent excess weight gain, which can add to the medical problems and physical 
handicap. Protein intake should be based on requirements and must be adequate to 
maintain muscle mass and tissue integrity. A negative nitrogen balance should be 
guarded against. 

Minerals and vitamins must be adequate based on requirements. Supplements may be 
needed if the dietary intake is poor. 

Common complications with spinal trauma patients include pressure sores or decubitus 
ulcers, hypercalciuria and renal stones, constipation due to neurogenic bowel and 
depression. Nutrition has a relevant role in all conditions. Pressure sores develop due 
to immobilization, loss of pressure sensation, poor circulation and skin breakdown. 
Anaemia occurs resulting in less oxygen supply to the sore area, low sei-um albumin, 
excess weight loss also contribute to the complications. The nutritional management 
lies in making up the protein deficit. About 1.52 g proteinJkg is recommended with 
supplements of vitamin C and zinc. Hypercalciuria and thus a tendency for renal 
stones, arises due to proloilged immobility. Abalanced intake of calcium and phosphorus 
is beneficial. While protein requirements may be increased, excess should be avoided, 
as it can cause calcium withdrawal from bones. 

Constipation arising due to neurogenic bowel requires a regular bowel schedule with 
high fibre and fluid intake. 

Depression often follows recovery as the person comes to term wit11 disability. An 
adequate balanced diet resulting in slight increased muscle mass, with concerned 
nutritional care can help improve quality of life. 

/ Check Your Progress Exercise 3 I 
1. List five foods which have substantial amount of carbohydrates and need 

to be avoided in epilepsy? 

2. Why are ketogenic diets beneficial in epilepsy? 



3. Why are energy requirements mostly greater in neuro trauma as compared 
to spinal trauma? 

................................................................................................................. 

................................................................................................................. 

................................................................................................................. 

LET US SUM UP 

In this unit, we learnt about nervous system and the related disorders, which are 
termed as 'neurological disorders'. Neurological disorders may be of n~~tritional or 
non-nutritional etiology, but both require nutritional intervention. Comrnon non- 
nlltritional neurological disorders, some being progressive in nature, in which feeding 

l 
and nutrition are important, are Alzheimer's disease, Parkinson's disease, epilepsy, 
neuro and spinal trauma. 

Here, we realized that dysphagia is a problem common to many of the disorders. 
Personalized nutrition care plays an imporliu~t role, its objectives being to maintain 
adequate nutrition, prevent further disability and restore potential function. Social, 
psychological and emotion support improves patient outcome, best achieved by the 
combined efforts of a rehabilitation team including the family, occupational and 
speech therapists and nutritionist. 

Finally, we learnt that individual nutritional needs have to be assessed and adequate 
energy, protein, energy sources and minerals and vitamins provided to promote 
functional, tissue and organ integrity. Eating skills and eating desire also requires 
assessment and persons lnny require help to develop new ways of eating using 
special foods or eating equipment and utei~sils. Nutritiorlal support may be needcd 
in some neurological diseases. Drug nutrienl interactions may also require attention. 
Social, psychological and emotion support improve patient outcome, which can be 
best achieved by thc combined elforts of a rehal>ilitntion team including the family, 
physicians, nurse, dietitians, occupationill anti speech therapist, caregivers, family. 

GLOSSARY 

I : a starch-like glycoprotein. 

Alzheimer's disease : a neurological disorder arising due to degeneration 
of nerve cells in the brain and shrinkage of brain 
matter, wit11 formatioil of slmyloid plaques in the 
cerebral vessels. It is the most common cause of 
progressive clcmentia. 

Apraxia : neurological impairment charactcrizcd by inability 
to perform activities inspite of ability to understand 
and carry out the activity. 

Bradykinesia : an abnorn~al slowness of movements; may be clue 
to neurological damage. 

Decubitus ulcers : a bedsore which is caused by prcssure over bony 
areas. The most common sites for it to occur are 
the hips, elbows and heels. 

/ Dementia 

I 
I 1 Dysphagiu 
I 

: progressive mental deterioration due to organic brain 
diseasc, 

: an inability to swallow or difficulty in swallowing. 

Nutritional Management of ' 

Ne.urologicn1 Disorders 

i 
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Down syndrome : a combination of birth defects caused by the presellce 
of an extra copy of the 21st chromosome. 

Enteral nutrition : a way to provide food through a tube placed in the nose, 
the stomach or the small intestine. A tube in the nose is 
called a nasogastric or nasoenteral tube while through 
the skin into the stomach is called a gastrostonly or 
percutaneous ei~doscope. 

Epilepsy : a neuromuscular disorder in which thcre is recurrence 
of transient seizures due to unregulated and chaotic or 
abnormal electrical excitation of the brain nerve cells. 

Hemanopsia : defective vision or blindness in half the visual field. 

Hemiparesis : paralysis affecting one side of the body. 

Ketogenic diet : a high fat diet with restricted carbohydrate that produces 
ketosis and production of ketone bodies in the human 
system. 

Medium Chain : are medium chain fatty acid esters of glycerol. These 
Trig1 ycride are fatty acids containing G to 12 carbon atoms. They 

are constituents of coconut and palm kernel oils. 

: paralysis of half of the body, usually referring to the 
lower half or lower extremities. 

Parenteral nutrition : also known as hyperalimentation, is an administration 
of a nutritionally adequate solution through a catheter 
into the vena cava; used in cases of long-tern~ coma or 
severe burns or severe gastroiiltestinal syndromes. 

Parkinson's disease : a chronic progressive nerve disease characterized by 
muscle tremors, weakness, rigid movements, halting 
gait, drooping posture and expressionless facial 
appearance. 

Quadriplegia : neck down paralysis of all four extremities. 

Wernicke Korsakoff : a brain disorder involving loss of specific brain functions, 
Syndrome due to thiamine deficiency. 

Tremor : is the rhythmic, oscillating shaking movement of the 
whole body or just a certain part of it, caused by problems 
of the neurons responsible from muscle action. 

' 17.13 ANSWERS TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 

1. a) Nutritional origin neurological disorders: Neurological manifestations of 1 
nutritional disorders: beri beri, pellagra, pernicious anaemia, Wernicke- 
Korsakoff syndrome and stroke. ' I  

b) Non-nutritional neurological disorders; Dysphagia, Alzheimer's disease, 
Parkinson's disease, Epilepsy, Spinal and Neuro Trauma. I 

I 

2. Five consequences which can effect feeding include: i) Weakness of tongue, I 
facial and masticator muscles, ii) Hemisperesis and paralysis, iii) Apraxia, , 
iv) Hemianopsia, and v) Metabolic stress and trauma. 



3. Important goals of nutritional care of persons with neurological disorde

r

s are: Nutritional Management of 
Neurulogical Disorders 

i) Prevent further disability, and 

ii) Restore or achieve optimal potetitial of the patient and improve quality of 
life. 

ii) - a) 

iv) - b) 

Check Your Progress Exercise 2 

1. The thicker fluid is prcferred in dysphagic patients due to the inability to swallow 
or difficulty in swallowing. Thicker fluids are easier to swallow and lower the 
risk for aspiration. 

2. Three foods that form a cohesive bolus are egg dishes, soft cheese, vegetables 
or ground meats in gravy. Three foods that fdll apart are dry crumbly bread, 
plain chopped raw vegetables and fruit, plain dry rice. 

3. The main objectives are to: 

e provide adequate nutrition, 

a prevent malnutrition, and 

1 
e device rnetliods to tackle feeding problems. 

4. Nutrient drug interaction is important 21s tlie large amino acid generated from 
metabolic breakdown of proteins in this conditiol~ can inhibit tlie absorption of 
inaiii therapeutic drug levodopa and hence it is best to give this drug one hour 
after meal, Further levodopa produces gastric symptoms and liausea and thus 
intederes with satisfiictory food intake. 

1 Check Your Progress Exercise 3 

1. Foods which have substantial amount of carbohydrates include all breads and 
cereals, cakes, cookies and pastries, puddiilgs and pies, candy and chewing gum, 
jam, jellies, siigar and condensed milk. 

2. Ketogenic diets produce ketone bodies which are believed lo behave as inhibitory 
neurolraiisn~itlers, producing an anticonvuIsani effect. 

. 3. Energy requirements tend to be greater in nouro trauma as compared lo spinal 
trauma as the increase in metabolic rate is higher in ileuro trauma as compared 
to spinal injury trauma. In the latter, the extent of increase of metabolic rate is 
less due to lower metabolic activity of the damaged denervaled muscles. 
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Every stage has its unique requirements due to different changing needs. Adequate 
and optimum nutrition support is very important during the early critical periods of life 
to achieve normal growth and development. Besides, certain groups of children with 
different types of medical conditions may have feeding difficulties. In this last unit, we 
will focus on paediatric geriatic problems and their nutritional management. Many of 
these problems you may have already studied earlier in this course. Here in the first 

\ part of this unit we shall review them, particularly in the context of paediatric nutrition. 

' Due to the changes in physiological function with aging, effect on absorption, retention 
and utilization of nutrients commonly occurs. With age the requirements for macro- 
and micronutrients also changes. Further, malnutrition and other problems amongst 
elderly persons have been observed -be it hospitalized patients, nursing home residents 
or outpatients. With the help of nutritional assessment the elderly at risk can be given 
preventive and treatment care as required. The second part of this unit deals with 
nutritional assessment tools and nutrition support for the elderly. 

Objectives 

After studying this unit you will be able to: 

o discuss a few common paediatric problems and their nutritional management, 

o enumerate the nutritional assessment tools for the elderly, and ! 

0 elaborate on the nutrition support for the elderly. 

18.2 PAEDIATRTC' PROBLEMS AND 
N ONAL MANAGEMENT 

The process of accepting and digesting food in adequate amounts to meet 1 

nutrition needs is termed as feeding. Certain groups of children with different types * 



of medical conditions may have feeding difficulties for example infantslchildren Pnediotric and Geriatric 
Nutrition - Special 

with cardiopulmonary, genetic or metabolic disorder may have poor intake and may Considerations 
lead to slower weight gain. Other conditions like various neurological conditions such 
as cerebral palsy, structural abnormality or brain injury may affect the motor or 
swallowing reflex. ~ 
The first step in treatment is to assess the child's feeding disorder. This requires a 
multidisciplinary team who need to diagnose assess and develop appropriate treatment 
plan. In the following sub-section, we shall learn about a few common paediatric 
problems and their nutritional management. These problems include congenital beart 
disease, low birth weightlpreterm, lactose intolerance and celiac disease. We begin 
with congenital heart disease. 

18.2.1 Congenital Heart Disease (CHD) 

Congenital heart disease is an abnormality at birth in cardiac circulatory structure or 
function. Optimal management of CHD aims not merely at survival, but at optimizing 
growth and development. 

The relationship between CHD, malrzutrition nndgrowlh is well documented. Different 
types of cardiac defects are associated with different patterns of growth retardation. 

' 

Here we are no1 going into the details related to these cardiac defects. What we must, 
however, know, is thal, patients with abyanotic heart disease show greater growth 
deficit in weight. Cyanotic heart disease patients have greater growth deficit in stature - 
demonstrated by both decreased height and weight. Those infants born with CHD 
also show a greater incidence (6-14%) of intra uterine growth retardation (IUGR), 
viral illness and chromosomal abnormality. 

The various factors related to causing malnutrition among CHD patients are hypoxia 
(reduction in oxygen supply) and haemodyilamic factors, nutritiona1 intake, metabolic 
requirements and impaired nutrient absorption. 

Nutritiorzal and nzetabolic factors that contribute to the malnutrition of CHD infant 
are elevated BMR, unable to coordinate to suck, swallow and laborious breathing/ 
sucking, delayed gastric emptying and impaired gastrointestinal motility, decreased 
gastric capacity - leading to early satiety, thus compromised energy and protein intake. 
Hence, the intake is below the requirement and is different from normal. 

How can we assess the ilutritiollal status of a CHD infant? Various assessment methods 
can be used, particularly anthropomelrical -weight, length (height), head circumference 
and skin fold, 

Weight gain in neonatal age is aimed for 120 glweek (only after heart failure has been 
resolved). This can be possible wit11 specialized nutritional requirements which are 
enumerated next. 

Specialized Nutritional Requirements 

The nutritional requirement for catch up growth for infants with CHD is listed in 
Table 18.1. By catch up growth we mean to catch up or make up for the earlier 
defecit in growth caused by CHD. As you may have noticed in Table 18.1, calorie 
and protein requirements (given as per kg body weight) are increased due to  catch up 
growth and hyper metabolism. Sddium intake is to be closely monitored due to existing 
congestive heart failure (CHF). Other imporlant nutrients are polassiurn, vitamins, 
and iron. Fluid requirements are individualized based on degree of cardiac compromise, 
diuretic therapy, fluid intolerance, congestive heart hi lure (CHF), pulmonary 
hypertension, 



Clinical Tlierspcutic Table 18.1: Nutritional requirernemts for catch up growth for infants with CHD 
Nutrition 

I 

Tile following calculation/formula may also be useful to calculate the calorie and 
protein content: 

RDA Kcallkg for weight x ideal weight 
Catch-up growth (Kcalkg) = 

Actual weight (kg) 

8% of catch-up growth calories 
Protein (gkg) = Catch-up growth (I<cal/lcg) x 0.08 

Solrrce: Food and Nutriticln Bo;ir(l, Recommended Dietary Allow:u~~cc, 10"' cd . National Academy of 
Science, 19S9:284. 

Iiaving worked out thc culorie, protein and olher nutrient requirements, you would 
realizc that mecting thcse rcquisernents would not be easy. Spccialized nutritional 
fortn~~lations may bc recluired, about which we shall read next. 

Specialized Nutritional Fo~.rnulntions 

Achieving calorie and pl.otein requirements with restricted fluid intake, you would 
realize, is a formidable challeuge. High calorie intake (0.8-1 KcaVnll), wc learnt above, 
is recommended as it hclps in weight gain. Increasing forniula ciilorie density can be 
acl~ieved by eithcr formula colicentratiorl or formula supplemcntatioi1. Let us see 
how. 

Formula co~lcsltrution can be donc by decreasing the amount or water addcd in the 
mixing of the formula. Standard formula has calorie densily (1.67 Kcal/ml. The 
advancement in density should be gradual with careful monitoring, ensuring 
gastrointestinal and metabolic tolerance. As for proteins, diet should contain between 
8-10 % (energy pescent or percentage of energy). Attention needs be paid to thc 
sodiuin content of thc feed on increasing the formula by concentration method. In 
infants with severe CHD nild failure to thrive, ionnula density should not exceed 0.8 
Kcal/ml. Severely malnourished CHD inFdnts may develop lactase deficiency and 
thus use of soya based infant formulas is suggested. 

Increased calorie dcnsity of a formula may be achieved through .supplementation 
with carbohydrate or fat module. Addition of glucosc and lipid mitinttiins a lower 
renal solute load and osmolality. On adding more than one module conxponent, 
maintenance of calorie distribution is gradual and stepwise. Care is to be taken that 
with supplementation the percentage of calories from proteins does not fall to less 
than 6-7 (energy percent or percentage of eiiergy). Breast milk Eeedinglexpressed 
breast milk is the best food for the infant. Breast inilk contains 0.66 Kcallml; although 
provides nutritional and immunologic advantages it is not able to meet adequate calorie 
and protein intake. Thus breast-feeding may be alternated with high calorie density 
formula to ensure total intake of 120-140 Kcalkg /day. 

Next, let us get to know about post surgical nutritional support for a CI-ID patient. 

Post-surgical Nutrition Support 

Nutrition support should be started as soon as possible. If oral not possible, enteral 
nutrition support should be provided. Nutritional support call be enhanced with 



continuouslinterrnittent nasogastric feeding either by 24 hours112 l~rs continuous feeding, 
12 hours nocturnal continuous feeding, or by Bolus feeds. In case enteral support 
cannot be provided for more than one week, initiate TPN. 

Solid food feedindweaning to be initiated at the same time as normal term infant. 

To sum up, CHD contribute significantly to malnutrition, morbidity and mortality. It is 
important to recognize patients who are undernourished or at risk, so that they can 
receive appropriate treatment. The surgery outcome is also observed to be better 
with improved nutritional status.Thus it is important for proper diet counseling to provide 
ideal nutrition therapy to improve nutritional status of CHD patients. 

Next, let us learn about the nutritional support for the pretermllow birth weight infant. 

18.2.2 Pretem/Low Birth Weight 

The foetal and neonatal health is mainly dependent on the birth weight and it has been 
well recognized that periilatal (from birth upto one year) morbidity and mortality is 
closely related to low birth weight. 

You may have come across the terms - premature, small for gestational age, 
intrauterine growth retardation etc. What do tliese terms mean? Let us get to know 
the definition of these terms. 

'Low Birth Weight' is weight of infant lcss than 2500g at birth. 

'Prenznturity' is defined when delivery is at less than 37 completed weeks. 

Small for Gestational Age (SGA) is defined as infants affected by intrauterine growth 
restriction (IUGR). 

I~ztmltcrilze Growtlz Returdation (IUGR) is a condition where the growth of the 
foetus is abnormal, as n result of reduced blood flow through the placenta (which is  
the source of the baby's nutrition). 

The main possiblc causes and risk factors for LBW/premature births/SGA are said to 
be poor nutrition, cigarette smoking, alcollol and drug intake, young age of mother, 
poor stature, and some colnplication during pregnancy. Some other factors like faetal 
infections, congcnital malfunclions, chromosomal abnormalities etc. we also seen to 
be present along with LBW or premature deliveries. 

What are tlze Ilealtlz consequences of' these conditions? 

There is an increased neonatal mortality and growth deficit: and i~eurological 
development due to LBW or preterm delivery or due to IUGR. It is also postulated 
that developing coronay vascular disease (CVD), high blood pressure, diabetes, 
hyperlipidemia and obstruclive lung disease is associated with low birth weight. 

Prevention of IUGR, or preterlil birth llas been seen j11 case of Inathers who stopped 
smoking and are on a balanced protein energy diet and with control of urinary tract 
and vagina infection. 

We shall elaborate on the nutritional managenlent of preterm infants next.. 

Nutrition Management and Feeding the Prematzire Infant 

There are numerous nutritional risk factors in premature infants. These include: 

e Elevated metabolic rate, thus increasing the protein, fat, energy requirements. 

Excessive urinary and evaporativc losses. 

@ Immature gastrointestinal tract (poor gastric emptying and improper peristalsis). . 

e Respiratory distress and hypoxia, 

peediatric and Geriatr ic 
Nlltrition - Specin] 

Corrsiderutiu~~s 



Clinical Therapeutic 
Nutrition 

There are number of feeding problems faced by the premature infant due to: 

a Poor sucking reflex, 

e Difficulty in swallowing and breathing, 

e Small gastric capacity, 

e Reduced intestinal molility, and 

0 Getting tired easily after being fed or handled. 

As for the nutritional requirements, there is an increased nutrient need due to catch- 
up growth with approximately 110-130 Kcallkg body weightlday. The nutrient 
requirements are elaborated further herewith. 

Nutrient requiremetst. 

Energy: For preterm infants 1.20 Kcallkglday, 
For normal infants 108 Kcal/kg/day. 

Proteirzs: Care to be taken to give adequate protein (for proper growth), if excess 
proteins /insufficient intake, metabolic acidosis Pazotemia may occur. 

For preterm an intake of 3.5-4.0 gm/kg/day and for normal infant 2.2 gm/ 
kglday. 

Vitamin attd mineral: Care to be taken for calcium and pliospl~orus intake in 
preterm infant. Due to inefficient sodium conservation mechanism in preterm infants, 
the sodium requirement is increased to 3.0-3.5 meq/kg/day. From 2 weeks to 2 months, 
both preterm and term infants require iron supplenlentation (2-3 mg/kg/day of 
supplemental iron. 

Fluid needs - In case of premature infants: 

- weighting less than 1000 g fluid needs is 150 ml/kg/day. 

- weighing more than 1000 g fluid needs is 100-150 mltkglday. 

- for term infant's fluid needs is100 ml/kglday. 

So then considering the feeding problems and the enhanced nutrient requirement what 
are the feeding options for premature or 1BW infants. Read and find out. 

Feeding Options for P~.ematurelLBW Babies 

Different workers have tried different method and since all methods are successful, it 
is dependent on the individual infant's needs and problems without imposing stress on 
the infant's metabolic and excretory system. 

Some studies have shown that tube feeding be done for infants born less than 34 
weeks of gestation as these inf'ants have sucking, fatigue and swallowing reflex 
problems. In another study, infants having very low birth weight (less than 1500 g) 
were iiutially fed by tube feeding (half strength formula) for 3-4 days until stable and 
then gradually increased the strength of the formula depending on the tolerance. In 
case of absence of complication like reflux, abdominal distensioti, diarrhoea etc, oral 
intake can be started. 

Some researches have observed that SEA infants who weighed between 1800-2500 
mg, given on-demand bottle-feeding responded well. Thus, emphasis is more on bottle- 
feeding and breast-feeding to avoid the various complications of tube feeding. It has 
been observed that with full term, as well as, premature normal infants, on-demand 
feeding schedule is better than scheduled feedings. The reason is its ability to: 

l 
a controls calorie intake. 

a avoid over or under feeding. , 

e consume adequate fluid and nutrient intake in less time. 



e less health care costs. 

improves fat absorption. 

e reduces risk of NEC (Necrotizing enterocolitis). 

e enhances mother-baby bonding. 

For preterm infants, it has k e n  observed that except for a few nutrients (e.g. vitamin 
C, D, sodium, folic acid), the breast milk of mother (of the preterm infants) has been 
found to be higher in nutrients and is unique for low birth weight babies. The weaning 
age for the preterm infants should be delayed and be based on the corrected 
chronological age. However, in cases of nervous system disorders, hyperbilirubinemia, 
heart problems etc, a modified demand feeding is better. 

However, if infants cannot be breast fed or bottle-fed, under such circumstances 
enteral or parenteral nutrition may be provided. Table 18.2 gives the calorie and protein 
intake of preterm infants on enteral and parenteral support. 

Table 18.2: Estimated calorie and protein intake of preterm infants 

[ Energy (TPN) 101 108 109 I 

- 

Nutrients 

Proteins (TPN) 

Proteins (EN) 

TPN: Total parenteral nutrition EN : Enteral Nutrition 

- 

Body Weight (g) 

I Energy (I%) 

Source: Clinical Perillatology 29(2): 225-244; 2002; Ziegler EE, Thureen PJ and Carlson SJ- Aggressive 
nutrition of very LBW infant. 

119 I 127 128 1 

For enteral feeding following need to be considered: 

1500-1800 

3.2 

3.6 

900-1200 

3.5 

4.0 

- In preterm calorie density to be 0.8 Kcallml, 

1200-1500 

3.4 

3.9 

- LBW formulas used: protein - a ratio of 60:40 whey to casein; fat - having 
MCT (medium chain triglyceride) for better absorption, LCT (long chain 
triglyceride) for essential fatty acids. 

- In full term infants - formulas providing adequate proteins, carbohydrate, fats 
and other nutrients. 

Parenteral Nutrition Support 

Parenteral nutrition support is the provision of dextrose, amino acids, electrolytes, 
vitamins, minerals and trace elements with or without fat. The initial considerations 
are: 

e Calorie and protein goals -based on nutritional assessment and keeping in mind 
the maintenance and growth needs. 

Paediatric and Geriatric 
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Considerations 

e The duration of TPN and thus choosing the different access routes (central/ 
peripheral). 

e Total fluid allowance. 

Parenteral nutrition is more used for preterm infants who are less than 1500 g and 
* 

less than 30 weeks of gestation age, as their GI tract is immature. As both risks and 
benefits are found to be associated with TPN, thus, various nutrition routes are used 
as per required individually. 
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Cornpo~e~zfs of TPN 

Glucose: Initiated at the rate of 6 mg/kglinin and increased upto 12-1.4 mglkglmin, bul 
care to be taken to prevent hyperglycernia. 

Proteins: 3.5-2.0 glkglday and increased to 3.5-4.0 g/kg/day, cystiene is considered 
to be an essential nutrient for preteim iniimt. 

Liyids: The recommendations vary from 0.5-1.0 @&day to 3.00 g/kg/day. 

Electrolytes: Sodium 3.0-4.0 mmol/kg./day and potassium 2.0-3.0 mmol/kg/day. 

Wfamins:The suggested parenteral ilitalte of vitanlin is: 

Vitamin E: 2.8 pg/kgfday 

Vitamin K 100 pg/kg/day 

Vitamin D: 4 ~ g / k g / d n ~  

Ascorbic Acid: 25 ydkglday 

Thiamine: 350 Clglkgfday 

Riboflavin: 150 pG/kg/day 

Pyridoxine: 180 P g l k d d a ~  

Pantothenate: 2.0 pg/kdday 

Folate: 56 ~ @ e / d a ~  

Vitamin Bl2 0.3 pg/kg/day 

From our discussion above, it is evident that feeding the 1BW infant is challenging. 
Monitoring of the nutritional status of these infants is essential to observe the growth. 
The various parameters used are daily body weight record, weekly length and head 
circumference and periodic biochemical parameter assessmcnt. 

We may end our -discussion by summing up that specialized nutrition needs for 
preterm andlor low birth weight infants should be carefully monitored for prevention 
of morbidity and promoting optimal growth and development. 

Next, we move on to lactose intolerance, which you may recall studying in Unit 14 
earlier, is the inability to digest significant amounts of lactose, the major sugar found in 
milk. This i s  one of the common problem encountered during childhood. Let us learn 
the practical sigilificance of lactose intolerai~ce in children. 

18.2.3 Lactose Intolerance 
Lactose is the name of tlle sugar found in milk. Lactose intolerance, you must be 
aware by now, occurs when the body is mlable to breakdown 111e lactose that is in 
consumed foods. 111 children, lactose intolerance is presented with persistent diarrhoea 
lasting more than 14  days. Other symptoms may include stomach pain, cramping and 
gas. Shedding of lactasc producing villi in the intestine cause the lactose malabsorption. 
It is mostly a transitory phenomena and patients recover when the mucosa returns to 
normal. Duriilg the malabsorption period, a lactose free restricted diet is given to 
co~itrol the diarrhoea. 

Con.rmatory test for lactose intolerance is the test of stools for its pH and reducing 
substance. It is confirmed for lactose intolerance if the pH is below 5.5, and reducing 
substance are more tlian 1% in stool. 



While most iniarlts ctul tolerate milk-based and dairy products, many childrerl develop Boedintric nad Geristtric 

an intolerancii: as they mature. Usually the first line of defence is to avoid dairy products Nutrition - Special 
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altogether. The diet interventio~l is further elaborated next. 

Diet interventiolz 

Lactose is present in dairy producls such as milk, cheese, yoghurt, ice cream etc. 
Hidden sources of lactose niay include bread, candy, cookies, biscuits, sauces, gravies, 
soups etc. Hence, depending upon the amount of lactose an individual can handle, 
major or minor dielary restrictions may be imposed. 

Most lactose-intoleranl children can cligest yoghurt and buttermilk. On settling of the 
diarrhoea, they should begin with yoghwt which is better tolerated as during its 
fermentation it becomes richer in bacteria which produces galactoside - this 
hydrolyzes lactosc. Later milk (50 ml/kg/day ) may be tried if tolerated. 

Because dairy products are restricted or avoided, which are a major source of calcium, 
an important mineral for childrcn to tlcvelop sb~ong bones, it is esscritial that other 
foods rich in calcium be given to make up for thc loss. Tofu, broccoli, pulses (hengal 
gram whole, horse gram, rajmah), nuls and oilsecds, grecn leafy vegclahlcs (particularly 
anlarantl-r, fenugreek), fish and sea I'oods are cxccllent sourccs of this mineral besides 
dairy products. 

Further, use of lactose i'rcc formulas cull be advised, likc soy;\ fc'eecls, hnylnse rich 
foods arc advised and rice based ORS ndviscd. 

With this, we end our disc~~ssion oL' lactose intolerance. We will lalie up celiac disease 
next. 

18.2.4 Celiac Disease 
Celiac disease (also called gluten enlcropathy), as you may rccall studying in Unit 14, 
sub-section 14.2.8.1, is an inleslinal disorder that rcsults from an abnormal 
immunological reaction to gluten. u psotein fiound ill whcat, barley, rye, and, to a lesser 
extent, oats. It is charact(~~.izetl /y entcropllthy of s ~ i ~ a l l  intestines. It is said to bc 
due to genetic, as  well as, cnvironmci~tal factors. It is seen all over the world, as well 
as, in India. The clinicul m~rni$c,sttrtiorz or celiac diseasc in chilclrcn bclow 3-4 yrs of 
age is chronic diarrhoea, abdominal distension, extreme irritability and FdiJure to thrive. 
The diagnosis of celiac diseasc is eslablishecl with the help of threc biopsies. Lotig 
term implicativrz of untreated celiac disease could he growth stunti~~g, osteoporosis 
and dental enamel defccts. 

Treating the patient with celiac discnse en~phasizcs [he importance of maintaining 
dietary compliance. The nutritional managcme~lt of celiac disease is therefore 
highlighted next. 

Nutritional Management of Celiac Discrase I 
A gluten-free diet is the major therapy for celiac disease patients, particulary children, 
and may be  needed for lifelong adherence, 

Gluten-free diet, as w e  learnt earlier, is a die1 including food and drink, which does 
not conlain gluten. In otl~er words, a die1 in which food having gliadin or related 
prolamin fraction has lo be excluded e,g. wheat, rye and barley. Usage of oats is still 
under consideration. Various common natural gluten-free flows and cereals to be 
used in celiac diseascare rice, maize, chick pea flour (Channa atta), black gram flour 
(besan), corn flour, potato flour, bajra, singbara ka atta, kuttu ka atta, soyabean flour. 
Other food sources that are safe i ~ i  celiac disease include meats (poultry, fish, meat), 
milk, fruits and vegetables, butter, oil etc. Very Few commercial gluten - free products 
are available in our country. It is indeed very important to monitor the child on gluten- 
free diet. 

A well-balanced diet with emphasis 01.1 intake of the following nutrients is 
recommended. 
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' weight/day with gradual increase to 150 Kcallkg body weight / day to be given younger 
children can be given frequent feeding - upto 6-8 feeds in a day. 

Proteins: should be provided upto 15en% (percent of energy). The intake can be 
increased from 0.5 to lg/kg body weightlday. 

Fat: intake of fat can be from 25 to 50en% (i.e. 25-50 percentage of energy from fat 
of the total calories). 

Micronutrients : supplementalion of various micronutrients is advised for celiac 
disease. These include vitamin A, folic acid, copper, calcium potassium and zinc. 

Counseling and compliance: If symptoms do not improve, the child's diet should be 
reviewed and evaluated. A decrease in diarrhoea, increase in height and weight are 
some of the signs for improvement of the celiac disease condition. Proper diet counseling 
and follow up is very important to ensure complia~~ce to the gluten - free diet. 

With this we end our study of some common paediatric problems and their nutritional 
management. Next, we shall move on to geriatric nutrition. But first we would like 
you to answer the check your progress exercise 1 and assess your understandiilg of 
the topic covered so far. 

Check Your Progress Exercise 1 

1. List a few paediatric problems, which have special nutritional requirements. 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 
2. Why does the calorie and protein requirement increase in CHD? 

I ..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 
3. List the energy, protein and fluid requirements for a preterm infant. 

..................................................................................................................... 
............................................................ 
..........*...................................,...,.,............. .................................................. 

4. Which food/food component is not tolerated during celiac disease and why? 

...................................................................................................................... 
1 

..................................................................................................................... 

..................................................................................................................... 

Now get ready to learn about geriatric nutrition. 

Aging has been defined as "a series of time related proceises that ultimately bring 
life to a close." Persons of 60 years of age and older are defined as elderly by 
WHO. Successful aging is said to be multidimensional and has been defined as 
"encompassing the avoidalzce of disease and disability, maintenance of cognitive 
and physical @nction and sustained social and productive nctivity". 



By 2020, around 13% of global population (1 billion people) would be above 60 years 
of age. It is expected that 1/3rd of this total population will be in developing countries. 
The increment being approximately 3% per year in developing countries and 1% per 
year in developed countries. It is important that the elderly live a healthy and functional 
life than live with chronic disabilities. Since elderly are more susceptible to chronic 
and degenerative problems it would be interesting to know more about the physical 
and physiological changes linked with aging. You may recall reading the same in the 
Advance Nutrition Course in Unit 16 as well. 

18.3.1 Physical and Physiological Changes 

Every stage has its unique requiremeills due to different changing needs. With respect 
to nutrition and health, four different basic areas are of importance - physical, 
psychosocial, socioeconomic and nutritional changes. Let us review these changes. 

A. Cellular senescence - Aging brings about an irreversible state of growth arrest 
at the cellular level. Though the cells are viable and mctahlically active but their 
genetic function are different from the normal cells. Various clinical biomarkers have 
shown that oxidative stress at cell/mitochondria level increases with aging that is 
characterized by lower concentration of carotene, vitamill E and C levels. 

B. Pltysiological changes - The various physiological changes include: 

1) Integunzentary Tissues: The skin, hair and nails covering and protecting the 
body are the intengumentary tissues. Depigmentiltion of hair and wrinkling of 
skin (due to alteration in connective tissue composition) is observed with aging. 

Wound healing becomes slower with age. The dermis of skin where 7-hydroxy 
cholesterol is converted to cl~olecalciferol (Vitamin. D) also decreases with age, 
thus the older persons require longer exposure to sun to produce the given quantity 
of the vitamin. 

2) Body Compositiolz: Mter 30 years of age 1-2% decline in lean body mass 
annually is observed. The total body water, bone inass and lean body mass 
decreases. The body fat mass increases, weight gain is conlrnonly observed in 
men (central abdominal area) and in women (post menopause). 

With aging the cardiac, renal and pulmonary functions decrease. 

3) Pulmonary and Respiratory System: With aging the chest wall becomes stiffer 
and less compliant and the muscular force of the diaphragm is reduced causing 
less compliance and less recoil of lungs. Thus, there is decrease in the maximum 
amount of air movement in and out of the lungs. With the decreasing function, 
the hygiene of respiratory airways -ability to clear microbial pathogens in 
compromised. 

4) Cardiovascular and Circulatory System: Aging affects the cardiac muscle 
causing a diminished resting cardiac output. The capacity of myocardium for 
cellular repair is also reduced with aging. With aging, there is stiffening of the 
blood vessels, causing rise in systolic blood pressure. Tbe integrity of the blood 
vessels is also altered. 

5) Renal and Urogenital System: Various studies have shown a decrease in the 
creatinine and insulin clearance. Due to the changes in glomerular structure of 
the kidney and circulatory senescence (aging) filtration is affected and thus the 
renal clearance. However, this per se does not affect the net nitrogen excretion. 

With aging, the male urogenital system undergoes hypertrophy of prostate gland 
and this affects the urine flow from the blader. 
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Nutrition 6)  Oral cavity and alimental-y tract: Various fuilctional changes and decline in 

secretory function occur in the digestive tract with aging. These include: 

Oral cavity - The dentition are affected, (loosening of teeth, tooth decay and 
gum deterioration with age), saliva secretion decreases leading to dry mouth 
(xerostomia). 

Gastric - Reduced gastric secretion and gastric emptying is common in elderly. 
Some authors consider it to be due to aging whereas other invcstigators consider 
it to be due to helicobacter pylori. This affects the iron availability from the diet. 
Vitamin B,, deficiency also observed due to decreased gastric intrinsic factor. 

Due to the reduction in intestinall colon motility and poor muscle tone of abdomen 
along with decrease in dietary fiber intake and low physical activity associated 
with aging, constipation is a common problem observed. 

7)  Musculoskeletal System: Osteopenia (decrease in bone mineral content) is 
observed with aging. There is an average of 30% decline in the bone mineral 
density from 30-40 yrs of age to 90 years. Other factors affecting low bone 
mass are smoking, alcohol consumption, reduced physical activity, lower calcium 
intake and absorption and use of steroids. In women, immediately following 
menopause, the rate of bone loss is higher due to dccrease in estrogen production. 
Musculoskeletal atrophy and decrease in f~~nctional loss of nluscle strength is 
also observed due to decrease in anabolic hormones affecting the physical function 
and the metabolic rate. 

8) Gonads and Reproductive Systern: With aging, there is decrease in pituitary 
hormone secretion causing decrease in gonadal hormone production, which causes 
number of changes. In women with the decrease and cessation of oestrogen 
holmone, menopause occurs. 

9) Endocrine Systems and Metabolism: As mentioned earlier, the main endocrine 
gland-pituitary gland secretion decreases. Another important feature in elderly 
is decline in insulin production and thus declines in glucose tolerance. The diet- 
induced therniogenesis, basal and resting iaetabolism is reduced with aging. 

10) Hepatopoietic alzd Inzl~zune System: Though the circulaliilg red blood cells or 
the white cell count or platelet number does not normally change with age, but 
some other changes occur like vitamin B,, malabsorption affecting the red blood 
cell production. The white cells, with aging, due to disruptcd signaling causes 
changes like intrinsic function deficits- hypo responsiveiless to proliferation etc. 

11) Central and Peripheral Nervous System: Age related changes occur in various 
senses related to the cranial nerves-vision, hearing, taste and smell, These are 
discussed next. 

Visiorl - Presbyopia (loss of accon~modation function and loss of muscular 
function) and opacity of the lens (cataract) occur with aging. Some studies suggest 
that there could be delay in cataract formation if diets rich in antioxidant vitamins 
are consumed. 

Age related henring loss in another feature observed with aging. 

With aging taste and smell activity also decreases (hypogeusia and hyposemia 
respectively), thus affecting the appetite of the persons. Decrease in some 
micronutrient (Zn, Cu, some vitamins) are also said to be associated with decrease 
flavour perception. 

Cognitivefunctions like intellectual, reasoning mcmory functions tend to decrease 
with age either as a consequence of neurodegenerative change. Important role 
of vitamin B and antioxidants have been mentioned by some authors. 

* 



Periylzeral rzervous system The vibratory and pain perception declines/dulleci with 
age and this may have adverse implication in early organic disease detection. With 
respect to central nervous system, myelination of axons of nerve needs to be maintained 
and may be vulnerable to stress and free radicals. 

12) Drug nzetabolism (Polypharmacy) - As older persons are sometimes prescribed 
number of medications, care is to be taken, as there is reduction in renal and 
hepatic clearance. Medications that may have possible interaction with appetite 
and gastrointestinal function and electrolyte imbalance include anticonvulsants, 
antidepressants, non-steroidal anti-inflammatory agents, anti-arrhythmias, diuretics 
etc. 

C.  Psychosocial changes - is dependent on the integrity vs, dcspair of the individual 
and is also seen to affects the individual's health and nutrition. 

D. Socioeconomic status (SES) - The nutrition has also been found to be related to 
the SES 01 the individual, which may change with retirement, and olher 11ealth issues 
of the elderly. 

The various ckanges described above influe~lce the nutrient need and nutrilio~lal 
managenlent of elderly. We shall review the nutrient requirement and changes required 
for the elderly next. 

18.3.2 Nutritional Changes and Requirement 

Nutrition is affected in two way -due to the changes in physiological function with 
aging having effect on absorption, retention and utilization of nutrients and on the 
other hand the extent to which a particular nutrient or diet pattern affects the senesccnce 
/aging. To a certain extent, optimal nutrient intake, food and selection can help in a 
better life of an aged person in addition to hisher genetic constitution. By 1970, il was 
suggested that with age the requirements for macro-and rnicronut~.ients change. The 
RDA have been given for 51+ age group by National Research Couilcil(1989,US). 
These requirements include: 

Energy and Protein: Decreased physical activity and changes in body composition 
and decreased basal metabolic rate affects the macronutrient energy, protein 
requirements. It has been established that 0.8 gm protein /kg body weightlday in 
universally recommended providing about 15-20 en% (percent of energy). The protein 
intake may be increased or decreased depending on illness/ convalescence. 

The estimated energy requirements decrease by 0.5-1.0 % per year and are based 
on physical activity level, weight, height and age of the individual - 25-30 Kcal/kg/day 
(increased in hypermetabolic state). With aging loss of muscle mass and strength 
(sarcopenia) is observed. It has been seen that decrease in physical activity causes 
these body composition changes. These processes lead to a lower energy requirement. 
Due to the decrease in lean tissue, the BMR declines by about 5 %  per decade. Thus 
for maintenance of lean body mass, physical activity is most important. It is also 
important to emphasize the elderly to maintain adequate energy intake to prevent 
either underweight or overweight. Underweight may be observed in persons who 
have 'anorexia of aging' and depression. They may have gait instability, falls, fractures, 
delayed wound healing etc. 

Carbolzydrate: It is usually recommended that approximately 55en% (percent of 
energy) be provided fiom carbohydrate foods with emphasis on complex carbohydsates, 
Aging has been associated with decreased glucose tolerance and it can be corrected 
to an extent with increased dietary fiber and exercise. 

Fats: In elderly fat intake is recommended to be limited to 20en% (percent of energy) 
with emphasis on quality of fats used. Emphasis is on right proportion of PLTFA, 
MUFA and SFA for prevention of coronary artery disease. 
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Vitamin and Minerals: Decreased gastric secretion and intestinal motility affect the 
absorption and intake of nutrients especially calcium, iron, vitamin B,, and fiber in the 
diet. The dietary fiber intake is also reduced with age. 

- Calcium, Phosphorus and Vitamin D : As mentioned earlier, due to the change 
in skeletal system, vitamin D and calcium needs increase with age. Bone mineral 
loss as part of aging needs special emphasis on calcium and phosphoms intake. 
The upper intake level of phosphorus is lower than the requirement for younger 
adult. Keeping in view the greater prevalence of impaired renal function with 
aging FAOIWHO recommends a lower magnesium intake than the younger 
adult. 

- B-Complex Vitamins: Various B complex vitamins especially B,,, folic acid, B, 
and ribvoflavin are found to affect favourably the cognitive function and n-3 
fatty acids help in preserving the cerebral at the cellular level. 

- Ktamin A, Iron and Zinc: The recommendation for iron is said to decrease in 
elderly women. Intake of vitamin E and zinc is said lo help in the immune and 
defense system. 

Water and electrolyte: Intake for individuals are said to be coasistei~t throughout 
adulthood. For adults 30 ml/kg body weight /day is recommended. There may be 
increased risk of dehydration among elderly when on diuretics or laxatives as they 
have a lower thirst and have decrease urine coilcentrating ability. 

Thus, we may conclude that for elderly a healthy diet with emphasis on green vegetable, 
fruit, whole grain product, low fat milk products, fish and legumes along with life style 
modification in physical activity and smoking is important. Unnecessary and overdose 
of supplements should be avoided, but on the other hand adequate supplementation as 
required would help in improving the nutritional status of the elderly. 

However, how do we assess the nutritional status of the elderly? Read the following 
section(s) and find out. 

18.3.3 Nutritional Assessment 
N~ltritional risk factor is defined as "characteristic or occurrence that increases the 
likelihood that an individual has or will have problems with nutritional status". Various 
factors contributing lo this are age, poverty, disease, dietary intake, and physical 
condition. 

Nutritional assessment methods commonly used are enumerated herewith. 

1. Bodyweight measurements remain to be the most practical and cost effective 
parameter. Rapid weight loss such as 2% in one week or up to 10% in 6 months 
is considered significant and BMI calculation is useful for comparison since skin 
fold measurements are not effective due to skin turgor changes. 

2. Physical Examination: Based on the physical examination such as presence of 
oedema and vitamin deficiency symptoms, diagnosis can be made. 

3. Biochemistry : Hypoalbuminemia is not considered to be an index of under I 

nulrition, but it is of importance to identify the high risk subset of older persons 
requiring nutritional intervention. Levels less than 3 g/dl needs caution and 
intervention. 

I 
1 

4. Haenlatology : A lower total lymphocyte count (TLC) is also helpful in ' 

stratification of severity of undernutrition. If levels are less than 4500, it is 
associated with decrease immune function and malnutrition. 

Nutritional status assessed traditionally with the use of anthropometric, biochemical, 
clinical and dietary analysis has drawbacks. These include: 



e Data for elders is compared with normal values for younger persons. Paediatric and Geriatric , 

Nutrition - Special 
e Physical condition of elders makes some measurements difficult. Considerations 

e RDA's for those over 50 years of age not available. 
I 

i 
e Nutrient deficiency signs and symptoms are inappropriately attributed to normal 

aging. 

Nutritional screening programmes, therefore, have been designed to assess for presence 
of malnutrition and some of the causes. Next, we shall look at the nutritional assessment 
tools, which may be used for the assessment of at risk elderly individuals. 

Nutritional Assessment Tools 

Malnutrition/protein energy malnutrition amongst elderly persons has been observed 
in various studies -be it hospitalized patients, nursing home residents or outpatients. 
With the help of the assessment tools the elderly at risk tau be given preventive and 
treatment care as required. 

The assessment can be done by observation of following tools. 

1. Nzltrition Screening Iltitiative (NSI) : (NSI) tries to identify basic risk factors - 
inappropriate food intake, poverty, social isolation, disability, acute / chronic disease, 
chronic medication use, and the age of subject. It is a valuable epideiniological tool 
and increases awareness of undernutrition ainong patients and caregivers. 

Drawback - A large number of personnel required at different screening levels, there 
is lack of professional supervision and patient compliailces in the beginning. 

2. Mini Nutritional Assessment (MNA) Tool : It is a compreheilsive and simple 
tool, which is able to categorize the subjects into three different categories like well 
nourished, at risk and undernourished. In most of the cases this tool eliminates the 
need for more invasive test such as blood sampling. 

The MNA was developed and validated jointly by the Center for Internal Medicine 
and Clinical Gerontology of Toulouse (France), the Clinical Nutrition Programme at 
the University of New Mexico (United States), and the Nestle Research Center in 
Lausanne (Switzerland). The objective of this tool was to screen and assess the 
nutrition status as part of the standard evaluation of elderly patients in clinics, nursing 
homes, hospitals, or among those who are otherwise frail. The MNA is easy to 
administer, patient friendly, inexpensive, very sensitive (96%), highly specific (98%), 
and reproducible. 

The MNA comprises 18 items grouped in four sections:(l) anthropometric assessment 
(weight, height, arm and calf circumferences, and weight loss); (2) general assessment 
(six questions related to lifestyle, medication, and mobility); (3) dietary assessment 
(eight questions related to number of meals, food and fluid intake, and autonomy of 
feeding); and (4) subjective assessment (self-perception of health and nutrition). 

The response to each item in the MNA had a numerical score. The total MNA score 
is calculated as the sum of the points assigned to the responses of the 18 items. The 
maximum value of the final score is 30. According to the obtained score using the 
questionnaire the MNA stratifies patients in: well nourished (24 = MNA < 30), at risk 
of undernutrition (17 = MNA = 23), and undernourished (MNA 47). 

The MNA is specifically designed to guide nutritional intervention by identifying the 
risk factors requiring correction. In fact, it is both a screening and assessment tool for 
the identification of malnutrition in the elderly. The management and nutritional 
intervention guidelines using MNA are as follows: 

A. For tlzose categorized as well-nourished 
They need only be reminded of the importance of continuing good dietary habits. The 
MNA assessment should be repeated to detect any changes in status. 



Clinical Thcrrpcutic B. Persons at risk of uizder/zutritiorz 
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An MNA score between 17 and 24 indicates that the patient is at risk for malnutrition 
with a good prognosis, given early intervention. Thus, factors leading to undernutrition 

! must be identified and strategies should be devised to treat those conditions. The 
MNA examination shouldbe readministered 3 to 6 months later to evaluate the success 
of intervention and to determine if the patient remains at risk of malnutrition. 

i 

C. Under~zourished persorzs 

An MNA score below 17 indicates that the patient is suffering from undernutrition. 
Thus in this situation the diagnosis must be confirmed by laboratory tests, besides 
improving the nutrient intake and frequent monitoring will be necessary. 

In community-dwelling elderly persons, the MNA detects risk of malnutrition and life- 
style characteristics associated with nutritional risk while albumin levels and the BMI 
are still in the normal range. Also, MNA is associated with diminished cognitive function, 
diminished ability to care for one's self, and with reduced functional capacities. In 
outpatients and in hospitalized patients, t11e MNA is predictive of outcorne and cust 

l 

of care. Nutritional status assessed on admission by the MNA reflects the patient's 
nutritional condition, degree of autonomy, and current treatment. In home care patients 
and nursing home residents, the MNA is related to living conditions, mealpatter~zs, 
and chronic niedical conditions und allows turgeted intervention. 

The MNA was designed to provide the health care professionals with a quick, 
macroscopic view of a number of important areas that affect the nutritional well- 
being of an elderly patient. As such, it is not useful in assessing whether a patient has 
a specific vitamin or mineral deficiency, especially in the case of Vitamin Dl folate, 
vitamin BI2, iron and zinc. Anolher weakness of the MNA is that a number of questions 
target independent-living elders but not elders in long-term care or elders receiving 
nutrition support. 

Asample of the mini nutritional assessment tool is given in Table 18.3 for your reference. 

3. Scales (Screeniitg Tool) : The basic biochemical and anthropo~lletric parameters 
are used in this screening. 

4, Recognizing the different causes of under rlutrition by simple mnemonics - 
WEIGHT LOSS. Let us see what it stands for. 

W - Wandering and forgetting to eat / weight loss due to 'anorexia of aging'. 

E - Emotional /psychological problems like depression etc, and their medication 
have effect on food intake. 

1 - Insufficient funds. 

G - Gastrointestinal tract problems. 

H - Hypo/hyperthyroid or other endocrine problems should be looked into as 
they cause weight loss, depression, gastrointestinal tract problem. 

I 

T - Tremors or other neurological problems interfering feeding. 

L - Low salt or unappetizing diet due to diet restriction because of variety of 
medical illness. 

0 - Oral problems like tooth loss or use of dentures also effects intake of food. 

S - Swallowing - Dysphagia related various neurological problems. 

S - Sllopping and food preparation. 

Having learnt about the nutritional assessment tools let us look at some problems 
Iinked with elderly. 



Table 18.3: Mini Nutritional Assessment Tool 
-- 

Last name: First name: Middle initial: Sex:- 
Date: Age: Weight (kg): Hcight (cm): 

1. Has food intake declined over the past three months due to loss of appetite, digestive 
problems, chewing or swallowing difficulties? 
0 = Severe loss of appetite 
1 = Moderate loss of appetite 
2 = No loss of appetite 

2 Weight loss during the last 3 months? 
0 = weight loss greater than 3 kg (6,6 lbs) 
1 = does not know 
2 = weight loss between 1 and 3 kg (2.2 and 6.61bs), 
3 = no weigh1 loss 

3. Mobility ? 
0 = bed or chair bound 
1 = able to get out of bedlchair but does not go oul 
2 = goes out 

4. Has the patient suffered psychological slress or acute disease in the past three 
months? 
0 = yes 
2 = n o  

5. Neuropsychological problems? 
0 = severe dementia or depression 
1 = mild dementia 
2 = no psychological problems 

6. Body mass index (BMI)? (weight in kgheiglit in m 2) 
0 = BM1 less than 19 
1 = BMI 19 to less than 21 
2 = BMI 21 to less than 23 
3 = BMI 23 or greater 

If the score is 12 points or greater, the patient is no1 at nutritional risk and there is no need 
to complete the rest of lhe questionnaire. 

If the score is 11 points or less, the patient may be at nutritional risk and the,full MNA@ 
assessment should be completed. This will provide a malnutrition indicator score. 

The patient sllould answer questions (1-6). The following assessment questions should be 
answered from patient's records or using professional judgment. When interviewing the 
patient it maybe necessary to ask several questions to obtain the needed information. 

NUnUONALAssEsSMENTQUEsrIONNAlRE 
Points 
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1. Body mass index (weight in kg t height in m2): 
a. c 19 = 0 points 
b. 19 t oA<  21 = 1 point 

C] 
c. 21 toc  23 = 2 points 
d. > 23 = 3 points 

2 Midarm circumference: 
a. < 21cm = 0 points 
b. 21 to c = 22 cm = 0.5 point 
c. > 22 cm 

3. Calf circumference: 
a. <31cm = 0 points 
b. > =31 cm = 1 point 

4. Weight loss during past 3 months: 
a. > 3kg = 0 points 
b. Does not know = 1 point 

0 
c. 1 to 3 kg = 2 points 
d. No weight loss = 3 poinls 
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General assessment I 

5. Lives independently (not in a nursing home or hospital): ' 

a. No = 0 points 
b. Yes = 1 point 

6. Takes more than three prescription drugs per day: 
a. Yes = 0 points 
b. No = 1 point 

7. Has suffered psychologic stress or acute disease in the past 3 months: 
a. Yes = 0 poiilts 
b. No = 1 point 

8. Mobility: 
I a. Bed-bound or chair-bound = 0 points n 

I U 
b. Able to get out of bed or chair, but does not go out = 1 point 
c. Goes out = 2 points 

9. Neuropsychologic problems: 
a. Severe dementia or depression = 0 points 
b. Mild dementia = 1 point 

0 
c. No psychologic problems = 2 points 

10. Pressure sores or skin ulcers: 
a. Yes = 0 points 
b. No = 1 point - 

Dietary assessment 
11. How many full meals docs the patient eat daily? 

a. One meal = 0 points 
b. Tuomeals = 1 point 
c. Three meals = 2 points 

12. Selected consumption markers for protein intake: 
a. At least one serving of dairy products (milk, paneer, curd) per day: 
b. W o  or more servings of legurnes or eggs per week: 
c. Meat, fish or poultry every day: 

0 or 1 yes answers = 0 points 
2 yes answers = 0.5 point 
3 yes answers = 1 point 

13. Consumes two or more servings of fruits or vegetables per day: 
a. No = 0 points 
b. Yes = I point 

14. Decline in food intake over the past 3 months because of loss of appetite, digestive 
problems, or chewing or swallowing difficulties: 
a. Severe loss of appetite = 0 points 
b. Moderate loss of appetite = 1 point . - 

c. No loss of appetite 
15. Cups of fluid (e.g., water, juice, coffee, tea, milk) consumed 

a. c 3 cups / b. 3 to 5 cups 
= 0 points 
= 0.5 point 1 

c. > 5 cups = I point 
16. Mode of feeding: 

a. Needs assistance to eat I b. Self-fed with some difficulty 
= 0 points 
= 1 point 

c. Self-fed with no problems = 2 points 
17. Does the patient think that he or she has nutritional problems? 

a. Major malnutrition 
b. Moderate malnutrition 
c. No nutritional ~roblem 

= 0 points 
= I point 
= 2 ooints I. 

18. How does the patient view his or her health status compared with the health status 
of other people of the same age? 
a. Not as good = 0 points 
b. Does not know = 0.5 point 

17 
c. As good = 1 point 
d. Better 

Assessment total (maximum of 30 points): 
"Malnutrition indicator score: > = 24 p in t s  = well nourished; 17 to 23.5 points = at 
risk for malnutrition; < 17 points = malnourished. 



18.3.4 Health and Feeding Problems among Elderly 
Malnutrition, both obesity and undernutrition, are common problems linked with elderly. 
Some of the common disorders such as Alzheimer's disease, Parkimon's disease etc. 
are also age related about which you may recall studying in the last unit. Dysphagia 
(difficulty in swallowing), though not a disease, is a disorder which may accompany 
several neurological disorders. We shall not dwell on the nutritioilal management of 
these neurological disorders here in this unit since we have already covered them 
earlier. 

Here, let us look at obesity as a problem among elderly. Obesity, we know, is correlated 
to number of diseases like coronary artery disease, diabetes, sleep apnea, osteoarthritis, 
peripheral vascular disease. Hence, its treatment and management is crucial. The 
mainstay of treatment of obesity in elderly should be combination of exercise, healthy 
eating and behaviour modification, with emphasis on micronutrient supplementation. 
Do look up the unit on weight management i.e. Unit 9 given earlier in this course to 
revise the dietary goals for management of obesity. These you would find will be 
applicable to quite an extent in case of elderly as well. 

Undernutrition, among elderly, can be diet induced or may be due to other reasons. 
We will next elaborate on nutrition support for the elderly during undennrtrition next. 

18.3.5 Nutrition Support - Paren teral/Enteral/Oral 
Undernutrition either due to dietary deficit a due to a medical complication may arise 
in the elderly. The nutritional support, therefore, needs to be individually modified 
based on changes in metabolism. &et us review each of the nutrition support i.e. 
parenteral, enteral and oral and their indications. 

Parenteral feeding is used in cases when neither oral nor enteral feeding is possible. 
For example, in case of non-functional GI tract. Close monitoring is required in this 
feeding. Use of low osmolality nutritional preparation is also emphasized. 

During prolonged use, central line is preferred and care needs to be taken to preve~~t  
catheters related infections. 

Use of pharmacological methods is the second line of treatment for undernutrition, if 
the initial nutritional support fails. 

Enteral feeding: Enteral, as you may already be aware, is defined as provision of 
nutrition support through the GI tract or by accessing the gut. The pre-requisites/ 
special features'include: 

- To be resorted to if individual is unable to feed orally. 

- Sf GI tract intact, resort to enteral feeding. 

- For short term support nasogastric or nasoenteric; for prolonged use of enteral 
route - gastrostomy/jejunostomy to be used. 

- Choice from the different polymeric formulas, preferably of low viscosity so that 
easier route in case of small bone tubes. 

- Specific formulation can be given as and when required by patient e.g. diabetic 
or renal feeds. 

- Continuous feeding to begin with half strength feed (at the rate of 30 rnllhr; 
followed by full strength at 25 ml/hr) preferred over bolus feeding due to risk of 
aspiration, 

- Cyclical feedhg is another example of continuous feeding when feeds are given 
for a particular time of day e.g. 12-18 hours. Interrupted feeding is also found to 
be most practical method. It is continuous feed for 4-6 hours intermitted with 
few hours of no feeding. 

Paediatric and Geriatric 
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I Clinical Therapeutic - Wlile feeding, positioning the patient at an angle of 30" decreases risk of aspiration. 
Nutrition 

- PEG (percutancous endoscopic gastrostomy) is ailother good way of feeding. 

- Usually caloric concentration of feeds is around l/Kcal/ml 

Finally, let us get 10 know about the oral nutrition repletion. 

Oral Nurritional Repletion: This is the most ideal feeding method. The nutrient 
requirement are highlighted herewith. 

Energy Requirements 

Based on the Benedict - Harris equation for men and women, the daily energy 
requirements can be calculated. 

For Men : 66 t 13.7 W t  5 H - 6.8 A 

For Women: 66.5 + 9.6 W + 1.8 H - 4.7A, where W =  weight (kg), H = Height (cm), 
A = Age (Yrs) 

For practical purposes 35 ICcal/kg/day in case of hyper metabolic condition and 
I.pase.line requirement oE 25-30 Kcal/kgBW/day. 

In case the elderly is having pulmonary insufficiency; the fat en% (percent of energy) 
should be illcreased to 50%. 

Proteins : Normally lglkg BW /day is the protein requirement which may be increased 
to 1.5 g/kgBW/di~y in strcss conditions. However, in case of renal and hepatic 
insufficiency protein intake is reduced as per condition. 

Fluid and El~~ctrolytes: Care lo be taken that adequate fluid be given to the elderly. If 
patient is unable to take the required daily needs, then formulated nulritional supplements 
could bc given if oral intake is poor. 

lf taking orally (supplemented feed), should take care regarding the following: 

e Correct flavour of feed 

e To be given in between meals; approximately 1 hour before meals 

e In case of rnalabsol.ption syndromes, hydrolyzed preparations given. . 

Vitanzins and wace elrmerzts: Decreased gastric secretion, absorption interaction 
wit11 medication may increase certain vitamin and trace elements requirement. For 
e.g. calcium, vitamin. A, C, D, E, B, and zinc requirements. 

Requirements in special sitziations: In disease conditions like renal, cardiac, hepatic 
insufficiency etc., the requirements are as per the disease state, about which we have 
already studied earlier in this course. 

To sum up, having gone through the discussion above, you may have realized that it is 
a challenge to meet the nutritional requirements of elderly due to the various factors. 

Check Your Progress Exercise 2 

1. Give the basic nutritional requirements of elderly. 

......................................................................................................................... 



2. Describe any one assessment tools for assessing nutritional status of elderly. 

......................................................................................................................... 
3. Give the situation when parenteral and eriteral feeding is indicated in the elderly. 

18.4 LET US SUM UP 

This unit focused on the paediatric and geriatric problems and their nutritional 
management. 

Initially, the common paediatric problems such as congenital heart disease, low birth 
weight, lactose intolerance, celiac disease were highlighted. Their symptoms etiology 
were described, with particular focus on their nutritional management. 

The second part of the unit dealt with the physiological changes linked with ageing and 
the nutritional changes and requirement related to this phase. Nutritional screening 
prograrnmmes to assess the presence of malnutrition and some of the causes among 
elderly was covered, followed by health and feeding problelns and the nutritional support 
for the elderly. 

18.5 GLOSS 

Acyanotic Heart : broad term of  congenital heart defect involving the walls 
Disease of the chamber or obstruction in the valves. 

en : percentage of energy of total calories. 

Gastrostomy : refers to a surgical openiiig into the stomach. Creation of 
an artificial external opening into the stomach for nutritional 
support. 

Geriatrics : the branch of medicine specializing in medical problems 
associated with old age. 

Hypoalbuminemia : refers to an abnormally low level of albumin in blood. 

Hypoxia : reduction of oxygen supply to tissues below physiological 
levels. 

Paedintric and Geriatric 
Nutrition - Special 

Cons idere t io~~s  



CHnicnt Therapeutic 
Nutrition Jejunostomy : refers to surgical creation of an opening between the 

I jejunum and the anterior abdominal wall; to allow enteral 
feeding. 

Senescence : the process of growing old; a consequence of advancing 
age or of a premature aging process from disease. 

18.6 ANSWERS TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 

I. Few common paediatric problems, which have special nutritional requirements 
include congenital heart disease, low birth weigh, lactose intolerance, celiac 
disease etc. 

2. The calorie and protein requirements increase in CHD to provide for catch-up 
growth and hypermetabolism. 

3. The energy, protein and fluid needs of a preterm infants are: energy - 120 KcaV 
kgfday, protein-3.5 - 4.8 g/kg/day and fluid intake for infant weighing less 
than 1000 g - 150 ml/kg/day and for infant weighing more than 1000 g - 100 to 
150 ml.kg/day. 

4. In lactose intolerance lactose found in milk is not tolerated. In celiac disease 
gluten found in wheat, bajra, barley. 

Check Your Progress Exercise 2 

1. The nutritional requirement for elderly include: energy - 25-30 Kcal/kg/day, 
proteins - 0.8 g/kg body weight/day, carbohydrates to provide 55en% (percent 
of energy), fats to be limitted to 20en% (percent of energy) and fluid intake of 30 
ml/kg body weight along with other vitamins and minerals. 

2. Mini Nutritional Assessment (MNA) Tool: I t  is a comprehensive and simple 
tool, which is able to categorize the subjects into three different categories like 
well nourished, at risk and undernourished.. 

3. Parettteral feeding is used in cases when neither oral nor enteral feeding is 
possible. FOI example, in case of non-functional GI tract. 
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2.9 Let Us Sum Up 

2.10 Glossary 

2.11 Answers to Check Your Progress Exercises 

In the first unit we discussed the role of a clinical dietitian and the various steps or 
processes necessary for rendering effectiye nutritional care. 

This unit deals wit11 therapeutic diets and the ways in which the normal diet of an .. 
individual can be modified to suit thcrapeutic needs. The clinical dietitian is educated ._ 
and trained to interpret the science of nutrition to enhance the quality of life of individuals 
and groups in heallh and disease. Each diet prescribed for an individual has iQ own i , 
rationale and purpose. You as a dietitian should have the knowledge, skills and attitudes 
to ensure quality of work. 

In this unit, we shall learn about different therapeutic diets that are available in hospital 
for specific disease conditions. Also, we shall deal with the different modes of feeding, 
through oral enteral and parentera1 route, Let us first understand what a therapeutic 
diet is and what purpose does it serve, 

Objectives 

After studying this unit, you will be able to: 

e discuss the purpose(s) of therapeutic diet adaptations, 

explain the different ways by which the normal diet can be modified to suit 
therapeutic needs, 

37 
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e plan a diet prescription, 

0 describe the principles of general hospital diets - normal, liquid and soft diets, 
and 

e elaborate on the different modes of feeding. 

2.2 THE EUTIC DIETS 
Therapeutic diets are adaptations of the normal or regular diet. In other words, it 
is a diet for a patient suffering from a specific disease such as heart failure, hypertension, 
renal failure, diabetes etc. Why do you think that the diet has to be changed in these 
conditions? What changes must be frequently made? These are a few issues which 
we shall deal in this subsection. 

Well, you already know that there are certain diseases which can be cured by food or 
nutrient concentrates, such as deficiency diseases. In diseases such as diabetes, making 
alterations in the diet can help to coiltrol the extent of the disease and prevent the 
onset of complications. Similarly, in genetic diseases (about which you have studied in 
Nutritional Biochemistry Course (MFN 002, Unit 12), simple dietary modifications 
can kcep a check on the progression of the disease and syinptoms which otherwise 
could be fatal. The disease process also influences both the quality and quantity of 
the diet. The other aspects that may require changes include meal frequency. These 
changes result as a consequence of the following reasons: 

s loss of appetite and therefore low intake, 

s feel more hungry and therefore an increase in the intake, and 

o problems with mastication, swallowing, digestion or absorption of food or specific 

/ nutrients (due to structural and/or functional changes) leading to changes in 
types of food that can be tolerated, as well as, feeding frequency. 

Let us next have a look at the purpose of dietary adaptations. 

Purpose of Therapeutic Dietary Adaptations 

A therapeutic diet is a quantitative/ qualitative modified version of a basic nutritious 
diet which has been tailored to suit the changing nutritional needs of a patient/ disease 
condition. Tlie regular or normal diet may be modified for one or more of the following 
reasons: 

.e to maintain or restore optimum nutritional status, 

e to provide rest or relieve an affected organ (e.g. soft or liquid diet in gastritis), 

e to adjust to the body's ability to digest, absorb, metabolize or excrete (e.g. a low 
fat diet for fat malabsorption), 

m to adjust to tolerance of food intake by mouth (e.g. tube feeding for patients with 
cancer of oesophagus), 

e to adjust to mechanical difficulties (e.g. soft diet for patients with denture 
problems), and 

e to increase or decrease body weightbody compositioll (e.g. high calorie, low 
calorie etc.). 

While going through the above poiilts you must have come across the terms like soft 
diet, liquid diet, tube feedings etc. What are these and what do we mean by these? 
Don't panic, we shall get to know about these terms later in this unit. 

The  modified diet may reduce symptoms, make the patient more comfortable or 
improve the quality of life. The types of dietary adaptations for therapeutic needs are 
reviewed next. 



2.3 TYPES OF DIETARY ADAPTATIONS FOR 
TRERAPIEUTIC NEEDS 

Adaptation of 
Thcrapeutlc Diets 

Normal nutrition is the founda,tion upon which therapeutic modifications are based. 
We have already discussed in previous sections about the purpose of dietary 
adaptations. The adaptations ofthe normal diet to suit therapeutic needs may lake the 
following forms: 

r Change in consistency of foods, such as liquid diet, soft diet, low fibre diet, high 
fibre diet. 

e Increase or decrease in energy value of the diet such as low calorie diet for 
weight reduction, high calorie diet for burns. 

r Increase or decrease in specific nutrients or type of food consumed, such 
as sodium restricted diet, lactose restricted diet, high fibre diet, high potassium 
diet. 

e Elimination of spices and condiments, such as bland diets. 

m Omission of specific foods such as allergy diets, gluten free diet. 

a Adjustment in tlie ratio and balance of proteins, fats and carbohydrate such as 
diabetic diet, ketogenic diet, renal diet and cholesterol-loweri~~g diets. 

a Rearrangement of the numbel and frequency df the meals such as diabetic diet, 
postgastrectomy diet, diet for peptic ulcer disease. 

e Test diets: These are single.meals or diets lasting one or few days that are given 
to patients in connection with certain tests e.g. the fat absorption test used to 
determine if steatorrhoea is present. 

r Change in feeding intervals i.e., meal frequency. 
I 

4% 

Having reviewed the types of dietary adaptations next let us get to know the basis of 
planning therapeutic diets. 

2.4 NORMAL NUTRITION: A BASE OF 
THERAPEUTIC DIET 

Normal nutrition is the foundation upon which the therapeutic modifications are based. 
The primary principle of dietlnutrition therapy is that it is based on the patient's normal 
nutritional requiremeiits. Any therapeutic diet is only a modification of the normal 
nutritional needs of an individual to suit what hisher specific condition requires. A 
person's 'diet' is defined as that person's intake of food and drink. 

All detailed dietarymodifications should be presented with choices, clear guidelines, 
- menu guidance and supporting information as to alternatives possible. Patients should 

be encouraged to understand the key relationship between a food and a diet. The 
value of afood depends on the amount of nutrient in the food and the frequency with 
which the food is consumed. Dietary changes necessary are more likely to be followed 
if clear explanations and simple instructions are provided as to why the diet has to be 
changed. TJe Recommended Dietary Allowances (RDA) are often used as a basis 
for evaluating the*adequacy of therapeutic diets. Nutrient requirements specific to a 
particular disease state or a disorder must be kept in mind when planning the dibt, As 
a dietitian, you also need to remember that an individual's diet is affected by various 

. factors such as lifestyle, income, knowledge, taste preferences, religious beliefs and 
various other socio cultural factors. Failure to account for these could result in an 
impractical therabutic diet planning. 39 
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What is therapeutic diet planning or diet prescription? We will get to know about this 
in the next section. But, first let us recapitulate what we l~ave learnt so far. 

Check Your Progress Exercises I 

1. What is a therapeutic diet? Discuss the purpose behind modifying a normal 
or regular diet. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

2. List the types of dietary adaptations to meet therapeutic needs. 

.................... ................................................................................................... 

......I ................................................................................................................. 

........................................................................................................................ 

3. Normal ~lutritioil is a basis for a therapeutic diet. Discuss. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

The diet prcscription designates the type, amount and hequency of feeding based on 
an individual's disease process and disease management goals. The disease may require 
a calorie level or other restriction to be implemented. It may also liinit or increase 
various components of the diet such as carbohydrate, protein, fat, vitamins, minerals, 
fibre, phytonutrients or water. Another aspect which the dietetic prescription takes 
into account includes the economic status, food habits (such as vegetarian, ovo- 
vegetarian, non-vegetarian), food illtolerances (such as lactose intolerance, gluten- 
sensitive enteropathy), allergy (such as milk, eggs), occupation of the patient and meal 
timings. Next, let us have a look at each of these. 

r Ecorloniic Status : It is one of the important practical considerations to be kept in 
mind while formulating a diet prescription. During an acute jllness, a few expensive 
items may be permissible but for more prolonged or chronic illnesses like diabetes 
or peptic ulcer,;ihe recommended foods must be within the means of the patient. 

e Food Hubits: These must be known so that the diets can be recommended 
keeping in mind the food preferences of the patient. Whether a person is a 
vegetarian or no& must be known. If vegetarian, then the degree of vegetarianism 
should be assessed. For instance, ovo-vegetarians eat egg but no flcsh; egg and 
fish vegetarians eat just egg and fish but not animal flesh. While home-vegetarians 
prefer to remain vegetarian at home but consume meat/chickcn at a restaurant 
or a party. 

e Food Ir~tolerances: The intolerances of the patient for specific food items must 
be assessed. For example, inilk may lead to diarrhoea in some people while 
constipation in others. Those with colonic disorders are likely to get flatulence 
with whole pulses. Hence, while prescribing the diet, Ule food intolerances must 
be clearly indicated and known to the dietitian. 

Allergy: Food allergies manifest themselves as urticaria, abdominal cramps or 
bleeding asthma and angioedema. Many are found to be allergic to milk or egg 
and thesc foods may have to be excluded from the diet of the patient as you will 



learn later in Unit 6 in this course. Gluten enteropathy (celiac disease) may result 
as a consequence to gluten (a protein fraction in cereals and millets) sensitivity 
and colitis in young children due to milk consumption. 

Adnptntion of  
Thcrnpeutic Diets 

8 Occupation artd Meal Things:  The occupation and the time at which the meal 
is consumed daily must be considered. A factory worker who works on different 
shifts requires more detailed information for a peptic ulcer diet than a manager 
whose hours of work are fixed. 

Next, let us, get to know how assessment of nutrient intake is done based on the 
patient's state of health. 

Energy Allowance : The patient's requirement for energy varies with the physical 
activity and physiological condition. For instance, coilsider a person confined to bed. 
He tends to consume less than the one undergoing physical exertion. An example of a 
pllysiological state that leads to an increase in caloric needs is fever. A diet high in 
calories is indicated for under nourished patients. They are advised to take more of 
energy-dense foods such as starchy foods, sweets, cereals, butler and oils. While a 
low-calorie diet is indicated for all obese patients. The patient is encouraged to eat 
three meals a day, not to eat in-between the meals and to avoid energy-dense foods. 
These consist of raw and coolced vegetables, fruits, egg, meat, fish, chickcn and skimined 
milk with a low intake of cereals. An individual's energy requirement can be determilled 
calculating either: 

- required number of Kcal/kg/day OR 

- percentage increase over basal metabolic demands. 

You can estimate the basal energy expenditure (BEE) from anthropoinetric data using 
the following Harris-Benedict formula: 

For men: BEE = 66 + (13.7 x W) -t (5 x I-I) - (6.8 x A) 

For women: BEE = 655 + (9.6 x W) + (1.85 x H) - (4.7 x A) 

where, W = kg body weight, H = height in cms and A = age in years. 

An additional factor is added depending on the activity level of the patient. Another 
factor may also have to be added if the patient is under physiologic stress. You will 
learn more about this concept later in Unit 5 in this course. 

Mild stress - 20% over BEE 

Acute infections or burns - may require 100% over basal. 

You should determiile the actual energy requirements based on the assessmeilt of the 
individual, hisher activity and hisher medical condition. 

Carbohydrates: Carbohydrates provide bulk to the diet and along with fats, form the 
chief source of calories. The comparatively inexpensive form of carbohydrates in a 
high calorie diet can include chapaties, bread and biscuits. In a low-calorie diet these 
must be used sparingly. 

Prdtein: Once the energy requirements have been estimated, protein requirements 
can be addressed. The aim is to achieve nitrogen balance. There are several factors 
influencing protein requirements and these include total energy intake, the metabolic 
state of the patient and protein losses. However, it is important to keep in mind that 
protein synthesis requires energy. The RDA for protein is 0.8 g to 1.0 g/kg body 
weight for adults. The actual minimum amount of protein needed to maintain nitrogen 
balance in healthy adults is O.Sg/kg, The requirement varies with specific 
disease states or protein needs related to specific conditions or illnesses, For instance, 
a larger amount of proleins may be needed during severe protein wasting, such as 41 
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enteropathy or extensive drainage from wounds aiid fistulas. Protein restriction may 
be needed in acute renal failure or hepatic insufficiency as you would read later in 
Unit 15 and 16. 

Patients who require high protein diets are encouraged to drink 600-800 mL of milk a 
day. Now, you must be wondering how one can consume such a large portioil of milk 
daily. Can you suggest a few ways by which the patients get the required amouilt of 
protein comfortably? Well, this can be done by a number of methods. Of these, one 
could be giving a different flavour to the milk by addition of coffee, ovaltine, chocolate 
or consuming milk as milk shakes, ice-creams, yoghurt. Another way could be 
consuming proteins from a different source such as egg, cheese, sausages etc. 

Patients on protein-restricted or low protein diets include the ones with pohal systemic 
encephalopathy, CRF etc. In such cases, the diet is based upon a daily allowance of 
protein foods with an emphasis on high class proteins. Afew examples of low protein 
foods include beetroot, carrots, cabbage, mushrooms, tomatoes, turnips and most of 
the fruits. 

Fats: As you are already aware, fats are reservoir of calories. I11 addition to 
carbohydrates, fats can a1s.o be an important source of needed calories. In certain 
therapeutic conditions, fat is necessary to prevent essential fatty acid deficiency. A 
high calorie diet should contain fatty foods (such as cream, butter, ghee and oil) while 
a low calorie diet contains a little or no fat. 

Patients requiring low animal fat diets must restrict their total fat coilsumption to 
less than 30% of their energy needs and ideally 2131~ of this must be in the form 
of polyunsaturated fatty acids (PUFA) and moliosaturated fatty acids (MUFA). 
This can be achieved by avoiding foods that are rich hi saturated fatty acids (SFAs) 
such as all fried meats and fish, whole milk, fried eggs, cream, cheese, and nuts 
(peanuts, coconut) chocolales, butter etc. While food products such as poultry, white 
fish, egg whites, cottage cheese, skimmed milk, wholemeal cereals, fruits and 
vegetables, wholemeal bead, meringues, plain biscuits and fatless sponge require no 
restriction. 

Mineral and Vitanlins: The requiremeilts for vitamins such as ascorbic acid and B- 
complex vitamins and minerals sucli as zinc may need to be increased to promote 
wound healing. Also in cases of long-term nutrition support, a careful assessment of 
vitamin and mineral status is essential to prevent the development of deficit or toxicities. 
You should consider the following factors to determine an appropriate vitamin and 
mineral intake: 

ij the requirements for healthy individuals, 

ii) nature of disease and injury, 
.. .. 

iu) body stores of specific nutrients, 

iv) normal and abnormal losses through the skin, urine or intestinal tract, and 

v) drug - nutrient interactions. ' 

Next, let us have a look at sodium and potassium. 

Sodium (Nu) : In sodium-restricted diets, no salt is added to the diet which still provides 
approximately 50 mmoL Na. Foods containing high Na content must be avoided and 
the examples include processed or cured meats, tinned or smoked fish, tinned vegetables 
and soups, dehydrated and pre-packed meals, salted biscuits, nuts and crisps. There 
are very low Na diets as well which contain 20 mmoL Na. These are much less 
palatable since no added salt is used at the table or during cooking. Unsalted butter is 
used and milk is restricted to 250 mL. We will learn more about these diets later in 
Unit 11. 



Potassium (K)  : Potassium restricted diets are important for patients with advanced 
renal failure undergoing conservative treatment or haemodialysis. The high potassium 
foods such as wholegrail1 breakfast cereals, vegetables e.g. beetroot, beans, broccoli, 
leeks, mushrooms, spinach, tomatoes, dry and split peas, lentils, fruits e.g. prunes, 
dates, currants, grapefruit, oranges, banana etc. must be avoided. Vegetables should 
not be eaten raw rather they require leaching before consumption. The patients must 
also be aware of and warned against using salt substitutes as you will learn later in 
Unit 16, sub-section 16.11.3 

Fluids: Fluid diets are given to patients with more advanced dysphagia or fractured 
jaws. The diet may include fruit juices, thin strained porridge with milk, egg in milk, 
strained soups, thin milk pudding, ice-cream or yoghurt. Also, whole protein polymeric 
liquid feeds can be given. Since such diets lack bulk and can cause coloilic dysfunction, 
these are available with fibre supplements. 

A normal healthy adult at rest needs 1800 to 2500 mL/ fluids day (or approxiinately 
lmI,/Kcal consumed). If sufficient water is not consumed, it call lead to constipation. 
Optimal convalescence requires adequate tissue hydration. The water intake must be 
liberal to ensure passage of light coloured urine. Additional fluids inust be added to 
replace water lost by excessive perspiration, vomiting, diarrhoea, tube drainage or 
other conditions marked by increased water loss. If sufficient water is not obtained 
through fluid intake and foqd, it must be supplied parenterally, usually along with 
electrolytes. Fluid restriction is needed in cases when excretion is impaired as in acute 
nephritis and kidney failure. Fluid requirements per day are calculated as 500 ml a 
day to replace the insensible loss in perspiration and sweating plus the volume of 
urine passed during the previous 24 hours. 

During certain clinical conditions such as renal fdilme when the fluid intake can be 
detrimental to the prognosis of the disease; the fluid allowance is calculated by using 
the formula: 

Fluid allowance = 500 ml t urine output in previous 24 hours + Fluid lost due to 
(24 hrs.) (insensible looses) diarrhoea1 

vomiting 
(if any) 

High fibre diets: The patients are advised to eat high fibre cereals as wholc grain 
flour and bread, whole grain brealdast cereals, whole wheat pasta and brown rice, all 
kinds of fruits and vegetables (with their-edible peels). Unprocessed bran call also be 
added to cereals or soups to give more fibre. Look up Unit 12 for more details on 
dietary fibres. 

Gluten-free diet: It is a diet recommended for the patients with gluten enteropathy. 
Gluten is present in wheat, rye, barley and oats. Thus, fuods containing these should 
not be eaten. A number of gluten free products are available on prescription and 
these include gluten-free flour, bread and biscuits. Unit 18 presents details on this. 

Elimination diets: This type of diet is used in a patient with suspected food 
intolerance, food allergy or 'Crohn's disease. You will read about this subsequently 
in Unit 6. 

Exclusion diets: Specific dietary exclusion becomes a necessity in case of food 
allergy or food intolerance. The therapeutic use of such diets requires a detailed 
discussion between the patient and the dietitian. Each patient is provided with a list of 
foods that are permissible and avoided. Also, the need of scrutinize the ingredient lists 
in all convenience and manufactured foods is emphasized. The examples of these 
diets include: 

- Wheatfide diet: Here, foods to be avoided are ordinary bread, biscuits, cakes, 
pastries, pasta and spaghetti and all wheat-containing breakfast cereals. 

- Milkfree diet : As the name implies, all foods containing milk protein must be 
avoided such as cheese, yoghurt, cream, ice-cream and butter. 

Adaptation of 
Thernpcutic Diets 
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- Egg free diet: In this, eggs and all products containing eggs are excluded 
from the diet such beef burgers, pies, cakes, meringues as well Bournvita and 
ovalthe. 

- Additive free diets: Additives here include permitted food colours such as 
tartrazine, sunset yellow, ponceus 4,R and preservatives such as benzoic acicl 
salicylates etc. 

- Ketogenic diet: It is occasionally used to facilitate the control of epilepsy. Here, 
the patient is initially fasted for 48 hours and thereafter, balf the energy requirement 
is provided as MCT (medium chain trig1 yeeride) oil. Energy intake from ordinary 
food must be restricted to prevent the suppression of ketones. Unit 17 presents 
details on ketogenic diets. 

- Diabetic diets: Tlzessc arc therapeutic rnodificutions in the quantity1 quality 
of various mncranutrier~ts pcrrliculai-ly ca;.bolzydratcr. We will read more 
about this in unit 12. 

The discussion so far is focussed on diet prescriptiol~ and the fidctors which need to 
be coilsidered while presenting diets. Next, we shall get to know about how to construct 
therapeutic diets. 

2.6 CONS'FWCTING THE EUTIC DIETS 

You could do this by either using qualitative methods or quantitative methods. At 
times a combination of both may also be required. What do we mean by these 
methods? How are these carried out? Let us read the following section and find out. 
We shall begin with the qualitative methods. 

a) Qualitative Metlzods: This is where you give the individual choices, clear 
guidelines, menu guidance and supporting infolmatio~l such as advice on suitablc 
manufactured products. You should encourage the patient to understand the ltey 
relationship between a food and a diet. Tlie value of a food depends on the 
amount of nutrient in the food and the frequency with which the food is consumed. 
The various qualitative methods include: 

e Guidelines issued for healthy eating 

e . The Food Guide Pyramid 

e List of Desirable Food Choices, and 

~r Elimination diets 

I>) Quuntitative Methods: These are often essential for constructing Lherapeutic 
diets. The two ways by which this could be done are as follows: 

i) Using an exchange system which delivers a fixed amount of nutrient 
per food portion. An example of this is the carbohydrate exchange 
system used in planning diets for insulin dependent diabetics. Tbe 
desired level of intake is specified and the diet is constructed from an 
exchange list. 

ii) Quantifying the portion size of foods and the frequency of their consumption. 
This diet is constructed from normal sized portions of foods but those foods 
which have the highest content of a particular nutrient per portion are 
excluded from the diet. We learnt about this aspect earlier also, where we 
got to know about fat, Na and K restricted diets. We also had a look at the 
permitted and excluded food items based on their nutrient content. 



Frequency of consumption of the various types of foods should also be considered. 
This method is used typically when a diet is a ltey component of a n~ultifactorial 
condition e.g. coronary heart diseasc. 
- - -- - 

Check Your Progress Exercise 2 

1. A male patient is admitted to the hospital whose weight is 70 kg, height 
170 cms and age 60 years. Calc~ilate his basal energy expenditure. 

....................................................................................................................... 

2. Enlist any five therapeutic diets. What do you inean by exclusioil diets? 

3. What are the different dietary adaptations that are made to meet the 
therapeutic needs? 

4. Discuss quantitativc method used for constructiilg Lherapeutic diets. 

So you are clear about dict prescriptio~l and how to construct a therapeutic diet. Next, 
we shall learn about the routine hospital diets. 

2.7 ROUTINE HOSPITAIL DIETS 

The most common diets that are prescribed or ordered in hospital situations are 
enumerated in this section and in Figure 2.1 Lel us review them one by one. 

I Hospital Diets I 

Liquid Diet x 1 Normalor f 1 Soft Diets I 

Clear Liquid Full Fluid 

Figure 2.1: Routine hospital diets 

Adaptation of 
Therapeutic Diets 
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2.7.1 Normal or General Diet 

This diet is planned to be consistent with the Recommended Dietary Allowances 
(RDAs) of nutrients and is based on the food groups. It is usually based on cyclic 
menus planned according to the region, type of hospital and clientele. Nutritional 
adequacy depends on the patient's selection of food, as well as, the patient's intake of 
food. It is the responsibility of the clinical dietitian to monitor food selection and food 
intake to ensure adequate nutritional intake. The general diet is intended for the 
hospitalized patient whose medical condition does not warrant a therapeutic modification. 
A sample diet plan for your reference is given here in Table 2.1. 

Table 2.1: A Day's Normal Diet for an Adult 

Foods 

Cereals and cereal products 

Milk and milk products (3% fat) 

Pulscs and grams 

Green vegetables 

Root vegetables 

Other vegetables 

Fluits 

Re) Sl~ur-nza Reklm, Diet Manngenzaz4 2'ld d. 1999, Clzurchill Livingstorze. 

Quantity 
(9) 

275 

500 

50 

125 ' 

- -  

Cooking oil 

*Sugar 

Approximate food value: Calories = 1800 Kcal; Carbohydrates= 298 g, Proteins= 
68 g, Fats= 36 g. 

125 

50 

125 

For Non vegetarians1 egg = l/z cup of milk; rnuttonlchicke~i 75 g = 1 bowl of pulse 
+ a bowl of curd 

Carbohydrates 
(s) 
187 

22 

30 

6 

15 

20 

This diet is used for a11 patients who do not require specific diet therapy. 

9 

12 

12 

2.7.2 Liquid Diets 

Proteins 
(g) 

30.8 

16.0 

12.0 

4.0 

20 

A liquid diet is the one which consists of foods that can be served in liquid or strained 
form at room temperature. These are usually prescribed after certain kinds of surgery. 
The two lnajor types of liquid diets include - Clear liquids and Full liquids. 

Fats 
(g) 

4 

16 

1 

3.0 

1.0 

1.0 

15 

- 

Clem. Liquid Diet: It is composed of foods with low residue content which help to 
minimize the load of food needing digestion in the intestines. The clear liquid diet 
provides foods and fluids that are clear and liquid at room temperature. The type of 
liquid provided may vary depending upon the clinical condition of the patient,' the 
diagnostic test or procedure, or specific surgery a patient is undergoing. The purpose 
of the clear liquid diet is to provide fluids and electrolytes to prevent dehydration. The 
diet is inadequate in calories and in essential nutrients. The clear liquid diet should not 
be the sole source of nourishment for more than 1 to 3 days without protein, calorie, 
vitamin and mineral supplementation. The clear liquid diet leaves minimal residue in 
the gastrointestinal tract. It also minimizes stinlulation of the gastroiiitestinal tract. 

- 

The diet is used as an initial feeding progression between intravenous feeding and a 
full liquid or solid diet that follows surgery. I could be used as a dietary preparation for 
bowel examination or for surgery. It is also useful at times of acute disturbance 
of gaslrointestinal function. It has application in many illnesses characterized by a 
high fever. 



Recommended food items include: 

- clear, fat free soups/broths 

Adaptation of 
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- light coffee, tea (without milk or cream) 

- strained fruit juices 

- tender coconut water, whey water, barley water 

- gelatin, fruit ice, popsicle. 

- sugar and salt added to liquids 

- carbonated beverages as tolerated 

- commorcial high protein high calorie supplements (to be dissolved in a beverage 
or water), and 

- honey. 

- ice 

- do not use any other food 

Small amounts of fluids are offered at frequent intervals (50-100 mL every hour or 
two). The nutrient composition of the clear liquid diet will vary depending upon the 
types and amount of liquids provided and consumed by thc patient. Do no1 use any 
solid food. 

Full Liquid Diet: This diet provides foods and fluids that are liquid or semiliquid at 
room temperature. The type of food provided may vary depending upon the clinical 
condition of the patient. It is used as a step between a clear liquid diet and a regular 
diet. 

The purpose of the diet is Lo provide an oral source of tluids for individuals who are 
incapable of chewing, swallowing or digesting solid food. It is used as an intermediate 
progression to solid foods following surgery, in coi~junction with parenteral nutrition or 
in the presence of chewing or swallowing disorders or certain procedures such as 
jaw wiring. It is also used in the presence of oesophageal or gastrointestinal strictures, 
during moderate gastrointestinal inflammatioils and for acutely ill patients. Do not use 
any solid food. 

Recommended food items include: 

- soups and broths 

- cereal porridges (refined cereals) 

- milk and milk beverages, yoghurt 
- coffee, tea, fruit juices, carbonated beverages 
- butter, cream and oil added to foods 
- plain puddings, custard, ice-cream, jelly, and 
- sugar, honey, salt and mild flavourings, 

The nutrient composition of the diet will depend upon the type(s) and amount(s) of 
liquids the patient can consume. The diet is low in iron, vitamin BIZ, vitamin A 
and thiamine. By careful planning the diet can be made adequate for 
maintenance requirements, except for fibre. Liquid nutritional supplements or 
blenderized' foods could be added to improve nutritional adequacy. The feeds are 
usually given at 2-4 hour intervals. Because this diet generally is inadequate in fibre, 
constipation may result from prolonged use. If it has to be used for long periods, 
vitamins, iron or liquid nutritional supplements must be added. 
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2.7.3 Soft Diets 

The soft diet provides soft whole food that is lightly seasoned and moderately low in 
fibre. The foods have a soft texture and are easy lo digest. Small volume meals are 
offered until the patient's tolerance to solid food is established. 

The soft diet provides a transition between a liquid and a normal diet. It may be 
ordered for post operative cases, for patients with acute infections, gastrointestinal 
conditions or chewing problems. The soft diet should be individualized according to 
the clinical diagnosis, surgery, the patient's appetite, food tolerances, previous nutritional 
s ta t~~s,  and chewing and swallowing ability. 

The soft diet can be nutritionally adequate provided the patient is able to consume 
I 

i 
adequate amounts of food. Supplements or between meal feedings could be used to 
increase nutrient intake. I 

Foods allowed in soj2 diet include: I 

Soups - mildly flavoured - broths and cream soups. 

Beverages - all I 

Meat - moist, tender meat, fish or chicken, cottage cheese, eggs (except 
fried) 

Fat - butter, cream, oil, salad dressing. 

Milk - milk, milk beverages, yoghurt 

Cereals - soft cooked refined cereals - rice, pasta, bread, porridges. 

Vegetables - soft, cooked vegetables. 

Fruits - cooked and soft fruits, fruit juices 

Desserts - custard, ice-cream, jelly, cake (sponge), puddings without nuts 

Sweets - sugar, honey, plain candies 

Foods to avoid ilzclude: 

fried foods and nuts, 

e rich pastries and desserts, 

raw vegetables, 

heavily spiced foods, 

9 gas-forming vegetables, 

e skin and seeds of vegetables and fruits. 

Avoid rich gravies, sauces, pickles, fried foods, rich cakes and nuts. 

The lneclzanicnl soft diet is a normal diet that is modified only in tcxture for ease of 
mastication. This is used when a patient cannot chew or use thc facial muscles, for a 
variety of dental, medical or surgical conditions. The hods in the diet nlay be liquid, 
chopped, pureed or regular foods with a very soft consistency. Huving reviewed the 
various hospital diets, we shall finally look at the different modes of fceding used for 
therapeutic purpose. 

MODE QF FEEDING 
As a clinical dietitian you may also have to decide the mcthorl of fecding to be adopted. 
The method used will depend upon the patient's condilio~l. The diet 01 an individual 
could be managed by u s i ~ ~ g  oral, tube, periphcri~l vein or loti11 parentera1 feeding. 
Sometimes, the patient may require assisliulce in feeding. Thc dietitian should 
understand the limitations oP the patients and enlist the help of the nursc or patient's 



relative. The challenge is to be innovative and responsive. It is the clinical dietitian's Adaptation of 
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responsibility to provide a combination of emotional support and technical nutrition 
advice on how to best achieve each patient's goals. Individuals who are hospitalized 
are sick and often have to be motivated or encouraged to eat. The food should be 
hygienically and attractively served. The food should be at the proper temperature 
and served in portions appropriate for the patient. The server sliould be pleasant. A 
correctly planned diet is successful only if it is eaten. There should also be effective 
cornmunicatioil between the physician, dietitian and nurse. 

The differeni feeding methods include: 

2.8.1 Oral Feeding 

This is the preferred and most palatable method of feeding for meeting the increased 
nutritional demaiids of catabolism, it should be used as long as possible. If needed, 
nutrient supplements could be added to the oral diets. 

2.$.2 Tube or Enteral Feeding 

Ideally the patient must be fed orally, but in cases where the patient is unable to take 
solid foods, a part or all of intake is usually given by the tube. These are the cases 
where the gastrointestinal tract is functioning arid can be used. Hcre, an altel.nate 
form of enteral feeding by tube provides nutritional support. Enteral nutrition can be 
provided by supplying intact, semi or completely hydrolyzed forniulas through 
nasogastrici duodenal/ jejunal routes or by the help of gastrostomies/ jejunos tomies. 
These conditions include oral surgery, gastroeintestinal surgery, dysphagia, 
U ~ C O I I S C ~ ~ U S ~ ~ S S ,  a~iorexia or oesophageal obstruction. Various commercial formulas 
are available for enteral tube feeding. Special formulas can also be calculated and 
blends prepared but these have a greater risk of contamination. We will learn in detail 
about enteral feeding later in Unit 4. 

2.8.3 Peripheral Vein Feeding 

Intravenous feeding is a method of providing parenteral nutrition when a patient 
cannot take in food or formula through the gastrointestinal tract. Various solutions of ' 

dextrose, aminoacids, vitamins, minerals and lipids can be fed through peripheral veins. 
But in this method the nutrient and kilocalorie intake is limited. It is used only when 
the nutritional need is not exlensive or long term, where it is provided peripherally as 
a mixture of 5-10% glucose, a 3.5-5% amino acid solution and 10-20% lipid emulsion. 
The total fat intake should not exceed 2.5 g,kg/day. Vitamins, minerals and electrolytes 
are added as necessary, based on requirements and intake. The osmolarity of the 
solution should not be greater than 600 mOsin/L, What do you understand by this? 
Well, it simply means that large amounts of solution are needed to meet nutritional 
requirements. It is also used as a supplement to oral feeding in patients who cannot 
meet nutritional requirements completely by the oral or enteral route. 

2.8.4 Total Parenteral Nutnition OPN) 

11 is a rnelhod of providing, complete nutritional support in which the gastrointestinal 
(GI) tract is bypassed by introducing assimilable nutrients into a central vein. This is 
done in cases where a patient's nutritional need is great and assisted feeding is required 
for a longer time. You might wonder why specifically a central vein (mostly superior 
vena cava) is used. Well, this is because it is the central vein which can tolerate a 
hyperosmolar solution and hence nutritional support can be provided in a form that 
will meet all nutritional needs. Total Parenteral Nutrition (TPN) is a special surgical 
procedure in which special nutrient solutions are administered by a nutrition support 
team which includes the physician, dietitian, pharmacist and nurse. The patient needs 
special care and support. We shall learn more about parenteral and enteral nutrition 
later in Unit 4 of this course. Let us now attempt the check your progress exercise 
mentioned below. 



Clinical Therapeutic 
Nutrition Check Your Progress Exercise 3 

1. State whether the following statements are True or False: 

a) Ah11 liquid diet will not meet the normal nutritional requirements of an 
adult. 

b) TPN is the preferred mode of feeding for a sick individual whose GI 
tract is functioning. 

c) The normal diet of an individual is the basis for planning his therapeutic 
diet. 

d) Cream of tomato soup is a good item to include in a clear fluid diet. 

e) In times of physiologic stress the energy requirement of an individual is 
increased. 

2. How is a clear liquid diet different from a full liquid diet? 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 ...................................................................................................................... 

............................................................................................... 
3. What is a mechanical soft diet? List any five foods to be avoided in a soft 

diet. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
4. What are the various modes of feeding a patient? Which one of these is 

most preferred? 

....................................................................................................................... 

........................................................................................................................ 

.........I ............................................................................................................ 

LET US SUM UP 
Therapeutic nutrition refers to the role of food and nutrition in the treatment of various 
diseases and disorders. In this unit, we learnt what are therapeuic diets, and the different 
types of dietary modification done in a normal diet to meet the therapeutic needs of a 
patient. We also learned that all therapeutic diets are modifications of the normal diet. 

Then we discussed the purposes for dietary modifications and the various types of 
therapeutic adaptations possible. These included liquid diets, soft diets and various 
modes of feeding such as oral feeding, tube feeding, peripheral vein feeding and total 
parenteral nutrition. Nutritional support is an integral part of medical therapy. As a 
clinical dietitian accurate perception and se~isitivity is essential to translate nutrition 
knowledge into a language appropriate for the individual client's need. Adequate 
knowledge, skills and proper attitudes are required to achieve or maintain optimal 
nutrition status. 

Acute Renal failure : renal failure associated with burns or other trauma or with 
acute infection or obstruction of the urinary tract. 

Angio-edema : swelling of the mucous membranes, tissues beneath the 
skin or an internal organ due to an allergic reaction. 



Crohn's disease : a chronic, recurrent disease characterized by  patchy 
inflammation of any portion of digestive tract from the mouth 
to anus. 

Portal Systemic : a syndrome associated with advanced liver disease. 
Encephalopathy 

Fistulas : an abnormal opening between an internal cavity and another 
cavity or the surface. 

Haemodialysis : removal of chemical waste from the blood using blood flow 
through an artificial kidney. 

Urticaria : a skin condition characterized by the development of itchy, 
raised white lumps surrounded by an area of red@ 
inflammation. 

Osmolarity : The osmotic concentration of a solution expressed as 
osmoles of solute per unit of solution. 

2.11 ANSWERS TO CHECK YOUR PROGmSS 
EXERCISES 

Check Your Progress Exercise 1 

1. Therapeutic diet is the adaptations of the nornlal or regular diet. (quantitylquality 
to meet the altered nutritional requirements of a patient). The diet may be modified 
for one or more of the following reasons as eilumerated in section 2.2. Read the 
section and write the answer. 

2. Several forms of dietary adaptations can be made to meet the changing therapeutic 
needs of a patient. The modifications can be both quantitative and/or qualitative. 

# 

Quantitative adaptations such as: sodium restricted diet (hypertension), highenergy 
high protcin diet (nephrotic-syndrome, weight gain, PEM), protein restricted weight 
reduction diet (Gout). 

Qualitative adaptatioils such as: changes in consistency i.e. soft, semi-soft, full 
fluid, clear fluid, oral/ tube feeds and modifications in meal frequency to suit the 
altered structurelfunctional capacity of an orgadgland. 

3. Health promotive1 effective therapeutic diets are generally prepared by keeping 
the recommetlded dietary intake as the base. Tlie amount of nutrients recommended 
for a healthy human being can be used as standards1 benchmarks, above or below 
which the dietary intake of a patient can be computed. Adhering to the principles 
of normal nutrition can help in preventing the development 01 toxicity or deficiency 
during the treatment of excess/deliciency of a nutritional1 metabolic'disorder. 

Check Your Progress 'Exercise 2 

I. BEE = ~ G + ( ~ ~ . ~ x W ) + ( ~ X H ) - ( G . ~ X A )  

= 66 t (13.7 X 70) + (5 X 170) - (6.8 X GO) 

= 1467 Kilo calories. 

2. Any five of the following: Na-restricted diet, K-restricted diet, high fibre diet, 
gluten-free diet, elimination diet, exclusion diet, wheat free, milk free, egg 
free, additive free, ketogenic, diabetic. An  exclusion diet refers to the dietary 
maaagement requiring restrictions/ornissions in the intake of certain nutrients 
food's. 

Adnptntion of 
Tl~ernpeutlc Diet8 

3. The different dietary adaptations that are made to meet the therapeutic needs 
include changes in energy requirement, carbohydrates, protein, fat, mineral, fluid, 
fibre intake etc. Look up section 2.5 for greater details. 51 
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4. Quantitative methods are often essential for constructing therapeutic diets. This could be 
done by using an exchange system which delivers a fixed amount of nutrient per food 
portion and quantifying the portion size of foods and the frequency of their consumption. 

Checlr Your Progress Exercise 3 

1. a) True 

b) False 

c) True 

d) False 

e) . True 

2. The purpose of the clear liquid diet is to provide fluids and electrolytes to prevent 
dehydration. The diet is inadequate in calories and in essential nutrients. 

The purpose of the full liquid diet is to provide an oral source of fluids for individuals who 
are incapable of chewing, swallowing or digesting solid food. Full fluids can provide good 
amount of energy, macro and micro-nutrients. Unlike clear fluids; full fluids contain good 
amount of residue and fibre. 

3. The mechanical soft or a mechanically bland diet is a normal diet that is modified only in 
texture for ease of mastication. This is used when a patient cannot chew or use the facial 
muscles, for a variety of dental, medical or surgical conditions. 

The foods to be avoided include fried foods and nuts, rich pastries and desserts, raw 
vegetables, heavily spiced foods, gas-forming vegetables, and skin and seeds of vegetables 
and fruits, bran and husk of whole cereals/pulses. 

4. Oral tube, peripheral veil] and TPN are the modes of feeding a patient. Oral feeding is 
most preferred. 
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In this unit, we shall deal with defense mechanisms and the role of nutrition in 
managing fevers and infections caused due to impairment in the immune system. 

Go through these two examples given below to have a brief idea of the kind of issues 
with which we shall deal in this unit. 

Case I Shalini is a easy going college student, 19 years of age; extremely fond of 
snacking and trying out all varieties of food ranging from the "dhabas" to the 
"branded" ones. This summer she took ill.. . She had fever which she never 
monitored to begin with, but it kept on rising day by day. She was anorexic, 
felt bloated, complained of abdominal cramps and episodes of diarrhoea. She 
lost considerable weight. What do you think is the problem with Shalini? 

Case I1 Ram Singh is a coolie. He stays in the adjoining hutments of the railway 
station which has bad drainage, poor lighting and ventilation. In the recent 
past, he has been suffering frequently from upper respiratory infection (cold, 
cough and mild fever). This has been continuing for the past 1 year. Now he 
has started feeling weak and his cough has worsened with thick sputum and 
sometimes blood in sputum. What do you think Ram Singh is suffering from? 

What are the factors/conditions which have led to this state for Shalini and 
Ram Singh? 

What is the basic difference between the two cases presented? 

How does the management of the two cases differ? 

These are some of the questions which will be answered in this unit. 
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Infection, as you are already aware of, brings about nlany undesirable physiological 
changes which must be taken care of by proper nutrition care. How are these 
infections1 fevers classified? What metabolic changes occur during such conditions? 

These are the issues which we will review in this unit. Finally, we will focus on the 
etiology, clinical manifestations and dietaiy management of different types of infections, 
including typhoid and HIV-AIDS. 

# 
Objectives 

I 

After studying this unit you will be able to: 
I 
i 

discuss the various defense mechanisms in the body which protect us from 1 
infections, 

explain the relationship between nutritioil and infection, I 

e differentiate between acute and chronic infections, 

identify the symptonls associated with some common acute and chroilic infections , 
and their physiological significance, and I 

e describe the dietary inanagement of acute and chronic infections. 

3.2 DEFENSE MEC ISM IN THE BODY 
You would recall reading about defense mechanisms in the course of Applied 
Physiology (MFN-001) in Unit 3. What is meant by defense mechanism? What is its 
role? I-Iow does it function? Let us review once again. 

Defense meclznnisms relate to the body's ways to protect itself from any infection or 
a disease. These mechanisms can be: 

A) Non specific: These relate to the physical barriers like skin and mucous 
membrane. They form the first line of defense against entry of microorganisms 
or foreign substances in your body. Various body secretions, intestinal flora, iron 
binding proteins, certain nutrients like vitainin A, vitamin C, protein and zinc, 
hormonal influences and leukocytes (WBC) act against infections. 

B) Spec@: Thcse relate to specialized cells located tllroughout the body which 
respond to invasion of foreign materials/microorganisn~s such as bacteria, virus, 
fungi or unwanted substances produced or entering the body. Some specific 
cells are fixed in tissues such as thymus, lymph nodes, bone marrow, spleen, 
lynlphoid tissue of the respiratory, gastrointestinal and genitourinary tract, kupffer 
cells of the liver and Peyer's patches of the sinall intestine. 

C) Others: These include the mobile cells such as leukocytes and lymphocytes. 
They are released in the blood and are carried to the site where they are needed 
when the microorganisins invade the tissue. 

The specific immune (defense mechanisms) response can be broadly classified into 
two types: 

a) Cell mediated irnmurle response: This is achieved through large number of 
activated lymphocytes that are specially designed to destroy foreign agents e.g. 
the T lymphocytes produced by the thymus. 

b) Humoral immune response: The body develops circulating antibodies which 
are globulin molecules that are capable of attacking the invading agents. I 

B lymphocytes are produced by lymphoid tissue. 

We suggest you look up Unit 3 in the Applied Physiology Course to ullderstalld these 
immune responses before you read further about the relationship between nutrition 

9 .  and infection. 
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3.3 NUTHYPONAND INFECmON Infections and Fevers 

 fie interaction between nutrition and infection is synergistic - that is nutritional 
deficiency lowers resistance to infection and infection aggravates existing malnutrition. 
Individuals who are chronically undernourished not only succumb to infection more 
readily but take a longer period to recover than do the well nourished. There are 
series of studies to show the specific roles of nutrients like vitamin A, vitamin C, 
vitamin E ,  omega 3 fatty acids, trace minerals like iron, zinc which have a role either 
in terms of maturation, number and/ or activity of T cells and B cells. These have an 
influence on the cellular and humoral immunity. If you wish to go into the details of 
specific role of individual nutrients in the immune process, you could refer to some 
additional references listed, at the end of this course. 

Malnutrition, impaired immunity and infection can form a triad or vicious cycle, as 
il1;strated in Figure 3.1, which works synergistically and thus worsens the condition 
of an individual. For example, a patient suffering from typlloid if not provided with 
good nutritional support, would deteriorate his nutritional status and develop nutrient 
deficiencies which would be detrimental to the immune syslem. An impaired immune 
system would increase the susceptibility lo infections. 

Figure 3.1: Synergism of malnutrition and Infection 

So tlie syilergism of malnutrition and infection must be clear. Next, let us see what 
metabolic changes occur during infection which impact on our nutritional needs. 

3.4 GES DURING INFECTION 

With the rise in body temperature above normal (98.4"F or 37°C) due to infection 
several metabolic changes occur in the body that increase nutritional needs. Sonle 
important changes are discussed below: 

1) The Basal Metabolic Rate (BMR) increases in severe infection with fever. 
There is a 7% increase in BMR with every 1°F increase in body temperature or 
13% increase in BMR with every 1°C rise in body temperature. The energy 
needs are estimated to be 20% above BMR for mild infections and 70% above 
BMR for severe infections. Injury factors can also be taken into consideration 
to workout the exact calorie expenditure. 

2) Nut~ient losses may be increased due to increased perspiration, vomiting and 
diarrhoea. Minerals like sodium, potassium, zinc, magnesium and phosphorus 
are lost by the body. 

3) Infection and fever sets in an enviroilment of catabolism (breakdown) in the 
body. Infection can be related to a state of physiological stress. The body responds 
to this stress by altering the levels of several hormones to meet the increased 
requirements (Acute Phase Respon,se). Increased levels of glucocorticoids, 55 
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growth hormone, catecholamines, gluc'agon work synergistically to increase 
glycogenolysis (breakdown of glycogen) and gluconeogenesis (formation of 
glucose from non-carbohydrate sources). In addition, increased insulin levels 
and insuliil resistance at the cellular level decreases the ability of the body to 
utilize carbohydrates as substrate for energy. Thus, body favours protein 
breakdown (catabolism) followed by fat breakdown (lipolysis) as the major 
substrate for meeting the energy requirements. Branched chain amino acids 
(leucine, isoleuciile and valine) are used as major substrate for energy by the 
liver through [he process of transaminatioll (transfer of amine group), deaminatioil 
(removal of NH, from amino acid) followed by gluconeogenesis. The muscle 
breakdown favours nitrogen excretion and sets in a state of negative nitrogen 
balance (Excretion > Intake). The rate of protein brealtdown (catabolism) 
increases depending upon the severity 01 the infection and the duratio~l of fever. 
There are increased losses in long continuous fevers than in sliort duration fevers. 
Protein breakdown is especially marGed in fevers such as typhoid, malaria, 
poliomellitus and tuberculosis. This leads to increased nitrogen wastes and places 
an additional burden on the kidneys. 

4) infection and fever is invariably accompanied by anorexia (lack of appetite) 
which limits the food intake causing decreased energy intake which is not sufficient 
to meet the increased energy requirements. Thus leading to weight loss which 
particularly marked in severe infections. 

5 )  The absorption of nutrients also decreases if there are inteslinal infections. 

6) Excessive sweat and urination causes further loss of body fluids and electrolytes. 
This can be an outcome of severe infection with high fever. The sweating occurs 
in response Lo high fever while the volume of urine is increased for elimination of 
nitrogen wastes produced due to catabolic activities. 

7) Glycogen and adipose tissue stores decrease significantly due to increased energy 
expendilure. 

The above changes accompanied by loss of appetite, increase in energy needs, losses 
of protein due to catabolic activities, loss of fluid or electrolytes due to perspiration, 
vomiting and diarrhoea or poor absorption of some nutrients leads to loss of weight. 
Poor eating precipitates loss of weight particularly if the infection is prolonged. Thus 
infectioii may have a significant effect on nutritional status. The extent would depend 
on the lollowing factors: 

a) Nature of infection 

b) Severity of the infection 

c) Duration of the infectioll 

d) Presence or absence of fever, and 

e) Nutritional state of the individual before the infection sets in. 

Next, let us review how fevers are classified. 

3.5 CUSSIFICATION AND ETIOLOGY OF 
IFEVEN INFECTION 

Infection and fevers can be classified illto two broad categories. 

a) Acute I~zfectionslFever: Acute fevers are of short duration with acute symptoms, 
the body temperature may rise to above 104°F. Examples of such infections are 
chickenpox, tonsilitis, influenza, pneumonia, typhoid and malaria. 

b) Chronic InfectionslFever: These are generally of longer and sustained duration. 
The patients have a past history of repeated episodes or continued spells of 
infection, Such infection may be characterized with a low-grade fever, whicli 
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fever is the one, which has a slow, gradual onset and may be low grade in nature. 
Examples of chronic fever infections include tuberculosis, HIV infection and 
AIDS. 

Fevers can also be intermittent or cyclic in pattern and they are associated with 
infections like Malaria. 

INFECTION AND FEVERS ARE COEXfSTENT. FEVER IS AN OUTCOME 
OF THE INFECTION. 

You must have had fever sometime in your life. Do you remember? What caused it? 
In other words, what was the etiology of the fever?Anumber of internal (endogenous) 
and external (exogenous) factors play a role. Let us see what they are. 

Etiology 

Fevers can be caused due to 

1. Internal (endogenous) factors: This could be caused within the body. Examples 
are antigen-antibody reactions, malignant cancer, graft rejections. 

2. External (exogenous) factol-s: These are caused by bacteria, fungi, virus 
etc. which invades the body. The cause is froin a source outside the body. 
Fevers caused by these external factors can be seen in the flow chart given in 
Figure 3.2. , 

1 BACTERIA, FUNGUS, VIRUS 

1 Infection due to bacteria, fungi or any antigenic input 

Activation of phagocytes in the bone marrow 

1 Release of pyrogen (fever inducing hormone) 

1 Synthesis of prostaglandins (hormone like substance) 

Thenno regulatory center in the anterior hypothalamus 

Increase in temperature 

I Figure 3.2: Development of fever exogenous factor 

So far in this section we have disscused about the basic concepts and inter-relationship 1 between fever, infection and their association with nutrition. In the subsequent sections 
we shall be discussing about some common infections such as typhoid, tuberc~~losis 
and HIV-AIDS to help you in gaining an in-depth understanding regarding the care of 
patients with acute or chronic infections and fever. However, let us first perform the 
check your progress exercise before proceeding further. 

Check Your Progress Exercise 1 

1. What is a defense mechanism? What are its two major types? 

.. ,............*.,...,.......(....*..,.,,..*...,.."..,,,,......,,,,~..,..,,,.......,.......,...,...,.,........,*.......,,, 
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3. Enumerate any five metabolic changes occurring in the body as a consequence 
of infection. 

4. Discuss the etiology of fevers. 

............................................................................................. ......................... 
5. Fill in the blanks: 

a) The two physical barriers which form the first line of defense against 
the entry of ~nicroorganisms are ........................ .and ........................... 

b) The cells involved in Cell mediated immunity are ....... ; ..................... 
and in Hunloral immunity are ................................. 

c) In severe infection, the BMR illcreases by .......................... % for 
every 1°C rise in body temperature. 

.............. .. I d) The two broad categories of fever are ................................. 

e) ............................. and ....................... .are utilized as the substrates 
for meeting energy requirements during fevers. 

Now that you have a general idea about fevers and infections, let us get a little more 
specific and study in details about some acute and chronic infectionslfevers. 

Typhoid is often called enteric fever because the infection or bacteria is found in the \ 

intestines and attaches itself to the epithelium of the intestinal wall where it multiplies I 

or finally reaches the blood causing damage and increase in the body temperature. 

ajrphoid is an enteric fever, which relates to acute infeclioil of short duration. It is + 

caused by bacteria called Snlmonella typhosn about which you may recall studying ' 

in the Food Microbiology and Safety Course (MFN-003) in Unit 5, sub-section 5.4.1. 
I 

The mode of spread of this infection is through the fecal-oral route. The source of I 

infection is the drinking water, milk and food contaminated by intestinal contents I ,  

(through feces and urine) of the patients or "carriers" or by flies which transmit the 
disease. It may affect all age groups but is commonly observed in children. The 
incidence and magnitude of typhoid fever has greatly reduced in the present context 
due to improved sanitation and vaccines and effective dlvgs available. 

It is important for you to understand that this fever has a number of adverse effects on 
the body as it is extremely catabolic in nature, thus in no time it causes weakness, and 
compromised state of nutrition causing tremendous weight loss. 
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1. Massive loss of lean body mass or muscle due to tissue breakdown (250-500 g 
muscle tissue is lostlday) leading to excessive nitrogen losses. 

2. Body slores of glycogen are quicltly depleted because of increased energy 
requirements. 

3. The gastrointestinal tract is highly inflamed and irritable as  the seat of typhoid 
infection is the Peyer's patches of the intestine. The bacteria attaches to the 
epithelium of the intestinal wall, penetrates and multiplies in the mesenteric lymph 
nodes, eventually reaching the blood stream which in turn leads to secondary 
infection of the intestines. 

4. Excessive diarrhoea, vomiting and perspiration can cause a lot of fluid and 
electrolyte losses. 

5 .  Inflammation of GI tract can lead to intestinal ulceration and bleeding. 

Clinical synlptoms of typhoid are: 

1. Graded fever which follows an upward IBdder pattern. 

2. Abdominal pain, cramps and diarrhoea. 

3. Arlorexia and vomiting. 

4. Internal haemorrhage and malena (gastrointestinal bleeding and black tarry stools) 

~ L n a G e n t  of the typhoid patient inclmdes: 

1. Bed rest 

2. Antibiotic therapy 

3. Modification of diet 

We should leave the antibiotic/drug therapy to a physician but we can learn more 
about the dietary management in the following text. 

Dietary Management 

Thc golden rule in the dietary ma~lagement of ally fever is "feed the fever". 
Considering that enteric (typhoid) fever is accompanied by anorexia, vomiting and 
high grade temperature, the diet has to be modified as per the patients' tolera~lce. 
The patient needs to be encouraged to eat. Feeding several times a day improves 
tolerance. The texture 01 foods given would depend on the severity of infection. 
Bland, low fibre and soft foods are beneficial. 

The dietary principles underlying the enteric diet include: 

e High' calorie 

e High protein 

e High carbohydrate 

e Moderate fat 

a High fluid 

B Low fibre and soft diet 

Now let us go further in details on thc specifications of each nutrient and the basis for 
working the requirement of the same for the given condition. 
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Energy: Fever is characterized by elevation of BMR, thus caloric requirements are 
increased.. The increase in caloric needs is dependent on severity of infection and 
degree of rise of temperature. During fevers there is a decrease in appetite, as well 
as, a decreased tolerance due to enteric infection, thus a desired increase in calories 
is 10-20% above the noilnal recommended requirements. The actual intake can be 
adjusted and give11 as per patients' tolerance. 

Protein: The requirement of protein is increased in typhoid, as there is a massive 
tissue loss. Thus, the protein intake should be increased above lhe normal of lg/kg/ 
day to 1.5-2g of protein/kg/day. A high protein diet should be supported with a high 
carbohydrate intake to favour efficient protein utilization for anabolic or tissue building 
purposes. Foods providing appreciable and good qi~stlity protein (high biological value) 
should be incorporated in liberal amounts. Use of protein supplements is recommended 
to add on to the ilutrient density without increasing the bulk of the diet, 

Carbohydrates: Carbohydrate intake should be liberal. This can be attributed to: 

1. Repletion of glycogen stores. 

2. Protein sparing action. 

Well cooked, easily digestible carbohydrates like simple starches, glucose, honey, jam 
should be included as they require much less digestion and are well assimilated. Glucose 
can be supplemented in a variety of beverngesllight desserts as it is less sweet than 
sucrose and adds on to the total calorie intake. 

Dietaryfibre: nphoid  patient has an inflamed intestinal mucosa, which can be easily 
perforated and ulcerated leading to internal haemorrllage. Thus foods high in fibre 
such as certain green leafy vegetables, whole pulses or cereals, thick skins or fruits 
or vegetables must be avoided. (These are rich in insoluble fibres). Soluble fibres call 
be given. 

Fats: Use of fats should be in moderation. This is because the typhoid patient has a 
compromised ability to digest and assimilate due to peyer's patches (elongated 
thickening of the intestinal epithelium) which result in repeated episodes of diarrhoea. 
h t s  help in increasing the energy density of the food without increasing the bulk of 
the diet, but the aspect which needs to be emphasized is the type of fat. Use of dairy 
fats like butter, cream, fats in milk products, egg yolk etc. help in easy digestion as 
they contain medium chain triglycerides. Excessive use of fat in cooking, eating fried 
foods can aggravate nausea, impair digestion and lead to severe diarrhoea. These 
should be avoided. 

Minerals: Loss of electrolytes and water is observed due to diarrhoea. Thus liberalizing 
on sodium intake through salty soups, beverages are desired. Potassium intake can 
be increased by emphasizing cooked fruits, low fibre vegetables, washed and dehusked 
pulses. Food preparations in forms like juices, stews, soups and dal water are beneficial. 
The other minerals, which are of hportance, include iron particularly if blood is lost 
due to haemorrhage in the intestines. Losses of zinc and chromium have also bee11 
observed. 

Etamiits: Vitamins which need to be emphasized include B complex, considering the 
increase in the energy requirement and a decreased ability of the intestine to assimilate 
and synthesize some of the B complex vitamin due to compromised digestive processes 
and altered microbial flora. As a result, antibiotics are prescribed. In addition, vitanins 
A and C are also needed to boost immunity, favour wound heali~ig and maintenance 
of the integrity of epithelial membrane (gut mucosa). Vitamin supplementation may 
be given in the early stages of the infection when the patient is anorexic and has low 
food tolerance. 

a i d  Liberal fluid intake is desired to compensate for the fluid losses from the body. 
A daily fluid intake of 2.5 to 3.5 litres m a y  be recommended. Fluid intake can be 
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water. Adequate fluid intake helps in eliminating wastes and maintaining water balance 
in the body. 

So remember the foods to be included are: 

a Juices, soups, dal water, broths. 

a Refined cereals and their products (e.g. nlaida, rava, bread, rice, noodles, washed 
dals, pureed vegetables, stewed fruits). These foods contain low insoluble fibre. 

a Eggs, cottage cheese, tender steamed or baked chicken, fish. These contain 
high biological value proteins. 

a Fruit juices, gelatin, honey, sugar and milk products. Calorie and protein-rich 
desserts could be prepared. 

Foods to be restricted include: 

e Excessive milk and inilk products and dairy fats such as cream and butter. 

Foods to be avoided are: 

e High fibre foods like whole grain cereals and their products (e.g. wholc wheat 
flour, cracked wheat, whole pulscs) 

e Raw vegetables and fruits 

.e Fried fatty foods 

0 Chemical irritrints like spices, pickles, papad, ketchups etc. 

Now answer the questions given is check your progress exercise 1 and recapitulate 
what you have learnt so far. 

Check Your Progress Exercise 2 

1. Why is typhoid called an enteric fever'? 

........................................................................................................................ 
I ........................................................................................................................ 

........................................................................................................................ 
2. 'Discuss the adverse effects of typhoid fever on the body. 

........................................................................................................................ 

................ ............................,....*.......................*......................*....................... 
........................................................................................................................ 

3. List the salient features of the diet given to a typhoid patient? 

........................................................................................................................ 

......................................................................................................................... 

........................................................................................................................ 
4. Suggest two snacks for a typhoid patient and justify your selection? 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
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Next, we shall review the chronic fevers and see how dietary managenlent of these 
differ from the acute fevers. 

3.7 CHRONIC FEVEMNFECTION 
As mentioned earlier, chronic fever and infection are always supported will1 a long 
standing history of symptoms or repeated episodes of infection. One of the commonly 
observed chronic infections is tuberculosis. Let us understand the treatment and 
management of this chronic infection. 

3.7.1 Tuberculosis 

Tuberculosis is a chronic infectious disease which is caused by a bacterium - 
Mycobacterium tuberculosis. It affects the lullgs most commonly but call gel localized 
in other organs also, like lymph nodes, kidney, bone etc. The most commollly observed 
form of tuberculosis in India is pulmonary tuberculosis. 

The prevalence of tuberculosis earlier was restricted to lower socioecoi~ornic slrala 
being attributed to poor hygiene, sanitation and poor quality of food intake. The present 
scenario reveals an increasing incidence of Lul,erculosis in people from higher socio- 
economic strata as well. A strong genetic history gets highlighted in most of the cases. 
This disease presents itself in an acute and a chronic phase. 

In the acute stage, the disease is quite similar to that of acute fever and tllc chronic 
phase to that of chronic fever. The chronic phase is accompanied by low grade fever 
and therefore increase in metabolic rate is not so marked. The long duration of illness 
in turn leads to wasting of body tissues. 

The symptoms, treatment and dietary management are enumerated next. 

A. Salient Features of ~ulrnonar~ Tuberculosis: 

The salient features tuberculosis include: 

o Wasting of tissues 

e Exhaustion 

o Cough 

e Expectoration, and 

e Fever 

The acute phase, resembles pneumonia with high fever. The chronic phase preseiits 
itself with low grade fever ,accompanied with exhaustion, cough, expectoration and 
loss of weight. The progression of the disease may be slow with gradual worsening of 
the cough. This can lead to erosion of the blood vessel of lungs. The tubercle bacteria 
may thus subsequently get access to other body organs, thereby, establishing numerous 
secondary foci of infection. 

33. Treatment 

The disease can be very effectively treated with the help of antibiotic therapy, rest 
and nourishing food. The key to the treatment is early detection of the disease. 

The antibiotic therapy given should be continued for the stipulated period of time 
(6 months to 1 year), inspite of lhe waning of the symptoms. A clinically recovered 
tuberculosis case can still be a carrier and thus a relapse of the disease is likely i l  the 

antibiotic therapy is not followed the right way. 

Let us now proceed over to the nutritional care of patients suffering from tuberculosis. 



C. Dietary Management Iqutritionol Management o c  
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It must be evident to you that majority of the tuberculosis patients are emancipated 
and malnourished. Proper dietary ma~lage~ne~it during and after the infection is 
essential to ensure complete treatment, proper rehabilitiation and prevention of 
relapse. Let us review the energy and ~lutrient requirements of thc patient. 

E~zergy : The criteria to establish the energy intake is the body weight status coupled 
with the rise in body temperature. Considering that the BMR is not highly elevated in 
the chronic stage of the disease the energy intake niay be increased by 300-500 
Kcallday above the normal recomniendcd intnlte. 

Protri~z : Achronic infection is marked by a prolonged duration of fevcr. This leads to 
wasting of muscles, increased nitrogenous loss and a subsequent decrease in serum 
albumin levels. Thus, the chronic stage of the disease needs to be supported with a 
high protein intake. A level of 1.2 to 1.5 g proteinkg body weight/day should be 
given. Emphasis should be on energy and protein dense foods coupled with high 
biological value of protein rich sources to favour its elfective utilization. If the disease 
is observed in the low socioecononlic strata, selectio~l of cheaper oplions of protein 
dense foods like pulses, soya, nuts in conibination with coarse cereals for mutual 
supplementation may bc opted for. 

Carbolzydrates : Adequacy of ci~rboliydrate will also favour the optimal utilization of 
proteins. To favour 111e process of anabolism a total calories to nitrogen ratio of 150:l 
should be achieved in a high calorie high protein diet. Carbohydrate being the most 
preferred substrate of energy by the body has a protein sparing effect. 

Fats: Fats add to the calorie density of the diet. Digestibility of fats (medium chain 
triglycerides and emulsified fats should be preferred) and fat based preparations should 
be considered. 

Vitamins : The vitamins of significance for a tuberculosis patient include: 

a) Vitamin A: The prcfoimed vitainill A or the retinnl form of vitamin Aiieeds to be 
emphasized in the diet of TB patient as the metabolis~n of vilamin Ais adversely 
affected. Carotene appears to be poorly converted to vitamin A. Considering 
that the retinol form is restricted to milk, milk products, dietary fats and animal 
foods, vitamin A supplement may be recommended. 

b) Vitamin B complex: The recluiremcnt of the B-complex vitamin increases with 
an increase in the energy requirement of the tuberculosis patient. The salient 
ones out of the R complex group are pyridoxine, folic acid and vitamin B,,. 
Neuritis (inflammation of peripheral nerves) can be prevented by treatment with 
50 to 100 mglday dose of pyridoxine. Fvlic acid and vitamin B,, is also 
supplemented. 

c) Vitamin C: Vitamin C helps in collagen synthesis and helps healing of the tubercle 
lesions. Rich vitamin C food sources like amla, guava, drumsticks, cabbage, 
capsicum and citrus juice should be included liberally in a tuberculosis patients' 
diet. 

Minerals: The minerals to be emphasized in tlic diet of a tuberculosis patient include: 

1) Calcium: Calcium intake needs to be increased since it is essential for healing 
the tuberculosis lesions. Intake of half a litre to 1 litre of milk is recommended in 
different forms which call be well tolerated by the patient. Calcium 
supplementation (500 mglday) with active form of vitamill D may also be 
prescribed. 

2) Iron: The need of iron may be a concern in case of blood loss associated wit11 
expectoration or haemorrhage. Thc patient's haemoglobin levels should be 
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monitored. The diet should be tailored as per the needs. Supplementation with 
iron is recommended in case blood haemoglobin levels are low. 

3) The other minerals of significance are zinc and chromium. These minerals help 
in boosting the immune system. Losses of these are see11 in the patients having 
tuberculosis. 

Other consideratiorzs 

i) The diet should have good amount of fluid and electrolytes especially potassium. 

ij] Fibre need not be restricted but the food options sl~ould be easy to digest and 
well tolerated. 

' I 

E) Frequent nutrient-dense feeds are recommended. Force feeding is not desired. I 
iv) Anormal dietary pattern needs to be followed with a wise, balanced and nutritious 

selection of foods. 

Let us conclude the discussion by highlighting the foods to be included or restricted in 
the diet of a tuberculosis patient. 

Foods to be included: I 
e Cereals ( Ragi, jowar, bajra). 

0 Pulses (black cbanna, chawli, moth, rajrnah). I 
0 Nuts and oilseeds. I 
e Green leafy vegetables like methi, chaulai, mint, spinach, cabbage, drumstick 

leaves, colocasia and cauliflower greens. 

e Citrus fruits (guava, amla, capsicum). I 
e Milk and milk products. 1 

I 
I 

e Jaggery, sugar. I 
i 

Foods to be restricted I 
Excess fat, fried preparations, organ me,ats (liver, kidney, brain), red meat aiid refined 
sugars. 

You shall learn more about the principles of dietary management and planning of diets 
for acute and chronic infections in the Clinical and Therapeutic Nutrition Practical 
Manual (MFNL-005). 

- - 

: 

Check Your Progress Exercise 3 

1. Why is tuberculosis called a wasting disease? 

....................................................................................................................... 

.. ..................................................................................................................... 
2. Why is it important to complete the treatment of tuberculosis? 

....................................................................................................................... 

...................................................................................................................... 

3. List the importance of vitamins in tuberculosis. 

....................................................................................................................... 

....................................................................................................................... 



tuberculosis? 
4. Suggest two high calorie high protein snacks for patients suffering from 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

The second chronic infection covered in this unit is HIV and AIDS. Let us learn 
about this actue syndrome, next. 

Nutritional Ma~~agement of 
Infections and Fevers 

3.7.2 IIIV (Human Innmuno Deficiency Virus) Infection and AIDS 
(Acquired Ilnmune Deficiency Syndrome) 

HIV/AIDS is another cxample of chronic infections. Its cxistence was discovered 
recently in 1981. The spread of HIV infection is widespread and can progress Lo 
AIDS. It has been shown to be caused by a retrovirus since it is oue of the most 
dreaded infectiolis and is growing at a rapid ratc. Let us gain some more kilowledge 
about it. 

Munifestations of' HIV iiifectioi~ 

Four stages of HIV disease have been recognized. Thcse are: 

e Acute HIV infection 

e Asymptomatic HIV infection 

e Symptomatic HlV infection 

AIDS 

A brief review on these stages follows: 

e Acute H N  Infection 

This period is 4-7 weeks afler the primary infection. During this period, there is a 
rapid viral replication and the infected person develops an acute syndrome, 
characterized by fever, malaise, pharyngitis, headache, lymphadenopatl~y syndrome 
(swollen, firm and sometimes tender lymph nodes), influenza or cancer of lymph 
nodes; myalgia (muscle painJweakness). 

e Asymptomatic HIV 

In asymptomatic HIV, very few symptoms may appear which are noticeable. This 
stage could even last for 10 years. Sub-clinical symptoms have been rcported such as 
decrease in lean body mass without apparent change in weight. There is an increased 
susceptibility to food and water-borne pathogens. 

e Symptomatic HIV 

In this, the AIDS defining symptoms appear. A decline in nutritional status and body 
composition may occur. Fevers, sweating, skin problems and fatigue may be seen. 

e AIDS 

The term ALDS encompasses life threatening clinical conditions linked to HIV induced 
immune suppression, A small portion of persons infected wit11 HIV may 
develop AIDS within months followinb primary infection. AIDS is the terminal stage 
of HIV. Infections with bacteria, virus, fungi and protozoa are common. They arc 

I 

often the cause of diarrhoea, malabsorption, fever and weight loss. Malignant disease .b 

such as Kaposi's Sarcoma, neurological disorders (HIV enrephalopathy) myelopathy , . 65 
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and peripheral neuropathy and myopathy lypodystrophy or lymphadenopathy may be 
seen.   an^ other organs.can be affected such as the gastrointestinal tract, liver, 
kidney and pancreas. Mycobacterium avium complex can be seen in the lymph nodes, 
liver, bone marrow, blood andurine of patients. Most cases are affected by tuberculosis 
of the lungs. Achte renal failure is seen in many subjects. Chronic diarrhoea may 
persist in the absence of identifiable enteric pathogens as a result ofAIDS enterophathy. 

Malnutrition is an important complication of AIDS. Protein energy malnutrition is seen 
as weight loss, body cell mass depletion, decreased skinfold thickness, decreased 
midarm circumference, decreased iron binding capacity and hypoalbuminemia. AIDS 
wasting syndrome is commonly reported. 

So you could see for yourself the myriads of complications and disease conditions 
which an AIDS patient suffers from. We would like you to understand a little more 
about some of the symptoms/complications that have been mentioned above. 

Kaposi's salecoma: This is a malignant disease of the peripheral blood mononuclear cells 
which manifests itself as purple nodules on the skin, mucous membranes, lymph nodes 
and throughout the gastrointestinal tract. These purple nodules in the oral cavity or 
oesophagus lead to pain and difficultly in chewing or swallowing. If in the intestinal 
tract, they can cause diarrhoea and even intestinal obstruction. Lymphomas, including 
non-Hodgkin's lymphoma can involve the small intestines and cause malabsorption, 
diarrhoea and intestinal obstruction. If the lymphoma is in the brain, it can cause 
alterations in personality @sychosis, depression and withdrawal) andmotor and cognitive 
abilities, carcinomas of colour and tongue are also seen. 

Neurologic Diseases 

If the HIV enters the brain, it may result in AIDS dementia. Myelopalhy (disease of 
the spinal cord) can result in paralysis of the lower extremities. Myelopathy affects 
the motor and sensory functions leading to spasticity, weakness in legs. 

Peripheral neuropathy is characterized by sensory loss, pain, weakness and wasting 
of muscles in the hands, legs and feet. The first signs are tingling, burning, numbness 
in toes and fingers. 

AIDS wasting disease. It is a diignose for AIDS in the HIV positive individuals for 
whom no other cause of the symptoms can be identified. It is characterized by persistent 
fever, chronic fatigue, malaise and diarrhoea of unknown etiology. Weight loss of 
10%-15% is common. 

Lypodystrophy: This is a disturbance of fat metabolism that involves the loss of the 
thin layer of fat making veins visible and protruding. Wasting,of the face and limbs and 
accumulation of fat in the abdomen and between the shoulders is an important feature. 

Lymphadenopathy syndrome : The lymph nodes are swollen, firm and sometimes 
tender causing a range of infections such as HIV, influenza or even lyrnpl~oma (cancer 
of lymph nodes). 

Today several retroviral drugs are available to destroy HIV or suppress its replication. 
Management after a viral load test which measures the quantity of free virus circulating 
in the blood stream as CD-4 and T-cells can make the treatment comprehensive and 
focussed on likelihood of developing AIDS. CD-4 cells, also known as T-cells are 
essential components of the defense mechanism against infectious diseases. Table 3.1 
gives some idea of the CD-4 cell count, the conditions, common problems and symptoms 
associated with it. 

Result of CD-4 tests are used to plan appropriate treatment measures and medical 
intervention. 



Cell Count a t ~ d  Symptoms 1 I 

N u t r i t i o ~ l r ~ l  lLIallagcnlcnt V T  
Fcvcl.s and lnfcctions 

  able' 3.1: Condition associated with CD4 + cell count in HIV infectiou 

Oral thrush, Kaposi's 
sarcoma, tuberculosis 
reactivation, Herpes zostel; 
Bacterial sinusitis or 
pneumonia. 

Loss of appetite, white plaques, taste changes, 
mouth discomfot.t. Raised purplish l e s io~~s  
on the skin, ~i~ucows ~~lembtanes, or lynlph 
nodes (~lsually pai~iless). Cough, blood-stained 
sputum, fever, night sweats, weight loss, chest pain 

I 
and fatigue. Herpes car~ses painfill vasa~lar  lesions 1 on skin, inflammation of the nasal cavity and 

Cornmoll Physical PI-oblerns CD-4 Conditions 

Systemic fungal infections, 
~neningitis, tuberculosis, infection 
(protozoal) ofsrnall and large 
bowels. Progl.essive multifocal 
leukoenceplialopathy,peripheral 
neuropathy and cervical 
carcinoma 

100-200/m1n~ 

CytotnegaIovirus disease bacterial 
(mycobacteria), Non-I-Iodgkin's 
lymphoma, AIDS, dementia 

Headache, fever, malaise, nausea, fatigue and 
loss orappetite. Weight loss, skin lesions, 
diffici~lty in brentliing, anaemia, pneurnonia, 
cougl~, blood in sputum, night sweats, weight 
loss, chest pain, fatigue and anorexia, 
Severe chronic watery diarrhoea (LIP to 15-20 
times a day), severe weight loss, electrolyte 
imbalance, abdominal ciamping, fever, nausea, 

Herpes si~nplex or pneumonia 

volnitilig al~cl enlarged ly~npli nodes. Progressive 
weakness and dementia,  speech problems, 
forgetful~iess, visual problelns, incontinence. I'ainfirl 
burning feet, numbness in feet and/or hancls and 
vaginal discha~.ge. 

Blindness or visual loss, fever, fatigue, rl~alaise, 
weight loss, racial oedema, enteritis or colitis, 
fever, severe weight loss, cachexia, diarrhoea 
and ~~ialabsorptio~i. Mumps, fatigue and pain. Loss 
of coordination, 1110od swings, loss oS inhibitions, 

congestion due to fever, 

Weeping skin lesions (oral and perirectal), bleeding, 
rectal discharge, pain, fever, chills, night sweats, 
cough, shortness of breath, antibiotic side effects, 
weight loss arid wealiness. . 

I 1 cogl~itive dys fill~ction. I 
(Aclnptedfiorn AdCIrtil? J, Hughes A, /;iml/s /-1 AIDS I-Ionas Core arlcl l-lospice Adon~ml. Zricl ecl. Snr? I:rnncisco Nzrrses arni ifospice oJ'Sail 
Francisco. 1990. and Phnir* J f ,  Ahrphy R. Contenipor.n~.y Dicrgnosis and Mnrzngeritent of f-11f'/~~llDs ir?fcc/ions. l+eal(h Care Co., 1997). 

1 Now tliat we are clear about HIVIAIDS and the conlplicatio~is lioked with it, let 11s 
move fi~rtlier and lear~i about the etiology, prevale~ice, diagnosis and medical ~~utrition 
therapy for this chronic infection. 

A. Pre~lalerzce, Etiology nrzd Pcrtlioplzysiology 

More than 21  nill lion people throughout the world suffer from I-TIV. The conservative 
forecast of WHO (World Health Organization) is that a minimum of 30-40  nill lion 
people worldwide will be infected with AIDS by tlie encl of the decade. CLII-rently the 
infected i~mbrella spreads in a descending order to sub saharan Africa, South -Latin 
America (Gal-ibbean) North America, Middle East, Western Europe, Easter11 central 
Asia, China, Japan etc. The overall incidence in tlie country is aboirt 0.1 percent (Dellii 
AIDS control Society 10"' September, 2003). 

Pri~nary infection with HIV is tlie underlying cause of AIDS, This invades the genetic 
code of CD-4 cells or T helper ly~nphocyte cells. Infection occurs from an infected 
person through body fluids such as blood, selnen, vaginal secretio~is and lymph systeiil 
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and the central nervous system. The virus (HIV) causes progressive depletion of CD- 
4 cells. This leads to immune deficiency and other complications finally leading to 
AIDS. Even breast milk, saliva, tears and urine contain enough virus to infect human 
beings. Unprotected sex, sharing of contaminated needles, across the placenta to the 
baby are common ways of getting in touch with infected body fluids. Workers must 
take precautions for themselves or others when working with body fluids. The virus is 
not transmittedby causal contact, touching, hugging, kissing or sharingutensils, glasses 
etc. 

It is uncertain whether all HIV infected persons develop AIDS. Reports indicate 
about 5% of HIV infected individuals exhibit no signs of progression to AIDS. 

B.  Diagnosis of H N  Infection 

The first step is ELlSA (Enzyme Linked Immunosorbent Assay) Screening. The 
second step involves western Blot Testing for confirmation of suspected positive 
samples. Both the tests are highly sensitive and specific. This is associated with the 
clinical symptoms that may vary wit11 the stages of disease. 

C .  HIV Medical Management 
The goals of medical management of HIV are to: 

e prolong life and improve the quality of life, 

e suppress the virus to as low a level as possible, 

e optimize and extend the usefulness of currently available therapies, and 

e minimize drug toxicity and manage side effects. 

Disease progression differs from an individual to individual therefore treatment decisions 
must be individualized keeping in mind the stages. 

AIDS IS THE FINAL STAGE OF HIV. IT OFTEN CAUSES SEVERE 
PROTEIN ENERGY MALNUTRITION AND IS OFTEN KNOWN AS AIDS 
WASTING SYNDROME. . 

D. Malnutrition andAIDS 

Malnutrition is an important and complicated consequence of HIV infection. It normally 
manifests as: 

1. Protein Energy Malnutrition: associated with weight loss, body cell mass 
depIetion, decreased skinfold thickness and mid-arm circumference, decreased 
iron binding capacity and hypoalbuminemia. 

2. AIDS wastiiag syndrome: associated with the involuntary weight loss of 10% 
baseline body weight plus either chronic diarrhoea (2 loose stools /day for more 
than 20 days) or chronic weakness and documented fever (for 30 days or more, 
intermittent or constant) in the absence of an associated illness or condition that 
would explain the findings. It may be associated with the following: 

a) Inadequate food intake: Associated with disorders of mo~zth and 
oesophagus such as candidiasis, herpes simplex, severe anorexia, secondary 
to medication, depression, infections. In addition, other contributory factors 
would be nausea, vomiting, dyspnoea, fatigue or neurologic disease. 

) Malabsorption of nutrients: The malabsorptive symptoms have been 
related to both drug diet interactions and the progressive effccts of HIV 
infection. An AIDS enteropathy in the early stages of infection is 
characterized by blunting of the intestinal villi, abnormal intestinal enzymes 
that cause clinical malabsorption. HIV infection infiltrales lymphocytes, as 
well as, enterocytes which make the gut more prone to infections, leading 
to severe diarrhoea and malabsorption. 



c)  Disordered metclbolism : Relates to hypermetabdlisrn or "Altered" energy Nutritional Management o f  
Int'ections and Fevers inetabolism - usually associated with end stage effects of the HIV infections, 

as well as, increased spread of several infections. There is a progressive 
depletion of lean body mass, as well as, increase in REE (Resting Energy 
Expenditure). Energy metabolism is altered as cycling of fatty acids is 
associated with increased serum triglycerides levels, the catabolism of 
skeletal muscle as an endogenous sources of energy and elevated levels of 
the cytokine alpha interferon produced by the cells of the immune system. 
The metabolic picture is unlike simple starvation in which body fat is oxidized 
for energy. 

Studies indicate that as the wasting of lean body mass nears 55% normal for age, sex 
and height in persons with AIDS death is imminent regardless of the cause of 
malnutrition. Body fat is not a predictable marker of wasting in individuals with AIDS, 
especially Inen tend to lose body cell mass with little loss of fat in contrast to 
uncomplicated starvation in which fat stores are depleted. 

Malnutritioil may contribute to the frequency and severity of infection seen in AIDS 
by compromisillg immune function. Deficiencies of protein, calories, copper, zinc, 
selenium, iron, essential fatty acids, pyridoxine, folate, vitamin A, vitamin C and vitamin 
E all interfere with immune function. Severe weight loss call also result in organ 
damage which may increase the risk for a fatal outcome from infections. 

Now let us understand the medical nutrition therapy for AIDS. 

E. Medical Nutrition Therapy 

The general goals of nutrition intervention are to: 

e preserve optimal protein status, 

e prevent nutrient deficiencies or excesses known to compromise iminui~e function, 

e minimize nutrition related complications that interfere with either intake or 
absorption of nutrients, 

e support optimal therapeutic drug levels, .. 
e enhance the quality of life, and 

0 educate patients on importance of balanced diet or how to improve nutritional 
status. 

Table 3.2, presents the screening criteria for medical nutrition therapy in HIV- 
infected adults and adolescents older than 18 years of age. 

Table 3.2: Screening for medical nutrition therapy in HIV-infected adults 
and adolescents older than 18 years of age. 

Referral is automatic when any one of the follo~ving conditions exist : 

Newly diagnosed HIV infectiorl or never been seen by a registered dietitian 

If asymptomatic: not seen by a registered dietitian in the past 6 months to 1 
year 

Newly diagnosed HIV with symptoms or AIDS 

If HIV with symptoms or AIDS: not seen by a dietitian in the past 6 months 
or more 

>5% unintentional weight loss from usual body weight within the last G months, 
or since +the last visit (% weight loss formula: usual body weight- current 
body weight x 100) 

Poor oral intake of food or fluid 

Change in stools (colour, consistency, frequency, smell) 

Persistent gas, bloating, heartburn 
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(Adc~pte~lfrortr Fei~tort M. N~~tritiorz referral screening for adults (I8 + years) with I-IIVIAIDS. AIDS 
Project LosAngeles, 1997.61: Guidelines and Protocol of Care for Providing Medical Nutritiotl Therapy 
to HIV-irlficted Per~ons Stan~iards of Cwe Cornrnittee, Los Angeles Counr)~ Comnlission on fIIVHealth 
Ser~dces. 1997). 

9. 

10. 
11. 

12. 

13. 
14. 

15. 
16. 

17. 

18. 
19. 
20. 

21. 
22. 

23. 

24. 

Once the patients have been screened for medical nutrition therapy, the dietary 
guidelines include: 

Persistent diarrhoea or constipation 

Persistent nausea or vomiting 
Dirficulty chewing, swallowing. Mouth sores, thrush or herpes sinlplex type 1 

Severe dental caries 
Changes in perception of taste of smell 

Food allergies/food intolerance (fat, lactose, wheat, etc.) 

Economically unable to meet caloric and nutrient needs 

Concomitant diabetes rnellitus, hypertension, hepatic or renal insufficiency, 
heart disease, cancer, pregnancy, or other nutrition-related condition. 

Visible wasting ~ 9 0 %  ideal body weight 

Albumin 0 . 2  mg/dL 
Cholesterol c 120 mg/dL or >200 mg/dL 

Trig1 ycerides > 450 mg/dL 
Sclieduled chemotherapy or radiation therapy 
Medication regimen that involves food or meal modification 
Need for enteral or parenteral nutrition 

Patient-or MD-initiated weight management, obesity, vitamin-mineral 
supplementation, vegetarianism or complementary/alternative diet therapies. 

Eizel-gy : Energy needs vary depending on the health status of the individual at the 
time of HIV infection, the progression of the disease and the development of 
conlplications that impair nutrient intake and utilization. Activity call also effect energy 
requirements. Depending on the activity, the energy is increased. In case of fever, the 
energy intake should be further increased so that there is no loss of weight. 

Protein: High protein diets might safely promote positive nitrogen balance and lean 
body mass repletion. Studies are still needed to clarify the ability of high protein diets 
to reverse HIV associated malnutrition and body composition changes. Considering 
that the requirements of protein are increased, an intake of 1.0 to 1.4 g/kg for 
mainlainai~ce and 1.5 to 2.0 glkg for replction has been recommended. Protein 
restriction is recommellded only in persons with severe hepatic or renal diseases. 

Fats: A moderate fat intake is recommended for an HIV patient to add on to the 
caloric density and palatability of the food given. Tolerance to fat varies Irom person 
to person. Studies suggest that the use of medium chain triglyceride (MCT) oil is 
better than long chain triglycerides based supplements for decreasing stbol fat and 
stool nitrogen content and in reducing the number of bowel movements and abdominal 
symptoms. MCTs are more readily absorbed than long chain triglycerides. Fish oil 
(omega 3 fatty acids) when given with MCT oil may improve immune function because 
this combination is less inflamn~ation promoting than the usual omega 6 fatty acids. 

Fluids a~zd Electrolytes: Fluids needs in HIV infected individuals are similar to those 
of well individuals and are calculated to be 30-35 rnL/Icg (8-12 cups for adults) with 
additional amounts to compensate for losses from diarrhoea, nausea and vomiting, 
night sweats and prolonged fever. Replacement of electrolyte loss (Na, K and Chloride) 
in the prescnce of vomiting and diarrhoea is also recommended. 

Viianlin and Minerals: The exact requirements for vitamins and minerals are still 
unknown, increased intake of the following micronutrients: P-carotene, vitamin E, 



ascorbic acid, vitamin B,,, vitamin B, and folic acid is recon~mended. Use ofvitamill N u t r i l i o ~ ~ a l  iLIanagcment of 
Infections a ~ i d  Fevers 

mineral supplement providing 100% RDA is also recommended. . - 

Water Sajety : HIV/AIDS subjects are vul~lerable because of theinlinune suppression. 
Hence water borne pathogens are a concern. Water safety is important. Boil water, 
filter tap water, use boiled water as far as possible. 

HIV and AIDS infected patients are known to have sympto~ns associated with 
medications, mal~~utrition, malabsorption. Some ofthe practical eating suggestions for , 

syrnptom management are given in Table 3.3. 

Table 3.3: Practical eating suggestions for symptom management 

Nutritional considerations for childen suffering from I-IIV are presented next. But 
just let us review the screening criteria for paediatric patients for medical nutrition 
therapy. Table 3.4 presents the screening criteria 7 1 

r 
Symptom/problem 

Nausea 

Sore moutl~/tl~roat 

Xerosto~nia (dry mouth) 

Difficiilty with breathing. 

Diarrhoea 

Constipation 

Fatigue 

Body cell mass loss 

Management 

Small, frequent meals, Avoidance of high-fat, greasy 
foods, Cool or room-temperature foods, Avoidallce of 
lying down flat after eating. 

Soft, moist foods, Avoida~lce of spicy or acidic foods, 
Experimentation with temperature offoods (avoidance 
o f  very hot or very cold foods; cool o r  rooin- 
teinperature foods are best). Use of nutrient-and 
energy-dense foocls to lnaxi~nize oral intake. 

Use of foods that are moist or served with a sailce or 
gravy. Consuinption of liqi~ids at nlealtimes and extra 
fluids between meals. E~nphasis on good oral hygiene: 
flossing, brushing, and ri~lsillg, regular dental care. Use 
of fluoride gels or ~noutliwashes. Co~lsideration of 
prophylactic antifungal therapy. Chewing of sugarless 
gun1 or sucking of mints. 

Use of  easy to eat foods, Use of nutrient-and energy- 
dense foods. 

Fluid and electrolyte replacement, Low-insoluble, high- 
soluble fibre diet. Possible benefits from low-lactose 
diet, Low-fat diet (may be indicated). Avoidance of 
gas-causing foods, beverages and caffeine. 

Increased fluid and dietary fiber intake. Use o f  nutrient- 
and energy-dense foods, including nutritional 
supple~nents. Use of small, ikequent meals and snacks. 
Consideratio11 of alternative nutrition support. 

Adequate sleep, relaxation, exercise, adequate diet, 
especially foods rich in vitamins, B,,. A, C ,  folate, and 
carotene or zinc, asinadequate levels may cause fatigue. 

Avoidance of caffeine, alcohol, cigarette smoking, and 
recreational drug use. Avoidance of stress and 
treatment of anxiety or depressiorr. 

Identification and mallageme~zt of possible causes for 
anaemia. 

Medications: AZT, bactrim, interferon, pyrimethaunir~e 

Other causes: alcohol abuse, bleeding, 
Mycobacterium alriunz complex, tuberculosis, . 
fiungal infections, cytomegalovirus 
Adequate diet, Resistance exercise, C o r ~ e c t  for 
testostero~~e deficiency, Consider anabolic agents (Rx 
from MD) 
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Table 3.4: Screening for Baediatrjc patients (< 18 years of age) with 
HIVIAIDS for medical nutrition therapy 

(Adaptedfiorn Ferztorz M, Hclli,r I,. Nutrition referral screeriingjorpediatrics (<I8 years wit11 HWIAIDS. 
Project Los Arlgeles, 1997 111: Grcidelirles and Protocol of Care the providing Medical Nutriton TJzerapy 
to HIV-irfected I'ersons. Stanrlc~rds of Care Content tee, Los Angles, Country Corntrlissior~ orr HIV 
St~rvices. 19971. 

In ariditioit to the coitditions lisled in Table 3.3 referral to a dietitian should 
be azltomntic when any one of the follorving conditions exist: 

So far we have discussed about the details of dietary management for patients 
irrespeclive of age or physiological status. However, it is known that management of 
pediatric patients is difficutl and a challenging task. We shall now throw some light on 
this aspect also. 
Nutritional Considerations for Children Suffering from HIV 
Young children are among the most vulnerable segmenl to HIV infection. This is 
particularly important as nearly one-fifth of the world's population is between 10 to 19 
years of age and also because HIV can get transmitted from the mother to the foetus. 
According to the Centers for Disease Control, USA the symptoms of paediatric HIV 
infection call be classified ;is given in Table 3.5. 

1. 
2. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 
10, 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

I 

Weight for age <I0 percentile (National Center for Health Statistics [NCHS] 
Heighl for age 4 0 t h  percentile if weight for age is also <loth per celltile 
for age (NCHS) 
Downward crossing of one major weight-for-age percentile 
Poor appetite; food or fluid refusals 
Prolonged bottle-feeding and/or severe dental caries 
Change in stools (colour, consistency, frequency, smell) 
Children 0-12 months having low birth weight 
Children 0..12 months old: no weight gain for 1 month 
Children 0-12 months old: diarrohea or vomiting for r 2  days 
Children 0-12 nlontbs old unable to suck properly 
Childre11 1-3 years old: no weight gain for 2 consecutive months 
Children 1-3 years old: diarrhoea or vomiting for >3 days 
Children 4-16 years old: no weight gain for 2 consecutive months 
Children 4-16 years old: diarrhoea or vomitiug for >4 days 
Albumin < 3.5 mg/dl 
Cholesterol .: 65 mgdl or > 175 mgfdl 
Triglycerides < 40 mddl or > 160 mg/dl 

Table 3.5: Symptoms of Paediatric HIV Infection 

Clinical Category 

N 

A 

B 

You will find it  difficult to understand some of the technical terms. Read the glossary 
in this unit which defines these terms. 

. . 

Symptom Severity 

No syn~ptom 

Mildly symptomatic - 2 symptoms 
(Lymphadenopathy, hepatolsplenomegaly, dermatitis, 
parotitis, respiratory tract infection etc.) 

Moderately symptomatic (anaemia, neutropenia, 
cardiomyopathy, diarrhoea, herpes stomatitis, nephropathy, 
fever >1 month etc.) 

C 
- -- 

Severely symptomatic (opportunistic infections, scvere 
failure to thrive, wasting syndrome, HIV encephalopathy, 
malignancy etc.) 



Nutritional problems among infants and children infected with HIV are related to: Nutrilionol Munngcment of 
Infections and Fevers 

- Poor growth1 weight gain 

- Impaired immune function and recurrent infections 

- Depressed gastrointestinal tract function (malabsorption of fat, protein and 
carbohydrates even without diarhoea). 

- Malnutrition with multiple nutritional deficiencies 

- Dysregulation of lipid metabolism and the fat redistribution syndrome 

- Poor appetite, limited food preferences and taking a long time to eat. 

Nutrition assessment isvery 'important before developing a diet plan for HIV infected 
children. Since developrneiltal delays may occur, therefore the infant/ child's 
developmental age rather than the actual age should be used to assess the most 
appropriate textures, feeding position and utensils. As a dietician, you must make an 
attempt to identify the typeltiming of meals which can be managed by the child/ 
caregiver, in particular the time (duration) the child takes to eat a particular meal. 

The nutrient requirement for paediatric patients can be illuch higher than for adults. 
The major changes in macro and micro nutrients being: 

- The requirements for energy increase by 100% in view of their mobility, fever 
and catch-up growth. The hcight for age data may be used as a guidance to 
estimate energy requirements among children with impaired growth. 

- l'he protein requirements increase by 150% to 200% above the recommended 
dietary allowance to counteract nutritional demands imposed by HIV infection 
and also to promote adequate growth/development of the infantlchild. 

- The vitamin and mirter.al requirements are not known for paediatric patients. 
However, it is recommended to increase the intake by 100% through the 
incorporation of natural foods as micronutrie~its supplements are generally not 
recommended. 

Other Special Considerations 

- Alternative modes of feeding such as gastrostomy may be required. The patient's 
diet may be supplemented or substituted with semi-elemental or elemental 
formulas or age-appropriate sip-feed supplements may be given. 

- Paediatric patients may have a poor appetite wherein the child should be served 
small frequent meals with palatable snacks in-between. Prevent children from 
consuming too much 01 water/beverages before meals. 

- At times HIV infected children may take a long time to eat meals. In such 
situations, limit meal timings to not more than 30 minutes. Encowage praise on 
completion and offer extra food if desired, 

- In case of infants, care must be taken while introducing new foods. Monitor the 
child closely for any signs of allergic reactions. 

Proper nutritional care of HIV infectedpaediatric patients can help them in achieving 
timely milestones and delay the onset of AIDS and its complications, 

We end our discussions on HIV infection here. Every symptom and complication of 
AIDS requires careful dietary care. We have high lighted the key aspects in this 
section. However, it would be a good diesase in detail from other knowledge sources. 73 
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Check Your Progress Exercise 4 

1, Explain the following terms: 

................................................................ a) AIDS wasting Syndrome : 

............................................................................................................. 
b) Persistent General Lymphadenopathy .............................................. 

........................................................................................................... 

c) Kaposi's Sarcoma ............................................................................. 
............................................................................................................. 

d) Peripheral neuropa thy ....................... ... ......................................... 
...........................1...........,.....,.,.......,,,.,..... .............................................. 

2. What are the causes of malnutritioil in AIDS patient? 

................................................................................................................*..... 

........................................... ......................................................................... 

...................................................................................................................... 

3. Why is it important to scrken the patients for HIV positive early? 

...................,..I......,..*.......,..,.,..*......*..,....,..,..,..........................,..,.............,..,,, 

........................................................................................................................ 

...................................................................................................................... 

4. What are thereasons to increase the energy and protein requirements for an 
AIDS patient? 

........................................................................................................................ 

....................................................................................................................... 
........................................................... 

Questions given in check your progress excercise 4 will help you to clarlfy your concepts 

I 
3.8 LET US SUM UP 1 

In this unit, we studied about the defense mechanism of our body. The defense 
mechanism, as you would recall, comprises of the first line of defense which are 
generalized and specific ones, comprising of cell mediated and humoral response. 
Then, we moved on to the infections and fevers. Here we learnt that infection and I 

fevers are coexistent. Fevers, as you had seen, vary depending on the nature of an 1 , 
inEection. An infection can be either acute or chronic. I 

firrther. 

Acute infedionslfevers include typhoid, malaria etc. while chronic infections include 
tuberculosis, HNiAIDS. We learnt the etiology, medical and nutritional therapy for 
each of these. Finally, we focussed on the metabolic aberrations, the associated 
symptoms, dietary modifications (due to drug and nutrient interaction) and a brief list 
of foods to be included and excluded among other considerations. 

I 
I 
I 

I 
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3.9 GLOSS Infectio~~s and Fevers 

Acute HIV infection : patients with transient signs and symptoms 
of HIV infection. 

AIDS (Acquired Immuse t a state of HIV infection along with a CD-4 
Deficiency Syndrome) cell count of 200 or less (or < than 14%) or 

dementia, wasting syndrome or malignant 
disease or one of 26 opportunistic infections. 

AIDS Wasting Syndrome (AWS) : involuntary weight loss of 10% of baseline 
body weight plus either chronic diarrhoea (2 
loose stools /day Ior more than 30 days) or 
chronic weakness and documented fever 
(for 30 days or more, intermittent, or 
constant) in the absence of concurrent illness 
or other condition. 

Asymptoinatic HIV infection : patients without previous signs or symptoms 
leading to classification in group 111 or IV. 

Basal Metabolic Rate : a measurement of energy required to keep 
+ 

the body functioning at rest. 

Cachexia 

Candidiasis 

Carriers 

CMV 

Expectoration 

Graft Rejection 

HIV Infection 

Kaposi's sarcoma 

Lymphadenopathy 

Peripherial neuropathy 

Persistent Generalized 
Lymphadenopathy (PGL) 

: general weight loss, wasting and reduction 
in vitality of body and mind. 

: a disease caused by a species of the yeast- 
like fungus; affects the skin, nails. 

: a typhoid patient who is asymptomatic but 
continnes to excrete the bacteria for weeks. 

: cytoinegalovims or Lymphoma. 

: the act of spitting out saliva or mucus from 
the air passages via the mouth. 

: a rejection of a donated bone marrow by the 
patient's body. 

: an acute syndrome characterized by fever, 
malaise, lymphadenopathy, pharyngitis 
headache, myalgia and sometimes rash. 

: malignant disease of the peripheral blood 
mononuclear cells which manifests itself as 
purple nodules on the skin, mucous 
membranes, lymph nodes and throughout the 
GI tract, 

: swollen, firm and some times tender lymph 
nodes secondary to any number of causes 
ranging from infections to cancer. 

: Neurological disorder causing sensory loss 
in toes and fingers leading to numbGss 
and weakness felt in hands, feet and legs, 

: patients with lymphnodes zlcm in diameter 
that persisted for 23 months at two or more 
extrainguinal sites. 
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MA1 : Mycobacterium aviunl intra cellulare. 

Malignant Cancer 

My algia 

: a tumor that lias a tendency to spread to 
other parts of the body. 

Opportunistic Infection : infection by an organism that does not 
ordi~larily cause discase but which becomes 
pathogenic under certain circumstances such 
as impaired immune response. 

: diffuse muscle pain usually accompanied by 
malaise, vague feeling of discomfort or 
weakness. 

Peyer's Patches 

Yharyngi tis 

Retrovirt~s 

: flat patches of lymphatic tissue situated in 
the small intestine mainly in Elle ileum and 
are the seat of infection in typhoid fever. 

: an i~lflammation of the pharynx resulting 
from a debilitating chronic disease. 

: species of a faiiiily of single strand RNA 
virus having an envelope and containing a 
reverse coding enzyme that allows for a 
reversal of genetic transcription from RNA 
to DNA rather than the usual DNA to RNA, 
the newly transcribed viral DNA then being 
incorporated into the host cells DNA strand 
for the production of a new RNA 
retroviruses. 

3.10 ANSWERS TO CHECK YOUR PROGRESS 
EXFRCISES 

Check Your Progress Exercise 1 

1. Defense mechanism is the body's ability to fight infection and suppress 
multiplication of abnormal cells such as cancer cells. The two major forms of 
defense mechanism include non-specific and specific. 

2. Malnutritioil and infection have a synergistic effect with impaired immunity. 
Several nutrients strengthen the physical barriers of human body such as skin, 
mucous membrane, epithelial tissues whereas others help in directly inactivating 
an infection (T/B cells). When nutritional reserves are low; these defense 
mechanisms become weak/impaired and this increases the susceptibility to 
infections. Most of the i~lfectioiis as we all know result in diarrhoea/vomiting, 
fever or/and anorexia thereby depleting the nutrition reserves still further. Thus, 
malnutrition and infection are inter-related. 

3. Several metabolic changes develop during infection; the most important one's 
are enumerated in Section 3.4. Read it carefully and answers accordingly. 

' 4, Fever may develo) due to: 
- Endogenous factors: allergic reactions, malignancy, graft rejections, 
- Exogenous factors: Infection, inflarnmatio~l or other metabolic changes 

caused by virus, bacteria, molds etc. 

5. i) skin, nlucus membrane 

,iiJ T lymphocytes, B lymphocytes 

i j  13 

iv) acute, chronic 

v) Proteins, fats 



Check Your Progress Exercise 2 Nutritional Management of 
Infections and Fevers 

1. Typhoid is called enteric fever because this infection or bacteria is found in the 
intestine. 

2. During the prodromal stage, there is increasing malaise, headache, cough and 
sore throat, often with abdorniilal pain and constipation, while the fever begins to 
reduce. After 7-10 days there is marked weakness along with diarrhoea/ 
constipation and abdominal distention. 

3. The patients are generally g'iven a high energy high protein soft diet with liberal 
amount of fluids. The characteristic features of enteric fever diet is given in 
section 3.6. Read it carefiilly and answer on your own. 

4. Snack 1: Vegetal.le Dhokla 

Justification: Vegetable dhokla can be prepared by using carrots, spinach, besan, 
curd and some amount of semolina. This snack is easy to digest (fermented - 
soft) and provides good amount of proteiu, carbohydrate, vitamins and minerals. 

Snack 2: Egg Drop soup with boiled potatoes 

Justification: Mixed vegetable stock, whole egg, light cream, boiled potatoes. 
Potatoes will provide carbohydrates whereas, egg would provide good amamlt 
of high biological value protein. Vitamins and minerals would be present in good 
amounts in vegetable stock and egg. (fat-soluble vitamins), Egg and cream 
would provide emulsified fat. 

Check Your Progress Exercise 3 

1. Tuberculosis is a chronic fever resultingin gradual weight loss due to depletion of 
the energy reserves (adipose tissue, muscles and glycogen reserves) hence, it is 
called the wasting disease. The patients are generally malnourished with depleted 
reserves of all nutrients due to reduced food intake, enhanced requireme~~ts and 
impaired digestion/absorption in some cases. 

2. Non-adherence to antituberculous trcatrnent is a major cause of treatrnenl failure, 
continued translnission of tuberculosis and the development oT drug resistant 
strains. 

3. Vitamins of clinical significance during tuberculosis include: carotene, vitamin A 
ascorbic acid, vitamin B, and folate for the following reasons: 

Enhanced conversion of f3 carotene to retinol, increased urinary loss of ascorbic 
acid, Enhanced need for calcium necessitates increased requirements of vitamin 
D, and Drugs may impair the absorption and utilization of certain B-group vitamins 
particularly vitamin B, and folate 

4. Snack 1: Potato and sprouted rnoong dal stuffed chela 

Snack 2: Peanut s j i  cocoilut ladoo. 

Check Your Progress Exercise 4 

1. a) AIDS wasting is the involuntary loss of more thtm 10% body weight, plus 
more than 30 days of either diarrohoea or weakness and fever. Wasting is 
linked to disease progression and death. It results in loss of both muscle 
mass, as well as, body fat which leads to changes in body fat. 

b) It is also known as lymph follicular hypertrophy and is characterized by , 

increased size of lymph follicles. Lymph nodes act as  filters keeping 
orgallisms especially bacteria from entering the blood stream. - 7' 
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associated with AIDS. In AIDS patients, it develops aggressively and 
involves the skin, lungs, gastrointestinal tact and other organs. The tumors 
consist of bluish red or purple nodules made up of vascular tissue. 

d) Peripheral Neuropathy is a type of neurological disorder characterized by 
numbness of toes and fingers due to sensory loss. The patient experiences 
weakness in the peripheral body parts i.e. hands, feet and legs. 

2. Majority of the patients suffering from AIDS are malnourished. The etiological 
factors being reduced food intake associated with anorexia, nausea, vomiting, 
neurological problems; altered metabolic requirements and malabsorption i.e. 
the intestinal absorptive capacity for several micro, and macronutrients may 
reduce. 

3. Early screening of HIV positive individuals is imperative in .order to prevent 
transmission of the virus fTom blood, infected medical devices, sexual intercourse 
and from mother to the child; prevent progression of the infection from being 
asymptomatic/ latent to the development of AIDS; reduce load 011 the existing 
medical infrastructure; and reduce early/ severe morbidity and mortality due to 
HIV/AIDS . 

4. Energy and protein requirements increase markedly during AIDS. The energy 
intake should be increased if the patient is reducing weight, is suffering from 
fever, chronic diarrohoea and/ or tumors. 

AIDS being a wasting disease is frequently associated with loss of muscle 
tissues resulting in weakness, impaired resistance to infections, anaemia, 
hypoalbuminemia. Adequate protein intake can help in delaying or reducing the 
breakdown of lean body mass, maintain nitrogen equilibrium and hence normal 
blood and body composition, as well as, delay the risk of developing opportunistic 
infections. 
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Structure 

4.1 Introduction 

4.2 Nutritional Management of the Critically Ill 

4.3 Special Feeding Methods in Nutritional Support 
4.3.1 Enteral Nutrition 

4.3.2 Parenteral Nutrition 

4.4 Let Us Sum Up 

4.5 Glossary 

4.6 Answers to Check Your Progress Exercises 

Tlle prevalence of malilutrition is a colnmon problem in critically ill patienls i.e. patients 
who have prolonged starvation for more than 2 weeks or intensivc care unit (ICU) 
patients, or hospitalized patients with malnutrition. Malnutrition, we know, leads to 
poor outcomes and therefore should be avoided or treated promptly. In this context, 
nutritional support has become a routine part of the care of critically ill patients and it 
is now widely accepted for the treatment and prevention of malnutrition and other 
specific conditioils of nutrient deficiencies. There is growing evidence that early and 
appropriate goal oriented nutritional support in the ill individual aids recovery. What is 
the nutritional support recommended for the critically ill patients? What is the principle 
and protocol for prescribing these nutritional supports? Thesc are a few issues 
highlighted in this unit. 

Objectives 

After studying this unit you will be able to: 

e describe the nutritional management of critically ill individuals, 

e enumerate the special feeding methods for nutritional support to the critically ill 
individuals, and 

e explain the principle and protocol for prescribing these nutritional support. 

4.2 NUTRImONAL GEMENT OF THE 
GRITIGALLU ILL 

Evidence suggest that critically ill patients or hospitalized patients with malnutrition 
(macronutrient an;l/or micronutrient deficiency) suffer from increased infectious 
morbidity, prolonged hospital stays, and increased mortality. Moreover, even those 
hospitalizcd medical and surgical patients without antecedent malnutrition are typicalIy 
subjected to stress, infection and impaired organ function, resulting in a hypercatabolic 
state. Often these patients are unable to meet their caloric needs, as they are either 
too sick or physically unable to ingest food. In fact, critically ill patients present with 
extreme degrees of metabolic disarrangement in protein and energy metabolism 
characterized by increased protein breakdown which is not entirely suppressed by 
protein or energy intake. In addition there are also extreme degrees of glucose and 
lipid intolerance. Thus providing adequate and optimal nutrition support to the critically 
ill under these conditions constitute a challenging endeavour. Nutritional support has 
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become a routine part of the care of critically ill patient and is now widely accepted 
for treatment and prevention of malnutrition and specific nutrient deficiencies. The 
main goal of nutrition support is to provide an optimum amount of nutritents and 
calories to prevent malnutrition from becoming the main cause for morbidity and 
mortality in the disease process. The other goals of nutrition support include: 

e improve nutritional assessment indices, 
o prevent single and multiple nutrient deficiencies, 
o promote organ integrity and function, 
o ameliorate clinical manifestations of the disease, 
e favourably affect the disease process, and 
o positively influence the patient outcome. 

In fact, what proportion of the nutrients to be delivered to critically ill has been debated 
for years now. Interestingly, earlier concepts in critical care nutrition has u~ldergoi~e 
considerable changes in the past decade or so. For example, few years ago, 50- 
70 Kcal/kg per day was routinely being delivered during critical illness and curreiitly, 
a pragmatic approach is to attempt administration of 25 kilocalories per kilogrnnz 
ideal body weight per day for most patients. The total calorie daily requirement 
should be administered in a fluid volume consisteilt with thc patient's needs (usually 
1 ml/Kcal). Protein sources should comprise 15-20% of thc total claily calorie 
requirement administered as protein or amino acid depending on the route of 
administration. The generally accepted amount of protein is between 1.2 and 1.5 g/kg 
per day, except in severe losses such as burns. 30-70% of the total calories can be 
given as carbolzydrate. This is usually given as glucose but fructose and sorbitoi can 
also be used. Insulin may be required to maintain blood glucose concentration within 
normal limits, especially since insulin resistance is often seen as part of the response 
to stress. 15-30% of the total calories can be given as fat. Critically ill patients 
often utilize fat better than carbohydrates as an energy source and although our 
normal diets contain around 30% fat, it is often advantageous to provide more than 
this to the patients in ICU (Intensive Care Unit) or in IlDU (High Dependency Unit). 
at least 7% of total calories should be provided as Omega-6-polyunsaturated fatty 
acids (PUPA) and triglycerides to prevent essential fatty acid deficiency. 

Regarding micronutrient requirements, approximately lmmol/kg of botli sodium and 
potassium are usually given but this figure will need to be altered when there are 
excessive losses, particularly common from excess sweating and gastrointestina1 
Iosses. An often forgotten electrolyte is phosphate and this is important since it is 
required for normal metaboIic processes resulting in the formatioil of ATP. Other 
micronutrients, e.g, magnesium, iron, copper, zinc and selenium are also necessary, 
but in much smaller amounts. Fat soluble vitamins (vitamin A, carotene) and water- 
solubIe vitamins are also important, but the precise requirement for specific vitamins 
remain unclear. Further, there is emerging data that increased antioxidant vitamins 
(vitamin A, E, C) may be beneficial in various high risk populations in ICU. 

The Harris-Beltedict equation can be used to calculate resting energy expenditure 
(REE), for men and women, along with the usual multiplication !actor to provide 
adequate calorie intake as given herewith: 

Calorie requirements/duy: 1.25 x REE (for each 1°C above 37 add 10% extra allowance) 

Women REE = 655 + (9.6 x weight in kg) + (1.85 x height in cm) - (4.7 x age in years) 

Merz REE = 66 + (13.7 x weight in kg) + (5.0 x height in cm) - (6.8 x age in years) 

The significant reduction in calorie intake, as suggested above, has occurred for a 
number of reasons. One being the recent realization .that critically ill individuals during 
hypermetabolic stress are unable to utiIize excess caIories and that despite delivery of 
adequate nutrients, endogeneous glucose production is not reversed and in fact 
continues. Thus, the excess calorie delivery, in fact, has been shown to result in 
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concentration of glucose in blood), hyperinsulinemia (excessive level of insulin in 
blood) and hepatic steatosis (accumulation of fat in the liver) as indicated in Figure 
4.1. Severe hyperglycemia is associated with glycosurea (excess glucose in urine) 
and hyperosmolar dehydration leading to grave disturbances of fluid and electrolyte 
homeostasis in the critically ill. In addition hyperglycernia has also been shown to 
result in significant reduction in neutrophil cell function. Hyperinsulinemia, on the otl~er 
hand, leads to increased sodium and water retention with resultant greatly increased 
ventilatory requirements due to impaired lung compliance as a result of increased lung 
and body water. Hyperinsulinemia also leads to inhibition of endogeneous lipolysis 
(hydrolysis of lipids) leading to greater carbohydrate utilization, increased carbon 
dioxide (CO,) production and impairment of respiratory function leading to increased 
morbidity. 

1 EXCESS CALORIE DELIVERY 

Hypergl ycelnia r'-l 
Osmotic 1 Neutrophil 

dehydration function 

Hepatic steatosis \,/ LIzk, 
1- 1' 1' Morbidity 

Figure 4.1: Effect of excess calorie delivory ia the critically ill 

The proportion of nutrients delivered to critically ill children has also undergone 
considerable change over the last decade or so. As a broad outline, calorie delivery 
amounts to 20-30 calories / kg / day during the unstable Ebb phase followed by 50-3.00 
calories / kg / day during the recovery phase (depending on individual tolerance). 
What do we mean by the Ebb and the recovery phase? You will soon find out in the 
next unit. Protein intake of 1.5-3.0 &kg per day depending on renal and hepatic 
functional status is optimal has been recommended that carbohydrate in the form of 
glucose should not exceed from 4-6 mgPlcglminute. Hyperglycemia is often encountered 
in the sick stressed infant and older child. Blood sugars therefore should be retained 
ideally below 200 mg/dLin the criticaly ill stressed children. Regarding, lipid delivery, 
it is being recognized that long chain fatty acids (LCT) are potentially 
immunosuppressive when either administered rapidly or in large quantities, hence 
increased utilization of alternate lipid sources is becoming popular. Lipid emulsions 
which include medium chain triglycerides (MCT) and o-3-fatty acids are being 
increasingly used. The amount of lipid administered in the critically ill child has been 
reduced to 15-20% of total caloric intake, 

Besides the nutrients discussed above, several other specific nutrients have been 
reported to improve some body functions or even outcomes of hospitalized patients. 
The nutrients and drugs that have been reported to have beneficial nutritional effects 
on specific body functions and/or clinical outcomes are listed in Table 4 , l  



Clinical Therapeutic 
Nutrition 

Table 4.1: Nutrients and drugs that have been reported to have beneficial 
nutritional effects on specific body functions and/or clinical outcomes 

Branched Chain Amino Acids 

(isoleucine, leucine and valine) 
Medium chain triglycerides 
Structured lipids 
o-3-fatty acids 

Alpha-ketogluterate 

Arginine 
Glutarnine 
Nucleotides 
Growth hormones 

The question that we need to address ncxt, is how to administer the nutritional 
support to the critically ill or in other words what should be the optimal route of 
nutritional delivery. The next section focuses on this aspect. 

FEEDING METHODS IN 
ONAL SUPPORT 

From our discussion above, it is clear that an appropriate goal oriented nutritional 
support is of paramount importance in both decreasing morbidity, as well as, mortality 
in the hypermetabolic and stressed critically ill patient. Initial attempts to achieve 
nutritional goals in critically ill patients should be via oral route as highlighted in 
Figure 4.2. However, this may not be possible always. Sometimes a person cannot 
eat any or enough food because of an illness. The stomach or bowel may not be 
working quite right, or a person may have had surgery to remove part or all of these 
organs. Under those conditions, nutrition must be supplied in a different way. PEN is 
one such way. What does PEN stands for? PEN stands for parentral and ertteral 
nutrition. 

Oral Nutrition Possible 

L. 

Yes q No 

\1 
Enteml 

Parenteral Nonnalfood Norniai food 
adequate inadequate 

Yes I? Yes 

No adaptatiod 
intervention 

V 

Sip feeding 
(Oral Nut

r

itional 
Supple~nents) 

Deficiency of 
energy 

V 

Drinks/Formulas 
nutritionally complete 

providing 
proteins,cnrbohydrates 

fat, vitamin and 
minerals 

Nitrogen enriched 
supplements, protein 

powder - fat elnulsions - n 
Figure 4.2: Oral feeding option 

Energy enriched 
silpplements - glucose polymers 



Both parenteral (pa-REN-te-rul) and enteral (EN-ta-rul) nutrition are in the form of a Medical Nutrition Therapy 
in Critical Care 

liquid. Enteral, is used when the gut is still partially working, but the patient callnot eat 
or absorb enough nutrients to stay healthy. Enteral is delivered directly into thc stomach 
or intestine through a feeding tube. Inparentera!, nutrients are delivered intravenously 
and the GI tract is bypassed entirely. Parenteral is given through a catheter, which 
carries the liquid directly into the bloodstream, where the body absorbs it. Figure 4.3 
illustrates the two nutritional support methods. 

Figure 4.3: Enteral and parenteral n~ttrition support 

The goal of nutrition iiltervention is to supply adequate nutrients to inect the patient's 
nutrient requirement by the most physiologic, safety and cost effective route. Let u s  
get to know these two means of nutritional support better. 

4.3.1 Enteral Nutrition (EN) 

By definition, the tern1 enteral tneans "within or by the way of the gastrointestinal (GI) 
tract." As described above, enteral is defined as provision of nutrition support through 
the gastro-intestinal (GI) tract or by accessing the gut. It also refers to feeding into the 
GI tract through a feeding tube. Enteral nutrition (EN) call be administcred via transoral 
(oral ingestion of food), transnasal (administration of liquid feeds through feeding tube 
through the nose), or percutaneous transgastric routes (through stomach), or by a tube 
into the small intestine called a jejunostomy or percutaileous endoscopic jcjunostoniy 
(PEJ). Hence, e~zteral rzutrition is often called tube feeding, 

EN is a method of providing adequate nutritiol~ that is expected to prevent, improve, or 
reverse malnutrition in patients who are not receiving adequate nutrition orally. 
Enteral, is used when the gut is still partially working, but the patient cannot eat or 
absorb enough nutrients to stay healthy. 

Some of the benefitsladvantages of EN include: 

* it provides nutrition when oral intake is not possible or adequate, 

o it is easier to administer, present fewer metabolic and infectious complications 
(as compared to parenteral route), 

e the intake is easilylaccurately tnonitored, 

9 enteral access is easy, gut integrity and motility are preserved and the stress 
response is attenuated, 

83 
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e it reduces the incidence of pathogen entry or bacterial translocatio~~ into the 
stonlnch cavity or circulation, 

e it provides Inore complete nutrients, trace elements and short chain fatty acids, 
a s  well as, fibre. 

0 it provides atrophic effect on thegut by promoting pancreatic and biliary secretion, 
as well as, endocrine, pancrine and neural factors that help promote the 
physiological and immunologic integrity of the GI tract. 

e the supplies are readily available, and 

e it is cost effective as compared to parenteral nutrition. 

In animal shdies, EN has shown to promote gut motility, it reduces bacterial 
translocation, prevents mucosal atrophy and stimulates the secretion of IgA that helps 
to reduce infectious complications. There is also evidence that EN improves nutritional- 
outcomes and results in greater wound Ilealing. 

Clinically, EN shouldnot be considered an 'all or none7 therapy. For patients unable to 
take adequate nutrition by mouth despite an appropriate modified oral diet, EN can 
provide the remaining calories and proteins to meet estimated requirements. The 
indication for enteral feeding is therefore summarized in Figure 4.4 

I Enteral Feed Indicated I 

Is patient eating solid food 

I 
.t 
Yes I 

Try oral nutrition 
options as given in 

Figure 4.2 
Is p;~ticn! i l i  inking? e 

Nasogastric 
tube through 
the nose into 
the stomach i 

Drink 
feeds 

I (gastric mobility 
dissorder) I 

Initiate enteral feeding1 

postpyrlorically 
(into the small bowel) Jejunostomy 

i tube , feeding 

Figure 4.4: Indication for eateral feed 



What are the conditions when enteral feeding is indicated? Table 4.2 summarizes Medical Nutrition Therapy 
in Critical Core some important conditions. 

TaMe 4.2: Indications for enteric tube feeding for adults and children 

Indications 

For Adults 

Neurological indications 

- 
Hypermetabolism 

Surgical indications 

Gastrointestinal (GI) 
disease 

Cancer 

Conditions 

Severe head injuries 
Cerebrovascular accidents 
&ma 
Neoplasms: advanced primary and secondary intracranial 
tumors 
Dysphagia associated with neurological disorders 

Postoperative major surgery 
Sepsis 
Trauma, bums, organ transplant, acquired immune deficiency 
syndrome 

Facial and jaw surgeries 
Head and neck surgeries 
Oropharyngeal surgeries 
Pharyngoesophageal surgeries 
Polytrauma associated with extensive abdominal surgeries 
Patients with bums for surgeries unable to take oral nutrition 
Surgery conlplicated with sepsis 

Short-bowel syndrome (if absorplive capacity of 
remaining bowel is sufficient e.g. approximately a minimum of 
100 cm jejunal and 150 cm of ileal length of functioning small 
bowel with ileocecal value intact) 
Inflammatory bowel disease 
Minimal GI tract fistula output ( less than 500 ml/d) 
Pancreatitis 
Oesophageal obstruction 
Malabsorption 
Fistulas 

Oral malignancies 

Resistance to oral 
illtake 

Malnutrition 

Organ system failure 

For C h i n  

Oropharyngeal malignancies 
Nasopharyngeal malignancies 
Head and neck malignancies 
Oesophageal malignancies 
Gastric malignancies 
Chemotherapy 
Radiotherapy 

Anorexia 
Dysphagia 
Severe depression 

Protein energy malnutrition with inadequate oral intake for at 
least 5 days 
Malnutrition preoperatively and postoperatively 
Malnutrition in cancer patients 
Malnutrition in patients with Acquired Immune Deficiency 
Syndrome (AIDS), who are unable to take oral nutrition 
Malnutrition in debilitated aged patients 

Respiratory failure 
Renal failure 
Cardiacfailure 
Central nervous system failure 
Hepatic failure 
Multiple organ system failure 

Malnutrition, malabsorption, hypermetabolism, failure to 
thrive, prematurity , disorders of absorption, digestion, 
excretion, utilization, or storage of nutrients , 



Clinical Tlicrnpeutic Once the indication for enteral nutritioil i s  established, the next issue that confroilts us 
Nutrition is what are the types of  entcral i'eeds/fc~rmulas that are available and can  be delivered? 

The Drug and Food Administration (FDA), USA recognizes entel.al jbrrn~ilas as a 
category of product indepeizdent from regular foods, dietary supplements or 
drugs. Multitudes of enteral formulas are available for infusion. The  formulas have 
been traditio~lally divided into yoly~neric, oligomeric and modular. However, there 
are feeds, which can be home made or prepared with natural food items, or feeds, 
which  are  based on polymeric enteric diets such as disease specific feeds or 
opportunistic feeds. These different types of  enteral feeds with their salient features 
are reviewed in Table 4.3. 

Table 4.3: Enteral feeds and their specific characteristics 

Enteral Feeds/Formula Specific Characteristics - 
Polymeric formulas - Provide nitrogen as whole protein, oflen casein, egg white solids 

(also called defined formula diets) 

This is the general purpose, most widely prescribed feed. 
It is the sole source of nutrition intake for critically ill 
individuals with or near normal GI function. 

Oligomeric formulas 
(also called elemental or semi-elemental diets) 
Oligomeric diets are predigested and formu1;ited to 
require minimal digestion by the gastrointestinal tract. 
In other words, these diets are "complete." 

Modular formulaslfeeds 
(used when a particular component of the diet requires 
an increased intake or if a patient requires a special blend 
of diets) 
These modules are not required for the majority of 
patients, and are rarely used 

I (For chronically ill patients with norinal GI functions) 

Disease specific feeds 

(these are specially formulated polymeric enteral feeds) 

Opportunistic feeds 
(with nutritional addition and substitution which are 
suggested to improve various aspects of organ function) 

Drink feeds 
(for those who cannot eat solid foods but can ingest 
liquid diets) 
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or soy protein. 
- Carbohydrate is provided as corn syrup, maltodextrins or 

glucose oligosaccharides, with sucrose added for sweetness in 
oral formulas. 

- Fat is usually provided as soy oil, although corn oil and safflower 
oil may be used. Medium-chain triglyccrides (MCT oil) are rarely 

1 used. 

I - Most of tliese formulas provide enoug11 protein, calories, water: ' electrolytes, minerals, vitamins and trace elements in 2 Uday 
1 for most "nonstressed" patients 
I - Provide nitrogen as oligopeptides from partially hydrolyzed 

whole protein or as crystalline amino acids. 
- Carbohydrate tends to be provided as glucose oligosaccharidcs 

or glucose. 
- Fat is usually present in sr~iall quantities, enough to meet the 

requirement for linoleic acid (an essential fatty acid), which is 
about 2-4% of total calories. MCToil is added to some formulas. 

- Oligo~neric diets have been coriTmercially promoled as ideal for 
patients with decreased bile output (cholcslasis), pailcreatic 
il~sufficiencv and short bowel. 

- Modular formulas are those chat contain or predominantly 
contain one kind of nutrient. 

- There are commercially available modules for protein, fat, 
carbohydrates, vitamins, electrolytes and trace elements. 
Exainples of this might include burns or protein-losing 
enteropathy, if more protein is to be given; or liver disease, if 
less protein is to be given. - 

- Prepared by mixing the ingredients and delivered in an, easily 
digestible form. 

- Provide carbohydrates, proteins and fat in the amount as in the 
balanced diet. 

- For long-term nutritional management. - Natural food items are used to preparing thc feed. 

- For renal patients 
- ' For liver disease patients 

(specialized amino acid solutions have been madc for use in 
special circumstances. For example, liver disease, renal disease 
and "stress," such as trauma and sepsis. For liver disease, these 
solutions are composed mostly or exclusively of brancl~ed-chain 
amino acids, whereas for renal disease the solutions are 
predominantly essential amino acids, 

Addition and substitution include: 
- moremiddle chain triglycerides (MST) 
- increased level of n-3 fatty acids, carnitine, beta carotene, RNA, 

arginine, glutamine etc, 

Nutritionally complete enteral feeds based on polymeric enteral diets 
Palat8ble 



Therefore, it is evident that various enteral formulas are available for infusion. So, Medical Nutrition Therapy 

which one to select? Well, the factors to consider when choosing an enteral formula in Critical Care 

include: 

gastrointestinal function, 

e the type of protein, fat, carbohydrate and fibre in the formula as related to the 
patients digestive and absorptive capacity, 

e calorie and protein density of the formula (i.e. Kcallml, g proteinlml and Kcal: 
nitrogen ratio), 

e sodium, potassium, magnesium and phosphorous coiltent of the formula, especially 
for patients with cardiopulmonary, renal or hepatic failure, and 

e viscosity of the formula related to tube size and method of feeding. 

The nutrition composition of enteral forinulas given in Box 1. 

Some of the commercially available, ready to use enteral formulasJdiets for paediatric 
patients are given in Table 4.4. This information, we hope will be of use, during your 
dietetic practice. So read this information carefully. Do add on to this list the other 
enteral feeds/formulas that you might come across during your study or practice. 

Box 1 

Table 4.4 : Enteral nutrition commercial formulas for paediatric use 

Enteral Forrnl~la Composition 

- Most of the formula provide 1.0-1.2 Kcallml. In high concentrations, they 
may provide 1.5-2.0 Kcallml. 

1 

- Proteins in enteral formulas provide 4% to 32% of total calories. Those 
formulas providing 18 to 32% of calories are considered high-protein solutions. 

- Carbohydrates contribute 40% to 90% of total calories in enteral formulas. 
Carbohydrate sources used in formulas Bre pureed fruits and vegetables, 
corn syrup solids, corn and tapioca starch liydrolysates, maltodextrins, 
sucrose, fructose and glucose. 

- Lipid provides 1.5% to 55% of the total calories of enteral formulas. 

- Water recommended. 

6 Healthy adult : 1 rnl/Kcal or 35 mlkg. 

o kealthy infant: 1.5 ml/Kcal or 150 ml/kg. 

e Elderly: consider 25 mllkg with renal, liver, or cardiac failure; or 
consider 35 ml/kg if history of dehydration 

e Normal tube feeding: 1 Kcallml; 80% to 85% water 

Product - 
NOURISH 

SIMYL MCT 

PEDIA SURE (powder, reconstitute with 
water, ideal for both oral and tube feeding) 

PROSOYAL 

IMPACT (IB) 

NOVASURE Novartis 400 

Company 

Claris 

FDC 

Abbott 

FDC 

Novartis 

Calories/100 g 

518 

460 

496 - 
506 

484 
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Source: Nutrition in Diseases Management. Update Series 1: Pediatric and Enteral Nutrition in the 
Indian Context. Centre for Research on Nutrition Supporl System. 

Besides the formulas listed above few enteral formulas for older children (over 4 years 
of age) are also included in Table d5. 

Table 4.5: Enteral formulas for children over 4 years of age 

- 
200 (per sachet of 
42 g) - 
55 (each 100 ml of 
reconstitution) 

80.3 (each 100 ml 
of reconstitution) 

RESOURCE JUNIOR (contain lactose, 
fibre and gluten free) 

LACTODEX (complete low lactose, low 
fat nutrition during diarrhoea) 

LACTODEX-LBW(feeding of preterml 
LBW infants until sufficient mother's milk 
is available) 

Novartis 

Raptakos 

Raptakos 

MILK CARE LBW (life saving formula 
for premature/LBW infants) 

ZEROLAC (for lactose intolerance, acute 
chronic diarrhoea) 

ENERGEX (lactose intolerance to 
cow's milk) 

TROPHOX (protein supplement) 

In the formulas listed above, you would have noticed the calorie content given for 
each formula. How is the energy and protein content of the formula deternlined? The 
formula used includes: 

Disease Specific 

DIABETIC 
Glucerna 
Fresubin Diabetic 
Resource Diabetic 
Nutrocal DM 
HEPATIC 
Fresubin Hepa 
Resource Hepa 
RENAL 
Nephro - post 
dialysis, 475 Kcal, 
can be given orally 
Suylena- pre dialysis. 
475 Kcal, can be 
given orally 
Nutrenal CRF - pre 
dialysis, 518 Kcal, 
can be given orally 
Nutrenal TM - post 
dialysis, 5 18 Kcal, 
can be give11 orally 

Source: Nutrition in Diseases Management. Update Series 1: Pediatric 

- Kcallml x ml given = Kcal 

Dalmia 

Raptakos 

hdon 

Rapatakos 

Semi- 
elemental, 
Partially 

Hydrolyzed 

PERATIVE- 
partially 
hydrolyzed 
protein 

SURVIMED 
OPD - 
oligopep tide 

PEPTAMEN 
- exceptional 
peptide 
formula 

Complete 
Balanced 
Nutrition 
Formula 

F E ~ I A S U R E  
(Powder) 

 RES SUB IN- 
liquid:lactose, 
cholestrol and 
gluten free 

NUTREN 1.0- 
powder 

RESOURCE - 
powder: lactose 
free 

HORLICKS 
PLUS: Powder 

- % protein x Kcal = Kcal as protein 

501 

64 (each 100 ml of 
reconstitution) 

506 

- 

Indian Context. Centre for Research on Nutrition Support System. \ 
I 

and Enteral Nutrition in the 

Balanced 
Formula with 

Additives 

Fresubjn 
Isofibre 

Nutren fibre 

- Kcal as protein x 1 g/4 Kcal = g protein 
i '  

r 

I 



Let us try to understand this equation with the help of an example. Medical Nutrition Therapy 
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Example: Patient drinks 100 ml of a 18.2% protein product that has 1 Kcal/ml. ' 

Therefore the calorie, protein content would be: 

- 1 Kcallml x 100 ml = 100 Kcal ' 

- 0.182 % protein x 100 Kcal = 18.2 Iccal 

- 18.2 Kcal x lg protein14 Kcal = 4.55 g protein 

The common methods of administering the enteral formulas include: 

e Continuous method = slow rate of 50 to 150 nlllhr for 12 to 24 hours, 

e~ Intermittent method = 250 to 400 ml of feeding given in 5 to 8 feedings per 
24 hours, and 

e Bolus method = may give 300 to 400 ml several times a day. 

With a detail review of the nutrient composition and method of administering the 
enteral formulas, we shall end our study on enteral nutrition by reviewing the 
disadvantages and complications, if any linked with enteral feeding. 

Disadvantages and Conzplicatiorts of Enteral Feeding 

There are a few comnlon complications linked with the use of enteral feeding. These 
complications include: 

cs Access problems (tube obstruction) 

@ Administration problems (aspiration, tube migration) 

e Gastrointestinal complications (diarrhoea) 

e Metaboliccomplications (overhydration) 

Besides the complications mentioned above, use of cnteral feeding is associated with 
increased risk of bacterial contamination especially in case of home made blendcrized 
foimula. Further, they may be labour intensive and may require site care and monitoring. 
Thky are 'less palatabley and do cost inore than oral diets. 

Next, let us get to know about the parenteral nutrition. Before we begin our study, 
however let us review what we have learnt so far by answering the check your 
progress exercise 1 given next. 

Check Your Progress Exercise 1 

I 1. Enumerate the nutrient requirements of the critically ill adult. 

2. What are the types of nutrition support we can provide to a critically ill individual? 
Elaborate. 

....................................................................................................................... 

....................................................................................................................... 
.................................................................. ",.....,..,.,...#...~....,.,.........,............... 

....................................................................................................................... 
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Nutrition 3. When is enteral nutrition indicated? List atleast disease conditions. 

1 

................... ................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
....................................................................................................... 

4. List the dserent types of enteral fonnulas/feeds which can be made available 
for the critically ill patient. 

................................................................................................................. ..... 

..........................................................................*.................*........................ 

....................................................................................................................... 

....................................................................................................................... 
Now that we are clear on enteral nutrition let us get to know about parenteral nutrition. 

4.3.2 Parenteral Nutrition 
Enteral nutrition, we learnt, above means within or by the way of gastrointestinal 
tract. Parenteral nutrition, on the other hand, refers to nutrients delivered to the patient 
in a manner other than through the gastrointestinal (GI) tract - usually delivered 
intravenously (bypassing the digestive tract) as you may have noticed in Figure 4.3. 
Parenteral nutrition is one of the ways people receive food when they cannot eat and 
there is a dysfunctioning of the digestive tract. It is a special liquid food mixture 
administered into the blood through a vein. The mixture contains all the protein, 
sugars, fat, vitamins, minerals, and other nutrients needed. It is sometimes called 
"total parenteral nutrition," "TPN," or "hyperalimentation." Parenteral nutrition, in 
fact, can be of two types - total parenteral nutrition (TPN) and partial parenteral 
nutrition (PPN). TPN supplies all of the patient's daily nutritional requirements. Partial 
parenteral nutrition, on the other hand, supplies only part of the patient's daily nutritional 
requirements, supplementing oral intake. Many hospitalized patients receive dextrose 
or amino acid solutions by this method as part of their routine care. 

When is the use of parenteral nutrition indicated? Parenteral nutrition support is 
indicated in the presence of compromised nutritional status when adequate nutrients 
(protein and calories) cannot be provided by oral or enteral route or when oral or 
enteral feeding is insufficient (as in burns or polytrauma), undesireable (as in the case 
of fistulas), ineffective (short bowel syndrome, severe malabsorption) or impossible 
(intestinal obstruction or pseudo obstruction). In other words, parenteral nutrition is 
generally used when the enteral route is either inaccessible or its use is contraindicated. 
It is also used as a supplement to enteral feeding if adequate nutrition is not possible 
via the enteral route alone. This type of nutrition is used in the most critical patients, 
which may have one or more of the following symptoms: 

o Intestinal obstruction or ileus, 

e Inadequate digestive or absorptive capacity, 1 7 

a Uncontrollable vomiting (this is particularly life threatening to a diabetic patient), 

Inability to tolerate food for any reason (e.g. head trauma, burns to mouth/face/ 
I oesophagus), 

I ' 

e High risk of aspiration because patient is unconscious or has a neurologic problem, 
and 

I 
i e Need for complete GI tract rest due to digestive disease, healing time needed 

for GI tract lesions or surgical repairs, acute pancreatitis or hepatitis. 



In infants and children parenteral nutrition is indicated during intestinal failure (short 
gut, protacted diarrhoea, post-operative abdominal or cardio-thoracic surgery, radiation 
etc.), organ failure (acute renal or liver failure), and hyper-catabolism (as in extensive 
burns, severe trauma etc.). 

The advantages of using parenteral nutrition is that it: 

e provides nutrients when less than 2 to 3 feet of small intestine remains, when 
surgical procedures are carried out and 

e allows nutrition support when GI intolerance prevents oral or enteral support 

Parenteral support is generally given for a short period (two weeks or so), at which 
point the patient has hopefully begun to recover from the symptoins that caused the 
need for this type of support in the first place. PN may include a combination of 
sugar and carbohydrates (for encrgy), proteins (for muscle strength), lipids (fat), 
vitamins, electrolytes, and trace elements. Electrolytes include sodium, potassium, 
chloride, phosphate, calcium, and magnesium. Trace elements i~iclude zinc, copper, 
manganese, and chromium. Vitamills includc, vitamins - A, C, D, l3, I<, 8, (thiamine), 
B, (riboflavin), niacin, pantothenic acid, B,  (pyridoxinc), B12, biotin, choline (cofactur 
for enzymatic reactions), and folic acid. 

Let us take a closer look at the nutrient composition of parenteral nutrition. 

Carbohydrates are principally provided through glucose and dextrose. Parenteral 
nuhition is initiated with a glucose inhsion at a dosage of 5 ing/kg/minute and increased 
in daily increments to a maximum of 25 gm/lcg/day. 

Protein requirements call be met by providing the appropriate amounts of amino 
acids. The range in adults is from 0.5 to 3.5 g/kg/day. Protein requirement of 1.2 to 
1.5 g protein/kg ideal body weight (IBW) is recomnleilded in case of mild or moderate 
stress and 2.5 g protein/kg IBW in case of burns or severe trauma as you would read 
later in Unit 5. Proteins are gencrally provided as crystalline amio-acid solution in 
standard 500 ml bottles. The solutions vary in amino-acid concentration (3,3.5, 5, 7, 
8.5,10% solutions) and composition. They call be selected based on underlying disease 
condition. ' 

Lipids in parenteral nutrition are used as a source of esscntial Catty acids and encrgy. 
Fat emulsion solutions are available as 10% (1.1 Kcallml) or 20% (2 I<cal/ml) 
preparations, and are derived from soybean, safilower, or cotton-seed oil, with thc fat 
mainly present as triglyccride. The ultimate total daily dose of parenteral lipid emulsion 
should not exceed 4 &kg. 500 ml of 10% lipids give11 once or twice a weclr is enough 
to prevent the deficiency of esscntial fatty acids. 

The fluids should be customized and prepared on a daily basis as per requirement and 
tolerance. 30 to 50 ml per kg is the fluid recommendation. The calculated quantities of 
aminoacids, glucose and electrolytes are mixed in a bottle to which calcium gluconate, 
phosphates, multivitamin and heparin is added. The nutrient mixing should be carried 
out under aseptic conditions. 

An example of the daily intravenous requirements, particularly for infants and children, 
for few nutrients is given in Table 4.6. 

Table 4.6: Daily intravenous nutritional requirements in infants and children 

Some of the parenteral products available in Indian market are highlighted in 
Table 4.7. 
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Table 4.7: PN products available in Indian market 

Product 

A. Amino Acid Infusions 
1.  Startdard infusions 

Aminosteril KE 
Aminosteril PAD" 

I Aminoplasmal 
Aminodrip 

Strength Volume 
(mu 

Protein 
Content (g) -4 

2 .  Infusions for specialized situotrons 

- Branched Chain 
Amino Acids (BCAA) 
Enriched (42%) 

- (Used in Hepatic Patients)- 
Anlinosteril Hepa 

- Rich Arginine 
(Used in Renal Patients) 
Arninosleril 

I 'Arninsteril PAD (100 mi are specifically designed for Pediatric use. I 
B, Lipid Infusions 
There is no MCT containing PN preparation available in India which is exclusively 
for pediatric use (100 ml). 

Product Strength 1 ( 40 )  

MCTILCT Solution- 
Lipofundin 

LCT Solution only 
Lipofundin 

Celepid 

Intrallpid 
I 

Volume 
(ml) 

Energy 
Content 

(Kcal) 

450 cal 
450 cal 

900 cal 
180 cal 

900 cal 
450 cal 
450 cal 
450 cal 
90 cal 

900 cal 
450 cal 
450 cal 
90 cal 

I C. Dextrose 

Source: Nutrition in Diseases Management. Update Series 1: Pediatric and Enternal Nutrition in the 
Indian Context. Centre for Research on Nutrition Support System. 

Strength 
5% 
10% 
20% 
,25 % 
50% 

Volume 
500 ml 
500ml 
500 ml 
As Ampules 
500mlArnpuleand100mlbottle 

*Aminsten1 PAD (100 ml are specifically designed for Pediatric use. 



Now that we have a basic understanding about parenteral nutrition, it is also important 
for us to realize that there are certain precautions and complications linked with the 
use of parenteral nutrition. These are enumerated herewith: 

e Blood parameters needs daily check. 

@ This type of nutritional support requires administration within the hospital due to 
the need to use sterile technique in handling the catheter and solution. 

b Also patient's requiring this support are generally very critical and need the 
supervision of 24 hour intensive care support, and 

e The risk of infection is the greatest worry with this type of nutrition requiring 
catheter. Aseptic (sterile) technique must be used at all times. Sepsis is the most 
frequent serious complication during PN, resulting in increased morbidity (due to 
technical and metabolic complications), mortality and healthcare costs. Common 
sources of infection include Staphylococcus aur-eus, Staphylococcus 
epidennidis, Candida species, Pseudomonas species, and Escherichia coli. 

Sudden termination of TPN can cause hypoglycemia, particularly in malnourished 
patients. In patients on cyclic PN, the rate should be halved for 1 hour prior to 

, discontinuing it (Refer to Box 2 which presents advice on how to transition from 
PN to enteral to oral feeding). 

.- - - . - - -- - 

'Having gone through the discussion above, we hope your understanding about the 
parenteral nutrition would be somewhat clear. To help you recapitulate what you 
have learnt so far we have included some questions in check your progress 
exercise 2. Answer these questions and check your understanding on the topic. 

Box 2 

Check Your 'Progress Exercise 2 

1. What is parenteral nutrition? How doesit differfrom enteral nutrition? 

....................................................................................................................... 

............................................................... ;.*.,.,*...,........,......................,....#...... 

....................................................................................................................... 
.................................................. ................................................................... 

2. What are the indications for providing parenteral support to patients? 

...................................I........................................... .......................................... 
....................................................................................................................... 

.. " ...... "..'..............................................................................*.....................*..... 
, . ....................................................................................................................... 

< . . 

Transitioning to Ora l  Feeding 

Medical Nutrition Therapy 
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To ensure that the patients nutrient needs are met, TPN infusioil should continue 
while oral feedings are initiated. At times the digestive tract atrophies if not used 
for more than two weeks; in such situations the food may not be tolerated well at 
first. TPN should be continued until nutrient nccds are met with Iood. To enhance 
tolerance the following tips may be of usc: 

- If the patient is consuming an eilteral formula, serve it diluted. 
$ 

- Encouraging the patient to sip small volumes frequently at first. .. - Gradually increase volumes and time between feedings. 

- If the patient is to be weaned lor food, use transitioilal diets starting with 
clear liquids. 
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Nutrition 3. Why does the use of parenteral nutrition require great precaution? 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

..................................................................................*.... o.............................. 

LET US SUM UP 
In this unit, the focus was on the nutrient requirements of tlie critically ill individuals 
and on the types of nutrition support to be provided to such individuals. 

We studied that the earlier concepts in critical care nutrition have undergolie collsiderable 
changes in the past decade or so. Currently, a pragmatic approach is to provide 
25 kilocalories per kilogram ideal body weight per day for most patients, The total 
caloric daily requirement should be administered in a fluid volume consistent with the 
patient's needs (usually ImlKcal). Protein sources should comprise 15-20% of the 
total daily calorie requirement. The generally accepted amount of protein is between 
1.2 and 1.5 g/kg per day, except in severe losses such as burns. Glucose should 
comprise 30-70% of the total calories and fats 1530%. 

Both parenteral and enteral nutrition are the types of nutrition support administered to 
the critically ill patients. Both are in the form of a liquid. Enteral is delivered directly 
into the stomach or intestine through a feeding tube. In parerzteral, nutrienls are 
delivered intravenously and the GI tract is bypassed entirely. The indication for 
adnlinistration of these feeds varies and different types of products are available in 
the market. Some of Lhe ente~al feeds can be homemade as well. Nutritional support, 
therefore, does influence the outcome of critically ill patients and evidence suggests 
that the consistent acl~ievement of nutritional goals is important and this should be 
feasible through the enleral or parenteral route. 

I 

Catheter : a flexible tube used to deliver fluids into or withdraw fluids 
from the body. 

Hepatic steatosis : refers to simple fatty liver, i.e. the accumulation of fat in 
the liver cells with no irdamnlation or scarring. 

Hyperglycemia : a condition characterized by the presence of an abnormally 
high concentration of glucose in the blood. 

Hyperinsulinelnia : a condition, present in people with Diabetes Mellitus (type 2) 
or insulin resistance where excess levels of circulating 
insulin is present in blood. 

Jejunostomy : a way to provide food through a tube placed into the 
sinall intestine 

ANSWER TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 

1. The patient should be provided G 25 Kcallkg ideal body weight per day. The 
total energy to be provided by Various macro-nutrients should be in the following 
proportions: Carbohydrates : 30-70% of total calories, proteins: 15-20% of tlie 
total calories (or 1.2-1.5 gl kg IBWI day) and fat: 15-30% of the total calories. 



2. Nutrition support is generally provided to the patient when heishe cannot consume 
food orally or has impaired capacity to digest/ absorb. Two major forms of 
nutrition support are: 

Medical Nutrition Therapy 
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- Enteral nutrition which is provided when the gastrointestinal tract is working 
partially/completely. It can be provided through nasogastric/naso-jejunal 
route or by conducting gastrostomies. 

- Parenteral Nutrition is given through the large central vein or peripheral 
veins when the gastrointestinal tract is not functioning. 

3. Enteral nutrition can be given both as a substitute or as a supplement to oral 
intake. It is indicated during hypermetabolic states such as cancer, malnutrition, 
fever; impairedlaltered functioning of brain, kidneys, liver etc.; resistance to 
oral feeding such as GERD, severe vomiting etc.; and in diseases of the 
gastrointestinal tract such as pancreatitis, cholelithiasis, fistulas, obstructions/ 
fistulas. 

4. Depending upon the underlying disease condition, duration of illness and the 
current status of G.1 tract any of the following enteral feed formulas may be 
used alone or in conjunction with each other. The major types of enteral formulas 
are polynleric, oligomeric, modular formulas, blenderised, disease specific, 
opportunistic and drink feeds. 

Check Your Progress Exercise 2 

1. Parenteral nutrition refers to administration of nutrition outside the digestive tract 
i.e. intravenously. It is a method of delivering nutrients with the help of a catheter 
directly into the blood stream. Whereas, enteral nutrition is delivered directly 
into the stomach or intestine through a feeding tube. 

2. Parenteral nutrition is generally supplied when no part of the gastro-intestinal 
tract (particularly small intestine) can be successfully utilized to facilitate digestion 
and/ or absorption of food/ nutrients. It is usually given in critically ill patients 
who are suffering from burns of the gastro-intestinal tract, carcillornas of the 
gut, atrophy of the small intestine, blockage of the rectum/ colon, surgery of the 
smallParge intestine or other organs associated with digesting oifood and patients 
suffering from multiple complications such as diabetes with autonomic neuropathy 
and chronic renal failure. 

3. Parenteral nutrition require great precaution because: 

i) infection can occur at the catheter insertion site and therefore dressings 
must be changed daily. 

u) Technical complications such as pneyumothorax and haemothorax can 
occur. 

iJ Metabolic complication can occur. 
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We all experience stress at some time or the other in life. Stress is the condition or 
stinlulus that threatens the body's homeostasis. Stress may be physical and/or mental 
and may develop due to a number of reasons. Emotional stress results from feelings 
of ambition, divine and desire but is perceived as positive. However strain, tension ancl 
anxiety due to death of a dear one, financial problems, divorce, unemployment, sickness 
and injury, etc. are negative forms of emotional stress. Physical stress may occur in 
the form of starvation, illness, surgery, infection, injury, burns or trauma. We must also 
remember here that following a major stress, patients often exhibit a characteristic 
behaviour. These include immobility, when patients are fearful of moving or interacting; 
withdrawal, when patients may cease being aware of their environment and become 
incommunicative; and antagonism, when patients may resist interaction and display 
hostility to those around thenl. Altered cerebral blood flow.may also be a reason for 
altered mental state. 

In this unit, we shall be discussing the metabolic alterations an9 the importance of 
good nutrilion in combating the ill effects of stress such as surgery, burns, trauma and 
sepsis. We shall first however, brief ourselves regarding the major physic~inetabolic 
changes which may develop once the stress response has been activated. 



Objectives 

After studying this unit, you will be able lo: 

e define a stress response, 

Nutrition During Stress 

e enlist the various phases of a stress response, 

e discuss the physiological, hormonal and metabolic changes during situations of 
stress such as surgery, burns, trauma and sepsis, and 

e describe the nutritional support required for these stress conditions. 

THE STRESS WESPONSE 

The terms trauma, stress, shock are very often used interchangeably and encompass 
a variety of conditions such as sepsis (infection), burns, injury (accidents, wounds), 
surgery (electiveJemergency) etc. Before we proceed towards understanding the 
physical and metabolic responses of the human system towards stress, it is important 
to reinember that whether tlie evcnt is in the form of sepsis (infection), trauma 
(including bums), or surgery, once the systemic response is activated, the physiologic 
and metabolic changes that follow are signilar and may lead to shock and other 
outcomes. Variable responses relate to patient's age, previous state of health, pre- 
existing disease, type of infection and presence/absence of multiple organ dysfullction 
syndrome (MODS). 

It has long been recognized that the physiological response of the patient to a stress 
or disease process will very largely determine the outcome. To an extent this will 
depend on the extent of the shock and injury; this tends to be minimal for minor 
surgery or injury and extensive for tnajor accidental or surgical trauma. However, the 
pl~ysiological reserve of the'individual is also important. Signals that are initiated in 
injured or ischaemic tissues communicate the exlent of the injury systemicalIy. These 
stress responses are necessary for thc process of recovery from injury. However, 
when trauma is severe, the resultant physiological responses are extensive and 
sustained, such that the same responses may be detrimental and contribute to the 
progression to critical illness and even death. Stress response means major changes 
in metabolism that occur after severe injury, illness or infection. Tl~e nutrient needs 
of the body are greatly altered as a result of this response. There is accelerated 
catabolism of lean body or skeletal mass resulting in muscular wasting and a negative 
nitrogen balance. The metabolic responses to critical illness have been studied in a 
variety of critically ill patients, especially those with trauma, bums, or sepsis. The 
responses are often grouped into phases on the basis of their temporal relation to the 
injury or insult. The stress response is therefore referred to as a dynamic process 
that has an ebb phase, a flow phase and an arznbolic phase. Let us discuss these 
phases one by one. 

Ebb-Phase : This occurs immediately following injury and lasts for approximately 
24-hours. The so-called ebb phase, which is the early phase of the injury response, 
is characterized by: 

e an elevated blood glucose level, 

e normal glucose production, 
e elevated free fatty acid levels, 

e low insulin concentration, 
@ elevated levels of catecholamines and glucagon, 

an elevated blood lactate level, 

e depressed oxygen consumption, 

e below-normal cardiac output, and 

8' below-normal core temperature. 



The ebb phase is dominated by cardiovascular instability, alterations in circulating , 
blood volume, impairment of oxygen transport, and heightened autonomic activity. ! 

Emergency support of cardiopulmonary performance is of paramount therapeutic 
I I 

concern. Shock is the clinical manifestation of the ebb phase. After effective : 
resuscitation has been accomplished and resloratibn of satisfactory oxygen transport 
has been achieved, the next phase i.e flow phase comes into play. 

Flo~v Phase : This is a neuro-endocrine response to physiological stress following 
the ebb phase. This phase is characterized by: 

normal or slightly elevated blood glucose level, 

e increased glucose production, 

s normal or slightly elevated free fatty acid levels, with flux increased, 

a normal or elevated insulin concentration, 

e normal or elevated levels of catecholamine and an elevated glucagon level, 

a normal blood lactate level, 

e elevated oxygen consumption, 

s increased cardiac output, and 

e elevated core temperature. 

It is characterized by hyper metabolism/catabolism. Increased cardiac output, urinary 
nitrogen losses, oxygen consumption, body temperature and encrgy expenditure occurs 
during the flow phase. There are also profound hormonal changes. As a result, there 
is breakdown of body protein stores to provide glucose and hcnce a rapid loss of 
nitrogen in the urine. Blood flow to the gastrointestinal tract is of en reduced during 
this phase. This decreases, the sllpply of oxygen and nutrients to the gastrointestinal 
tract. The secretion of mucus is decreased, whereas, gastric acid secretion is increased. 
This leads to wasting of the cells lining the gastrointestinal tract resulting in 
diarrhoea and bloating. 

Recovery orArtabolic Phase: When wounds are closed and infection has resolved, 
repletion of lean tissue and fat stores along with restoration of strength and stamina 
can begin. This final, anabolic phase often begins near the time of hospital discharge' 

. and may persist for months before the patient fully recovers and is characterized 
by building up of body tissue and nutrient stores (anabolism). This phase is also 
marked by hormonal changes. There is an increase in the release of insulin and 
growth hormones. The patient's progress to the anabolic phase is important and 
depends on a number of factors. Age, severity and duration of the stress, as well 
as, the individual's prior nutritional status influence tissue growth and anabolism. 
Attempts to restore body mass and nutritional status rapidly may induce adverse 
metabolic consequences. Underweight and overweight patients and the elderly are 
patticularly vulnerable to overfeeding, because of the difficulties in assessing true 
requirements. 

Patients wit11 ample nutrient stores to draw on during stress are better able to tolerate 
the negative effects of the stress, especially in case of emergency or unexpected 
stress. Having learnt about the stress response and its three phases, next let us move 
on to the study of the stress conditions, namely smgery, bums, trauma and infections, 
which have a great impact on metabolisln 1 

We shall first begin with surgery. We will learn about the changes in the metabolism 
of the body before and after surgery and how can an appropriate nutrition 
support minimize the stress/conlraindications of surgery thereby promoting a speedy , 

I 

recovery. 
. . 



5.3 SURGERY 
Nutrition 1)11ring Stress 

Surgery ! Does the word itself nol create a fceling of anxiety and bring our thoughts 
towards a debilitating state of hcalth which woulcl be accompa~lied by pain, inability to 
move and a high susceptibility for severe inorbidity/mortality! Well, surgery, in fact, is 
one of the most stressfull situations encountered in life. But have you ever focused 
your thoughts as to what exactly does the term surgery mean? or during which situations 
is surgery performed? What is the impact of a surgical procedure on our health and 
how call judicious utilization of medical and dietary services improve the ultimate 
outconle? Let us discuss these aspects one by one. 

Well, surgery is that branch of medical science which has for its object the cure of 
local injuries or diseases, as wounds or fractures, traumas elc., whether by manual 
operation or by medicines along with constitutional treatment. A surgical procedure 
may be conducted in response to a sudden injuryltrauina as you may have witnessed 
in case of road accide~ltslcrush injuries. This is referred, to 'Emergency Surgery' 
during which the patient is in a variable state of resuscitation and the ol3jective of 
treatment is to preseive as many organs and bodily functions as possible with minimum 
further trauma. Surgery however may not always be an outcome of an emergency. It 
may be undertaken as part of a well planiledpatient care process and involves removal 
or reconstructio~l of organs/body parts to promote treatment or for cosmetic purposes. 
Such surgical procedures are referred to as 'Elective Surgery'. By-pass surgery of 
the heart, re~noval of organs, limb amputations, laproscopies are some cornmoil examples 
of elective surgery. The difference between elective and emergency surgery lies in 
the ability to prepare the patient for the injury and Lo control homeostasis/stress response 
in the elective surgical patient, while this is not possible in the traumatized patient. We 
must however remember here that whatever may be the forin of surgery or its 
subsequent prognosis, the response of the human body to both forms of surgeries is 
quiet similar. In our subsequent discussions we will help you in understanding some of 
the key physiological/metabolic responses to surgery which in-turn affect: the nutritioi~al 
requirements of the patient. 

5.3.1 Physiological Response to Surgery 

Although advances in inedicine and nutrition support have greatly reduced the morbidity 
and mortality associated with surgery, debility commoi~ly accompanies surgical illness. 
It occurs in varying degrees after elective/emcrgency operations and other critical 
illnesses. Debility is caused by a variety of factors, including specific biochemical and 
physiologic alterations that usually occur in response to injury and disease, especially 
those that persist for a long time. Virtually all surgical patients experience some pain. 
Pain usually occurs in association with an incision or with a wound resulting from 
fracture, burn, contusion, or any other type of injury. In addition to creating an ullpleasant 
subjective experience, pain often linlits physical activities, such as turning in bed, deep 
breathing, coughing, and walking, and thereby directly interferes with recovery. Elevation 
of body temperature above normal, leukocytosis, and other s i p s  of inflammation are 
common features of critical surgical illness and should be expected. The extent of 
temperature elevation is generally proportioilal lo the severity of illness. In a paticnt 
wit11 amajor burn- an extreme example of critical surgical illness - body temperature 
may be as high as 39°C (102.2"F). The leukocyte count is also typically elevated and 
may be as high as 20,000 cellsl mm3 during satisfactory recovery. 

Food is commonly withheld from the patient before and during various diagnostic and 
therapeutic procedures, as well as, before operations or after injury. Starvation for 
several days appears to be well tolerated by patients who were relatively well nourished 
before their critical illness. However, if food deprivation is prolonged, the conlplications 
of starvation will compound t& effects of critical surgical illness. It is ienerally 
recommended that total starvation should usually be limited to a period no longer than 
3 or 4 days. 
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Several metabolic changes also occur as a corisequence of injurylsurgery. For instance, 
ili.jury caused by the operaliorl initiates an inflammatory respoilse resulting in the release 
of cytokines and acute phase proteins, along with the activation of stress hormones. 
The release of these mediators causes a change of metabolism into a catabolic state. 
There is a rise in the levels of circulating cortisol due to increased production of the 
adreno-corticotropic hormone from the pituitary gland. Cortisol mobilizes ainino acids 
from skeletalmusclk to provide the substrate for wound healing and for hepatic synthesis 
of new glucose. The excitement, pain, fear and hypovolemia that accompany surgery 
stimulate the sympathetic nervous system which leads to increased production of 
epinephrine by the adrenal medulla. Injury also initiates the release of aldosterone, 
(a corticosteroid that causes renal sodium retention, and of vasopressin (anti-diuretic 
hormone), which stimulates renal tubular water resorption. The action of these 
hormoiles results in conservation of water and electroIytes. Weight gain secondary to 
salt and water retelltion occurs due to changes in thc response of pancreas. There is 
diminished secretion of insuljn, whereas, glucagon production is increased. These 
responses are also a result of increased synlpnlhetic nervous system activity. A rise in 
glucagoll and fall in insulin levels are signals to accelerate glucosc production and 
maintain gluconeogenesis. The postoperative hormonal responses are beneficial to 
the patient. Salt and water conservation support the circulating blood volume. Increased 
glucose production provides adequate fuel for the nervous systenl. Skeletal muscle 
protein breaks down at an accelerated rate after surgery resulting in thc release of a 
variety of substances into the circdalion, including creatinine, creatine, 3 methyl histidinc, 
potassium, magnesium and amino-acids. Thc amino acids serve as prccursors for 
protein synthesis in wound hcaling and in the liver. Lipid metabolism is also affected 
by critical illness. There is almost a two fold increase in glycerol turnover which is 
indicative of an accelerated rale of triglyceride hydrolysis to form free fatty acids and 
glycerol. There is also a high rate of free-fatty acid recyling. 

Finally, a word about the coi~valescence stage. 

Stages of CoitvaIescenca : This period of catabolism and alteration of the hormonal 
environment is known as the 'adrenergic - corticoid phase'. This is followed by a set 
of anabolism, which, in the absence of ally postoperative complications, starts 3 to 5 
days after a surgery. This 'tunling point' from calabolism to anabolism is ternled as 
'corticoid - withdrawal phase' as there is spontaneous sodium and water diversion, 
and a reduction in nitrogen excretion, This phase lasts for 1 to 3 days. The patient then 
enters a period of early anabolism characterized by positive nitrogen balance and 
weight gain. Sustained feedings lead to protein synthesis and there is fornlatioil of lean 
mass and return of muscular strength. Then there is a final phase of late anabolism 
when there is much slower weight gain. There is deposition of body fat and nitrogen 
equilibrium is achieved. 

Now that we are aware of the physiological respoilse to surgery, let us in this context 
also understand dietary management of surgery. 

5.3.2 Dieta~y Management during Surgery 
Surgery increases the nutritional demands of the body and can lead to the elicitation of 
several nutritional deficiencies/imbalance. Malnutrition compounds the severity of 
coinplications as far as surgery is concerned and is associated with a high iilcidence 
of postoperative morbidity and mortality. The cellular processes involved in wound 
healing are critically dependent on adequate perf~lsion (delivery) of oxygen, glucose, 
and other essential nutrients. Inadequate perfusion may result in relative tissue ischemia 
(flow or flood restricted) and delayed wouixd healing. Nutritional support of critically 
ill patients is important both for promoting protein synthesis and other ai~abolic processes 
essential. to recovery and for reducing the net drain on the patient's fuel and protein 
stores. Enteral nutrition is preferred, but the availability of effective intravenoug 
techniques allows the clinician to provide appropriate nutrition to virtually all patients 
as you may recall reading in the last unit. Exercise and mobility have clear anti-catabolic 
effects and sliould be initiated as early as is practicable. A principal responsibility of 
the dietician is therefore to ensure adequate tissue perfusion during the entire period 



of wound healing. Thus, a complete nutritioil alid health assessnlent of the patient is 
essential lo determine the macro-and micronutrient requirements before and after 
surgery. A complete assessment must include: 

e Physical exanlination (anthropornetric measurements such as ideal/uswal body 
weight, skinfold thickness etc.); 

9 Clinical examination (presencelabsence of oedema; abnormal changes in the 
skin, eyes, hair etc. cardio-pulmonary function, functional status of vital organs- 
kidney, pancreas, brain etc.); 

0 Bio-chemical examination (ill1 important blood, urhe, faecal components, as well 
as, enzymes/horrnone levels that may be of immediate metabolic consequence) , 

e Medical and diet history. 

A comprehensive dietary management regime of the patient should be based on the 
patient profile as gathered pre and post operatively and shoi~ld be able to minimize the 
physiological and metabolic alterations i~ssociated with surgery. It should therefore be 
planned by keeping the following ul.?j<jectives in mind: 

To mir~imize/recIuce the re:lsons of weight loss and depletion of tissue reserves 

rn To maintain an optimum energy and nitrogen ratio 

s To achieve and miiiutain a healthy body weight 

e To promote anabolism and hence wound healing 

0 To help in replenishing the depleted nutrient reserves 

In view of the above mentioned objectives, we shall now discuss the nutritional 
management of patients before and after surgery. Let us start with the pre-operative 
nutritional carelpatient preparation for an elective surgery. 

A. Preoperative Nutritional Care 

It can be provided only to prospective cn~ldidates of elcclive surgery and is not feasible 
for emergency cases. Preoperative ~llalrlutrition is often a cause of poor postoperative 
outcome. Nutritional support should be given for 7-.I4 days to moderately or severely 
malnoilrished patients undergoing a major surgery. Any nutritional deficiency should 
be corrected and nutritional rescrves must be maintained for the surgery period as 
well as, for the immediate postoperative period to ensure proper rehabilitation. 

Energy: The energy requirements of the patient should be based upon his present 
body weight which should be followed by a comparative assessment with his usual 
body weight (if data is available) or his ideal body weight. Adequate energy intake is 
important to build up weight deficit and build glycogen/adipose tissue reserves which 
are essential to provide ellergy lo the body immediately after surgery when the nutrient 
intake may not be adequate enough to meet the increased requirements. Depending 
upon their nutritional status the energy requirements of the patients would be as follows: 

Underweight: - 35 Kcallkg ideal body weight per day 

Normal weight: - 30 Kcal/kg ideal body weight per day 

Overweight: - 20-25 Kcallkg ideal body weight per day 

Carbohydrates: Carbohydrates are needed to build up glycogen stores and spare 
the proleins for tissue synthesis, Around GO% of tlie total energy should be  
provided from carbohydrates. Maintaining blood glucose levels around 4.5-6.0 mmoll 
litre (withiwithout insulin) helps in marked reduction in septic episodes, renal failure, 
time on the ventilator, polynephropathy and mortalily. 

Nutrition During Stress 
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Protein: Negative nitrogen balance is tlle most common nutritional deficiency related 
to surgery. Reserves of protein in the tissues and plasma help to overcome blood 
losses during surgery and tissue catabolism in the postoperative period. The optimal 
protein requirements for criticaIIy ill patients in the absence of end stage renallliver 
disease is 1.5-2.0 g/kg/day. Emphasis should be laid on the irlclusioil of foods rich in 
high biological value proteins such as eggs, milk, yoghurt, curd, cheese, flesh foods, 
legumes and pulses. Foods should be selected according to lhe age and 
pathophysiological conditioi~ of the patient. We must also keep a close walch on the 
liver and rend function tesls while giving a high protein diet to terminally ill patients. 

Vitamins and Miiterals: Normal tissue stores of vitamins are required for the 
metabolism of carbohydrates and protein. Deficiency states like anaemia should be 
treated before a surgery, water and electrolyte balance should be mailltailled and 
dehydration, acidosis or alkalosis, if present, musl be corrected. Inclusion of appropriate 
(disease specific) fresh fruits and vegetables, if on an oral intalcel selection of an 
appropriate enteral/parenteral formula can help in alleviatiilg specific nutrient 
deficiencies. 

linmediate Preoperative Period: Nothing should be given by mouth for at least 8 
hours before a general surgery so that the stomach has no left over food at the time 
of surgery. In case of emergency surgery, gastric suction is used to remove t l~c  food 
if the patient has recently eaten a meal. This is important because food in the stomach 
may be vomited or aspirated during the surgery or during recovery soon after the 
surgery. It may also interfere with the surgery itself if it is related to the abdomen or 
gastrointestinal tract. In such cases a low residue or residue free diet is given 
several days before the surgery to clear the operative site. Elemental or cl~emically 
defined formulas are given either orally or through tube feeds. 

Next, let us learn about the nutrient intake postoperatively. 

B. Postoperative Nutritional Care 

The therapeutic goal for the post-operative patient is rapid recovery to normal function 
and well being, minimum complicalioils and early discharge. Nutrilion plays a11 important 
role in minimizing the deveIopment of catabolism and returning the patieill lronl the 
catabolic state to one of anabolism. As the nutrient losses due lo catabolisln during 
surgery are great, nutritional support is extremely important to aid recovery. In the 
post-operative period, nutrition support is used to reduce nutrition deficits that ordinarily 
develop in untreated patients during the period of NPO (nil orally) after surgery. we 
will now discuss the calorie and nntrient requireillents during post-operative period. 
Let us start with energy. 

Energy: Adequate calorie intake is critical for successful outconle of surgery and 
should be provided in the form of carbohydrates and fal. Energy requirements are 
generally high post operatively due to hyper-metabolism. 

The energy requirement of the patient should be such as to be able to maintain a 
energy equilibrium or in other words stabilization of body weight at the pre-operative 
level. The energy requirement may be as high as 4000 to 6000 Kcal a day although 
such a high intake is usually not practically feasible. 

Protein: Increased catabolism leads to protein deficiency and hcnce negative nitrogen 
balance which amounts to loss of tissue proteiils which call be as high as 1 lb per day. 
In addition, plasma proteins are lost through haemorrhage, wound bleeding and 
exudates. Metabolic losses also result from tissue inflammation, infection, trauma, 
immobilization and poor calorie intake. Tlle protein deficit may cause serious 
complications, especially if the patient has some degree of previous malnutrition. 
Adequate intake of protein, is therefore, required to replace losses and meel the 
increased demand for the following reasons: 



e Tissue Syntlzesis for Wound Heali f~g : Tissue proteirls are synthesized only by Nutrition During Stress 

amino acids brought to the tissues by circulatiilg blood. The necessary amino 
acids are provided either by ingested proteins or intravenous feeding. 
Concentrated liquid diets or comll~ercial formulas may be used to overcome a 
poor appetite. The protein intake sllould be slowly increased according to the 
patients' tolerance. 

o Avoidance of Shock : Loss of plasma proteins lead to decrease in blood volume 
(hypovolemia) and lowered red blood cell volume causing a potential danger of 
shock. Adequate intake of protein is, therefore, required as protein deficiency 
enha~lces the danger. 

e Control of Oedema : Low levels of circulating proteins lead to oedema due to 
loss of colloidal osmotic pressure to maintain the normal fluid shift mechanism 
between the capillaries and the surro~~nding tissues prior to clinical oedema, 
considerable fluid collects in the interstitial spaces affecting heart and lung action. 
Local ocdema at the site of surgery also delays closure of the wound and the 
healing process. 

e Borze Heulirzg : Protein is essential for callus formation, calcification and bone 
healing especially in cases of orthopaedic surgery. The protein matrix is required 
for mineral deposition in bone tissue. 

o Resistance to Infection: .Amino acids help to build the body's defense 
mechanisms like antibodies, blood cells, hor~nolles anclenzynles so as to prevent 
infection. 'Tissuc integrity is the first line of defense against infection. 

Lipid Transport : Proteins provide the transport mechanism for lipids by forming 
lipoproteins. This helps to prevent fatty infiltration and hence protection of the 
liver which is the main site of fat metabolism. 

a Protein Deficiencies: A depleted amino acid pool leads to poor wound healing 
(dehiscence), delayed healing of fractures, anaemia, depressed pulmonary and 
cardiac function, reduced resistance to infection, weight loss, liver damage and 
hence i~lcreased risk of morl.ality. 

Carbohydrates: Carbohydrates ensure the use of protein for tissue synthesis and . 
energy required for increased metabolic demands. With a high protein intake in 
extensive surgery or burns, the energy requirement may be as high as 4000 to 6000 
IGlocalorie a day to spare proteins for tissue regain and prevent them from being 
diverted to provide energy. Carbohydrates also provide glycogen reserves to avoid 
liver damage. Since a high carbohydrate infusion can elicit inipaired gl~lcose tolerance, 
infusion of insulin through iiltravenous route is carried out. 

If oral intake can be resumed, emphasis should be laid on the inclusion of foods 
rich in simple carbohydrates which are easy to digest and can be used to prepare 
calorie dense dishes which have a small volume and hence ficililate an enhanced 
food intake. Glucose is the preferred form of energy in case of enteral or parenteral 
tube feeding. 

Fat: Adequate amount of fat is needed to build up and maintain tissue fat reserves. 
Depending upon the existing health and nutrition status of the patient, fat may be 
incorporated in the diet to provide 15% to 30% of the total energy intake to prevent 
the deficiency of essential fatty acids and to meet the increased energy requirements 
particularly in the presence of glucose intolerallce, Emulsified fats and medium chain 
triglycerides are generally well tolerated in the presence of sluggish gaslrointestinal 
function. 

Fluid: Extensive fluid losses may occur through vomiting, haemorrhage, diesis, 
excudate, fever and sweating after a surgery. An adequate fluid intake is, therefore, 
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required to meet the increased needs. Fluids may be provided by intravenous therapy I 

initially but oral intake should begin as soon as possible. The fluid intake should be I 

sufficient to avoid dehydration on one hand and intoxication on the other. 

Vitumirts arid Mirzernls: Vitamins are requjred for wound healing after a surgery. 
Vitamin C provides the cementing material of connective tissue, capillary walls and 
for building up of new tissues. Supplements of vitamin C are needed for aiding 
extensive tissue regeneration. With increase in energy and protein intake, intake of B 
group vitamins must also be increased as they are the coenzyme factors for energy 
and protein metabolism. Vitamin K helps in the blood clotting mechanism and is, 
therefore, essential for preventing blood loss. Potassium and phosphorus are lost 
during tissue catabolism. Electrolytes, accompany fluid losses. Overloading of patient 
with fluids and electrolytes can affect gastric function. Restricting postoperative 
maintenance fluids to 2000 ml and NaCl to 77 mmol/day has been shown to enhance 
substantially gastric motility and speed up the recovery. Iron deficiency occurs from 
blood loss or due to faulty iron absorption. Mineral intake, therefore, should be adequate 
to replace losses and correct deficiencies. 

Nutrition Support: Aggressive nutritional support is important to avoid postoperative 
complications and mortality.. Routine postoperative intravenous fluids are given to 
meet hydration needs and provide electrolytes but cannot meet the high nutritional 
needs. Majority of general surgery patients, therefore, should progress to oral fcedings 
as soon as possible to provide adequate nutrition. In case of major tissue damage or 
trauma, or when a patient is unable to take sufficient oral feeds, parentera1 feeding 
must be done. A high amount of glucose, amino acids, electrolytes, minerals and 
vitamins have to be provided. 

As soon as intestinal peristalsis returns, water and clear fluids such as tea, coffee 
and juice may be given to supply fluids and electrolytes. These fluids help stimulate 
normal gastrointestinal function and return to a normal, nutrilionally balancd diet. 
With improvement, milk and milk products, pudding, cream soups and high protein 
beverages should be started. Progression to solid feeds in the form of soft or regular 
diets should be done with improved tolerance. 

Having learnt about surgery, its n~ltritional implications and dietary management, we 
shall now proceed towards learning about another form of stress viz., burns. But let 
us first check our learning and understanding about surgery by answering the questions 
given in check your progress exercise 1. 

Check Your Progress Exercise 1 

1. What is the difference between the ebb and flow phase in a stress response? 

........................................................................................*. 

2. Explain giving examples the different types of surgeries? 

. 



3. Enlist any five physiologicai consequences of a surgery? 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
4. Discuss the importance of protein intake in postoperative nutritional care. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
5. "Oedema is a postoperative complication". Explain this statement. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
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/ 5.4 BURNS 
Bums are injuries to tissues that result from heat, electricity, radialion or chemicals. 
They are usually caused by heat (thermal burns), such as fire, steam, tar or hot liquids. 
While bums caused by chemicals are similar to thermal burns those caused by radiation, 
sunlight and electricity tend to be differknt. Tllemal and chemical burns usually occur 
because heat or chemicals come in contact with part of the body's surface, most often 
the skin. Thus, the skin usually sustains most of the damage. However, severe surface 
bums may penetrate to deeper body structures, such as fat, muscle, or bone. 

When tissues are burned, fluid leaks into them from the blood vessels, causing swelling 
and pain. In addition, damaged skin and other body surfaces are easily infected because 
they can no longer act as a barrier against invading organisms. 

( The classification of burns is presented next. 

1 5.4.1 Classification of Burns 
Burns can be classilied on the basis of the extent, depth, patient age and associated 
illness or injury. On the basis of depth, burns are usually classified by degree. First 
degree burns or erythema, i.e., redness of the skill produced by coagulation of the 
capillaries with cell destruction above the basal layer of epidermis. First degree burns 
are not blistered. Second degree burns is erythema and is characterized by blistering 
with necrosis within the dermis. Thirddegree burns lead to total loss of skin including 
the fat layer, hair follicles and sweat glands (refer to Figure 5.1). 

First- and second-degree burns heal in days to weeks without scarring. Deep second- 
degree and small (less than 1 inch) third-degree burns take weeks to heal and usually 
cause scarring. Larger third-degree burns require skin grafting. Bums that involve 
more than 90% of the body surface, or more than 60% in an older person, usually are 
fatal. 

First degree or partial thickness burns regenerate new skin tissue from the epithelial 
cells of the skin or hair follicles, sweat glands and sebaceous glands, Second and third 
degree or full thickness bums do not have sufficient skin for healing and therefore 
extensive burns require skin grafting. 
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Epidermis 

First Degree Burn 

Dermis 
Second Degree Burn 

Subcutaneous 
Tissue 

Third Degree Burn 

.t + 4 , m e  , Blood 
Vessels Follicle 

Figure 5.1: Diagmmatic representation- categol.ization according to depth of burns 

You have often heard or read about description of an individual who has got burnt 
being ascribed as '40% burns', ' 90% burns' etc. What does this mean? This is a 
method of assessing the total body surface area that is burnt. It is often spoken of as 
"rule of nines" as illustrated in the Figure 5.2 . Figure 5.2 shows the pcr cent of a 
particular area burnt, adding these would give the total body surface area burnt. This 
information as you will learn later in this unit is utilized for computing the cnergy and 
other nutrient requirements of the patient. Data on age of patient can help in predict- 
ing the prognosis of a bum's injury. The most accurate rule of thumb for predicting 
mortality after severe burn injury is the Baux Score (age + percent burn, e.g. age 50 
years + 20% burns = 50% mortality). 

ADULT 
('Rule of Nines? @ (Entire head and 

neck = 9%) 

arm = 9%) 

9% 

(Posterior surface 
of upper bunk = 9%) 

9% 

(Posterior surface 
of lower trunk = 9%) 

Figure 5.2: aren burnt - "Rule of Nines". 

Source: Tierney LM, McPhee SJ and Papadakis MA. Current medical diganosis and treatment. 
42nd ed (2003). 

5.4.2 Complications of Burns 

Most minor burns are superficial and do not cause complications. However, 
deep second-degree and third-degree burns swell and take more time to heal. In 
addition, deeper burns can form a scar tissue. This scar tissue shrinks (contracts) as 
it heals. If the scarring occurs at  a joint, the resulting contracture may restrict 
movement. 



Scvere burns can result in serious complications due to extensive fluid loss and tissue Nutrition During Stress 

damagc. Complications from severe burns may take hours to develop. The longer the 
complication is present, the more severe are the problems it tends to cause. Young 
childrcn and older adults tend to be more seriously affected by complications than 
other age groups. 

Dehydration eventually develops in people with widespread burns, because fluid seeps 
from the blood to the burned tissues. Shock develops if dehydration is severe. 
Destruction of muscle tissue occurs in deep third-degree bums. The muscle tissue 
releases myoglobin, one of the muscle's proteins, into the blood. If present in high 
concentrations, myoglobin harms the kidneys. 

Thick, crusty surfaces (eschars) are produced by deep third-degree burns. Eschars 
(a dry scab) can become too tight, cutting off bloocl supply to healthy tissues or 
impairing breathing. 

The non-dietary treatment is emphasized in  sub-section 5.4.5. This is additional 
inFomlation which is quite useful. 

Treatment of burned patient is incomplete and often unsucessful if proper nutritional 
care is not provided. Through our subsequent discussio~~s we will learn about the 
dietary management of patients suffering from burns. 

5.4.3 Dietary Management for Burns 
Nutrieional support is a major part of therapy for a patient with burns in view of the 
large catabolic losses, essential anabolic deinands and to meet personal support needs. 

Nutritional care plan and outcome is depe~idc~lt on factors, like 

r Age - Elderly people, very young children pregnant women and lactating 
mothers are highly vulnerable. 

e Health corlditio?~ - Presence of diabetes, cardiovascular or renal disease 
conlplicates t11e care process. 

r Severity of burns - The location and severity of the burns and time lapse 
beibrc treatment. 

Nutritional support needs are calculated on the basis of body surface area burnt. 
Second and third degree burns covering 15-20% or more of body surface, or even 
10% in children and elderly persons cause extensive fluid loss and therefore require 
intravenous fluid therapy. Severe burns covering more than 50% of the body surface 
area are often fatal. Nutritional care for a patient in the burns is adjusted to individual 
needs and is given in three stages: 

Ebh or shockpcr-iod: During the initial bums after injury, the focus is on counteracting 
the stress induced neurohornlonal and physiologic responses that accelerate the body's 
metabolis~n by a series of events. Loss of skin on the burn site and exposure of extra 
cellular fluids lead to immediate loss of water and electrolytes, mainly sodium and 
also protein depletion. As a result, the body water shifts from extra cellulax spaces in 
other parts of the body to the burn site adding to continuous loss of fluids and 
electrolytes. Due to this there are changes in the capillary fluid shift mechanism 
resullillg in decreased volume hypotension, low haemo-concentration and diminished 
urine output. Intracellular water is also drawn out to balance extra cellular fluid 
losses leading to cellular dehydration. Patients with extensive burns need immediate 
fluid and electrolyte replacement during the first 12 to 24 hours after injury. Abalanced 
salt solution such as lactated Ringer's solution is given to correct hypovolemia and 
prevent metabolic acidosis. Because the exact volume of fluid and infusion rate depend 
on the patient's response to fluid delivery, ongoing fluid replacement is based on close 
monitoring of the patient. The goal is ta maintain an adequate blood pressure 
and haematocrit and a urine output of > 50 to 100 ml/hr (0.5 to 1 rnl/kg/hr) in an adult 
or 1 ml/kg/hr in a child while avoiding circulatory overload. A general formula for the 
first 24 hr is 0.5 mlkgl% Body Suface Area (BSA) of colloid and 1,s rnl/kg/% BSA 
of lactated Ringer's solution along with 100 mL/hr maintenance of lactated Ringer's 107 
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solution. One fourth of the fluid is given in the first 4 hr, 114 in the second 4 hr, 114 in 
the next 8 hr, and 1-14 in the last 8 hr- measured from the time of injury, not from the 
time of arrival at the emergency facility, because large amounts of intravascular fluid 
can move into tissues, leading to shock, which begins immediately after injury. A 
colloidal solution such as albumin or plasma is not effective at this stage because it 
passes into the extra vascular fluids due to the increased permeability of the vascular 
e~ldotheliurn caused by the bum. Usually, vascular permeability returns to normal 
after the first day and colloidal solutions are then given to restore plasma volume. 
During this initial period, nutritional requirements of protein and energy are not 
attempted to be met as the entire focus is on rapid and effective fluid and electrolyte 
therapy so as to prevent shock. 

Flow or Recovery Period : After 48 to 72 hours, fluids and electrolytes are reabsorbed 
into the general circulation and excess fluid is excreted. fluid balance is gradually 
reestablished and massive tissue loss is reversed. Fluid intake and output must be 
checked to prevent dehydration or over hydration. The patient usually returns to pre- 
injury weight by the end of first week and adequate bowel function returns. At this 
time, increased nutritional needs must be met for thc following reasons: 

8 Replace losses of protein and electrolytes due to burn injury. 

e Replace lean body mass due to exteiisive tissue breakdown. 

e Meet increased metabolic needs for energy due to sepsis or Fever, increasing 
the need for carbohydrates and B vitamins. Minerals and vitamins are also 
needed for tissue regeneration. 

0 Providing healthy tissue for subsequeilt snccessful skin grafting. 

Arrabolic Pl~ase: During this period the patient is well hydrated and the reactions 
due to metabolic stress are under control. The patient n ~ a y  still be hypermetabolic 
and has depleted reserves of all nutrients. Rigorous nutrition support during this 
period is essential to promote fast recovery and proper rehabilitation. Proper nutritional 
care during this period can help in preparing patient physically For undergoing successful 
skin grafting/ any other surgery. Transplantation of organs or body parts is done 
much latter during the anabolic phase. 

The nutrient requirement and dietary management during die tlow and anabolic phase 
is  discussed next. 

Nrrtrient requirement and dietary managemerit during the flow and anabolic 
phase 

You must have understood by the discussion i ib~ve that by the end of the flow phase, 
the patient usually is well hydrated and has body weight close to the pre-injury 
weight. The return of bowel movements is an indication that the patient can now be 
slowly introdriced to nutrition support in the form of oral intake, enteral feeds or 
parenteral nutrition. A combination 01 any two alterations in these routes is required 
on a day-to-day basis depending upon the changing clinical parameters and the severity 
of bums. Dietary management should be such as to fulfill the following objectives: 

- providing enough caIories to prevent subsequent weight loss 

- maintaining fluid and electrolyte balance 

- minimizing stress response to pain and anxiety 

- maintaining a positive nitrogen balance 
\ - replenishing the depleted reserves of vitamins and minerals 

- preventing curling's ulcers, iIeus and other complications 

As always we shall first discuss about the energy requirements of the patient during 
the flm and anabolic phase. Thereafter we shall learn about the contribution of 
various macronutrients for providing the required amount of calories. 
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of the bum. The requirements of course would be highest in third degree burns Although 
several formulas have been developed to determine the energy needs; Currie fornula 
is most commonly utilized and is mentioned below: 

Calories needed per day = 24 Kcal x kg usual body weight 

4 40 Kcal x % total body surface area (TBSA) burned 
(using a maximum of 50% burn). 

The energy requirements thus calculated may be slightly higher than the actual 
needs in lieu of the improved medical facilities now available. At times therefore 
the Ireteotz-Jones Equation is utilized which is based on assessmegt of total 
energy expenditure 

Estimated energy expenditure = 1784 - 11 (A) + 5 (W) + 244 (G) 
(Kcallday) + 239 (T) e 804 (B) 

Wherein, A: Age; W : Weight (kg); G : Gender (female = 0; male = 1); T : Diagnosis 
of trauma (absent = 0; present =I); B : Diagnosis of burn (absent = 0, present = 1). 

Some additional calories may be added to this for supporting energy expenditure 
due to fever, sepsis, multiple trauma or stress of surgery. 

For assessing the energy requirements of pediatric patients; Galveston formula 
may be utilized i.e. : 

Energy requirements for 24 hrs. = 1800 Kcal/m2 + 2200 Kcal/m2 of burns. 

For children below 3 years of age the Mayes and colleagues formula may be 
utilized i.e 

Energy requirements for 24 hrs = 1008 + (68 x Kg weight) + 3.9 x % body surface 
area burnt) 

We shall do some exercises to help you in using these formulas in the check your 
progress exercise section. 

It must be evident from these formuias that the energy requirement of burnt patients 
are much higher than those for their healthy counter parts. 

Let us now learn about the contribution towards the total energy through various 
macronutrients viz; carbohydrates, proteins and fat. 

Carbohydrates: Liberal amounts of carbohydrates should be given i.e. around 60% 
to 65% of the total energy. However, care must be taken regarding the maximum rate 
of administration feasible keeping in mind the fact that the maximum tolerance level is 
about 7 m@g/min above which glucose is not oxidized to release energy but is 
converted to fat. Blood glucose levels should be closely monitored to prevent 
hyperglycemia and its associated complications such as dehydration, coma, respiratory 
problems etc. During the anabolic phase when the patient can eat orally and has 
normal defecation process, a combination of simple and complex carbohydrates may 
be given. Providing good amounts of foods rich in mono and di saccharides, as well 
as, starches help in preparing meals which are nutrient dense, have small volume and 
are easy to digest. Thus, rice, refined wheat flour, semolina, sago, arrowroot, rice, 
rice flakes, murmura, pastas, dextrose, glucose, honey, potato should be incorporated 
liberally in the diet, 

Fat:  AS we have learnt earlier in the Unit 4 on enteral and parenteral feedings; 
administration of lipids should be carried out carefully in all critically ill patients. A 
careful monitoring of immune function, feeding tolerance and serum triglycerides is 
required during lipid administration. Most of the patients are able to tolerate around 
12-15% of the total calories in the form of lipids. Structured lipids and medium chain 
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triglycerides are currently being preferred. A low fat diet is preferred during the 
initial phases of recovery in view of its association with improved respiratory function, 
reduced incidence of pneumonia, faster recovery. During the later phases of anabolism 
(near discharge) the fat intake may be normalized. In view of the impaired gastro- 
intestinal function among many patients it is advisable to lay emphasis on foods rich in 
emulsified fat and medium chain lriglycerides (MCT's). 

Protein: It is one of the most crucial nutrient which detennines the ultimate outcome 
of burns. Amino acid requirements are high due to increased losses through wounds 
and urine, increased requirement for promoting synthesis of blood proteins and 
wounds. Fluid loss from a burn wound may be considerable and can contain 
4-6 g protein/100 ml, representing 25-50'33 of total nitrogen loss. Nitrogen losses via 
faeces have been estimated to be around 1-3g Nlday. Thus, adult patients should be , 

given = 20-25% of the increased energy Irom protein. Among children the 
requirements are still higher i.e. 2.5 to 3.0 g per kg usual body weight per day. Protein 
intake beyond this level is not recommended in view of the increased burden on the 
kidneys. Blood urea nitrogen, serum creatinine and levelof hydration n~usl be monitored 
carefully. Tlie protein intake nlay need to be curtailed if the burnt area has involved 
the kidney / excretory system. High bicllogical value protein food sources such as 
eggs, milk, cheese, yogliurt, marine food, meat, poultry, legumes and pulses should be 
included liberally but in an easy to digest form. Hospital based tube feeds may be 
prepared by using soya milk, inilk proteins (casein, whey protein, lactalbumin), eggs 
and flour of pulses parlicularly soyabean. 

Vtarni~zs and Mitlernls : Although the exact requirements are not known, it is generally 
recommended to give plenty of fresh fruits and vegetables if an oral intake is feasible. 
When the patient is on tube feeds it is suggested to provide around 500 mg (twice 
daily) vitamin C and 5000 1.U of vitamin A per 1000 Kcals of energy being provided. 
Hyponatreinia which is frequently observed due to fluid losses during change of 
dressings/ application of grafts, can be corrected by restricting the oral consumption , 
of sodium-free fluids /water. Supplemeilts of calcium, phosphate, zinc and iron are 
geilerally required. Anaemia may need to be treatpd with adGinistration of red packed 
blood cells. 

Other co~uidrmlions 

- oral intake isgenerally feasible only dluing the anal~olic phase whcrein the patient 
should be given a high-energy, high protcin, micronutrient rich diet. The diet 
should have a small volume, it should be nutrient dense and easy to digest. A 
two hourly feeding schedule or a 6-7 meals/ day pattern should be ndoptcd. 

- Oral feeding may be supplemented with enteral nutrition to be able to replenish 
the depleted nutrient reselves. 

- Most of the patients are depressed and may need encouragement by family and 
medical team to promote adequate food consumption. 

- Anabolic steroids such as oxandrolone are oftell combined with a high protein 
diet to promote weight gain and enhance anabolism at the site of wound. 

Now that we are aware of the nutrient requirement let us take a closer look on the 
methods we can use to feed burn patients. 

5.4.4 Mode of Feeding/ Nutrition Support 
Do you recall studying about the nutrition support methods, namely enteral and 
perenteral feeding, discussed earlier in Unit 4 of this course. These two methods 
form the common nutritiorl support strategy for burns patients, Let us review these 
methods in the context of bum patients. 



Oral feeding is desirable if tolerated by the patient. Concentrated oral liquids with Nutrition During Stress 

protein hydrosylates or amino acids must be given to ensure adequate intake. Solid 
food should be gradually introduced according to food preferences. Support and 
encouragement help the patient to eat better. Food should be attractive and appetizing 
and individual like and dislikes must be considered. 

Enteral nutrition can be utilized judiciously alone or in combination with other forms 
of feeding during various stages and purposes during the course of treatment for 
instance some patients may initially require tube feeding, low bulk defined formula 
solutions may be given. Commercial high protein formulas may also be used. 

Paretlteral Feeding is required for some patients to provide extra nutritional support 
if oral intake and tube feedings are inadequate to meet the high nutritional needs. This 
f o m ~  of feeding is more commonly used during the ebb and flow phase. 

: Continuous nutritional support is important to maintain tissue integrity for successful 
skin grafting or plastic reconstnictive surgery. Persistent supportive care - medical, 
nutritional and nursing helps the patient to cope with the stress situation. 

5.4.5 Non-Dietary Treatment of Burns & 

Wliile good nutritional care sl~ould be provided to the pnticnt as soon as feasible it is 
equally imperativc and at timcs critical to provide efficient and appropriate physical 
care to the patieilt to minimize trauma, pain and ensure re-habilitation. Some important 
aspects of non-dietary treatment arc being briefed below. 

The most immediate step is removal of the burning agcnt from the patient to prevent 
further damage. For example, fires are extinguished. Clothing-especially any that is 
smoldering (such as ineltcd synthetic shirts), covered with hot tar, or soaked with 

* 
chemicals should he immediately removed. 

Hospitalhation is sometimes necessary for optimal care of bum injuries. For example, 
elevating a severely burned arm or leg above the level of the heart to prevent swelling 
is more easily accommodated,in a hospital. In addition, bums that prevent a person 
fromperforming essential daily functions, such as walking or eating, make hospitalization 
necessary. Severe burns, deep second- and third-degree bums, bums occurring in the 
very young or the very old, and bums involving the hands, feet, face, or genitals are 
usually best treated at burn centers. Burn centers are hospitals or wards in a hospital 
that are specially equipped and staffed to care for burn victims. 

Sziperficial Minor Burns : Superficial minor bums are immersed immediately in 
cool water if possible. The burn is carefully cleaned to prevent infection. If dirt is 
deeply embedded, a doctor can give analgesics or numb the area by injecting a local 
anesthetic and then scrub the bum with a brush. Often, the only treatment required 
is application of an antibiotic cream, sucll as silver sulfadiazine which prevents 
infection and forms a seal to prevent further bacteria from entering the wound. A 
sterile bandage is then applied to protect the burned area from dirt and further 
injury. A tetanus vaccination is given if needed. Care at home includes keeping the 
burn clean to prevent infection. The burn can be covered with a nonstick bandage 
or with sterile gauze. The gauze can be removed without sticking by first being 
soaked in water. 

Severe Burns : Severe, life-threatening bums require immediate care. Dehydration is 
treated with large amounts of fluids given intravenously. Aperson who has gone into 
shock as a result of dehydration is also given oxygen through a face mask. 

Destruction of muscle tissue is also treated with large amounts of fluids given 
intravenously. The fluids dilute the myoglobin in the blood, preventing extensive damage 
to the kidneys. Sometimes a chemical, sodium bicarbonate, is given intravenously to 
help dissolve myoglobin and thus also prevent further damage to the kidneys. 

11 1 
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Eschars that cut off blood supply to an extremity or that impair breathing are cut open 
in a surgical procedure called escharotomy. Escharotomy usually causes some bleeding, 
but because the bum causing the eschar has destroyed the nerve endings in the skin, 
there is little pain. 

Keeping the burned area clean is important, because the damaged skin is easily infected. 
Cleaning may be accomplished by gently running water over the bums periodically. 
Wounds are cleaned and bandages are usually changed 1 to 3 times per day. 

Let us now make an attempt to answer the questions mentioned in the check your 
progress exercise 2 to find out our level of understanding. You may need to read 
the details discussed above to recapitulate and answer these questions. 

Check Your Progress Exercise 2 

1. Define and classify bums on the basis of their depth. 

....................................................................................................................... 

2. What is lactated Ringer's solution? 

3. Mrs. Asha is a 57 years old women who has suffered from second 
burns with 33% total body surface area burned. Calculate her energ 
requirements by using the Currie formula. 

...................................................................................................................... 
4. What is the significance of protein in the diet of bum patients during the 

anabolic phase? 

5. What are the benefits of vitamin A and C for promoting recovery during 
anabolic phase? 

....................................................................................................................... 

So far we have learnt about the physiologic/ metabolic effects and dietary management 
of two forms of stress viz. surgery and burns. We shall now discuss about the 
physiology and llutritional care during trauma. 



Nutrition During Stress 

The term "trauma" conies from a Greck word which means "a wound" (and or 
damage or defect). Trauma is a form of shock to the hulnali body which may occur in 
the form of crush injuries, diving/ air conlpression or specific wou~lds on body part/ 
organs such as liead/spinal cord. Accidental or crush injury - a form of acute trauma 
is a major cause of death and disability. Crush injuries generally result trom serious 
road accidents, industrial mishaps, explosions etc. It may involve several fractured 

. bones, profuse multiple external bleeding, internal bleeding, shock and deterioration 
into unconsciousness. Optimal care of the injuled patient is often intensive and 
prolonged. Survival rate is low and may be followed by years of reliabilitatbi. Metabolic 
and nutritional support of the injured patient is a major component of overall care. Let 
us lirst discuss about the physiological response of the body towards a crush/ sudden 
injury to the body-a form of trauma. 

5.5.1 Physiological Response to Pqjury 
The physiological events are related to tlie severity of injury that is, greater the insult, 
the more pronounced is the response. Two distinct periods of post-traumatic responses 
have been identified: 

Early ebb o~~slzockphase: This is usually brief in duration lasting 12 to 24 hours and 
occurs im~nediately following injury. Blood pressure, c;udi:~c: output, body tclnperature 
and oxygen consunlption are reduced. These arc often associated with Iiacmorrhage 
and result in hypo perfusion and lactic acidosis. As the blood volume is restored, more 
accelerated respoiises occur. 

Flow Phase: It is charactcrizcd by hyper metabolism, illcreased cardiac output, 
increased urinary nitrogen losses, altered glucose metabolism aiid accelerated tissue 
catabolism. These flow phase responses to injury are similar to tliose following surgery 
but are usually more intensive and cxtend over a longer period ol  time. This phase is 
characterized by hyper metabolism and alteratioiis in the metal~olism of glucose, protein 
and fat. 

Next, let us learn about the metabolic aberrations developing during and after a trauma. 

5.5.2 Metabolic Response to Injuny 
There is an increase in the basal metabolic rate above the nomial. The degree of 
hyper metabolism is related to tlie severity of the injury. Long-time fracture usually 
result in a 15 to 25 % increase in metabolic rate, multiple injuries increase metabolic 
rates by 50% and severe burn patients have metabolic rates raised by 100%. The 
body temperature of a trauma patient rises by 1-2OC due to an upward shift in the 
thermoregulatory set point of the brain. The changes in glucose, protein and fat , 
metabolism are being discussed below. 

- Altered Glucose Metabolism: Following injury, hypoglycemia canllnolily occurs 
and is related to the severity ol the stress. In the ebb phase, insulin levels are 
low and glucose production is slightly elevated. During the flow phase, 
hyperglycemia persists although insulin levels are normal or even high. Hepatic 
glucose production and gluconeogellesis are iacreased. 

- Altered Protei?~ Metabolism: Urinary nitrogen loss is extensive following injury, 
Trauma accelerates nitrogen turnover. In unfed patients, tissue breakdown riles 
exceed synthesis and a negative balaiice occurs. Providing exogenous calories 
and increase in nitrogen synthesis and thus helps in restoriug the nitrogen balance. 

- Altered Fat Metabolism: The stored fat deposiis are mobilized and oxidized at 
a high rate in order to support hyper metabolism and increased gluconeogenesis. 
Severely' injured patients, if unfed, deplete their fat and protein stores rapidly. 
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The resulting malnutrition increases their susceptibility to haemorrhage, infections, 
organ system failure, sepsis and death. 

Next, after metabolic aberratibns we move on to the hormonal responses, specific.to 
trauma viz./injury.. 

5.5.3 Hormonal Responses to Injury 
A number of hormonal changes take place in patients following injury. There is a 
marked rise in the counter regulatory hormones, viz., glucagon, glucocorticoids and 
catecholamine. Glucagon has glycogenolytic and gluconeogenic effects the liver, 
Cortical mobilizes amino acids from skeletal muscle, increases hepatic gluconegenesis 
and maintains body fat stores. The catecholamine also stimulates hepatic 
gluconegenesis and glycolysis and increase lactate production from skeletal muscles. 
They also increase metabolic rate and lipolysis. Growth hormone is elevated while 
thyroid levels are reduced. 

Now that we are familiar with the physiological, metabolic and hormonal changes , 

specific to trauma, you will find yourself better equipped to understand dietary 
management of this stress response. Since the dietary considerations/requirements 
are quite similar to that in the post operative period in surgery, which has aleady been 
discussed in greater detail in section 5.2 earlier. The dietary management of trauma1 
injury dealt here in this section is brief. 

5.5.4 Dietary Management - Trauma 
As a result of metabolic responses to injury, there is an increase in the energy 
expenditure. Oxidation of body fat stores takes place causing loss of weight. Most 
injured patients can tolerate a loss of 10% of their pre-injury body weight prior to 
injury. If weight loss exceeds 10% body weight, under nutrition increases the morbidity 
and mortality rates. The patients are exposed to a variety of infectious agents in the 
hospital., due to use of catheters and nasogastric tubes. Under nutrition increases the 
likelihood of sepsis, multiple organ system failure and death. It also delays wound 
healing. The purpose of nutrition support for a trauma patient is to aid in the defense 
mechanisms of the body. Adequate nutrition allows normal responses that optimize 
wound healing and recovery. Nutritional support should be provided before significant 
weight loss occurs. Intravenous administration of hypertonic nutrient solutions, use 
of peripheral vein feedings with fat emulsions and use of specific diets provide effective 
nutrition support to injured patients. 

Nutrient Requirements during Trauma 
Nutritional assessment of the trauma patient is done to determine energy and protein 
requirements. Basal energy requirements are determined from standard tables based 
on age, sex and body surface area. These requirements are adjusted for increase in 
metabolic rate due to injury or disease. Dietary protein is required in greater amounts 
to achieve nitrogen balance. Approximately, 15 to 20% of calorie intake should be 
from protein. Carbohydrates (glucose) should provide 60% of caloric needs and the 
rest of ellergy needs should be met by fat. Multivitamins are given daily along with 
supplements of vitamin C, which is required in increased amounts after injury. 
Electrolytes may be added to feed formulas so as to maintain normal serum levels. 
Potassium, magnesium and phosphate supplements are added to parenteral fluids. 
Zinc supplements should be given to severely malnourished patients or those with a 
history of poor nutrient intake, e.g. alcoholics. 

The routes of nutrition support are oral, enteral and parenteral. Oral and enteral 
routes are generally preferred over the parenteral (intravenous) administration. Oral 
liquid supplements should be administered to increase the nutrient intake. The patient's 
injuries may interfere with oral feedings. -Patients with facial and head injuries, 
disorders of the jaw, mouth or oesophagus and those receiving artificial veritilation 
are not able to take feeds orally. Such patients have to be fed by use of tubes. 
Enteral or parentera1 tube feed formulas are usually balanced mixtures of fat, 
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supplement enteral feedings or when enteral feeds cannot be tolerated. 

With nutritional requirements, we end our study on trauma. Next, let us get to know 
about sepsis-a complication which may arise on its own or as a consequence of any 
long-tern stress. 

5.6 SEPSIS 

Sepsis is defined as the presence of an infection due to an identifiable organism. 
Bacteria and their toxins lead to a strong inflammatory response. Viruses, fungi and 
parasites also cause infection and inflammation. The Systemic Inflammatory Response 
Syndrome (SIRS) is the term used to describe the inflammation that occurs in infections, 
bums, multiple trauma, shock and organ injury. The inflammation is usually present in 
areas much away from the primary site of injury and affects healthy tissues. The 
association between the terms sepsis and SIRS can be better understood by the 
diagnostic criteria given in Box 5.1. SIRS conlmonly leads to development of Multiple 
Organ Dysfunction Syndrome (MODS). It gellerally begins with lung failure followed 
by failure of the liver, intestines and kidney. 

Multiple hypothesis have been proposed to explain the development of SIRS or MODS. 
The progression of SIRS to MODS appears to be mediated by excessive production 
of pro-inflammatory cytokines and other mediators of inflammation. Accordiilg to the 
"gut hypothesis" disruption of the gut barrier fu~~ction results in translocatioli of enteric 
bacteria into the mesentery lymph nodes, liver and other organs. 

Despite a number of advances in the treatment of infections and a better ullderstanding 
of its path physiology, the mortality and morbidity rates from septicemia are high. 
Unlike elective surgery and trauma, the response patterns following major infection 
are unpredictable. The variability in metabolic and physiological response is relied 
partly to the patient's age, previous health status, preexisting disease, previous stress, 
site of infection and the infective agent. Moreover, the organ system failure may mask 
the manifestation of systemic infection. Based on cardiac output, two physiological 
responses have been described. The first is characterized by an increased cardiac 
output and high systemic perfusion. The second response is characterized by cardiac 
decomposition, inadequate tissue perfusion and acidosis, and is described as low flow 
sepsis. Both these responses reflect the body's reaction to systemic infection and are 
modified by the underlying disease and physiologic reserves of the patient, Tlle invasion 
of the body by infective agents initiates host responses. There is mobilization of 
phagocytes and inflammation at lhe local site. As the infection progresses, fever, 
tachycardia and other responses occur, 
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Box 5.1 Diagnostic Criteria for Sepsis/SIRS 

Sepsis can be diagnosed if infection is proven by means of a positive blood culture 
and two or more of the following: 

e Heart rate > 90 beats per minute 

e Body temperature < 36 (98.(i°F) or > 38°C (100.4"F) 

e Hyperveiltilation (high respiratory rate) > 20 breaths per minute or, on blood 
gas, a PaCO, less than 32 mm Hg 

e White blood cell count < 4000 cells/mm3 or > 12000 cells/mm3 (c 4 x 10' or 
> 12 x lo9 cells/L), or greater than 10% band forms (immature white blood 
cells). 

When two or more of these clinical parameters are met without col~firmation 
of infection it is called systemic inflammatory response syndrome. 
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Many of the nletabolic responses to infection are similar to those following injury. 
The key changes include: 

Hyper melabolisnl: Oxygen consutnption is elevated in the infected patient. It may 
be 50-60% higher than normal and is related to the severity of the infection 
(PaCO, of < 32 mmHg-hypelventilation). In the pre-operative and post injury period, 
such a response often occurs secolldary to severe pneumonia, abdominal infection or 
wound infection. Increased metabolism is related to fever -being 10-13% for every 
1°C elevation in temperature. The n~etabolic rate relurns to normal as the infection 
resolves. 

Altered Glucose Metabolism: Blood glucose levels are generally elevated in the 
infected patienl but plasma insulin levels are normal or eve11 higher in previously 
healthy patients who develop infection. Increased glucose production in infected 
patients is in addition to the increased gluconegenesis following injury. Glucose 
metabolisnl following infection is, however, complex as hypoglycemia and diminished 
hcpntic glucose production has also been seen in patients. 

Alterell Protein h4t)tabolistn: There is increased proteolysis and nitrogen excretion 
resulting in negative nitrogel1 balance following an infection. Amino acids flow horn 
skeletal inuscle is accelerated in patients with sepsis. 

Alter.eO Fat Metabolism: Fat is the major fuel oxidized in infected patients. If 
nutrilion support is inadequate, the peripheral fat stores are mobilized. Incsease in the 
syinpathetic nervous system activity mediates the increase in lipolysis. 

Changes irz Tract Miizerals: Changes in the balance of magnesium, phosphate, zinc 
and potassium follows alterations in nitrogen balance. Iron and zinc level in the blood 
are decreased. This is not only due to body losses of these minerals but due to 
accunlulation of these within the liver as a part of the lost defeilse mechanism. We 
will now move on to the catabolic responses to sepsis 

5.6.2 Catabolic Responses 
k10rmunal responses during the hyper inetabolic phase of infection are same as in 
case of injury. Serunl cortisol levels are elevated, glycogen is incurred and insulin 
levels may be normal or higher. The levels of catecholamine, growth hormone, 
ahtidiuretic horinone (ADH) and aldosterone are also elevated. The growth hormone 
level remains elevated during convalescence, to promote anabolism. 

Interleukin-1 is an endogenously produced pyrogen which produces fever and has 
direct effects 011 the liver; it pronlotes hepatic repletion of zinc and iron, increases 
plasma copper levels ancl stimulates hepatic synthesis of plasma amino acids. 

The metabolic and hormo~lal changes discussed above can result in reversible or 
irreverisble alteralion in the structure and/or function of one or more orgals over a 
period of time. This is often referred to as multiple system organ failure and is being 
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discussed below. 

Multiple Orgalt Dy~fi~nction Syndrome (MODS) 

hilure of essential organs is the most severe complication of sepsis and inay result in 
death. The treatment of systemic infection, therefore, consists of use of antibiotics, 
support of cardiovascular and respiratory function, supportive therapy of specific 
organs and vigorous nutrition support. Septic shock may lead to a decrease in peripheral 
resistance and cause pulmonary insufficiency. Patients often require ventilator 
support. Inadequate cardiac output may lead to impairment and malfunction of the 
kidncy. The resulting uremia superimposed on the sepsis further impairs the hyper 
catabolic infected l~ost. Sepsis causes marked changes in the structure/ function of 
gastrointestinal tract and inay lead to stress ulcers and bleeding. Septicemia also 



commonly leads to hepatic dysfuilction causing jaundice, hyperbilirubinemia and liver Nutrition During Stress 

failure. Multi-system organ failure or MODS is associated with a high incidence of 
death. 

5.6.3 Dietary Managemellt of Sepsis with or without MODS 
Before we begin with the dietary management of palients suffering from sepsis with 
or without MODS let us read a case below. 

Mr. Sunder a 71 years old man was admitted to the ICU of a multi-speciality hospital 
suffering from moderate urinary tract infection and difficulty in breathing due to 
aspiration pneumonia. He was immediately put on ventilator to facilitate breathing. 
His medical history indicated that he was an old case of non-insulin dependent diabetes 
mellitus. Due to aspiration pneumonia and resultant intubations; the patient had to be 
fed through external tube feeds. Presence of infection however exacerbated 
hyperglycemia and there was a marked reduction in WBC count. Gradually, the 
patient had to fed through the parenteral route. Due to persistent infection there was 
considerable wasting and under-nourishment. On one hand the infection entered the 
blood stream and affected other organs whcreas on the other hand feeding through 
pareliteral roule resulted in atrophy of the sinall intestine. The patient ultimately expired 
after three months due lo tlle septic shock, renal failure and diabetic coma. 

This is an example of the most common+pathways which develop in critically ill 
patients. Keeping these complications in mind let us briefly discuss the nutrient 
requirements and the various forins of nulritio~ial support which can be provided lo 
such patients. 

Dietary Management crJ' Sepsis and MODS 

Patients suffering from sepsis and/or resultant inultiple system organ dysfunction are 
critically ill and admitted in the intensive care unit of the hospital. l11ey usually have 
an impaired immune function and colnpromised cardiopuImoirary functional capacity. 
Such patients may also have reduced Iunctional and regulalory capacities of renal 
and/or gastrointestinal lract aiid impaired in~nlune function along with compromised 
cardiopulinollary funclion capacity. 'I'llcy gciierally have altered blood/ urine indices 
(abnormal serum albumin) and are liypermctabolic. The Urine Urea Nitrogen (UUN) 
excretion in grams per day has been used to cvaluate the degree of hypermetabolism. 
The UUN can be used lo interpret the level of hypermetabolism as follows: 

Urine Urea Nitrogen 

c 5 gm/24 hrs. - = No stress 

5 to 10 gml24 hr = mild hypermetabolism or level 1 stress 

10  to 15 gml24 hrs = moderate hypermetabolism or level 2 stress 

< 15 gm124 hrs = severe hypcrmetabolisn~ or level 3 stress 

Meeting the nutritional requirements of such patients can be a challenging issue as 
they suffer from not one but several metabolic1 pliysiological abnormalities. For , 

example, a diabetic patient may be suffering from urinary lract infection and end- 
stage renal disease wherein; the dietary management of one may be contradictory for 
the other form of illness. Further, these patients niay be on life-support system (such 
as  ventilator, catheters, dialysis) and oral intake may not be feasible. Multiple 
abnormalilies may appear in the metabolism of energy, protein, carbohydrates, fat and 
several vitamins1 inJnerals. While meeting the nutrient requirements may not be always 
feasible; our endeavour should be to help the patient in maintailling a good nutritional 
status and prevent the progression of the disease. It is important to remember here 
that the nutritional care process undergoes several modifications over a small period 
of time and may require irnmediate.implementation, However, the major/broad 
objectives of nutritional care are: 117 
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- to minimize the development of nutrient imbalance. 

- to maintain fluid and electrolyte homeostasis 

- to promote energy equilibrium 

- to help in achieving and maintaining normal/ safe levels of all macro - and 
micro-nutrients. 

The il~~tritioil care plan for meeting the above mentioned objectives can come into 
play only when the patient is haemodynornically stable. We shall now proceed towards 
learning about the dietary management dqring sepsis/MODS. It is important to note 
that over-enthusiastic feeding of the patient would only worsen his disease condition. 
Patients suffering from sepsis and / or MODS should not be expected to gain weight1 
body mass or strength until the source of hypermetabolism is treated. 

So, let us first discuss about the energy requirements during sepsis. 

Energy: Patients suffering from septicemia zi th or without MODS are generally 
hypermetabolic which results in weight loss. Critically ill atieilts are generally able t: to tolerate around 25-30 Kcals per kg usual body weight. though adequate energy 
is essential for metabolic all^ stressed patients excess calories intake may elicit 
complications such as hypel-glycemia, excess carbon-dioxide production, which can 
exacerbate respiratory insufficiency or prolong weaning from mechanical ventilator. 
Whatever may be the amount of calories given to the patient, our objective should be 
to maintain blood glucose levels 5 100 mg/dl, if required by the help of insulin. 

Proper choice of enterall parenteral tube feeds alongwith insulin infusio~ls is advocated. 
A combination of two or three types of feed formulas may be required to meel the 
individualistic requirements of a patient. However, in isolated cases if oral intake is 
feasible; it is usu'&ly in the form of full-fluidbemi-liquid diets (mild sepsis/ MODS). 

Protein: Adequate amount of protein is required by these patients to improve immunity 
against infections, promote recoveiy, spare lean body mass and reduce the amount of 
endogenous protein catabolism for glyconeogenesis. The requirements may vary 
from 0.8 gm to 2.0 gm per kg usual body weight per day. 

During mild sepsis with adequate organ function, the protein intake call be maintained 
at 0.8 gml kg usual body weight per day. Intact protein or protein rich foods can hc 
included in the form of enteral tube feeds or as liquid or semi-soft diets. However, i I' 
the patient is having complications particularly of liver or kidneys, it is advisable to 
give specific amino-acids according to the underlying disease condition. 

Carbohydrates aizd Fat: Carbohydrates should constitute nearly 60% to 70% of the 
total energy. Glucose is the primary calorie substrate in a parenteral, nutrition 
formulation. Parenteral nutrition should be initiated with a low dextrose infusion rate. 

Fats may provide 15% to 40% of the total calories depending on the underlying 
complications. Fat helps in preventing the deliciency in the presence of hyperglycemia. 
However, intravenous fat emulsions may create problems in patients having severe 
infection, liver or gall bladder disorders. 

Micronutrie~tts: The requirement of almost all vitamins and certain mineral increases 
due to infection and inflammation. In the absence of underlying complications adequate 
intake of all minerals and trace-elements like iron, calcium, zinc, sodium, potassium 
and magnesium is suggested. However, if the patient is suffering from complications 
of liver, kidney or oedema then the sodium and potassium intake should be regulated. 
Liberal amounts of foods rich in B-group vitamins, vitamin Aand C should be included 
in tho diet. Adequate amount of fluids should also be provided to prevent complications 
arising due to dehydration or hypovolemia. 



Other Feeding Considerations/Nutrieion Support 
The preferred route for feeding the patient should be oral intake1 via the utilization of 
gastrointestinal tract. If oral intake is feasible, natural foods may be given in the form 
of semi-soft1 full-fluid diets. Ilowever, if oral intake is not possible then we should opt 
for enteral feedings which call be prepared from natural Ioods (absence of MODS/ 
complications) Commercially available foods (intact, hydrolyzed or semi-hydrolized 
formulas) parenteral nutrition should be provided if other forms of 
provided. 

From tlic above discussion it must be clear to you that the dietarj management of 
septic patients, especially those suffering from MODS is complex and needs to be 
altered after every few hours depending on the clinical parameters which are 
analyzed atleast 24 hourly. ' 

In this section we learnt about sepsis and MODS which are among the most critical 
and life threatening conditions for human beings. Lct us attempt the check yourprogress 
exercise 3 to recapitulate the concepts learnt so far. 

Check Your Progress Exercise 3 

1 What is trauma? Enlist the key features of the Ebb and shock period during 
trauma. 

2. Describe the term "sepsis" and its association with SIRS and MODS. 

....................................................................................................................... 

3. Enumerate the energy and proteii~ requirements of patients suffering from sepsis 
with or without MODS. 

....................................................................................................................... 
4. What is the significance of providing feeding support during trauma and MODS. 

5.7 LET US SUM UP 

Nutrition During Stress 

In this unit we studied about the physiological and metabolic consequences of stress in 
its various forms viz. surgery, burns, injuries, sepsis and multiple organ dysfunction 
syndrome. We learnt that stress is a psycho-physiological response to a non-conducive 
environment within or outside the body which results in excessive or inappropriate 
activation of the body's defense mechanism. 

In the first section we briefed ourselves regarding the stress response in the form of 
ebb and flow phase which is followed by the anabolic phase. The ebb phase is the 
most critical period with respect to survival of the patient. Efficient and prompt 
emergency treatment (first-aid) during this stage can help in reducing the incidence of 
mortality to a great extent. The flow phase which develops thereafter is characterized 119 
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by elevated 0, requirements, increased cardiac output, and marked catabolism. The 
dietician plays an important role in providing judicious and prompt care to manage the 
fluctuations in the nutrition status during the three phases. 

The second section discussed about elective and emergency surgeries. The importance 
of a pro-active approach both pre - and post-operatively was discussed with regards 
to nutritional care. 

We also learnt about a critical form of stress viz. burns which can be described as 
injuries to the tissues due to heat, electricity, radialion or chemicals. A briefing on 
classification of burns as per the common methods employed in the hospitals (rule of 
nines, degree/depth of burn etc.) was followed by overall treatment of superficial/ 
severe bums. The importance of adequate resuscitation during the ebb/ shock period 
was also explained. The nutrient requirements and mode o l  feeding during the flow 
and anabolic phase is also critical for ensuring proper treatment and rehabilitation of 
the patient. 

This unit finally dealt with the most critical forms of illness viz. trauma related to 
injuries due to cold, radiations, altitude, accidents etc. Sepsis may result on its own or 
as a consequence to surgery, burns, injuries etc. Sepsis can result in multiple organ 
dysfunction syndrome which is often difficult to handle as it involves structural1 
functional changes in not one but several organs. Such patients are usually relerred 
to as those suffering from terminal illness and their llutritional care generally involves 
utilizaton of specialized formula foods through enteral or pareilteral route. 

Adreno-corticoid : a hormone secreted by the adrenal cortex. 

Cortisol : a gluco-corticoid produced by the adrenal cortex. 

Homeostasis : A balanced, normal state of the body's metabolic and 
physiological functioning. 

Hypermetabolism : metabolism at an increased or excessive rate. 

Hypovolemia : decrease in volume of blood. 

Hypoxia : lack of oxygen. 

Sepsis : a systematic response typically to a serious usually localized 
infection (abdomen/lungs) especially of bacterial origin. 

SIRS ' 

: a severe systemic response to a condition that provokes an 
acute inflammatory reaction. 

ANSWERS TO 
EXERCISES 

CHECK YOUR PROGmSS 

Check Your Progress Exercise 1 

EBB Phase. 

1. Develops immediately after 
injury and lasts for about 
24 hours 

2. Normal glucose production 

3. Low insulin concentrations 

4. Elevated blood lactate level 

5. Below-normal cardiac output 

Flow Phase 

1. It occurs within 24-48 hours of 
injury and may last for several days 
or weeks 

2. Increased glucose production 

3. Normal or elevated insulin concentrations 

4. Normal blood lactate level 

5. Increased cardiac output 



2. Surgeries are generally categorized as elective or emergency. Elective surgery Nulrition Durlng Strcss 

is a well planned form of medical treatment and involves removal or 
reconstruction of body parts/ organs. An emergency surgery is usually a life 
saving strategy with the major objective of preserving the body organs/ functions 
to the best possible extent. These are usually conducted for instance after an 
accident/ crush injury. By-pass surgery, removal of a tumor, organ transplants 
are examples of elective surgery. 

3. Several physiological changes occur during and after a surgery such as: elevated 
body temperature; high leukocyte count; inflammation resulting in the release of 
cytokines, acute phase proteins and stress hormones; changes in carbohydrate 
metabolism characterized by rise in glucagon and fall in insulin levels, and changes 
in lipid metabolism in the form of increased glycerol turnover and enhanced free 
fatty acid recycling. 

4. A high protein diet is suggested to promote wound healing and prevent wound 
dehiscence, to avoid hypovoleniia which may develop due to low levels of 
circulating blood cell, to provide resistance to infection particularly at the site of 
surgery; to control/ prevent oederna and promote bone healing and to prevent 
the development of protein deficiency. 

5. Negative nitrogen balance frequently develops post-operatively. This results in 
low levels of serum proteins especially albumin which leads to reduction in 
intravascular oncotic pressure and outflow of fluids/ water into the extra vascular 
space. This results in oedema in the interstitial spaces which affects the working 
capacity of heart and lungs. 

Check Your Progress Exercise 2 

1 Burns are 'injuries that are caused by heat, friction, electricity, radiation or 
chemicals. Burns are categorized by degree, based on the severity or depth of 
tissue damage as first, secoild or third degree bums. Read sub-section 5.4.1 for 
details. 

2. Lactated ringers solution is used during the Ebb or Shock period to provide fluids 
and electrolytes as an emergency measure to prevent death due to bums. It is 
used in combination with colloid solution during the resuscitation period. 

3. According to the Currie formula: 

Calories needed per day = 24 Kcal x kg usual body weight 
t. 40 Kcal x % TBSA burned , 

Putting the patient values in this formula: 

24 Kcal x 62.5 + 40 Kcal x 33 = 1500 Kcal +I320 = 2820 Kcal 124 hrs. 

4. Burn Patients should be given a high protein diet during the anabolic phase to 
maintain a positive nitrogen balance for pr"omoting healing of wounds, to resplenish 
amino acid stores in the liver for synthesis of blood proteins, to maintain normal 
blood picture, to facilitate successful skin grafting etc. and to prevent infections, 

5. Vitamin C is involved in collagen synthesis and immune function and may be 
required in increased amounts (500 mg twice daily) for wound healing. Vitamin 
A is an important nutrient with respect to maintenance of immune function and 
epithelialization. Provision of 5000 I U  of Vitamin A per 100 Kcal of entaral 
nutrition is often recommended. 

Check Your Progress Exercise 3 

1. Trauma refers to any physical injury or emotional stress inflicted on the human 
body. Medically trauma refers to a serious or critical bodily injury, wound or 
shock, Some characteristic features of the Ebb and Shock period include: 

12: 
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- Low blood volume 

- Cardiogenic shock 

- Hypo tension 

- Hyperventilation 

- Weak rapid pulse 

- Oliguria 

Ebb Phase 

- Increased cardiac output 

Flow Phase 

- Increased urinary nitrogen 
loss 

- Alterations in metabolism of 
carbohydrates, proteins and fat 

- Hypermetabolism 

2. Sepsis is commonly referred to as a "blood stream infection". It is a severe 
form of infection in an organ wherein the causative organism is known and can 
result in septic shock or septicemia (infection in the blood). If a proven source 
of infection is lacking but the other criteria of sepsis are met, the condition 
typically meets the criteria for SIRS. SIRS leads to widespread activation of 
inflammation and co-agulation pathways. This may progress to dysfunction of 
the circulatory system and even under optimal treatment results in the 
development of multiple organ dysfunction syndrome (MODS) and eventually 
death. 

3. Nutrient requirements during sepsis with or without MODS: 

- Majority of the patients being hyper-metabolic and usually malnourished 
need to be given adequate amount of calories i.e. around 25-30 Kcal per 
kg usual body weight per day. 

- The protein requirements are generally high varying from 0.8 to 2.0 g/kg 
usual body weight per day depending upon the status of organ efficiency 
particularly of liver and kidneys.. 

- Principal source of carbohydrate is glucose which needs to provide 60% to 
70% of the modified requirements of energy. The requirement is generally 
governed by maximum rate of glucose oxidation (5-7 mgkglminute) and I 

I 
the insulin infusion feasible for the patient. 

- Depending upon the presence1 absence of diseases associated with the I 

gastro-intestinal tract and associated organs; the fat requirements/ intake 
may vary from 15% to 40% of total calories. 

- Micronutrient intake should be governed by the medical reporls (biochemical 
tests) and mode of feeding (oral, enteral or parenteral). 

4, The feeding support particularly the time, type and composition of nutrition 
support (enteral or/ and parenteral feeds) has a direct impact on the future 
morbidities and eventual mortality of the patient. Refer section 5.6.3 for details. 
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6.3 Adverse Food Reactions-The Diagnosis Process 
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In this unit we will be discussing the adverse reactions associated with food. 
You may have read or heard of cases, wherein an individual after consuming 
specific foods have reported immediate and often dramatic physical reactions 
such as vomiting, diarrhoea, cramps, wheezing, swelling of the airways, a severe 
drop in blood pressure etc. On the other hand, you may have also come across 
individuals, who cannot tolerate particular foods say milk, wheat products etc. 
For example, people with lactose intolerance cannot digest the sugar lactose, 
in milk. They develop gas, bloating, and abdominal pain when they consume 
milk products. These are, in fact, different conditions, which link food to adverse 
reactions. Food allergies and food intolerance can cause much more than 
annoying gastrointestinal symptoms. And in some cases they cause no obvious 
symptoms until a chronic disease shows up later in life. Therefore i t  is important 
to detect and treat food allergics and food intolerance as early a s  possible. In 
this unit we will learn about different types of adverse food reactions - their 
cause, effects and the dietary management. 

Objectives 

After studying this unit you will be able to: 

e classify adverse food reactions, 

a differentiate between food allergies and food intolerance, 

e discuss the etiology, clinical manifestation, metabolic aberrati~ns and '. 
complications, linked with adverse food reactions, 

e explain the diagnosis of adverse food reactions, and h 

o describe the dietary management of patients with food allergies and food 
intolerance. 12: 
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What do we mean by adverse food reactions? We shall try to understand this concept 
with the help of a few case studies. 

Case I :  An eight year old boy presented with hyperactivity, and disruptive behaviour 
at school. He was very moody and suffered from chronic rhinitis and frequent colds. 
This child had always been difficult and irritable. As an infant on a cow's milk formula, 
he suffered colic, sleeplessness, and screaming fits. 

Case 2: A 27-year old IT Consultant who lives in Bangalore and who suffers with 
loose stools, gas, irritable bowel syndrome, inability to gain weight, acne on back, poor 
endurance, and hypoglycemia/needing to eat every 2-3 hours. Allergy testing 
demonstrated a severe allergy to gluten. Removal of gluten from his diet resulted in 
complete resolution of his irritable bowel within 2 days. 

Case 3: A 15-year-old schoolgirl was admitted to hospital as an emergency whilst on 
Izoliday. Her parents believed her to be allergic to nuts. At the age of 5 years, she 
vomited for about 1 minute after eating a bar of chocolate containing nuts. Three 
years later, she developed marked angioedema (swelling of the blood vessels) of her 
face, lips and tongue, folIowed by tightness of her throat and vomiting: this occurred 
2-3 minutes after her friends forced her to have peanuts. Less severe attacks had 
followed after inadvertent ingestion of hazelnuts and almonds. AS a consequence, 
she avoided peanuts and other nuts wherever possible. 

Case 4 :  Monu, aged 2 4/2 years, was referred to hospital with eczema. It started 
behind his knees at the age of 7 months when soIids were first introduced illto his diet 
and steadily worsened. Monu has a strong fdmily history of atopic disease; his mother 
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and rnalernal grandmother both suffered from astlma. ~ o n d  was put on a diet free 
of COW'S milk, wheat, oats, peas, beans, nuts, food preservatives and food colourings. 
Over the following 3 months, there was partial improvement in the severity of his 
eczema. 

Cuse 5: August Gth, 1,952 a woman in Alaska reportd that three days before, slie 
and her husband had become ill about one and a half 11:)ur after consuming a meal of 
marinated raw salmon. Illness consisted of generalizes ,,i\ es (red, itchy skin patches), 
a brassy taste, flushing, abdominal cramps, nausea, and vomiting without diarrhoea. 
Symptoms persisted for four hours. 

You may have read or heard of similar case studies linking consumption of food@) 
with adverse reactions such as vomiting, diarrhoea, cramps, wheezing, swelling of 
the airways, asevere drop in blood pressure, developing gas, bloating, and abdominal 
pain etc. These are, in fact, different conditions, which link food to adverse reactions. 
Adverse reaclion is a general term indicating a clinically abnormal response or 
reactiorz to exposure to food regardless of rneclzanism. Foods can cause a wide 
variety of reactions. Some can be life threatening, however most reactions are less 
severe. These reactions can fall into several different categories. They can be toxic 

\ 
or non-toxic, they can involve the immune system (as could be in case study, 3 and 4) 
or stems from probIems with digestion or metabolism (as in case study 2) or by 
pharmacologic agents in foods (as in the case study 5). These adverse reactions by 
mechanism are illustrated in Figure 6.1. 
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Figure 6.1: Adverse food reactions by mechanis~n 

The toxic reactions from food toxicity or poisoning, about which you may recall studying 
in the Food Microbiology and Safety Course (MFN-003), can affect anyone. Toxins 
released from contaminated food or microorganism (bacterial or fungal) or parasites 
in food cause food-related illnesses. Tliese toxic adverse reactions are not the focus 
of this unit. Non-toxic adverse food reaclion that involves a response due to intake of 
specific foods classified as "hypersensitivity" or what is commonly known as food 
allergy and/or reactions caused by problems with digestion or metabolism, referred 
to as food intolerance are the focus of this unit. Food allergies and intolerances also 
are different from food poisoning, which generally results froin spoiled or tainted food 
and affects more than one person eating the food. 

Let us now review these non-toxic adverse reactions in details. We shall begin with 
allergic hypersensitivity. 

6.2.1 Food Allergy (Hypersensitivity) 
Case studies 1,3 and 4 presented above are typical examples of food allergy. What is. 
a food allergy? Afaod allergy or hypersensitivity is an abnormal response to a food by 
our immune system. As illustrated in Figure 6.1, this non-toxic allergic hypersensitivity 
is immune mediated, i.e. immunological mechanism is involved or suspected. To 
understand this mechanism, we need to refresh our understanding of the immune 
system. In the Applied Physiology Course (MFN-OOl), we studied about the antibody- 
mediated immune system in sub-section 3.6.1. Antibodies, we learnt, are 
immunoglobulin produced by plasma cells in response to an antigen or allergen. Antigen, 
you may already be aware, is usually a foreign substance (i.e. protein, bacteria, virus, 
polysaccharide etc.) that stimulates antibody production. Allergens, on the other hand, 
are substances foreign to the body that on interaction with the immune system causes 
an allergic reaction. Five classes of antibodies have been identified. Immunoglobin A 
(IgA), Immunoglobin D (IgD), Immunoglobin E (IgE), Immunoglobin G (IgG) and 
Immunoglobin M (IgM). 

Immunoglobirt E (IgE) helps to eliminate parasites (helminthes) and is responsible 
for classic allergic reactions c a m o n l y  referred to as food hypersensitivity or food 
allergy (refer to Figure 6.1), a reaction that occurs when the immune system reacts 
to the normally harmless food protein that the body has erroneously identified as 
harmful. We classify this imrnunereaction, therefore, as the IgE-mediated reaciiun. Jn 
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fact, the immune reactions are classified into four types: Type I, Type 11,111, which are 
antibody dependent (refer to Table 6.2) and Type I V  which is T-cell dependent. You 
may recall studying about the cell-mediated immunity which does not involve antibodies, 
but rather involves the production of T-lymphocytes (T-cells) in response to an antigen 
(refer to the Applied Physiology Course (MFN-001), Unit 3, sub-section 3.6.2) . 

Table 6.1: Types of allergic reactions 

Having reviewed Table 6.1, it is important to note that it is the immediate hyperseilsitivity 
o p e  I), involving IgE, whicli is responsible for classic allergic reactions. How does 
this immunopathologic IgE-mediated process leading to allergic reactions works? Let 
us find out. 

Q p e  I: Immediate hypersensitivity, 
anaphylactic IgE-mediated 

Type 11: Cytotoxic hypersensitivity 

5 p e  111: Arthus reaction, antigen- 
antibody (IgG and IgM) complex 
hypersensitivity 

5 p e  IV Cell-mediated imnlunity or 
delayed hypersensitivity 

Basically, there are three steps involved with the IgE-mediated allergic response. 
These include: 

This is the quick-onset food allergy. The reaction 
occurs when an allergen reacts with sensitized IgE- 
antibody on mast cells. This leads to degranulation 
of the mast cells releasing mediators such as 
histamine,cytokines etc. which causes adverse 
reactions. In certain circumstances, IgG has also 
been involved in this type of reaction. 

In this reaction IgG antibody reacts wid1 the ccll 
membrane or an antigen associated with tlle cell 
membrane and fixes complement, which leads Lo 
complement-mediated ccll death. It is not usuaHy 
thought to play a role in food allergy. 

In this type of reaction antigen and antibody (IgG 
and IgM) form complex to induce complemeilt 
fixation and consequent local inflammatory 
response, several hours after exposure to antigen. 
This reaction may have a role in several food-related 
inflammatory diseases (such as colitis, enteritis with 
bleeding, malabsorptive disorders etc.). 

This reaction is mediated by T-cells. T-cells inter- 
act directly with antigens. This type of reaction 
may have a role in celiac disease, protein-losing 
enteropathies, inflammatory bowel disorder such 
as ulcerative colitis. 

Step 1: Sensitization 

Step 2: Early phase reaction 
. , 

Step 3: Late phase reaction 

Let us understand this process. 

The body's immune system normally reacts to the presence of toxins, bacteria or 
viruses by producing a chemical reaction to fight these invaders. However, sometimes 
the immune system reacts to ordinarily benign substances such as food or pollen, to 
which it has become sensitive. Sensitization, therefore is the first step in the IgE- 
mediated allergic response. If our immune system is inclined to form IgE to certain 
foods, our body must be exposed to the food before we can have an allergic reaction. 
In other words, people with food allergies have an unusually sensitive immune system. 
Atrue food allergy occurs when the body's immune system reacts to a protein from a 
particular food that has been swallowed. This protein is called an allergen. The allergen 
causes the persons own antibodies to attack the foreign substance. Thus initial exposure 
to allergen leads to production of allergen-specific IgE. 

Production of allergen-specific IgE starts a chain reaction of chemical changes, which 
cause adverse reactions in the body. Reaction may occur immediately, in a few minutes, 



or several hours after the food is eaten (i.e. within minutes of subsequent exposure of Nutritional Manngement of 

the IgE antibody to the allergen). This is the second phase of the allergic reaction Food Allergies and Food 
Intolerance 

called the earlyphase reaction. As the food is digested, it triggers certain cells in our 
body to produce a food-specific IgE in large amounts. The food-specific IgE is then 
released and gets attached to the surfaces of mast cells as shown in Figure 6.2. The 
next time we eat that food, it interacts with food-specific IgE on the surface of the 
mast cells and triggers the cells to release chemicals such as histamine, which is a key 
mediator of the early allergic response, producing smooth muscle constriction, mucus 
secretion, vascular permeability and sensory nerve stimulation. To illustrate, if you are 
allergic to a particular food, you may first feel itching in the mouth as you start to eat 
the food. After the food is digested in the stomach, you may have gastro intestinal 
diturbances such as vomiting, diarrhoea, or pain. When the food allergens enter and 
travel through thc bloodstream, they may causc your blood pressure to drop, As the 
allergens reach the skin, they can cause hives or eczema. When the allergens reach 
the lungs, they may cause airway obstruction, asthma etc. 

Allergen also stimulates immune cells (e.g., mast cells,T-cells) to produce inflammatory 
mediators (e.g., leukotrienes, cytokines). The newly formed mediators act at post- 
capillary endothelial cells, promoting outflow of plasma leading to localized oederna, 
adhesion of circulating leukocytes, infiltration of tissues by eosinophils, neutrophils, 
and basophils. Over the course of several hours, the infiltrating inflammatory cells 
become activated and rclease mediatorsstimulating and enhancing further inflammatory 
reactions. This is the late phase reaction. 

Systemic anaphylaxis (life threatening allergic reaclion) is the most acute and sometimes 
fatal response. 

Peanut 
antigens 

Peanut 
' 
y 

Class I1 
ecrcase T- cell 

- Interleukin release 

B cell 

Figure 6.2: The allergy reaction process 
Source : Adapted from kraues food, nutrition and diet therapy. 11th edition. 

From our discussion above, it emerges that a wide range of symptoms express during 
an allergic reaction ranging from mild abdominal discomfort to life-threatening 
anaphylaxis, 127 
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Most frequently occurring symptoms are those linked to the skin, respiratory, 
cardiovascular and gastrointestinal system. Asummary of these symptoms is included 
in Table 6.2. Systemic anaphylaxis (severe allergic hypersensitivity) is the most 
dangerous allergic reaction and can include abdominal pain, nausea, vomiting, cyanosis, 
a drop in the blood pressure, chest pain, diarrohoea, shock and death. 

Table 6.2: Symptoms of food allergy 
Gastrointestinal Skin/Cutaneous Respiratory I I Systemic I Neurological 
Manifestations Manifestations Manifestations Manifestations Behaviour 

Abdominal pain, 
nausea, vomiting, 
diarrhoea, 
gastrointestinal 
bleeding, colitis, 
distention, protein- 
losing enteropathy 

Itching, flushing, 
urticaria (hives), 
angioedema (swelling 
of the blood vessels) 
eczema, erythema 
(skin inflammation), 
redness 

Running nose, 
cough, airway 
obstruction, 
airway tightening, 
wheezing, 
laryngeal oedema, 
asthma, rhinitis 

Failure to thrive: 
anaphylaxis, 
hypotension, 
dysrythmias 

Headache, 
irritability, 
restlessness 

- - - -  . - -  

The IgE-mediated adverse reaction, commonly referred to as food hypersensitivity or 
food allergy, though occurs within minutes and rarely takes more than a few hois .  It 
is usually quite severe and, in cases of anaphylactic shock, can be fatal. Considering 
the pathophysiology of food allergy, it is therefore imperative that we try to understand 
the risk factors that are specific to development of food allergy. These factors are 
discussed next. 

What are the risk factors for the development of food allergy? 
Having gone through the discussion above, can you identify at least one important 
factor leading to food allergy? Yes, a genuine food allergy occurs when a specific 
immune reaction occurs in the body in response to consuming a particular food. In 
other words, exposure to a food (antigen) or some element in the food (allergen, 
usually a protein) (refer to Figure 6.3) is a prerequisite for the development of food 
allergy. Excessive exposure to a particular food -for example, in Japan where rice 
is a staple, rice is a common food allergen; in Scandinavia the common allergen is 
codfish; while in India, it is chickpeas. Eggs, cow's milk, peanuts, wheat, soya and fish 
cause most of the allergic reactions in children. Peanuts, walnuts or almonds, fish, and 
shellfish (such as shrimps, crabfish, lobsters, crab) cause most of the allergic reactions 
in adults. 

Besides food allergens, other risk factors include heredity, gastrointestinal permeability, 
and environmental factors as highlighted in Figure 6.3. Heredity is thought to play a 
major role in the development of atopic disease. Atopy refers to an individual being 
prone to develop allergies because of a genetic state of hyper responsiveness to 
aliergens. In most cases, allergies occur when an individual who has a genetic sensitivity 
to certain allergens is exposed to the substance. Family history of allergies increases 
our risk of developing allergies, including food allergies. 
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lymphocytes. Gastrointestinal permeability is greatest in early infancy and declines 
Food Allergies and Food 

Intolerance 
with intestinal maturation. Other conditions such as gastrointestinal disease, malnutrition, 
prematurity and immunodeficiency states may also be associated with increased 
permeability and risk of developing food allergies. Environmental factors include early 
exposure to microbes, tobacco smoke, exercise and cold. 

It is important to note that allergies are most likely to affect babies and young children 
because of their underdeveloped immune system. 
With a brief review of the risk factors, we end our study of the immune-mediated 
adverse reactions here. Next, we shall move on to the non immune-mediated adverse 
reactions, commonly referred to as food intolerance. But, first let us answer the 
questions given in check your progress exercise 1 and recall what we have learnt 
so far. 
I Check Your Progress Exercise 1 

1. What do you understand by adverse food reactions? Explain giving examples. 

2. Food allergy is immune mediated. Elaborate on the statement. 

3. Which organs are usually affected by food allergies? Give the common 
symptoms. 

....................................................................................................................... 
4. What are the'common food allergies see11 in adults and children? 

I I 
Now, let us begin our study about food intolerance. 

6.2.2 Food Intolerance 
What is food intolerance? How does it differ from food allergy? Food intolerance like 
food allergy is an adverse reaction to food. Food intolerance is different from food 
allergy in that it does not involve the body's immune systcm. Food intolerance is a 
digestive system response rather than an immune system response. It occurs when a 
food component irritates a person's digestive system or when a person is irnable to 
properly digest or breakdown, the food. It is a non-allergic hypersensitivity, which can 
occur for variety of reasons as highlighted earlier in Figure 6.1. It may be triggered by 
a physical reaction to a rood or food additive or ca~~sed by a metabolic reaction to an 
enzyme deficiency such as the inability to digest milk properly (lactose intolerance), 
by pharrnacologic agents in foods, by food poisonjng such as ingesting contaminated 
or spoiled fish, or a food idiosyncrasy such as sulphite-induced asthma. The situation 
is therefore rather different from a food allergy wlzere a specific person's body for 
whatever reason reacts against a certain food. Here, the most likely causes are food 
intolerance or excessive consumption of a certain type of food. 

Many factors may contribute to food intolerance. In some cases, as with lactose 
intolerance, the person lacks the chemicals, called enzymes, necessary to properly 
digest certain proteins found in food. Also common are intolerances to some chemical . 
ingredients added to food to provide colour, enhance taste and protect against the 
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(MSG), a flavour enhancer. Let us get to know about these factors in details. 

(a) Enzyme deficiency or defecls: A food sensitivity or intolerance can occur when 
the body has difficulty in digesting a particular food and therefore reacts against it. 
Let us understand this mechanism in details. In normal digestion, the foods we eat 
are broken down (tluough chewing and the action of the acids etc. in our stomach 
and our intestines) into their component parts. The useful ones (the nutrients) are 
absorbed into the bloodstream through the digestive tract (or 'gut wall'), the redundant 

I ones are flushed out through the bowel. However, if the foods are not properly broke11 
down through some digestive malfunction the body either will not be able to absorb 
them properly or, since they have not been properly 'processed', may react against 
them. In the case of lactose intolerance, for example, the body fails to manufacture 
the enzyme lactase that is needed to digest the lactose sugar in mill<. Without lactase, 
the digestion cannot process the lactose sugar in the milk. The digestion cannot cope 
with the raw lactose sugar so reacts against it in the form of cramps, vomiting, 
diarrhoea, abdominal pain etc. One other example is phenylketonuria (PKU), which 
is an inborn error of metabolism. In the Nutritional Biochemistry Course (MFN-002), 
you may recall studying, that in normal people the enzymephenylalanirze Izydronylase 
converts phenylalanine (an amino acid) to tyrosine (another amino acid), which is 
then utilized by the body. In PKU since phenylalanine cannot be hydroxylated to 
tyrosine, its metabolites accumulate and cause damage to the central nervous system 
and result in unusual irritability, eczema etc. Galactosemia due to deficiency of the 
enzyme galactose-1 -phospahte uridyl ti-ansferase which converts galactose-l- 
phosphate to glucose-1-phosphate leads to accumulation of galactose causing various 
symptoms such as vomiting, fever, jaundice etc. 

(b) Naturally occurring food chemicals (pharmacologic effect) : Pharmacologically 
active substai~ces include vasoactive amines such as histamine, tyramine, tryptamine, 
phenylethylamine, and serotonin. These substances are present naturally in many 
foods, and produced during fermentation, cooking, ageing and storage in other foods. 
These are substances, which cause a reaction like an allergic reaction. For example, 
histamine can reach high levels in cheese, some wines, and certain kinds of fish such 
as tuna and mackerel. These substances may also be consumed in Ioods such as 
fermented foods (i.e. sauerkraut, pork sausages, canned tuna), brewer's yeast, cai~ned 
fish, avocados and bananas. In susceptible people, these foods can trigger urticaria, 
facial flushing, decreased blood pressure and headaches. 

Further, certain foods, such as irritants, can trigger histamine release from intestinal 
immune cells, particularly iE taken in large quantities. The most familiar of these 
substances is caffeine, found in tea, coffee, chocolate and cola drinks. A large intake 
of caffeine can cause tremor, migraine and palpitations. Other irritant substances 
include lecithin in legume, paprika, chilli, pepper, paprika, acidic foods, and alcohol. 

(c) Reaction to food additives: Food additives such as preservatives, flavour 
enhancers and colouring agents have been linked to adverse food reactions. Additives 
implicated include tartrazine (the yellow-orange colour dye used in foods, soft drinks, 
medicine), benzoic acid or sodium benzoate (added in soft drinks some cheeses, 
processed potato products) causing hives, rash and asthma. Sulphite are a group of 
sulphite-based compounds that may occur naturally or may be added to food a flavour 
enhancer and preservative. Sulphites (including sodium sulphite, potassium sulphite, 
sodium metabisulphite, sodium bisulphite etc.) are added to many foods and beverages 
to prevent browning, control microbial growth, modiIy texture etc. have been well 
docurneilted to cause adverse reactions such as acute asthma and anaphylaxis, loss 
of consciousness. 
Monosodium glutarnate (MSG) is thought to be safe for most people, but in some 
cases, adverse reaction to this flavouring agent includes headache, nausea, flushing, 
abdominal pain and asthma. 

(d) Reaction to microbial corztamirzation: The illness described in case 5 above 
rlppears to be scombroid fish poisoning, which results from the ingestion of histamine- 

1.30 



like substances formed when bacteria degrade the flesh of certain marine fish. You 
may recall studying in the Food Microbiology Course (MFN-003) in Unit 6 about 
scromboid fish poisoning. Ingestion of ilnproperly handled and stored seafood (yellow- 
fin tuna, bonita and maclterel) you learnt causes scombroid poisoning. These types of 
fish contain bacteria in the intestine, which break down the protein (histidine) in the 
tissue (to histamine) if fish is not immediately gutted and cooled after being caught 
(i.e. improper storage). Histamine, at high concentrations, is risk a factor for food 
intoxication whereas moderate levels may lead to food intolerance. A host of symptoms, 
including skin flushing, facial swelling, dizziness, throbbing headache, oral burning, 
rnetalljc, sharp or peppery taste in mouth, abdominal cramps, nausea, vomiting, 
diarrhoea, palpitations, and a sense of unease. Another example of microbial 
contamination is paralytic shellfish poisoning. The causative agent is saxitoxirt. It is a 
powerful neurotoxin produced by  Gonvaulax catenella. Initial syrnptoms of poisoning, 
which can be seen within 30 minutes of co~lsuming shellIish, mussels, clams) include 
headache, a floating feeling, dizziness, tingling, burning, numbness in the extremities, 
which spreads quickly throughout the body producing general lack of muscular co- 
ordination. 

(e) Food indigestibility: Certain food components, when ingested in large amounts 
cannot be digestcd properly and end up in the large intestine where bacteria feed on 
them. This can lead to bloating, ilatulcnce arid diarrhoea. Examples of such foods 
include fructose, xylitol, sorbitol, cellulose, hen~icellulose, lignin, gums etc. 

(f) Psychologicul reactions: Some people may have a food intolerance that has a 
psychological trigger. For example an unpleasant event in one's life, often during 
childhood, tied lo eating a particular food. Eating that food years later, evcn as an 
adult, is associated with a rush of unpleasant sensatiol~s and reactions. Symptoins 
may be precipitated by any food. 

Having gone through the discussion above, now can you tell the difference between 
a food allergy and intolerance? Yes, food allergies call be triggered by even a small 
amount of the food and occurs every time the food is consumed. People with food 
allergies are generally advised to avoid the 01fending foods completely. On the other 
hand, food intolerances often are dose related. People with food intolerance may not 
have symptoms unless they eat a large portion of the food or eat the food Ercquently. 
For example, a person with lactose intolerance may be able to drink milk in coffee, 
but becomes sick if he or she drinks several glasses of milk. 

Now that we can differentiate between food allergies and food intolerance, let us 
review the adverse reactions caused by food intolerance. Food intolerance reactiorls 
can be quite similar to those of food allergy (as described above), as well as, they 
may include: the skin (rashes, swelling), uirwuys (asthma, stuffy or runny nose, 
frequent colds and infections), gastrointestirtnl truct (irritable bowel synlptoms, colic, 
bloating, diarrhoea, vomiting, frequent mouth ulcers, reflux, bedwetting), central 
rzervous system (migraines, headaches, anxiety, depression, letl~argy, impairment of 
memory and concentration, panic attacks, irritability, restlessness, inattention, sleep 
disturbance, restless legs, mood swings etc.). Symptoms of food intolerance can 
come and go and change tllroughout life. Since, the symptoms of food intolerance 
canbe mistaken for those of a food allergy; it is here that the role of thc physician and 
a dietitian is crucial. Being able to determine what the clientlpatient is experiencing is 
(a food allergy or a food intolerance) is important for treatment. In the next section, 
we shall study about the diagnosis, prevention and treatment of these adverse reactions. 

ADVERSE FOOD REACTIONS - THE 

Nutritional Management of 
Food Allergies and Food 

Intolerance 

DIAGNOSIS PROCESS 
Diagnosis requires an initial screening, perhaps by a physician (a full physical 
examination) to rulc out other diseases. Diagnostic test in food allergy also includes 
the biocl~emical, hnmunological testing {CAP-FEIA, radioallcrgosorbent test (RAST) 
etc.) and skin tests. We shall not go into the details of these tests since they are not 13 1 
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I Nutrition tests can be helpful only to diagnose the IgE-mediated allergic reactions. Biochemical 

testing can rule out non-allergenic causes of symptoms. One reliable proof for a food I reaction is disappearing of symptoms on elimination and reoccurring on challenge. For , 
food intolerance, particularly the diagnosis is via elimination and challenge with food 
substances/chemicals. Delayed reactions and non IgE-mediated reactions can, only 
be diagnosed by an elimination diet. Diagnosis requires identification of the suspected 
food, proof that .the food causes an adverse response, and verification of immunological 
involvement. Following questions'about food reactions may be useful for this diagnosis: 

I e Whether the individual/patient can pinpoint a particular food 

I e The amount of food eaten 

1 0 The time it took from eating to the reaction developing 

e Whether the same food has caused a reaction at some other time too 

e Whether other foods have caused the same reaction 

e How often the reactions occur 

Whether reactions are seasonal 

e What is the usual food intake pattern? 

e Whether a symptom and food intake diary is maintained, if not keep a symptom 
and food intake diary and record all events in chronological order. 

The first diagnostic tool therefore is the clinical history. Information related to description 
of symptoms, the time of food ingested relative to the onset of symptoms, a description 
of the most recent reaction, a list of suspected foods, and an estimate of the quantity 
of food required to cause a reaction will be useful. The food and symptom diary is, 
therefore, a useful tool if there is a perceived general food reaction with chronic 
symptoms but no specific suspect food(s). Asample of the food and symptom diary is 
given in Figure 6.4. Asking the patients to maintain such a food and symptom diary, 
preferably for a week or 10 days, can be quite revealing. 

I 

Figure 6.4: Food and symptom diary I 
i 

Besides clinical history, the diagnosis of the adverse food reaction based on the response 
to a carefully designed elimination diet is also useful. Food elimination, therefore, is 1 

Date: 

Food 

Medications 
nutritional 
Supplements 

Activities 

Symptoms 

MORNING 
Breakfast 

6nm-12pm 

AJ?IERNOoN 
Lunch 

12pm-3pm 

EVEdMNG 
Tea 

3pm-6pm 

MGKT 
Dinner and bed time 

6pm-6am 



another tool in the diagnosis process. In the diagnostic food elimination, the elimination 
diets are prescribed for short term, under supervision and only for a good reason. 
Elimination diets are therapeutic trials. The elimination diet, as the name suggests, is 
a diet that eliminates a single or several foods depending on the medical and dietary 
history. This diet eliminates foods and food additives considered to be common allergens, 
such as wheat, dairy products, eggs, corn, soy, citrus fruits, nuts, peanuts, tomatoes, 
food colouring agents and preservatives, coffee, chocolate etc. In immediate type 
food reaction the culprit is often known and only the offending food is eliminated. If 
the reactions are delayed, multiple foods may need to be eliminated. The type of 
elimination diet selected depends on the diet history, symptoms and severity of the 
reactions. The elimination diet may be basic, targeted or severe elimination diets. 
The use of a basic elimination diet may be helpful in assessing the role of food allergy. 
In the targeted elimination diet foods based on patients history and/or the results of 
specific IgE tests to the foods in question is eliminated as highlighted in Figure 6.5. 
TJle use of severe elimination diet is warranted when removal of suspected food(s) 
does not eliminate symptoms, multiple food sensitivities are suspected, and food is 
uulikely to be causing symptoms. The implementation of severe elimination diet is 
illustrated in Figure 6.6. Thus using the elimination diets, foods most commonly 
implicated and foods most commonly eaten are usually excluded. In food intolerance, 
food chemicals, as well as, additives are avoided using the elimination diet. 

Eliminate specific roods based on patient history and/or tests 1 
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.I, 

I Reintroduce suspect food to diet 1 
I 

1 S t o ~  elimination diet: evaluate 1 
I other reasons for illness I 

Symploins reoccur 

Re-eliminate suspect food 
I 

.L 
Perform double-blind food challenge 

Figure 6.5: Using the targeted elimination diet ,. 

J. JI 
Symptoms cease; begin normal diet 1 Symptoms persevere 

J. J, 

-1 Stop topliminntion diet; evaluate other 
reasons for illness 

Reinstate elimination diet 

Symptoms cease c I I 2 x I I  
Symptoms occur 

every 2 to 4 days I 

JI 4 
Symptoms abolished Omit causal food; keep diary of events 

I 
4. 

Continue reintroducing foods 
I 
G 

List of tolerable and intolerable foods 

Figure 6.6: lmplementatlon of the severe elimination diet 
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The diagnostic elimination diet is followed for a set period usually approximately for 
4-6 weeks. As you may have noticed in Figure 6.5 and 6.6 above that if no response 
is seen within this period, a diet of different foods can be tried. If response is seen, the 
diet should be abandoned and alternate explarlations for syrnpto~ns explored. If a 
marked improvement is seen, foods are re-introduced individually or in the case of 
food intolerance according to food chemical content. Food re-introduction is therefore 
yet another tool in diagnosis. Let us get to know this element better. 

Food clzallertge or I-e-introduction is another crucial element in diagnosis. Challenge 
involves eniing a test dose of suspected food or food chenzical and noting down 
the response and the severity of the response. If an initial dose does not elicit a 
response, increasing doses are then used as chalIenges, sometimes over several days. 
If the response is negative, the next food is challenged after a stipulated time. If the 
response is positive, the food should be avoided. Positive challenge results require the 
avoidance of the food allergen. In food intolerance, the dose of chemical tolerated 
also need to be established. Positive challenge should be repeated at intervals to 
establish, especially in children, whether they have outgrown the sensitivity. 

The food challenge can be conducted in three ways. a) Open food challenge (OFC), 
which allows the fuod to be given openly, b) single-blind food challenge (SBPCFC), in 
which the food is hidden from the patient with at least one placebo; and c) double- 
blind, placebo-controlled bod  challenge ((DBPCFC), in which the food is hidden 
11oiii the patient and presented with at least one to three placebo. The ultimate 'gold 
standard' for the positive diagnosis is the DBPCFC, where the patient is challenged 
with the ollending food in a disguised manner after an elimination period. Interestingly 
neither the patient nor the physician/dietitian knows whether they are consuming or 
introducing the allergen or not. 

Once thc adverse food condition is diagnosed, it is easy to treat and manage the 
problem. Answer the qnestions giver1 in check your progress exercise 2 before you 
move on the treatment and managenlent of adverse food reactions, which are discussed 
next. 

Check Your Progress Exercise 2 

1. Differentiate between food allergy and food intolerance, giving examples. 

...................................................................................................................... 

2.  List the conlrnon causes of food intolerance. 

I 3. What is elimination diet? Enumerate its significance in diagnosis of adverse 
food reaction. 

.................................................................................................. t............*....*.. 
4. What is food challenge? Discuss its relevance. 
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6.4 TmATMENT AND GEMENT OF Ftrod Allergies and Food 
Intolerance 

ADVERSE FOOD REACTIONS 

Management of adverse food reactions involves diagnosing the problem followed by 
nutritional and medical care. We have already reviewed the diagnosis earlier in this 
unit. Here we shall focus on the nutritional management since medical management 
is not within the scope of our study. Luok at Figure 6.7 which illustrates the management 
of food allergies. 

Management Of Food Allergies 1 
Diagnosis 

History 
Pliysicnl examination 

Medical 
Managenlent 

Yoodlsymptorn diary Epincp111.inc in acute cases 
Biocl~c~riicalli~n~nunologic tests 

Nutritional Managemcnt 
Rcintroductioli of 

foods by food cliallc~lgc 
Avoidance of' fbod allergtcs 

Proviclc altcmate fhotl 

Figure 6.7: Management of food allergies 

The four general principles of allergy management include: 

1. Avoid factors that cause symptoms. 

2. Use appropriate rncdications. 

3. Evaluate for immunotherapy. 

4. Educate and follow-up. 

The primary treatment for managing food allergies is eliminating the offending food 
or foods. In fact, non-pharmacological treatment of food allergy requires complete . 
elimination and strict avoidance of the allergen from the diet as highlighted in Figure 6.7. 
A diet should be planned carefully so that the nutrient and calorie needs are met. If a 
major food group such as dairy products causes an allergy, a supplement or non-dairy 
food/fomula may be added to the diet. In food intolerance, however, the aim should 
be to eat a diet with a tolerable dose of food chemicals including a wide variety of 
foods, Although many food intolerances may allow some ingestion of the offending 
food, food hypersensitivities or allergies do not. In fact, some types of food intolerance 
can be treated. The management oE few food intolerance conditioi~s such as  
phenylketonuria lactose intolerance has been covered in Unit 13 and 19, respectively 
later in this course. Hence, we shall not dwell on their management here. We suggest 
you look up the relevant sections in the units mentioned above to learn about the 
management of adverse food reactions caused by these conditions. 

Here, we would like to continue with our discussion on management of food allergies. 
Once all food challenges have been completed, a maintenance diet should be planned. 
A maintenance diet is based on avoidance of offending foods and substitution aiming 
at a nutritionally balanced diet. To help identify and avoid offending foods, allergy- 
specific list that describes foods to avoid may be useful. Table 6.3 presents allergy- 
specific list of foods for your reference. Besides avoidance of offending food, certain 
nutritional supplements may serve useful in management of adverse food reactions 
and maintenance of a good nutritional status during the course of treatment. A brief 
review on these supplements follows. 



Clinical Therapeutic improve digestion, by helping the intestiilal tract control the absorption of food allergens 
Nutrition and/or by changing immune system responses to foods. It is well known that probiotics, 

like lactobacillus, assist in the digestion of lactose. One group of researchers has 
reported using probiotics to successfully treat infants with food allergies it1 two trials: 
a double-blind trial using Lactobacillus GG bacteria in infant formula, and a preliminary 
trial giving the same bacteria to nursing mothers. Probiotics may also be important in 
non-allergic food intolerance caused by imbalances in the normal intestinal flora. 

Many of the effects of allergic reactions, we learnt earlier, are caused by the release 
of histamine, Some natural substances, such as vitamin C and flavonoids, including 
quercetin, have demonstrated antihistamine effects in laboratory, animal, and other 
preliminary studies. However, no research bas investigated whether these substances 
can specifically reduce allergic reactions in llumans. 

You may have heard the proverb 'Prevention is better than cure'. Let us then learn 
about the preventive measures next. 

- 

6.5 PREVENTION OF ADVERSE FOOD 
CTIONS 

Considering the increasing incidence, cost and morbidity associated with allergic 
reactions, it is perhaps useful to design preventive strategies geared towards minimizing 
the allergic responses. In fact, preventioil strategies for allergic diseases are the key 
to minimizing the allergic response. In this section, therefore, we will first focus on 
preventive strategy for food allergies. Having studied about the pathophysiology of 
the allergic responses, can you suggest measures means by which we can prevent 
these adverse reactions? Let us help you in this task. You may recall studying earlier 
about the three steps involved in the allergic reaction process i,e. first sensitization, 
followed by expression of the disease and syn~ptoms in the second and third step. 
Based on these three stages of allergic sensitization/elicitation of disease, the preventive 
strategies too call be classified under three stages, namely: 

0 Primary Prevention: Focuses on blocking sensitization and development of 
IgE-mediated response. These strategies would be useful for those individuals 
who have an atopic disposition but no sensitization. 

o Secondary Prevention: Attempts to inhibit expression of the disease despite 
sensitization. These are used for the patients who have been sensitized but do 
not express the disease or only expresses one type of disease (e.g., atopic 

' dermatitis) but not other disorders (e.g., asthma) 

0 Tertiary Preventio~z: Targets the control of factors that cause symptoms. This 
strategy would be appropriate for patients who have expressed the disease and 
needs to limit symptoms. 

The first step for prevention is to identify what can and cannot be done. Many strategies, 
you would realize, in primary, secondary, and tertiary prevention may be similar but 
are utilized differently according to seilsitization and expression of the disease. If a 
treatment works for allergy symptoms (tertiary), it bay be used to prevent expression 
in a sensitized individual (secondary). If a treatment works for both tertiary and 
secondary prevention, it inay then be utilized to prevent sensitization in primary 
prevention. 

Let us further, dwell on measures we could adopt in primary, secondary and tertiary 
prevention. Current research in primary allergy prevention focuses on blocking IgE- 
sensitization, e.g. environmental control. Some areas that are important and require 
investigation/emphasis at the primary level would include: 

0 How do we identify the high-risk infant during the perinatal period? 

o How does avoiding exposure to food allergens affect expression of allergy? 
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and during lactation? Food Allergies and Food 
Intolerance 

o Is there a critical time during pregnancy and/or during the postnatal period when 
allergen exposure is most likely or least likely to sensitize? 

0 Is there a critical dose required to cause or prevent sensitization? 

e What is the role of the infant diet, including breast-feeding, non-milk formula, 
delayed introduction of specific foods, delayed introduction of "at risk" foods 
('e.g., milk, egg, peanuts). 

e What are appropriate environmental control measures to limit infant exposures 
to allergens? (e.g., dust mites, animal dander) 

Secondary allergic preventive measures will focus on: 

e initiating prospective surveillance of infants, young children and adults for 
expression of sensitization, including sensitization to certain foods (e.g., egg, 
peanut, milk) and aeroallergens (e.g., dust mites, cat dander, pollens, moulds etc.), 

e implementing indoor envil.onmenta1 control measures prior to disease expression, 

0 using pharmacologic therapy and/or imnlunologic modulatioil in patients with 
allergic disorders (e.g., atopic dermatitis) to prevent subsequent expression of 
other disorders (e.g., asthma), and 

0 avoiding environmelltal irritants (e.g., tobacco smoke, air pollutants). 

The tertiary allergy prevention, as you already know, focus on patients with symptoms. 
Hence, the strategies will target the factors that increase symptoms. These would 
include enviro~ime~ztal control at home, school, workplace etc., avoidance of factors 
(exposure to allergens, environmental irritants) that cause symptoms and palient 
and ftlmily education. Among these measures, the patient and -family education, is 
crucial. Let us get to know it better. 

, 

Falnily and Patient Education 

Remember, involvement of the family and all othcr relevant caretakers along with the 
patient is crucial for preveiltion and management of the reactions. The goal of all 
patient education should be to help patients (and bniilies) take the actions needed to 
control their symptoms and improve care. Educating tlie patient about strict avoidance 
of the foods to which the patient is sensitive is the only proven therapy for food 
allergy. A child with food allergy must not accept food from classmates or friends. 
The child, parents and ALL caregivers need to understand this. Just providing a list of 
"allowed foods" may not be beneficial as ingredients frequently change. Instead, 
ENCOURAGE PATIENTS AND FAMILY MEMBERS TO READ LABELS. 
Parents inust learn to read labels carefully to avoid allergens. Often, the offending 
food can come in different forms or have a variety of names. For example, a child 
allergic to milk must avoid whey, a protein found in milk. By law, a food ingredient 
must be listed on the label, but allergenic components can accidentally get into foods. 
Children may also be taught. how to read food labels and ingredient list. Parents will 
also need to be watchful when their child is in daycare, school, a restaurant, or at 
parties. Further, with advancement in technology, individuals also need to be aware 
that a new method of growing produce, called biolechnology, may pose a risk to the 
allergic child or adult. For example, genetic material from peanuts is being transferred 
to tomatoes and other produce to develop better-looking (but not necessarily better 
tasting) produce. In this context, it would be required that new products be labeled to 
identify common allergens. Therefore, consumption of such genetically modified 
foods may need more caution. 

Patient education, therefore, is critical and should include: 

e Allergen identification (e.g., how to read food labels), 
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e Synlptom recognition, I 

(D Cautions regarding the possibility of a life-threatening reaction, 

r What to do in case of accidental ingestion, 

s Development of a treatment plan, and. 

s Consult a doctor immediately. 

Tailoring the educatioi~al approach to the need of the patient is crucial. Using simple 
language and clear-easy-to-follow instructions/steps and providing written and verbal 
information will be useful. Some suggestions to help prevent allergic diseases and 
promote better outcomes for the patient include: 

e Promote breast-feeding. Although breastfeeding is one way to delay a child's 
exposure to allergens, certain allergens from foods in a mother's diet can be 
passed through breast milk and cause a reaction in an infant. Under this situation, 

" particularly if a family has a llistory of food allergies and the mother is 
breas~eeding t l~e  child, it may be recommend that major allergenic foods, such 
as dairy products, eggs, peanuts and tree nuts, fish and shellfish, and soy, may be 
eliminated from the mother's diet, 

o Discourage the early introduction of solid and "at risk" foods (e.g., milk products, 
eggs, peanuts etc.), 

e Reduce dust mite levels in homes and avoid exposure to animal dander (tiny 
scales shed from skin or hair), 

o Screen for allergy at all routine check-ups, 

e Increase understanding of allergy and allergic disorders among patients and their 
families, 

0 Encourage the use of educational support groups for patients with allergic 
diseases, 

e Encourage the awareness of allergen/environmental control measures at work, 
school, and home, 

e Promote ways to reduce or eliminate environmental tobacco smoke, and. 

o Promote legislative support for research, environmental control measures, and 
public education about allergic disorders. 

The preventive measures discussed above so far focus mainly on allergic reactions. 
Let us now focus on food inlolerance. Taking a few simple steps can help prevent the 
symptoms associated with food intolerance. These steps include: 

e Help the patientlchild learn which foods in what amounts cause symptoms and 
limit the intake to amounts the body can handle. 

e Inform the patient that when dinning out, ask the waiter/cook/server about 
ingredients of a recipie. Some meals may contain foods, which the individual 
cannot tolerate and that may not be evident from the description on the menu. 

o Encourage the patientlfamily members to read food labels and check the 
ingredients for problem foods. Ensure that they do not forget to check condiments 
and seasonings. They may contain MSG or another additive that can lead to 
symptonls. 

We hope the measures discussed above will go a long way in helping and guiding you 
to counsel patients suffering from food allergies and food intolerance. Let us now 
proceed over to the check your progresss exercise 3 to reinforce our understanding of 
the concepts studied above. 



Check Your Progress Exercise 3 

1. What is the primary treatment for food allergy and food intolerance? 

....................................................................................................................... 

..................................................................................................................... 

....................................................................................................................... 
2. Are some nutritional supplements helphl in trealing food allergies? Comment. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 
3. Elaborate on the strategies you would adopt to prevent food allergy. 

............................................................ ........................................................... 
....................................................................................................................... 
....................................................................................................................... 

4. What handy guidelines would you give to the patients and their family to 
prevent themselves from food allergy and intolerance. 

................................ 0 ................................................................................... 
....................................................................................................................... 
....................................................................................................................... 
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LET US SUM UP 
The term "hypersensitivity" is general and may include true allergies, reactions that 
do not affect the immune system (food intolerance), and reactions for which the 
cause has yet to be determined. Illis unit focused on the immune-mediated and the 
non immune-mediated adverse food reactions, namely food allergy and food 
intolerance. Food allergy is a condition which is rarely curable in which specific foods 
cause an immediate and often dramatic physical reaction such as vomiting, diarrhoea, 
cramps, wheezing, swelling of the airways, a severe drop in blood pressure etc. In 
food allergy, food sets off what is known as an IgE mediated reaction in the body. - 

Eggs, cow's milk, peanuts, wheat, soya and fish cause most of the allergic reactions 
in children. Peanuts, walnuts or almonds, fish, and shellfish (such as shrimps, crayfish, 
lobsters, crab) cause most of the allergic reactio~ls in adults. Food intolerance, on the 
other hand, is often linked to other health problems, when the body has difficulty in 
digesting a particular food and therefore reacts against it, and its symptoms too are 
somewhat similar to food allergies, but far less defined. Examples of well-understood 
intolerances are lactose intolerance and phenylketonuria. 

Diagnosis of these adverse reaction (food allergies and food intolerance), we learnt is 
based on clinical history and on the response to a carefully designed elimination diet 
and on food chailenge. The primary treatment for managing food allergies is eliminating 
the offending food or foods. In food intolerance, however, the aim must be to eat a 
diet with a tolerable dose of food chemicals including a wide variety of foods. 
Preventive strategies may be classified as primary, secondary or tertiary level. Tt is 
the tertiary level that targets the control of factors that cause symptoms which is 
most crucial. Environmental control at home, school, workplace etc., avoidance of 
factors (exposure to allergens, environmental irritants) that cause symptoms and patient 
and family education are important components of tertiary preventive strate~y. 141 
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Anaphylaxis : it refers to a rapidly developing and serious allergic reaction that 
affects a number of different areas of the body at one time. 
severe anaphylactic reactions can be fatal. 

Atopic : relating lo, or caused by a hereditary predisposition toward 
developing certain hypersensitivity reactions, such as hay fever, 
asthma, or chronic urticaria, upon exposure to specific antigens. 

Dermatitis : dermatitis is a term literally meaning "inflamn~ation of the skin" 

Flavonoids : the term flavonoid refers to a class of plant secondary metabolites 
most commonly known for their antioxidant activity. 

Perinatal : relates to the period around childbirth, especially the five months 
before and one month after birth activity. 

Phenylketonuria : a genctic disorder in which the body lacks the enzyme necessary 
to metabolize phenylalanine to tyrosine. 

Rhinitis : is an inflainmation of the mucous membiane of the nose with 
symptoms of sneezing, itching, nasal discharge and congestion. 

Urticaria : it is defined as the appearance of hives caused by a specific 
stimulus. A hive, or wheal, is a circular, red, spongy lesion that 
evolves and changes over minutes to hours. 

6.8 ANSWERS TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 

1. Adverse reaction can be defined as a clinically abnormal respoilse or reaction of 
the body to exposure to food regardless of mechanism. For example, an abnormal 
response to a food by our immune system results in a food allergy feactions caused 
by problems with digestion or metabolism are called food intolerance. 

2. Food allergies are immune mediated as they involve the generation of antibodies, 
which are immunoglobulins produced by plasma cells in response to an antigen 
which is an allergen. Immunoglobulins has been identified in the role of allergy in 
humans. 

3. Allergy is a complex process which within a few hours can affect various parts of 
the body starting from mouth, reaching the skin and finally to lungs, all the while 
stimulating immune cells. The symptoms of an allergy include itchy mouth/ tongue, 
skin rashes such as hives or eczema. Airway obstruction, asthma in lungs. GI 
symptoms manifest as vomiting, diarrhoea, or pain in abdomen. 

4. * Food allergies are common with other common day-to-day useable seemingly 
harmless food products. Egg, cow's milk, peanut, wheat, soya and fish cause most 
of the allergic reactions in children. Peanuts, walnuts, fish and sl~ellfish cause most 
of the allergic reactions in adults. 

Check Your Progress Exercise 2 

1. Food Intolerance is non-immune mediated and is a mere digestive response to food 
unlike food allergy which involves the body's immune system. Food intolerance is 
a non-allergic hypersensitivity which can occur due to a number of reasons, when 
compared with allergy which is involved in the reaction of food item (allergen) with 
the body's immune system. 



2. The common causes of h o d  it~tolerance include metabolic reaction to enzyme Nutritional Management of 
Food Allergies and Food deficiency e.g: lactose intolerance, or due to pl~ysical reactions to a food additive. Intolerance 

Reaction to pharmacological agents in food, as well as, food poisoning. 

3. Elilninatioli diets are therapeutic trials where the diet eliminates several foods 
depending on patients medical and dietary history. This diet eliminates all possible 
allergens such as food additives, common allergenic food like eggs, cow's milk, 
wheat, corn, soya, citrus fruits, peanuts etc. Removal of basic identifiable common 
allergens from food can help identify the allergen in food. 

4. Food challenge is a method of confirming a diagnosis or continued existence of a 
food allergy or intolerance. 

This procedure is primarily of value since it may be used over a period of.  time. 
(months/ years) to re-evaluate whether a childhood food sensitivity still exists as 
certain type of allergies and intolerallce spontaneously remit or are outgrown e.g. 
lactose intolerance, gluten entropathy etc. 

Check Your Progress Exercise 3 

1. Primary treatment of food allergies/intolerance involves complete exclusion/ 
elimination of the offending allergen even in trace amounts. This is a complex 
process if the allergen is a conlmon Iood o f  several food products (e.g, milk, wheat), 
This should be followed by proper dietary management by providing alternate food 
sources to maintain an optimum nutritional status. 

2. Nutrition supplemenls are helpl'ul in treating food allergies. For instance, probiotics 
may be useful for those suffering from lactose intolerance. Yoghurt/curd/pre-digested 
milk may be better tolerated as compared to milk. 

3. The incidence of food allergies can be reduced or prevented through primary, 
secondary and tertiary measures. Read the measures listed in section 6.5 and answer 
accordingly. 

4. Look up the guidelines on page 148/149 and prepare a list. 
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7.1 Introduction 

7.2 Nutrient and Drug Interaction: Basic Concept 
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Modern medicine has given us many useful drugs that not only prolong and save lives 
but in fact improve the quality of our lives. Have you ever thought that the beneficial 
effects of the drugs that we take can be affected by some of the foods in our diet? 
Many drugs have powerfuI ingredients that interact with the human body in different 
ways. Diet and lifestyle can sometimes have a significant impact on a drug's ability to 
work in the body. Certain foods, beverages, alcohoI, caffeine and even cigarettes can 
interact with drugs. These food and drug interactions can have dramatic, even 
dangerous effects on the way our bodies react to drugs. The puipose of this unit is to 
present the most common food and drug interactions, to see that we get the best 
results from the drugs that we need to take. 

Objectives 

After studying this unit, you will be able to: 

o define nutrient drug interactions, 

o describe the effect of nutrients and food on drugs and the effect of drugs on the 
nutritional status, 

o identify the clinical significance and risk factors associated with nutrient drug 
interaction, and 

list handy guidelines for safe and wise use of drug. 

7.2 NUTRIENT AND DRUG INTERACTION: 
BASIC CONCEPT 

Medicines can treat and cure many health problems. Nevertheless, do you recall your 
doctor advising or recommending certain medications to be taken with food whereas 
others on an empty stomach. Have you given a thought as to why this is being advised? 



Well, this for the simple reason that medicines can be effected by the food we eat. 
Well, not all medications are affected by food, but many can be affected by what we 
eat and when we eat it. Sometimes, taking medications at the same time we eat may 
interfere with the way our stomach and intestines absorb medication. Other medications 
are recommended to be talten wit11 food. A food-drug interaction can occur when 
the food we eat affects the ingredients in a medication we are taking, preventing the 
medicine from working the way it should. Some nutrients can affect the way we 
metabolize certain drugs by binding with drug ingredients, thus reducing their absolption 
or speeding their elimination. For example, the acidity of fruit juice may decrease the 
effectivel~ess of antibiotics such as penicillin. Dairy products may blunt the infection- 
fighting effects of tetracycline. Anti-depressants called M A 0  inhibitors are dangerous 
when mixed with foods or drinks that contain tyramine (beer, red wine, and some 
types of cheese). 

So then, can you now define or explain what we niean by drug-nutrient interaction? 
Drug-nutrient interactiorz incl~ide sl~zcific changes in the process 2y wlficlz a 
drug is crbsorbed, distl-ibuted, metabolizc~~l, nrtri elimiizated 22y the body, caused 
by a nutrinlt(s) or cl2ange.s to the kinetic(s) of a rzutl-ieizt(s) cnused by u cluug. 
In fact, nutrient-drug interaction is a broader term that also includes the effect of a 
medication on nutritional status. Nutritional slatus, you may already know, refers to 
the condition of health of an individual as influeliced by the i~tilization of nutrients. 
Nutritional status may be impacted by the side elfects of a medication, which could 
include an effect on appetite or the ability to eat. 

Hence, a study of these interactions is important as it enablcs the health cure 
professionals and patients to work together to avoid or minimize problems. The 
benefits of minimizing drug nutrient interaction, you would notice, would go a long 
way in ensuring: 

1 %  medications achieve their intended effect, 

I 0 continuity of the prescribed drug by the patient, 

I e fewer i~utrient or caloric supplement is required, 

I optimal ~lutritio~lal status is maintained, 

I disease co~nplications are minimized, and 

1 0 cost of health care services is reduced. 

The extent of the effects of any food and drug iilteraction call vary. Potential effccts 
depend on the dose and the form in which the drug is taken (pill, liquid, etc.). It also 
varies with an individual's age, sex, body weight, nutritio~ial status and specific medical 
condition. The number of potential rood and drug interactions is almost limitless. 
Interaction problems most often occur wit11 the use of diuretics, oral antibiotics, anti- 
coagulant (blood-thinning) drugs, anti-hypertensive drugs, thyroid and sodium com- 
pounds, and alcohol. 

Generally, administering oral medication along with the food or at a mealtime is a 
convenient manner of drug dosing. However, drug interactions can occur that modify 
the activity of the drug (decrease or increase drug effects) are referred to as drug- 
drug interactiorzs or impair the nutritional benefit of certain food are called as a 
drug-nutrient interaction. While the effect of food or a nutrient on a drug or 
medication is a nutrienl-drug inte~actiorz. The most comnlonly observed type of 
drug-food interaction affects the drug absorption. 

Nutrient and Drug 
Interaction 

Such interactions raise concerns that medications may lead to nutritional deficiencies 
or a poor diet may change how a medication works. This does not mean that if one is 
taking a medication, one needs to use a vitamin and or mineral supplement. There is 
a little chance that taking a medication for a short time (such as a ten day treatment), 
will affect the nutritional status, However, use of some medications for months or 
years may affect the nutritional health, 
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Drug and nutrient relationship can be categorized into two aspects: 

1. Effect of nutrition on drugs: the influence of nutritional factors on drug 
absorption, action and effectiveness, and. 

2. Effect of drugs on nutrients: the influence of drugs on nutritional intake, 
metabolism, excretion and requirements. 

We will study about these iilteractions in the subsequent sections. We will also briefly 
review the drug and drug interactions. So let us get started. We shall begin first with 
effect of nutrition on drugs. 

EFFECT OF MTTRITION ON DRUGS 
Pharmacokinetics is the study of the time course of a drug in the body involving the 
absorption, distribution, metabolism and excretioli of the drug. The movement of the 
drug through the body during absorption, distribution, metabolism etc. can be influenced 
by food or nutrients in the diet. These influences are reviewed next. 

Food's Effect on Drug Absorption 

The pharmacological effect of a drug depends on the rate and extent to which it is 
absorbed from the gastrointestinal tract. Food can decrease a drug's rate of absorption 
and/or increase the extent of absorption of numerous drugs. Examples include 
penicillin, tetracycline (TCN). The possible reasons for this may include: 

. e delayed gastric emptying, 

r altered gastrointestiilal pH, 

r competition for binding sites with the nutrients, 

r adsorption or the adhesion of food or a food component, 

r chelation (combining) of drugs by food cations, and 

r dietary fats impeding the absorption of hydrophilic drugs. 

Gastric emptying may be delayed by the consumption of high-libre meal and meals 
with high fat content. Chelation reactions occur between certain medications and 
divalent or trivalent cations (a positively charged ion), such as iron, calcium, magnesium 
etc. and the absorption of the drug may be reduced by chelation (combining) with one 
of these metal ions. To illustrate, the antibiotic tetracycline fonn insoluble complexes 
with calcium in dairy products thus preventing or reducing the absorption of both drug 
and nutrient. Adsorption is another mechanism by which drug absorption is slowed 
or reduced. An example of this mechanism is the cardiovascular drug digoxin which 
should not be taken with high phytate food (such as what bran, oatmeal etc.). 

The presence of food in the stomach enhances the absorption of some medication. 
Drugs whose absorption increases when taken with food include drugs such as 
spironolactone, griseofulvin and itraconazole. With some drugs, this food-drug 
interaction may be utilized to achieve higher serum drug levels or to use lesser amounts 
of drug per dose. For example, administratioil of the drug ketoconazole with acidic 
beverages such as colas, leads to increased and prolonged serum levels for the drug. 
This mechanism is based on changes in the gastrointestinal pH. Generally, tliese 
interactions have an insidious onset and may not be clinically evident except for the 
failure to achieve the therapeutic goals of therapy or loss of disease control. Continuous 
long-term monitoring of patients is needed when drugs and food must be taken together. 
An example to substantiate this aspect is as follows: 

0 The calcium in milk and milk products such as yoghurt and cheese decreases 
the absorption of certain antibiotics, including tetracycline. Therefore, these foods 



should not be eaten at the same time this drug is taken, so that the full dosage of 
the drug is available for adequate treatment of the infection. 

e Tyramine is a vasoconstrictor that raises blood pressure. Significanl ingestion 
of high-tyramine food, such as aged cheese and cured meats, by individuals 
while being treated with mono-amine oxidase inhibitors (MAOI) - an  
antidepressant, can cause a hypertensive crisis such as increased heart rate, 
flushing, headache, stroke and even death. 

r Caffeine in foods or beverages increases the adverse effects of stimulant drugs 
such as amphetamines, methylpheniclate, causing nervousness, tremor and 
insomnia. 

In addition to affecting absorption of drugs, food can interact with drugs in a variety of 
other ways. These are highlighted in Box 7.1. 

Next, let us review the effect of food on drug transport in the body. 

Box 7.1 

Foods Eflect on Drug Transport 

Other Examples of Drug-Food Interactions 

Many drugs are transported in blood bound lo plasnla proteins. Severe malllutritio~l or 
diseases affecting the synthesis of plasma proteins (such as liver discase) may reduce 
the body's ability to transport drugs and hence impair their effectiveness. Albumin is 
the most important drug-binding protein in the blood. Low seruin albi~~llin levels (due 
to inadequate protein intake and poor nutrition), therelore, provides fcwer binding 
sites for some highly protein-bound drugs such as warfarill aild anliconvulsant phenytoin, 
which may lead to risk of excessive anlicoagulation and bleeding or toxicity, 
respectively. 

1) Vitamin K found in green leaiy vegetables, tomatoes, coffee, beef liver, 
green tea elc., and some no11 prescription vitamin-mineral products call 
antagonize the anticoagulant effecl of warfarin, resulting in decreased 
anticoagulant activity and lowered prothrombin time (PT); laboralory blood 
tests. 

2) Vitamin B, (pyridoxine) found in avocados, beans, peas, sweet potatoes, 
bacon, pork, tuna, and some ilon presoriplion vitamill-mineral products, 
increases the metabolism o i  levodopa, producing decreased blood levels of 
dopamine and antiparkinsonism cffects. We will learn more about this later 

@ in Unit 17. 

3) Calcium, magnesium and aluminium found in food supplelnents or antacid 
compounds bind (chelate) with ciprof.loxacin and tetracycline to form an 
insoluble complex resulting in significantly decreased absorption of these 
antibiotics and decreased antibiotic eifecl. 

4) Calcium in vitamin-mineral products and liquid enteral nutritional supplenlents 
inleract with some fluoroquinolone antibiotics and with phcnyloin, reducing 
their bioavailability and resulting in decreascd antibiotic activity and loss of 
seizure control, respectively. 

Next, we move on to the effect of food on drug metabolism. 

Food Eflects on Drug Mt.'fabolism 

Nutrient and Drug 
In tcraction 

The general tendency of the process of metabolism is to transform a drug from a lipid- 
soluble to a more water-soluble compound so that it can be handled more easily by the 
kidneys and excreted in the urine. Food can botb inhibit and enhance the metabolism 
of drugs by altering the activity of the enzyme systenls operating in the body. To 
illustrate, scientists discovered that grapefruit contains natural substances that can 
affect the way certain prescription niedic~ltions are broken down (metabolized) by an 



Clinical Therapeutic enzyme, known as W 3 A 4  (cytoehrome P-450 3A4). This means that if a person 
Nutrition drinks grapefruit juice and takes drugs (such as felodipine, zocor) orally, more of the 

drug may enter the bloodstream than would have under normal circumstances resulting 
in a greater pharmacologic effect and possible toxicity. Factors, which affect the 
deactivation or conjugation of a diug, can thus alter its pharmacological or toxic effects. 

Periods of short-term starvation or prolonged periods of nutritional inadequacy can 
influence the effectiveness or safety of drugs. The amount of a drug required to 
produce a certain pharmacological effect is determined by the body weight. Sudden 
reduction in weight or dehydration may therefore result in over dosage. Undernutrition 
also reduces the activity of rnicrosomal drug metabolizing enzymes and this can diminish 
a drug's effectiveness (by reducing its rate of excretion). These are additional reasons , 

for ensuring nutritional adequacy during illness, particularly since this is when 
pharmacological drug use is most likely to be needed. 

Alcohol, which is also a drug in its own right often affects microsomal enzyme activity 
and can potentiate the action of some hypoglycemic drugs or central nervous system 
(CNS) depressants. The action of certain drugs such as propanolol may be reduced 
by alcohol. 

Certain nutrients can also have a direct influence on drug metabolism. Vitamin K 
reduces the anticoagulant effect of warfarin and the dosage has to be sufficient to 
counteract the effects of habitual vitamin K intake. Any significant alteration may , 
necessitate adjustment in warfarin dosage. 

Sodium intake inversely affects serum levels of the mood stabilizer lithium carbonate 
and since this drug has a narrow range of therapeutic effectiveness, dietary sodium 
intake must be kept to a constant level in patients receiving this treatment. 

Next, we move on to drug utilization. 

Foods Effect on Drug Utilization 

The following illustrations highlight the effect of food on drug utilization. 

Liver and green leafy vegetables can decrease the effect of anticoagulants (blood- I 

thinning drugs). These foods contain vitamin K, which helps promote blood clotting. 
On the other hand, aspirin and aspirin-containing compounds can enhance the 
effect of the blood-thinning drug and promote excessive bleeding. 

e One of the most hazardous food and drug interactions is between molloarnine 
oxidase (MAO) inhibitors and aged or fermented foods. MA0 inhibitors are . 

used to treat depression and high blood pressure. They decrease the metabolism 
in the body of compounds called monoamines. MA0 inhibitors can react with a 
substance called tyramine (a monoamine) in foods such as aged cheese, fava 
beans and others. As a result blood pressure can rise to dangerous levels causing 
severe headaches, brain hdemorrhage and, in extreme cases, death. 

Natural licorice contains a substance which can increase blood pressure when 
eaten hi large amounts. Long-term use of licorice and licorice-flavoured candy 
or dnlgs can counteract the effect of medication used for treating high blood 
pressure. 

Finally, let us review the effect of food on drug excretion. 

Food Effects on Drug Excretion I 

Food and nutrients can alter the reabsorption of drugs from the renal tubes. Urinary 
acidity affects drug reabsorption from the renal tubules. Hence, a change in urinary 
pH by food may change the amount of drug existing in the nonionic state, thus increasing 
or decreasing the amount of drug available for tubular reabsorption. Supplemental 
intakes of nutrients, which increase urinary acidity (e.g., large amounts of vitamin C 
intake), can decrease the excretion of salicylate drugs such as asprin. 



In our discussion, so Jar we focused on the effect of food or nutrients on drugs absorption, 
utilization, metabolism, excretion etc. Let us now move on to the effects of nutrient 
supplements on drugs. 

Effect of Nutrient Supplements orz Drugs 
A nutGent or nutrient supplement can alter the pharmacological action of a drug by 
enhancing the drug effect or by opposing it. These can result in drug-nutrient interactions. 
To illustrate, warfarin, is an oral anticoagulant that reduces the production of vitamin- 
K dependant clotting factors by inhibiting the conversion of vitamin K to a usable 
form. Because, this is a competitive interaction, the ingestion of vitamin K in the 
usable form (supplement) will oppose the action of warfarin and allow the production 
of more clotting factor. Therefore, to achieve an optimal level of coagulation, a balance 
must be maintained between the dose of the drug and the ingestion of vitamin K. On 
the other hand, ingestion of other nutrients like vitamin E in doses greater than 400 IU 
may enhance the anticoagulant effcct of warfarin. Enhancement of the anticoagulation 
effects of warfarin may lead to serious bleeding events. 

Further, in excessive amounts, vitamins and minerals act like drugs instead of nutrients. 
Nutrients in excessive amounts may interact with other nutrients or inay even be  
toxic. For example, large amounts of ziric can interfere with copper and iron absorption. 
Similarly, large amounts of iron can interfere with zinc absorption. 

Effect of feeding method on drug availability 

The form in which a drug is administered or enters the body can influence its absorption, 
metabolism or excretion. This becomes more proilounced among critically ill patients 
who can not consume drugs orally and are on eiiteral food support. If the drug has to 
be administered though the enteral feeding tube it needs to be either crushed o r  
dissolved in a solvent. Crushing oral preparations to pass down the tube may alter 
their absorption timelactivity. Somc of the drugs can not be added to the food infusion 
as it may alter their stability. Several drugs are available only in the form of tablets or 
capsules, dissolving these in feed, water, alcohol or sorbitol may not always be feasible. 
Drug such as cimetidine, aluminium hydroxide, inelaclorpromide are physically 
incompatible with enteral foods. Certain drugs like phenytoin form complexes with ,. 
calcium and protein thereby resulting in markedly reduced absorption of this medication. 
Such drugs need to given only by stopping enteral fced infusions for 1-2 hours. Patients 
on total parenteral nutrition generally have a separate tube (catheter) for illfusion of 
drugs. Toxicity/overdosage of drugs is frequently observed in case of certain drugs 
administered directly into the blood. 

With this, we end our study on effect of nutrient on drugs. Next, we shall explore the 
relationship between drug and food and the impact of medication on nutritional status. 
We would however take a break here and revise what w e  have learnt so  far by 
answering the questions given in check your progress exercise 1. 

Check Your Progress Exercise 1 

1 What is drug nutrient interaction? Why is tlie study of these interactions 
important? 

2. What are the different categories into which nutrient drug relationships can 
be categorized? Explain briefly, giving examples. 

Nntrient and Drug 
In ternction 
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statement giving suitable examples. 

....................................................................................................................... 

....................................................................................................................... 

............................................................................................ ........................... 

4. Give two examples of the effect of food on drug utilization. 

....................................................................................................................... 

...................................................................................................................... 

..................................................................................................................... 

Let us now get to know about the effect of drugs on the nutritional status. 

7.4 DRUG EFFECTS ON NUTRETIONAL STATUS 

Drugs can affect nutrilional status in a number of ways i.e. by enhancing excretion of 
certain nutrients, by interfering with nutrient absorption, or by decreasing the body's 
ability to change nutrients into usable forms. These effects are gradual so that the 
effects will be greater in persons taking drugs ovir a long period of time. For these 
people, vitamin and mineral deficiencies may result. Here are some examples of drug 
effects on nutrients in the body: 

o Abuse of antacids can lead to phosphate depletion. This can lead to a vitamin D 
deficiency in severe cases. Some patients have developed osteomalacia or 
softening of the bones due to loss of calcium because of a vitamin D deficiency. 

e The excessive use of diuretics ("water pills") may result in the loss of electrolyles, 
mainly potassium. This may put people with heart problems at higher risk for 
serious beart rhythm problems. People taking diuretics regularly should eat foods 
which are good sources of potassium: tomatoes, tomato juice, oranges, orange 
juice, bananas, raisins, pmnes, potatoes, sweet potatoes and winter squash. 

Women who take oral contraceptives over a long period of time may develop 
folic acid and vitamin C deficiencies if their diets are inadequate in these nutrients. 
The best sources of fofolic acid are spinach and other greens, asparagus, broccoli 
and lima beans. Excellent vitamin C sources include oranges, grapefruits, lemons 
and limes, strawberries, tomatoes, potatoes, cabbage and green peppers. 

Anticonvulsant drugs, prescribed to prevent seizures, can lead to vitamin D and 
folic acid deficiencies. The use of vitamin supplements by patients taking these 
drugs should be medically monitored. 

The anti-hyperlension drug hydralazine can deplete the body's supply of vitamin 
B,. This vitamin is widely distributed in foods. Some good sources are chicken, 
fish, liver, whole grain breads and cereals, egg yolks, bananas and potatoes. 
Collsumptio~l of these foods should be encouraged. 

0 Several drugs, including colchicine (used to treat acute gout), oral antidiabetic 
agents, and the antibiotic neomycin can impair absorption of vitamin B,,. Persons 
who do not eat any animal products (vegans) may have poorer vitamin B,, status 
and may be at greater risk for a deficiency when taking one of these drugs. 

11 is, therefore, evident that use of certain drugs can lead to deficiency conditions and 
poor nutritional status. It is also coinmon to find that certain drugs cause altered taste 
or dysgeusia, change in appetite, have gastrointestinal effects and some may lead lo 
organ system toxicity. We shall review these changes briefly next. 



Drug Effects on Food Intake 

Food intake may be reduced because of drugs which: 

e have an anorexic effect, either as a direct effect of the drug on appetite e.g., 
some antibiotics or because of side-effects such as drowsiness or lethargy e.g., 
tranquilizers. Drugs can suppress appetite, leading to undesired weight changes, 
nutritional imbalances, and growth retardation. Most central nervous system 
stimulants, including amphetamine mixture and melhylphenidate, supress 
appetite or cause frank anorexia. 

cause nausea and vomiting: T h i s  is a common side effect of many drugs, 
particularly the antineoplastic drugs, used to treat cancer. ' 

@ affect tlze gastrointestirlal tract: Gastrointestinal irritation and ulceration 
are serious problems with many drugs. You may be aware that Non-steroidal 
anti-inlammatory drugs (NSATDs) such as aspirin or ibuprofen often cause 
stomach irritation, indigestion, heartburn, gastritis, ulceration and sudden serious 
gastric bleeding. Other drugs m a y  produce gastrointestinal side effects such as 
bloating or early satiety. Drugs can also cause changes in bowel function that 
can lead to constipation or diarrhoea. Narcotic agents such as codeine and 
morphine cause a nonproductive increase in smooth muscle tone of the intestinal 
muscle wall, thereby decreasing peristalsis and causing constipation. On the 
other hand use of certain drugs can lead to the destruction of intestinal bacteria 
leading to diarrhoea. 

e causes taste changes: Several drugs can cause an alteration in taste sensation, 
reduced acuity of taste sensation or leave an unpleasant after taste, any of 
which can affect food intake. Common drugs that cause alteration in taste 
sensation include the antihypertensive drug captopril, the anticonvulsant phenytoin. 

cause d q  mouth (xerostomia) : Lack of saliva makes it difficult to masticate 
and swallow foods, especially those of a dry or fibrous consistency. Dry mouth 
immediately causes loss of taste sensation. If dry mouth condition prevails for a 
long-term it can cause dental carries and loss of teeth, gum diseases and nutritional 
imbalailce and undesired weight loss. The drugs to watch out in this case are 
anticholitlergics, which include tricyclic antidepressants such as diphenhydramine, 
antihistamines (e.g. benadryl), and antispasmodic bladder control drugs such as 
oxybutyanin (ditropan). These  anticholillergic drugs compete with the 
neurotransmitters acetylcholine for its receptor sites, thereby inhibiting 
transrnissioll of parasympathetic nerve impulses. This results in decreased 
secretions, including salivary secretion causing dry mouth. 

e cause sore or painfil mouth : This is a common side effect of chemotherapy 
and can significantly affect  food intake. Antineoplastic drugs, used in 
chemotherapy for cancer, affect  the mucous membrane as well, causing 
inflammation or mucositis. This may manifest as stomatitis (mouth inflammation), 
glossitis (tongue inflammation) or cheilitis (lip inflammation and cracking). 

e Confiisio~z : Drugs, which impair memory or cause confusion can result in people 
forgetting to eat. Central nervous system side effects can interfere with the 

* ability or desire to eat, Drugs that  cause drowsiness, dizziness, ataxia, confusion, 
headache, weakness, and neuropathy can lead to nutritional compromise, 
particularly in older patients a n d  chronically ill patients. 

From our discussion above, it mus t  be evident to you, that any of these problems, 
which are mentioned above from dry mouth to gastrointestinal irritation to constipation 
or diarrhoeas, can negatively affect food intake and absorption and thus have an 
impact on the hutritional status of the patient. This is one side of the coin. You must 
understand that drugs inay also increase food intake. This is because they can: 

Nutrient nod Drug 
Interaction 
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s stirnulate appetite : This is a common side effect of corticosteroids, insulin and 
psychotropic drugs, and 

e irzduce cravings for particular types of foods, particularly carbohydrates. 
Some psycllotropic drugs have this effect. 

Next, let us learn about the effect of drugs on the absorption, metabolism and excretion 
of nutrients. 

Drug Effects on Absorption 

Many drugs can impair, prevent or reduce absorption of nutrients due to: 

0 Formation of insoluble complexes : many drugs can chelate with minerals and 
trace elements e.g., antibiotics ciprofloxacin and tetracycline form insoluble 
complexes with calcium, magnesium, zinc or iron, thus preventing or reducing 
the absorption of these vital nutrients.. 

cb Competitiotz for binding sites : e.g., salicylate drugs such as aspirin competes 
with vitamin C. I 

, e Danzage lo the absorptive surface of the intestinal ntucosa : drugs used in 
chemotherapy can cause villous atrophy, resulting in malabsorption. 

Q, Lack ofhile acids : the absorption of fat-soluble vitamins such as vitamin A,D, 
E and K, will be impaired by bile salt binding drugs such as cholestyramine. 

Increased irttestinal mobility : drugs, which cause diarrhoea or stimulate 
peristaltic activity may result in nutrient losses. 

Drug effects oiz Metabolism 

Drugs can affect the metabolism of various essential nutrients in the body. These 
impairments are highlighted herewilh: 

e Carbohydrate metabolism: Hypoglycemic drugs such as  insuliil and 
sulphonylureas are prescribed because of their ability to increase carbohydrate 
utilization, and their action has to be balanced with carbohydrate intake in order 
to maintain glycemic control. Other drugs such as oral contraceptives and 
corticosleroids have adverse effects on carbohydrate metabolism and worsen 
glucose inlolerance. 

e Lipid metabolism: Soine drugs are used to correct lipid metabolism, whilst others 
such as chlorpron~azine and phenobarbitone can induce hyperlipidemia. 

a, Mtumin and mineral metabolisin : Micronutrients are required as cofactors or 
coenzymes in many metabolic pathways, including those by which drugs are 
metabolized. Increased activity of these pathways because of drug metabolism 
may therefore increase micronutrient requirements. 

Drugs can also compete with, or inhibit, the metabolic conversion of some micronutrients 
to their active metabolites, particularly folate. Methotrexate (used in the treatment of 
some cancers) directly antagonizes folic acid metabolistn by inhibiting the activity of 
enzyme dehyrofolate reductasa. Similarly, anticonvulsants impair vitamin D 
metabolism with consequent disturbances in calcium metabolism which adversely 
effects on bone. 

1 

ab Dietnry Cornpane~zts: Drugs may also affect the metabolism of dietary 
components such as MAOI, as we have discussed earlier in section 7.3. 



Finally, let us get to know how drugs can have an impact on nutrient excretion. Nutrient nnd Drug 
Interaction 

Drugs Effects on Excretiorl 

Use of certain drugs can influence the excretion of certain substances. For example, 
besides their intended increase in sodium excretion, diuretic drugs can also result in 

- enhanced losses of other elements such as potassiuillj calcium, magnesium and zinc. 
Tetracycline increases the urinary excretion of vitamin C. 

So far, we have covered the relationship or the interaction of drug with nutrients and 
the effect of food on drug absorption, metabolism, utilization and excretion. Let u s  
now move on to the study of the effect of a drug on the other drug i.e. the drug and 
drug interaction. 

D DRUG INTERACTION 

In the discussions above, we reviewed the effect of food on drug metabolism. 
Interestingly, not only can drugs interact with food and alcohol, they can also interact 
with each other. Some drugs are prescribed together on purpose for an added effect, 
like codeine and acetaminophen for pain relief. However, other drug-to-drug interactions 
may be unintended and harmful. Prescription drugs can interact with each other or 
over-the-counter (OTC) drugs, such as acetamfnophen, aspirin, ctc. 

Sometimes, the elfect of one drug may be increased or decreased. For example, 
tricyclic antidepressants can decrease the ability of a hypotensive to lower blood 
pressure. In other cases, the effects of a drug can increase the risk of serious side 
effects. For example, some antifungal medications can interfere with the way some 
cholesterol-lowering medications are broken down by the body. This can increase the 
risk of a serious side effect. 

* 

We hope this brief discussion may have helped you understand the interaction belween 
drugs and their usefulness and ill effects. With this, we end our discussion on the 
interactions between drugs and nutrients, drugs and drugs and nutrients and drugs. 
Let us check your understanding of the subject so far. Answer the questions given in 
the check our progress cxercise 2. Thereafter, move on to revicw the clinical 
significance of these interactions. 

Check Your Progress Exercise 2 

1. How is drug nutrient interaction different from a nutrient drug interaction and 
a drug-drug interaction? 

........................(............._...........*....*................................ 

....... ................(..................................*............................................................ 

..... "......................................................,.....,..,....,,......,.......,.,,.......~...,.........,,. 
....................................................................................................................... 

2. Enumerate any three effects of drug on food intake. 

....................................................................................................................... 
..... 

....................................................................................................................... 

....................................................................................................................... 
..............................................................................*....... ................................. 
....................................................................................................................... 
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briefly. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

4. What are drug and drug interaclions? Explain giving example. 

...................................................................................................................... 

.I ..................................................................................................................... 

....................................................................................................................... 

Let us now quickly review the clinical significance and risk factors associated with 
these interactions. 
- 

7.6 CLINICAL SIGNIFICANCE AND RISK 
FACTORS FOR DRUG-NUTRIENT 

IPACTIONS 

We are already aware of the fact that poor ilutritional status can impair drug metabolism 
and the drug treatment can have a detrimental effect on the nutritional status. 

Not all drug-nutrient interactions are clinically significqlt. In many instances, any 
losses in nutrient availability or drug action will be small in scale and may be of short 
duration. Drugs, which are most likely to have diuretic implications, are those which: 

e have a narrow range between therapeutic effect and toxicity, 

e nced to be taken for a prolonged period, 

e have implications in terms of the timing of food intake, 

0 necessitate dietary restrictions or regulation, 

o have side-effects which influence appetite or gastro-intestinal function, and 

e compete directly with a nutrient. 

People who are at risk from drug-nutrient interactioils are the: 

e Persons who have a poor diet or in other words have a poor tiutritional status. 
Existing malnutritionplacespatients at greater risk. Protein alteration, particularly 
low albumin level, as you may recall studying earlier, can effect drug disposition, 

o Persons who have serious health problems. Patients with active neoplastic 
diseases (cancer) or active acquired immunodeficiency syndrome (AIDS) with 
significant anorexia and muscle wasting are at special risk. 

e Body comnposition: This is an important consideration in determining drug 
response. In obese or older patients, for instance, the proportion of adipose tissue . 
to lean body mass is decreased. Accumulation of a drug and its metabolite in 
adipose tissue is greater, and may result in prolonged clearance and increased 
toxicity. 

e Foetus, growing clzildren, pregnant women: These individuals are at high risk 
for drug nutrient interaction. 

The physiological changes that occur with age, such as a decrcase in lean body 
mass and body water, fall in plasma protein concentration, and a general decline 



in renal and liver Function, mean that the risk of adverse drug reactions is much 
higher. Elderly people are also more likely to be given the types of drugs with 
powerful effects and which are most likely to have an impact on nutrition e.g., 
cytotoxic drugs, anti-Parkinson's drugs and antidiabetic drugs. Diminished 
salivation may make it more diflicult to swallow tablets and oesophageal motility 
disorders may lead to bulky drugs sticking in the oesophageal mucosa. Other 
problems such as failing memory, poor heasing and vision, and difficulty with 
opening containers may mean that drug regimens are not followed correctly, 
particularly if they are complex. Many of these factors are likely to coexist in 
elderly people. 

0 Persons taking two or more medications at the same time. 

e Persons using prescription and over-the counter medications together. 

e Persons not followiilg medication directions. 

m Persons taking medications for long periods of time. 

a Persons who drink alcohol or smoke excessively. 

Now that we are aware of the clinical manifestations and the risk factors involved, it 
is important that we use the drugs wisely and lower the risk of drug nutrient interaction. 
To help you do that, here are some handy guidelines. 

GUIDELINES TO LOWER RISK AND WISE 
USE OF DRUGS 

There can be no two views regarding the a c t  that the rnal~ageme~lt of many diseases 
require drug therapy. I-Iowever, they must be taken properly to ensure that they are 
safe and effective. Many medicines, as we have learnt so far, have powerfirl ingredients 
that interact with the human body in different ways, and diet and lifestyle can sometimes 
have a significant impact on a drug's ability to work in the body. To help you in this 
task and equip you to take wise decisions here are a few handy guidelines. Infact, 
you may want to advocate these guidelines to the patients as well who shall come to 
you for dietetic advice. 

Guidelines to Help Use Drugs Wisely - 
By now, you are aware that the interaction of foods and drugs is a complex problem. 
Researchers cannot always predict whether a new drug will react with a food or if a 
drug that has been in use for some time will react with a new food. Moreover, you, as 
the consumer, cannot be expected to know everything about the drug. Then, what 
can we do to get the greatest benefit from drugs with the least risk? The following 
guidelines will assist us in preventing problems and getting the most from the medicines 
that one must take: 

e When the doctor prescribes a medicine, be sure to mention every other drug 
taken including alcohol and over-the-counter agents such as aspirin, antacids 
and laxatives. If you don't know the amount and types of drugs you are taking, 
take the bottles with you when you visit the doctor. 

e Be sure you understand when and how the drug/supplement/product should be 
taken and then follow directions (for example, with meals, before meals, or after 
meals). You could perhaps paste labels on the bottle(s) to remind you when and 
how the drug should be taken. 

e Tell the doctor about any changes or ill effects you have after taking the drug 
and any unusual symptoms that occur after eating cerlain foods. Use the 
telephone, Donot wait until your next visit. 

Nutrient and 
Intern 
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e Taking drugs with a full glass of water is generally the safest way and in many 
cases, it may help prevent irritation of the stomach lining. 

e Do not mix medication into hot drinks, because the heat from the drink may 
destroy the effectiveness of the drug. 

e Do not take vitanliil pills at the same time as taking the medication; vitamins and 
miilerals can interact with some drugs. 

e Do not stir medicine into your food or take capsules apart (unless directed by 
your physician). This may change the way the drug works. 

e If you take any drug, do not use alcohol without checking with the doctor first to 
see if it will be safe. 

e If you have been taking a drug for a long time, ask the doctor if you should be 
concerned about any vitamin or mineral deficiencies. 

e Read directions, warnings and interaction precautions printed on all medicine 
labels and package inserts. 

e When buying any over-the-counter medicine, be sure to read the label and the 
package insert for directions and warnings. If in doubt about the product, ask 
the pharmacist. 

Finally, use the least number of drugs possible and take them as directed to 
reduce the chances of developing a drug/drug or food/drug interaction. 

How to Lower the Ri::' of Drug-Nutrient Interactions 

9 Eat a healthy diet using the food guide pyramid. 

o Follow directioi~s on how to take inedicatioil (prescription and over-the-counter) 

e Read warning labels on both prescription and over-the-counter medications. 

e Do not take over-the-counter medications frequently on your own. 

a Tell the physician about any other medications being taken, including over-the- 
counter medications and alcohol. 

o Tell the physician about any new or intensified sylnptoms that develop when 
taking a medication. 

e Keep a list of all medications (prescription and over-the-counter) being used. 

e If you have questions, ask your physician for answers. 

Besides the handy tips listed above, you will find some useful tips regarding the usage 
of certain drugs along with food and alcohol highlighted in Table 7.1. Read this 
information carefully. This will help you during patient counseling. 



Table 7.1: Nutrient and drug interaction - handy tips 

S. No. 

1. 

2. 

3. 

4. 

5. 

6. 

- 

Drugs 

Antihistamines 

Analgesics/ Antipyretics 

Non-steroidal 
Anti-inflammatory 
Drugs (NSAIDS) 

Corticosteroids 

Narcotic Analgesics 

Bronchodilators 

Interaction with 

Food 

Best on empty stomach 

Best on einpty stomach 

---- 
Best with fopd or milk 

' 

Besl with food or milk 

- 
---- 

Can result in side effects 
such as nausca, vomiting, 
head;iche and irritability. 
Caffeine containing foods 
or beverages can stimulate 
contrcll nervous system 

Alcohol 

Increase drowsiness and 
slow mental and motor 
performance. 

Increase risk of liver 
damage or stomach 
bleeding 

Incrcase risk OF liver 
damage or stomach 
bleeding. 

- 

Increases sedative 
effects of medication 

Increase risk of side 
effects such as nausea, 
vomiti~ig/l~eadacl~e and 
irritability. 

- 

Lowers the blood 
pressure 

Lowers the blood 
pressure 

- 

Increase the risk of liver 
damage 

- 

- 

- 

Avoid Alcohol 

Impair mental and 
motor performance 

Affect mental ox motor 
skills 

Irritate the stomach and 
delays the healing 
process. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Diuretics 

Beta Blockers 

Nitrates 

Angiotensin Converting 
Enzyme (ACE) inhibitors 

HMG CoA Reductase 
Inhibilors 

Anticoagulants 

Antibiotics 

Antifungals 

MA0 inhibitors 

Anti-anxiety drugs 

Anti-depressant drugs 

Histamine blockers 

Cause loss of K, Ca and Mg. 
Also can lead to 
hyperkalemia resulting in 
irregular heart beat and heart 
palpitatiol~s 

- 

- 

Decreascs absorption Avoid 
foods rich in potassium 

Absorption enhances with 
food intake 

Vitamin K reduces effectiveness 

- 

Depends on an inclividual's 
tolerance. Avoid Ca-containing 
foods. Caffeine leads to 
excitability and ncrvousncss 

Avoid foods rich in tyranine 

Caffeine-rich foods cause 
excitability, nervousness and 
hyperactivity 

With or without food 

With or without food caffeine- 
rich foods irritate the stomach 
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1. Who are the people who are the most at risk of nutrient drug interaction? 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

2. Give one important clinical manifestation of drug nutrient interaction. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

3. Give any five handy guidelines that you will advocate to patients to use drugs 
wisely. 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

4. What points would you keep in mind to lower the risk of drug nutrient 
interaction in your life? 

....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

7.8 LET US SUM UP 
Certain foods, beverages, alcohol, caffeine, and even 'cigarettes can interact with 
medicines. This may make them less effective or may cause dangerous side elects 
or other problems. On the other hand, certain medicines and drugs have powerful 
ingredients that interact with the human body in different ways, and these can sometimes 
significantly influence the absorption, metabolism and utilization of nutrients in the 
body leading to poor nutritional status. These nutrient drug interactions, therefore, 
were the focus of this unit. 

We learnt about the different ways in which the food effects drug absorption, 
metabolism. Further, the relationship between drugs and the nutritional status was 
also explored. The factors by which the drug influences food intake and the effect of 
drug on nutrient absorption, utilization and excretion were highlighted. 

The unit finally dwelt upon the risk factors associated with nutrient drug interactionls) 
and presented handy guidelines for wise use of drugs and measures to adopt to reduce 
the risk from nutrient drug interactions. 

7.9 GLOSSARY 
Anti convulsants : drugs used to prevent or treat convulsions (seizures) such 

as in case of epilepsy. 

Anti fungals : drugs that treat fungal infection. 

Anti  histamines : drugs that treat symptoms of allergies. 

Bronchodilators : drugs that widen the airways of the lungs to ease breathing 
difficulties. 



Dysgeusia : an impairment or dysfunction of the sense of taste. 

MA0 Inhibitors : mono-amine oxidase inhibitors are medicines that relieve 
certain types of mental depression. 

Neuropathy : a problem in peripheral nerve f~~nclioii  (any part of the 
, nervous system except the brain and spinal cord) that 

causes pain, numbness, tingling, swelling, and muscle 
weakness in various parts of the body. 

Osteomalacia : disease occurring mostly in adult women that results from 
a deficiency in vitamin D or calcium and is characterized 
by a softelling of the bones with accompanying pain and 
weakness. 

Prothl-ombin : a plasma protein that is converted into thrombin during 
blood clotting. 

7.10 ANSWERS TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 

1. Drug nutrient interaction refers to specific changes in the process by which a 
drug is absorbed, distributed, metabolized and climiilated by the body due to the 
presence of nutrient (s). The study of the effcct of drugs on various nutrient and 
vice-versa help us in understanding and minimizing these i~lteraciions which can 
help in gaining n~aximum benefit from particular drug dosage without disturbing 
the nutritional homeostasis in the body/deteriorating the existing nutritional status. 
This would also help in minimizing the expenditure on health care services and 
the incidence of various disease complications or side effects. 

2. The inter-relationship between drugs and nutrients is generally categorized as  of 
two types viz.: 

- Nutrient drug interactions i.e. the effect of food or nutrient(s) on the structure 
or chemical properties of a drug/medicine. 

- Drug-nutrient interactions i.e. the impact of a drug on the digestion, 
absorption, excretion of nutrient (s), structure/function o f  gastroiiltestinal 
tract or the intake/consumption of food. 

3. Foods can decrease or increase a drugs rate of absorption due to delayed gastric 
emptying altered gastrointestinal PI-I, competition for binding sites with the nutrients, 
adsorption of a food, chelalion of drug as in the case of antibiotic tetracycline 
etc. 

4. a) The two examples include : Green leafy vegetables can decrease the effeh 
of ai~ticoagulants, as these foods contain vitamin K which promote blood 
clotting. 

b) MA0 iilhibitors are used to treat blood pressure and depression. These 
substoances can interact with tyramine in foods such as aged cheese, beans 
and decrease their metabolism. 

Check Your Progress Exercise 2 

1. Several forms of interaction can develop between drugs and nutrients because 
both drugs and food are absorbed, inetabolized and excreted from similar sites 
and in similar ways. Thus, the three key forms of interaction can be: 

a) Drug Nutrient Interactions i.e. the influence of nutritional factors on drug 
absorption, action and effectiveness. 

Nutrient and Drug 
Interaction 
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b) Nutrient drug interaction refers to the influence of drugs 011 the nutritional 
intake, metabolism, excretion and requirement i.e. on the entire nutritional 
status of an individual. 

c) Drug-drug interactions occur when two or more drugs react with each 
other. Such interactions may make a drug less or more effective and /or 
elicit unexpected side effects. 

2. Drugs may affect food intake in several forms: 

- Stimulate appetite or induce craving for particular type of foods such as 
the effecl produced by cortico-steroids and psychotropic drugs. 

- Affect the gastrointestinal tract thereby eliciting indigestion, heartburn/ 
gastritis, abdominal pain or diarrhoea associated with food intake e.g, 11011- 
sleriodal anti-inflammatory drugs. 

- Reduce appetite such as antibiotics, cyto-toxic drugs and some 
tranquillizers. 

3. Drugs can influence the absorption of nutrients by forming insoluble complexes, 
affecting the structure/ function of gastroiiltestinal tract, reducing digestive 
secretions or c'ompeting for binding sites. For example: antacids, laxatives, anti- 
bacterial agents such as sulfasalzine may cause nutrient malabsorpton. Drugs 
used in the treatment of tuberculosis such as rifampicin and isoiliazid interfere 
with the normal metabolism of vitamin D and hence impair calcium absorption. 

4. Drug-drug interaction refers to the reactions which may develop between two 
or more drugs that may result in altered structure of the parent compound(s) 
and development of new compound(s). This may in turn elicit unexpected side 
effect(s) which may cause sever morbidities and even mortality in isolated cases. 
Some examples of dnig-drug interaction include: antiemetics may interact with 
sedatives and tranquilizers, aspirin can interact with alcohol to cause stomach 
bleeding. 

Check Your Progress Exercise 3 

1. The risk of developing nutrient - drug interactions is high among: Iildividuals 
having a poor nutritional status susceptible age groups such as cl6ldrei1, pregnant] 
lactating women and elderly, Immuno-compromised patients or those who are 
suffering from chronic degenerative diseases), individuals consuming multiple 
drugs at one time etc. 

2. One of the most important clinical iiiteractions is that of MAOIs (Monoamine 
Oxidase Inhibitors) and Tyramine. In a normal cycle tyramine is metabolized by 
monoamine oxides before it enters body's systemic circulation. When MA0 
inhibitors are consumed, foods high in Qramine can potentially reach systemic 
circulation, resulting in acute increase in blood pressure. In severe cases it can 
cause hypertensive emergencies as well. Foods rich in Tyramine are: avocados, 
bananas, chocolate, coffee, raspberries and raisins. 

3. Look up section 7.7 and list any five useful guidelines. 

4. Nutrient and drug interactions can be minimized by adhering to "directions for 
use" mentioned on the "manufacturer's insert" of each medicine. Some general 
guidelines are listed in section 7.4 Read them carefully and write the answer. 
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8.2 Cancer 
8.2.1 Development of Cancer 

8.2.2 Characteristics of Cancer 

8.2.3 Identification of Cancer Cells 

8.3 Etiological Risk Factors in Cancer 
8.3.1 Genetic Factors 

8.3.2 Environmental Factors 

8.3.3 C;~rcinogenic: Dietary Factors 

8.3.4 Carcinogenic: Nan-dietary Faclors 

8.3.5 Stress Factors 

8.4 Metabolic Alterations and the Resultant Nutritional Problems/Clinical 
Manifestations Associated with Cnncer 
8.4.1 Metabolic Alterations during Csncer 

8.4.2 Clinical Manifestations and Niltritional Problcms Associated with Cancer 

8.5 Nutritional Requirements of Cancer Patients -General Guidelines 

8.6 Dietary Management of Cancer Patients and Feeding Problems Related to 
Cancer Therapy 

8.6.1 Surgery 

8.6.2 Radiation Thcrapy 

8.6.3 Chernoth'erapy 

8.7 Cancer Prevei~tion 
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8.7.2 Research Filldings Related to Cancer Prcveution 

8.7.3 Role of Antioxidants in Cancer Prcvenlion 

8.8 Let Us Suin Up 

8.9 Glossary 

8.10 ~nswers to Check Your Progress Exercises 

In this unit, we will discuss the common forms of cancer, how they develop, relevant 
etiological factors, pathological/metabolic changes and other complications related to 
cancer. We will also discuss the type of nutrition and diet counseling given to the 
patients with cancer. In the case of cancer patients there will be a lot of feeding 
problems related to cancer treatment. So, we are going to learn more about how to 
handle these patients. We should remember that each patient will be different and the 
dietary modifications should be based on individual needs, likes and dislikes, treatment 
and so on. We should have real patience in handling patients with cancer, 

Objectives 

After studying this unit, you will be able to: 

elaborate on how cancer develops, 

enumerate the etiological (risk) factors in the development of cancer, 

describe the metabolic changes, clinical manifestations and complications in cancer, 
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e classify the different types of cancer depending upon the site of development, 

e discuss the different modes of treatment, 

e manage the cancer patients in relation to the diet therapy and feeding problems, 
and 

e explain the preventive measures. 

8.2 CANCER 
The word 'cancer' comes from the Latin for crab. It refers 90 any malignant growth 
or tumor caused by abnormal and uncontrolled cell division. 

Body cells, we know, are the basic units of life - each of us has trillions of them. Our 
cells help us to carry out all functions of life - from the beating of the heart to the 
throwing of a football. Cancers are new growths of cells in our bodies. Through 
expression of these properties, it can cause destruction of major organs, and in some 
cases, life threatening disturbances in body function. Let us see why it happens. 

Every cell in the body has the potential to form a new growth. Indeed, this is not a 
problem just of humans, but, in fact, all living organisms (plants and animals) are 
susceptible to cancer, simply because all living organisms are made up of cells. Cells, 
are dynamic - they are constantly in the process of making decisions about what 
they want to do next. The decision to grow is one such major decision. Cells grow by 
dividing in half, such that one cell will become two, and two become four (these new 
cells are called daughtcr cells). Normally, there are very strict rules as to when a cell 
can grow or not. These rules are set down by a variety of factors, including all cells 
around it, various hormones in the body and various external factors to which the cell 
may respond. One example is growth of bones from infancy to early adulthood. 

The cell basically is set loose to divide without its normal control. These genetic 
events are not inherited through the gametes. There are changes in the somatic cells 
(other than sperm cells and ova).When this happens, the cell continues to divide, 
eventually forming a new irowth that is what we know as a tumor or neoplasia. This 
growth is detectable only when this division reaches the point where the number of 
daughter cells is 1,000,000,000 (one billion). 

When a cell is set loose from normal control, it becomes what is known as transformed. 
Basically, the cell no longer looks like its neighbours in terms of its shape, size, and its 
internal components. This transformed property is conferred upon all of tlie daughter 
cells. That is, all subsequent cells that arise from that initially transformed cell will 
also look dserent  and grow in an uncontrolled manner. This is the transmissible 
nature of cancer - once one cell becomes cancerous, all cells that arise from this 
abnormal cell also take on this characteristic. 

There are different forms of cancer with different characteristics, requiring different 
types of treatment. The causes (etiological factors) are also found to be different. So 
to make it simpler, cancer is a tumor or new growth which has a high growth factor. 
The new growth may be benign or malignant. A malignant growth can kill a patient 
if left untreated. A malignant tumor can invade the surrounding tissue and release 
cells that can be carried to other parts of the body and set up metastasis (growth of 
malignant tissue that spreads to the surrounding tissues). A benign growth is non- 
malignant. 

Let us learn about development and characteristics of cancer next. 

8.2.1 Development of Cancer 

Are you interested in knowing how cancer develops? Well here it is. The cancer 
development is a process involving initiation, promotion and progression as 
highlighited in Figure 8.1. The first step is initiation when the exposure to a carcinogen 



allows the carcinogen to enter the cell. This carcinogen then alters the cellular DNA 
(de-oxyribo nucleic acid). The second step is prornotiort when there is enhancement 
of cancer development and the cell begins to multiply uncontrolled. The third step is 
known as progression when a tumor formation takes place. It may spread to other 
tissues or organs. Thus the cells released and carried to other parts of the body are 
called as metastasis. 

1 e Exposure to carcinogen I e Cancer development ( e Formation of tumor I 
I e Entry into the cell I on increase I e Malignancy increases 1 
I e Alters cellular DNA I Uncnnlrolled multiplication I and other tissues and ] 

of cells organs are invaded 
called metastasis 

- - 

Figure 8.1: Steps in develop~nent of cancer 

We should remember that cancer developmelit is a process and not a single event. 
The initiating event may be either chemical or physical. The chemical event may 
occur when a carcinogen intrudes into the cell and alters the genetic material. The 
physical event may occur when radiation bombards thc cell and alters the genetic 
material. What ever is the reasoll, the proleill making machinery of the cell 
changes so that the DNA produces an odd structural protein. Then the cells begin to 
multiply out of control forming a tumor. In this context, let us get to know what are 
carcinogens. 

What do you understand by carciitogert? 

Carcinogen is an agent or a process, which significantly triggers lhe cell to grow in an 
uncontrolled manner producing rnaligilant neoplasm (new growth) in a tissue. Therc 
are three main groups of carcinogens. They are ionizing radiiition, virus and chemicals/ 
non- nutritive substances.We will get to know about them in greater details later in 
sectioll 8.3, but now let us understand the characteristics of cancer. 

8.2.2 Characteristics of Cancer 

The important characteristics of cancer are excessive cellular multiplication, 
invasiveness and autonomy. The active process of invasion is known as nzerastasis. 
Metastasis requires specific surface receptors, enzymes, protein synthesis and use of 
energy. The process of inv.asion is described briefly below: 

Metastatic cell penetrates the extra cellular matrix that surrounds the tumor and 
travels through the tissue until it reaches a blood vessel or a lyrnpl~atic vessel wall. It 
dissolves a portion of the wall and then propels itself through the circulating blood. At 
distant site, the tumor cell again re-attaches to blood vessel wall and repeats the 
process until it settles down and begins to form a ncw tumor. Tumor cells gain growth 
autonomy by either activation of growth p

r

omoting antigens or loss of growth inhibitory 
cancer suppressor genes. The cancer suppressor genes are called antioncogenes. 

You may be little confused about the usage of the terms tumor and cancer. Let us be 
clear about what is tumor and what is cancer? Tumor is a swelling or growl11 because 
of an abnormal growth of tissue. Tumors can either be benign or malignant. The 
benign tumor remains highly localized. On the other hand, the malignant tumor known 
as cancer is characterized by invasiveness and can form distant colonies elsewhere 
in the body. Cancer cells are very irregular in shape and their arrangement in tumor 
tissue is very unruly. Cancer is painless if it does not compress the adjacent organs. 
Later, it causes pain by invading or pressing the adjacent vital organs. 

Nutrition, Diet and 
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Another aspect of malignancy is the ability of tumor cells to elude the immune system. 
These cells may cover up antigens that would otherwise mark them for destruction or 
they may rid themselves of the cell surface molecules that lymphocytes use to recognize 
foreign cells. The immune system is largely ineffective. 

8.2.3 Identification of Cancer Cells 

Cancer cells can be distinguished from normal cells by examining them under a 
microscope. In a specific tissue cancer cells are usually recognized by the 
characteristics of rapidly growing cells, a high nuclear to cytoplasm ratio, prominent 
nucleoli, many mitoses and relatively little specialized structure. The presence of 
invading cells in an otherwise normal tissue section is the most diagnostic indication of 
malignancy. Malignant tumors can be classified as: 

Carcitzornas: tliese tumors arise from the epithelial lining (the squamous cells) 
e.g. skin, tongue, breast, stomach, large intestine (the latter three arise from t11e 
glandular tissues). 

e Sarcomas: these arise from the connective tissue e.g. bone, cartilage and fat. 

Melatiol~za : arise from pigmented layers of skin e.g. pigmented moles. 

e Gliomas : these arise from the central nervous system e.g. brain and spinal cord. 

e Reticulo -endothelial tumors: these involve the lymphatic system. 

m Adeno~na : the growth arises from a gland e.g. thyroid gland. 

Unlike carcinogens, which initiate cancer, some dietary components promote cancers. 
That is, once the initiating step has taken place, these components may accelerate 
tumor development. Studies suggest that dietary fats eaten in excess may promote 
cancer development. Specially, linoleic acid, the omega-6 fatty acid of vegetable oil, 
has been implicated in enhancing cancer development in rats. In contrast, omega-3 
fatty acids appear to delay cancer development. We shall learn about this and other 
factors contributing to cancer next. , 

ETIQLOGIC'IAL RISK FACTORS IN CANCER 

Cancer risks are climbing due to increasingly sedentary lifestyles and diets that are 
high in fat and sugar but low in fruits, vegetables, legumes and whole grains. In 
developing nations, the risk is mounting due to rapid growth of the urban poor who 
move from rural areas into vast cities. That migration results in a loss of traditional 
agriculture and dietary habits, plus an increased use of processed foods and drinks has 
long been known. Obesity is yet another major part of the growing cancer threat. 

People are being constantly exposed to many risk factors. First of all we have to 
remember that etiological or risk factors will be different for different types of cancer. 
In general, the basic cause of cancers is the loss of control over normal reproduction 
of cells. There are several factors contributing to this loss of cell control. They are 
genetic factors, environmental factors, dietary factors, carcinogens, radiation, oncogenic 
viruses, and others including stress factors. Let us learn more about these etiological 
risk factors in cancer. 

8.3.1 Genetic Factors 

Some cancers are programmed by genes to develop. Gene mutatiolis result from one 
or more regulatory genes in the cell nucleus. It might be an inherited one but 
environmental factors also contribute to its expression. Person with a family history of 
cancer have a greater risk of developing cancers than a person without such a genetic 
pre-disposing factor. 
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Among environmental factors, smoking, water and air pollution and sun light exposure 
are known to cause cancer. 

8.3.3 Carcinogenic: Dietary Factors 

Dietary constituents can also be carcinogenic. But to what extent diet is one of the 
contributing factors to cancer development is not known. The incidence of cancers, 
especially stomach cancers is high in parts of the world where people eat a lot of 
heavily smoked, pickled or salt-cured foods that produce carcinogenic nitrosamines. 
Alcohol has also been associated with a high incidence of some cancers, especially 
cancers of the mouth and throat. Beverages such as beer and scotch may contain 
damaging nitrosamines, as well as, alcohol. Other beverages such as wine and brandy 
may contain the carcinogen uretlzane, which is produced during fermentation. 

Nitrosamines have been implicatcd in the etiology of cancer. Nitrosamines are a broad 
class of compounds formed from the nitrosation of substituted amides, ureas and 
guanidines. Nitrosamides are direct acting carciilogens meaning that the activation is 
non-enzymatic occurring by spoiltslneous hydrolysis. 

A number of laboratory and epicleilliological studies have shown the correlation between 
dietary factor and etiology of specific cancers. Severe calorie restriction in animals 
has shown to inhibit the growth of most types of tumors. But calorie restriction is not 
a means to prevent tunlor formation. There is a lot of epidemiological evidence to 
show that there is an association between the high intake of calories by humans and 
increased risk for endometrial and gall bladder cancer. 

Some epidemiological studies suggest that risk for cancer increased with high protein 
intakes. For instance, cancers of breast and colon occur with greater frequency in the 
industrialized nations. Some researchers have suggested a possible association between 
high intakes of total protein or aninlal protein and the risk of these specific cancers. 

Both the type and amount of fat are believed to influence tumor formation in animals. 
A high fat intake in humans has been linked to increased risk for breast and colon 
cancers. The possible mechanism that has bee11 given is a high fat intake increased 
intestinal anaerobic bacteria and biliary steroid secretion. These anaerobic bacteria 
are capable of synthesizing estrogens. The estrogens are believed to be potential 
carcinogens in mammary tissues. In addition, bile acids are degraded by intestinal 
bactcria to the secondary bile acids such as deoxycholate and lithocholate. These may 
act as carcinogcns in the colon. A~other  lhcory is that trans-fatty acids are more 
carcinogenic than cis fatty acids. 

Next, let us learn about the non-dietary carcinogenic factors. 

8.3.4 Carcinogenic: Non-dietary Factors 

A large number of agents cause genetic damage and induce neoplastic transformation 
of cells, l3ey  fall into the following categories. 

1. Oncogenic viruses 

2. Chemical carcinogens 

3. Radiant energy 

Let us review these factors. 

1. Oncoge~zic Viruses : Certain viruses that interfere with the functions of the 
regulatory genes have been identified. These vimses are called o~icogenic viruses. 
Several studies indicate that these viruses are the second most important 
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risk factor. A large number of DNA and RNA viruses have been proved to be 
oncogenic in animals. Let us learn about these viruses. 

DNA viruses : The three DNA viruses found to cause human cancers are EBV, 
HBV and HPV. What are these? Let us find out. 

e Epsteitl-Barr virus (EBV): EBV belongs to herpes family. It causes,Burkitt 's 
lymplloma. It is a tumor of B-lymphocytes. EBV virus alone cannot cause 
the tumor. In patients with immune disregulation, EBV causes sustained 
beta cclls proliferation. EBV is found to be closely associated with 
nasopharyngeal carcinoma. 

e Hepatitis B Virus (HBV) : Hepatitis B virus infection is found to be closely 
associated with formation of liver cancer. 

e Human Papilloma Virus (HPV) : HPV gives rise to multiple warts, which 
are benign squamous papillomas. Some of the warts undergo malignant 
transformation. Squamous cell carcinoma of cervix has been found to be 
associated with HPV. 

XNA Viruses: All oilcogenic RNA viruses are retroviruses. They are of 2 types. 
They are acute transforming retroviruses and slow transforming retroviruses. 
Acute transforming viruses include type C viruses and cause rapid induction of 
tumors in animals. Tliey contain viral oncogenes (virus). The slow transforming 
retroviruses do not contain V-oncs and are replication competent and cause 
trailsformation of the cells slowly. 

Clzemical Carcinogens: Chemicals have been shown to be carcinogenic. Some 
are naturally occurring components of plants and microbial organisms. Some are 
synthetic products created by industry. Chemical carcinogens can be classified 
into two general categories based on the ability of compounds to bind to DNA. 
Compounds that bind to DNA are genotoxic, whereas compounds that are 
carcinogenic, but have no evidence of DNA binding are termed epigelzetic. 
Some of the major chemical carcinogens are alkylating agents, acylating agents, 
and aromatic amines. Aflatoxin B,, Betel nuts, nitrosamines and amides, vinyl 
chloride, nickel, cl~roinium insecticide and fungicide are also some of the chemical 
carcinogens.Tobacco, smoking, drug abuse are also known to cause cancers. 

3. Radiant Energy : Radiant energy whether in the form of the ultraviolet rays of 
sunlight or as ionizing electromagnetic and particulate radiation can transform all 
cell types in vitro and induce neoplasm in vivo in both human and experimental 
animals. 

e Ultraviolet rays: There is ample evidence from epidemiological studies 
that ultra violet rays derived from the sun induce an increased incidence of 
squamous cell carcinoma, basal cell carcinoma and melanocarcinoma of 
the skin. 

e Ionizing Radiatio~z : Electromagnetic (X-rays, gamma rays) and particulate 
(a - particles, P - particles, protons, neutrons) radiations are all carcinogenic. 
Even therapeutic radiation has been documented to be carcinogenic. 

Next, let us study about stress as an etiological factor for cancer. 

. 8.3.5 Stress Factors 
Emotions playing a part in malignancy are not a new idea. But these relationships are 
extremely difficult lo measure. The interesting fact is more observations are being 
made of relationships between cancer and measurable factors of stress. Clinicians 
and researchers have reported that psychic trauma, seems to carry strong correlations 
with cancer. Two important physiological causes are assured for this correlation. One 
is damage to the thymus gland and the immune system. Second js the neuroendocrine 
effects mediated through the hypothalamus, pituitary and adrenal cortex. Specific 
studies need to be carried out in this area to confinn the association between stress 
factors and cancer. 



We sum up our discussion on risk factors by highlighting the factors that cause cancer 
and others that reduce the risk of cancer. Table 8.1 presents this summary. 

Table 8.1: Dietary of non-dietary factors in some cancer: Factors that 
prevent risk of cancers 

S. No. Qpe of Cancer Dietary Factors Non-dietary Factors Rislr Factors 

1. Mouth and Alcohol Smoking and tobacco Lack of 
pharynx Vegetables and 

fmits (vilamin C) 

2. Nasophary nx Salted fish Tobacco smoking and 
v~rus infection - 

3. Larynx Alcohol Tobacco smoking Lack of 
Vegetables and 
fruit (vitamin C 
and P-carotene) 

_ _ C I _ _ I _ _ l _ l _ _ _ _  

4. Oesophagus Alcohol, very 1101 Tobacco slnoki~lg Lack ol' 
drinks, nitroso~nes Vcgel:thles and 

fruit (vitamin 
C and p-carotcne) 

5. Stomach Grillcd mcats and Bacterial ini'cclion Lack oP 
nitrosoilles H. Py1or.i Vegctablcs and 

fruits (vitamin 
C :md B-cnrotenc) 
green tea, garlic, 
sclcniu~n 

6. Pancreas High energy intake, Tobacco smoking Lack of 
cholesterol, meat, Vegctahles. and 
smoked meal and fluits (vitamin 
fish C fibre) 

7. Gall Bladder High energy and - 
fat intake 

8. Liver Alcohol, aflatoxins, Viruses: hepatitis B Lack of 
iron and C Vcget:tblcs 

(Sclenium) 

9 Colon and rectum Red meat, alcohol Genetic, smoking, hick 01 
high fa1 and sugar, ulcerative colitis Vegetable kind 
eggs and iron Fruits (vitnmin C, 

p-carotene, fiber) 

10. Lung 
asbestos, nickel and Vegetables and 

and cholesterol fiuits (fibre and 
vitamin C) 
vitanlin E, selenium 

11. Breast Excess energy, Late inenopausc Lack of 
alcohol, saturated and pregnancy Vegctiables and 
fat. fruits, fibre, 

vitamin C and 
carotene 

12. Ovary Total fat, cggs and - Lack of 
saturated fat Vegetable and 

fruits (vitamin 
C and carotene) 

13. Prostrate Total fat, saturated - Lack of 
animal fat Vegetable and 

fruits (vitamin 
C and p-carotene) 

14. Kidney Excess energy, Smoking or drug Lack of 
meat and dairy abuse Vegetables 

products 

The important points to remember about cancer are highighted in box. 

Nutrition, Diet and 
Cancer 
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Check Your Progress Exercise 1 

1. Define the following terms: 

a) Carcinogen: ..................... .. ............................................................... 
.............................................................................................................. 

.............................................................................................................. 
b) Tumor: ............................................................................................. 

.............................................................................................................. 

.'...............,....................................,......*.............*......................,.....,.... 

c) Metastasis: ............................................................................................ 

.............................................................................................................. 
.............................................................................................................. 

.................................................... ...................... d) Oncogenic virus: .. 
.............................................................................................................. 

............................... ................................................. ............................. 
. , ............................................... ............................ e) Antioncogenes: .... 

....................I........... ~..................~.............,,~,,,,,.,.,.......,..,.*..,....,..,..,...,,.. 
.............................................................................................................. 

Box 1 Points to Remember 

Several dietary and non-dietary factors (including genetics) can increase the risk 
in the causation of cancer. Some important etiological factors being: 

1. Many cancers are related to poor eating habits like lack of fruits and 
vegetables in the diet which provide vitamin C, carotene and fibre. 

2. Excess fats (saturated vegetable and animal fat) are linked to higher and 
long-term risk for cancers. w 

3. People who drink more than 2 to 3 glasses of beer or wine or whisky in a 
day, increase their chances of getting cancer of mouth, throat, voice box, 
neck and liver. 

4. Tobacco is the most common agent of cancer - smoking, snuffing or 
chewing tobacco is harmful. 

5. Some cancers such as colon cancer and breast cancer seem to run in 
families (genetic origin). 

6 .  Certain viruses, carcinogens and radiation may increase the risk of some 
cancer. 

7. Certain chemicals may increase cancer risk. 

8. Almost all cases of skin cancer are caused by exccss sun exposure. 

Increased intake of vegetables and fruits can reduce the risk of cancers. 



2. What is cancer? Briefly discuss the steps involved in cancer development. 

...................................................................................................................... 

..................................................................... I............................................. 

................................................................................................... 

3. How can cancer cells be distinguished from normal cells? 

...............................I..................................................................................... 

....................................................................................................................... 
.................................................................... 

4. Enumerate the risk factors associated with the etiology of cancer. Briefly 
discuss dietary factors known to cause cancer. 

...................................................................................................................... 

...................................................................................................................... 

...................................... ............................................*................f................ 

5. Match the following: 

A B 

a) Carcinoma i) Burkilt's lymphoma 

b) RNAVirus ii) Melanocarcinonla 

c) Epstein-Barr Virus iii) V oncs 

d) Hepatitis B Virus iv) Epithelial lining 

e) Ultraviolet rays v) Liver Cancer 

8.4 METABOLIC AXTIERATIONS AND THE 
RESULTANT NUTRITIONAL PROBLEMS/ 
CLINICAL IFESTATIONS ASSOCIATED 
WITH CANCER 

Several research studies have shown that malignant growth (cancer) is responsible 
for numerous metabolic abnormalities which are associated with changes in body 
composition and nutritional status of the patient. These changes cxi be observed in 
the form of several clinical complications which are commonly grouped under the 
broad term of Cancer Cachexia. Let us then discuss in detail about these metabolic 
changes. 

8.4.1 Metabolic Alterations during Cancer 
As we have studied earlier, patients with advanced cancer experience profound 
anorexia, early satiety, changes in the structure/function of organs/glands/body parts, 
several nutritional deficiencies and weight loss. Although the cause for these symptoms 
is not clear but they have definitely been found to be associated with the metabolic 
status of the patient. There are alterations in the energy expenditure, carbohydrate, 
protein and fat metabolism, acid -base balance, enzyme activities, and endocrine 
functions. Generally, there is an increased metabolic rate. For example, it may be 10 
percent greater than the normal level. But, there are variations among patients with 
gastrointestinal cancers. Some patients may be hyper metabolic, whereas patients 
with colon and rectal cancer do not show any difference. Therefore, it is evident that 
there can be variations among patients. Let us now discuss these metabolic changes 
in detail. 
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Cancer patients have been shown to have glucose intolerance. This is due to an 
increased insulii~ resistance and also reduced insulin secretion. There are also many 
reports to show that there is an increased rate of endogellous glucose production ill 
cancer patients. This increased production combined with other carbohydrate changes 
is associated with weight loss. An increased rate of Cori cycling has been reported to 
occur in cancer patients. 

What d o  you meaan by Cori Cycling? 

You may remember reading about the cori cycle in the Nutritional Biochemisty Course 
(MFN-002) in Unit 6. If you are not able to recollect, let us help you recapitulate. In 
this cycle, glucose released by peripheral tissues is metabolized to lactate, which is 
then resyilthesized to glucose in the liver. This process is energy consuming because 
6 ATP are required for sy~~thesizing only 2 ATP. Therefore, if tlle tumor cells release 
more lactate, more energy will be wasted on the resynthesis of glucose. So, it is 
understood that the Cori Cycling could be one of the significant factors in the 
development of weight loss. 

We should always remember that one of the important and significant concerns in 
cancer patients is weight loss. 

Next, we shall discuss about the abnormalities caused in lipid and protein metabolism. 
Many research reports have stated that the major portion of weight loss in cancer 
patients is mainly due to body fat depletion. These include: increased lipolytic (break 
down of fats) rates caused by decreased food intake, stin~ulation of lipolysis due to the 
stress response to illness and release of lipolytic factors produced by the tumor itself. 

Loss of body fat occurs when both lipolysis and fatty acid oxidation are increased. 
Elevated levels of lipid aie not significant in cancer patients, but may occur in association 
with certain tumors. The rate of fat oxidation is found to be greater than the rate of 
carbohydrate oxidation in cancer patients who had lost weight significantly. 

With regard to protein metabolism the following changes are observed. 

1. The rates 0.1 whole body turnover increase. 

2. Catabolic (breakdown) rates of muscle protein increase with advancing stages 
of disease leading to weight loss. 

3. Decreased plasma branched - chain amino acids. 

4. Skeletal muscle mass is reduced. 

5. Albumin is the principal secretory protein of the liver. Its depletion is common 
in cancer and results in hypoalbuminemia. 

6. Negative nitrogen balance occurs inspite of sufficient intake. 

Severe metabolic changes can cause progressive weight loss, protein energy malnutrition 
anaemia and other abnormalities in protein, fat and carbohydrate metabolism. This 
syndro~ne is known as cancer cachexia. Apart from these metabolic changes tliere 
are other changes, which are believed to be endogenous host responses. Fluid and 
electrolyte imbalances are seen in advanced cancer patients. Severe vomitting/ 
diarrohoea and changes affected in the enzyme system could elicit many symptoms. 
Immunologic functions of the host may be affected leading to progressive malnutrition. 
These are attributed to the release of mediators derived from cells of the immune 
system, These mediators are called cytokines. 

What are Cytokines? 

Cytokines are polypeptides, which influence the proliferation, differentiation, 
metabolism and activation of cells. There are three areas in cancer that have special 
relations to these regulatory polypetides. One relates to the inhibiting cylokines wit11 
activated oncogenes, loss of tumor suppressor genes, emergence of drug resistance, 
and loss of intimate cell to cell contact. Secondly, the role of these regulators in tumor 



growth and in the development of various cancer metabolic abnormalities. Thirdly, 
the use of certain citokines in anti tumor therapy. 

Many cancer patients have diminished taste and appetite. Factor affecting taste and 
smell are quite con~plicated. There are few studies, which indicate that there is no 
abnormality in taste perception. Though these variations are existing in the research 
findings, we should not disregard the loss of taste and appetite in cancer patients. 
These are also contributory factors for weight loss in them. 

Hypercalcemia is one of the most common metabolic complications. The common 
symptoms are nausea, muscle weakness, excess urine, elevated blood pressure, 
anorexia, lethargy, confusion and stupor progressing to coma. On the other hand, 
certain type of tumors reduces calicitrol concentration in conjunction with 
hypophosphatemia, thereby inducing an oncogenic osteomalacia. Muscle weakness 
of varying degree and back pain have been the frequent complaint. 

Having studied about the metabolic aberrations next, let us review the clinical 
manifestations and nutritional problems associated with cancer. 

8.4.2 Clinical Manifestations and Nutritional Problems 
Associated with Cancer 

In the previous section we learnt that cancer results in several changes in the metabolism 
of carbohydrates, protein, fat, fluids and several micronulrients. Changes in nletabolism 
along with altered stri~ctural/functional capacity get elicited in the form of cancer 
cachexia, increased morbidity and mortality. Major clinical signs and symptoms which 
are associated with the nutritional status of cancer patient includes: 

1. Anorexia with progressive weight loss and undernutrition. 

2. Taste changes causing depressed or altered food intake. 

3. Alterations in protein, carbohydrate and fat metabolism. 

4. Increased energy expenditure despite weight loss. 

5. Impaired food intake and mal~lutrition secondary to mechanical bowel obstruction 
at any level, intestinal dysmotility induced by various cancerous tumors, 

6. Malabsorption associated with deficiency or inactivation of pancreatic enzymes, 
bile salts, failure of food to mix with digcstive enzymes; fistulous bypass of small 
bowel, infiltration of small bowel wall or lymphatics and mesentery by malignant 
cells. Blind loop syndrome ( blockage 01 small intestine resulting in stasis of the 
movement of food or digestive secretions) occilrring with depressed gastric 
secretion or partial upper small bowel obstruction leading to bacterial overgrowth; 
malnutrition induced villous hypoplasia. 

7. Protein losing enteropathy. 

8. Metabolic abnormalities induced by tumor. 

9. Anaemia of chronic blood loss and bone marrow suppression. 

10. Electrolyte and fluid problems with persistent vomiting associated with intestinal 
obstruction or intracranial tumors, intestinal fluid losses through fistulas or 
diarrhoea. 

Check Your Progress Exercise 2 

1. Enlist the metabolic abnormalities associated with the cancer. 

....................................................................................................................... 

........................I....................*..........*............................................................... 

...................................)................................................................................... 

....................................................................................................................... 
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....................................................................................................................... 

....................................................................................................................... 

....................................................................................................................... 

3. What are cytokines? 

........................................................................ ............................................... 

.................................................................................................................. .... 

...................................................................................................................... 
4. Enumerate any five ~lutritional problems and clinical maiiifestatioi~s associated 

with cancer. 

........................................................................................................................ 
............................................................................... 

v ....................................................................................................................... 
In om discussion so far we have focussed on the metabolic abcrratiolis clinical 
manifestations and nutritional problems linked with cancer. Now we shall study the 
nutritio~lal requirements of cancer patients. 

8.5 NUTRITIONAL REQUImMENTS OF 
IIENTS - GENE 

Cancer we know is a chronic degenerative disease characterized by cancer cachexia 
which is a stage of marked body dysfunction, general ill health, malnutrition, anorexia 
and anaemia. Certain other associated symptonis includes xerostomia, nausea, 
vomiting cheilosis, glossitis which impair food intake. Whatever nlay be the type of 
cancer, the nutritional requirements are govemcd by: 

- impact of the cancer 

- impact of the drugs1 treatment 011 the overall health status of the patient. 

In view of the pathophysiology, signs and symptoms, as well as, the impact of various 
forms of cancer on the health and nutritional status of the patient the dietary 
management should aim at meeting the following objectives. 

- To prevent further tissue catabolism 

- To meet the increased nletabolic demands of the body 

- To provide relief from the symptoms 

- To prevent progression and promote recovery from cancer cachexia. 

We will now discuss the nutrient requirements of cancer patients (in general ) to fulfill 
the above mentioned objectives. Our discussions would begin with the calorie needs 
and proceed to the requirements of various inicro and macronutrients. You will find 
details on specific nutrition support required for different tumors in section 8.6. So let 
us get started with individual nutrients requirements. 

Energy: Remember, we read about Cori's cycle and its association with weight loss 
in section 8.4 of this unit. It must be clear to you that cailder imposes increased 
energy demands because of the hypermetabolic state of the diseasc process and 
increased energy requirement to spare proteins for tissue Ilealing and promote weight 



gain. In view of the inhibitory factors associated wit11 food intake (cancer cachexia); 
it may not be feasible to promote an intake beyond 2000 Kcallday. However, by the 
help of appetite stimulants and / or nutrition support systems (enteral tube feeding) 
malnourished patients can be inolivated to consume around 30-35 Kcallkg body weight / 
day (3000-4000 Kcal/day.). Ahigh energy diet is helpful in inhibiting the side-effects 
of chemotherapy and cancer cachexia. 

Protein: Both the metabolic stress of c;mcer, as well as, chemotherapy result in 
increased tissue catabolism. Hypoalbuininenlia and anaemia are also very common. 
Tissue protein synthesis, a necessary component of healing aiid rehabilitation, requires 
essential amino-acids and nitrogen. Efficient protein utilizatioli which depends upon 
protein: energy ratio help lo promote tissue anabolism, prevent catabolism and help 
build up body reserves. An adult patient with average nutritional status will require 
80-100 grams protein per day to meet maintenance needs and ensure anabolism. 
Howevel; a malnourished patient must coilsume 100-150 grnprotein per day to replenish 
reserves and restore a positive nitrogen balance. Emphasis of course should be laid 
on the inclusion of high biological value protein rich food sources as  milk, eggs, marine 
foods, and poultry. Renal and liver Cunclioil tests nlust he closely monitored tinder 
such conditions. 

Fat: You may wish to recapitulate From section 8.4 of' this unit that during cancer 
there is enhanced mobilization of free filtty acids B o n ~  adipose lissues lesulting in 
subsequent depletion of total body l'at. Around 15-20% of the modified energy 
requirements sl~ould bc provided from fat as they help in making the meals calorie 
dense and improve palatability. Emphasis should bc laid on the incorporation of 
emulsified fats and vegetable oils particularly lhose which are rich in medium chain 
triglycerides. Visible sources of aniinill fiat (pure ghee, lard etc.) iilld flesh food (red 
meat) should be restricted in diet. A combination of vegetable oils (olive, coconut, 
safflower etc.) cream, butter etc. can help in improvirlg taste and providing variety in 
term of flavour in different meals. 

Carbolzydrate: Adequate amount (60% of totzll energy ) of carl~ohydrates should be 
provided. If a very high calorie diet is being given, eniphasis may be required on the 
incorporation of easy-to-digest carbohydrates (mono/disaccharides and starches) so  
as lo make the meals small in volunle and energy dense. Tllc fibre intake may need 
to be curtailed if the patient is suffering from cancer of the gastrointestinal tract or 
digestive disturbances. However, some patients may experience hyperglycemia. In 
such situations inclusion of food particularly those which are rich in soluble fibre 
(pulses and legumes) would be helpful. 

Vitan~ins, Mineruls atzcl P~~~~tochemicu1s : Several vitaniins particularly those of the 
B-group are essential to promote adequate metabolism of energy and protein. Vitamin 
A, C and E should be provided liberally as they help in reducing the morbidity and 
mortality due to cancer, (required for tihue synthesis, cell differentiation and for 
maintaining cell integrity). Among the minerals, zinc and selenium are particularly 
important and their intake should be slightly increased by giving supplements, The 
role of phytochemicals (carotenoids, flavonoids, plant sterols, allium compounds, indols, 
phenols etc.) is gaining importance over the past Few years. Incorporalion of good 
amount of fresh fruits1 vegetables preferably with their edible peels, soyabean and 
certain Indian condiments1 herbs such as  turmeric can help in promoting the dietary 
intake of phytochemicals. The role of peigallacatecl~in gallate in green tea, curcumin 
in turmeric, genistein in soya and Colic acid in reducing the morbidity associated with 
cancer is under investigation. 

Fluids: Adequate fluid intake is imperative to replace losses due to gastroiiltestinal 
disturbances, infectionlfever can also to help the kidney's dispose off the metabolic 
breakdown products from the destroyed cancer cells, as well as, from the toxic drugs 
used in the treatment. Certain drugs such as cyclophosphamide requires 2-3 litres 
fluids to prevent cystilis. Adequate intake of fluids/l>everages helps in providing relief 
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from xerostomia and other swallowing problems. Menu's should be planned such that 
they include dishes rich in moisture1 water along with a beverage. Dry meals may not 
be preferred by most patients. 

So far we have discussed the nutrient requirements. The pattern of feeding the cancer 
patient and basic guidelines are presented next. 

Meal Pattern and Feeding Considerations 

The meal pattern and the feeding considerations include the following:: 

- Meal timings play an important role in ensuring adequate food intake. Cancer 
patients often complain of decreased ability to eat as the day progresses. This 
might be because of delayed gastric emptying, decreased production of gastric 
secretions and mucosal atrophy of the gastroilltestinal tract. Small frequent meals 
with greater emphasis in the morning is recommended. 

- Patients with altered taste sensations may benefit by increased use of flavourings 
and seasonings particularly those which are rich in antioxidants (mint, coriander, 
turmeric etc.) 

- Some patients may experience meat aversions due to chemotherapy. This may 
necessitate the elimination of red meats (lamb, pork, buffalo, cow etc.) which are 
stronger in flavour as compared to lean meats (marine foods, chicken etc.). For 
such patients alternative sources of protein shoulcl be incorporated in the diet. 

- Semi-soft/ full fluid diets should be given to those who experience dysphagia, have 
lesions in the mouth or oesophagus. 

- High energy nutrient dense dishes (cream soups, creamed vegetables, puddings1 
souffli, honey/ jam toppings on fruit, milk shake, custard, sandwitches with cheese1 
egg, addition of dextrose, sugar etc. to fruit juice, milk shakes etc.) should be 
served to facilitate a high energy intake. 

- Although oral route is always the preferred form of feeding, it is recommended to 
use alternative methods of feeding (enteral, parenteral) as a supplement/ substitutes 
according to the feasibility. Soy-based or milk-based formulas are very popular 
for long-term enteral feeding particularly for home-based patients. TPN solutions 
comprising of glucose and a mixture of amino-acids which provide 25-35 Kcallkg 
day and 1.2 to 2.0 gm protein per kg per day are also frequently ulilized to help in 
maintaining a good nutritional status. 

With a basic understanding on the nutrient requirements, in our subsequeilt discussions 
we will learn about the various factors related to different modes of feeding and 
specialized requirements most suitable for a particular type of cancerltreatment that 
would be helpful in the dietary management of patients. 

8.6 DIETARY MANAGEMENT OF CANCER 
PATIENTS AND FEEDING PROBLEMS 
]RELATED TO CANCER THERAPY 

We took an overview about the general nutritional requirements of cancer patients. 
However, in order to be successful in maintaining an optimum nutritional status oS the 
patient it is equally important to feed the right type of diet through an appropriate 
method and route by keeping in mind the details of the disease and mode of treatment. 
We shall now discuss about the different types or modes of cancer treatment and the 
feeding problems associated with the treatments. While reading the details mentioned 
below we  must also remember that the line of treatment for the cancer patients will 
depend on the site of cancer development. Currently the cancer therapy includes 
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Differentiation therapy and adoptive immuilotherapy are other cancer therapy 
strategies. Cancer therapy often involves combined significant nutritional problems, 
as well as, feeding problems which may arise not only from the malignant condition 
but also from specific treatment undertaken to control the neoplastic process. 

So our discussioil will now begin with a review on different cancer therapies, the 
feeding problems related lo these therapies and the dietary management. 

8.6.1 Surgery 

Surgery is generally coilducted in the absence of metastasis i.e when a tumor is 
localized. Nutrition support would vary depending on the area being operated and its 
association with the digestionlabsorption of food. For instance, surgical removal of 
the tumor of appendix may not call for any major demands on the nutritional support 
whereas, surgical removal of a part of liverlpancreas may require specialized feeds 
and feeding support techniques (enteralltotalparenteral). We shall now discuss methods 
of feeding required during surgical resections of different tissues. 

a) Head and Neck Tumor 

Treatment mostly involves combination of surgery and radiation. Chemotherapy is 
also used in some cases, We will learn about these therapies in a little while from 
now. But, remember radiation induces loss of taste (mouth blindness) and dry 
mouth (xerostomia). Injury to teeth may also occur. Surgery ]nay include partial or 
total glossectomy (partial or total surgical excision of the tongue) and mandibulectoilly 
(re-section of the lower jaw). Sometimes they may do a surgery of the hard or soft 
palate, or of the soft tissues of the lower face and neck. Tliese procedures add to the 
difficulties in chewing and swallowing. Aspiration of food on swallowing may be 
another serious problems. So  then what type of nutritional support would be required? 
Read and find out. 

Nutritional Support Management 

Tube feeding is usually started. If tube feeding is not possible, parenteral nutrition 
through peripheral vein or through the central vein can be given. 

Before treatment, foods that are attractive with pleasant aroma can be given. Foods 
should be of high energy value. We should try our best to increase their total food 
intake. After treatment, nutritious food formulas can be administered by mouth if the 
patients are able to swallow. If they find it difficult, nnsoesophageal tube feeding can 
be started. For long-term maintenance of patients requiring such support, gastrostomy 
tubes should be inserted. Some patients are at serious risk of aspiration of regurgitated 
food (tendency to vomit). This danger is reduced by placing the tip of the tube in the 
small bowel and infusing formula by slow drip. Care sho~lld be taken to regulate the 
flow rate. 

Discharged patients who require long-term liquid feeding at home should be given 
information about both commercial and homemade fonnulas. Whatever be the type 
of feed, it should be nutritionally adequate and have sufficient bulk-forming materials 
to prevent constipation. 

b) Oesoplzageal Carcinoma 1 /1 
11 

Management of patients with oesophageal carcinoma includes surgery, radiation and 
combination chemotherapy. Radiation to the lower neck can induce oesophagitis, 
fistulas and haemorrhage may also occur due to re-growth of the cancer. Chemotherapy 
may induce nausea, anorexia, sore mouth, and odynophagia. All these inhibit food 
intake and decrease the acceptance of tube feeding. 

Surgical treatment usually involves total or distal oesophagect.omy (procedure lo remove 
a portion of the tongue). Easy regurgitation, ra~id~satiety, decreased rate of gastric 1 
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emptying of solid food, diarrhoea and steatorrhoea are common results of this surgery. 
Weight loss is another great problem. Preoperative parenteral feeding is indicated to 
improve nutritional status. This is found to reduce postoperative complications. Oral 
or tube feeding is oftenh~adequate to meet the nutritional needs in the period of radiation 
and chemotherapy because of interference with the feeding programme, nausea, pain 
or combination of all these. Once the oral intake by the patient is normal, the dietary 
prescription should provide for frequent meals high in carbohydrate and adequate in 
protein and fat. In some cases, steatorrhoea occurs with increased frequency and foul 
smelling stools alongwith abdominal discomlort. For these patients partial substitutior~ 
of long-chain triglycerides (LCT) by medium chain triglycerides (MCT) can be tested 
and may be helpful. 

Postoperative stricture (narrowing of a passage due to scar tissue or tumor) may 
occur and requires dilation. Oral or tube fed liquid formulas can be given to assure 
adequate intake until the stricture is over come. 

Carcinoma of the oesophagogastric junction creates similar problems like those 
described of above. Production of gastric juice may be reduced there by resulting in 
decrease of vitamin B,, absorption. 

c) Gastric Cnnoer 

Surgical treatmel~t is a very common mode of treatment in gastric cancer. Radiation 
and/or chemotherapy are given for patients with resected but residual localized disease. 

Removal of most of the residues of the stomach reduces its functions such as secretory, 
diluting 'and digestive. This will definitely result in physiological and nutritional problems. 
These problems may vary from mild to severe depending on tlie extent of resection, 
the individual patient response, the appropriateness of the intervention and the 
postoperative care. 

During the post-operative period, when food is ingested some patients show various 
signs and symptoms known as 'dumping syndrome'. This syndrome develops with 
varying severity. Usually the signs and symptoms occur within 25 to 30 minutes following 
ingestion of a meal. The gastrointestinal signs and symptoms include abdominal bloating, 
cramping and diarrhoea. These symptoms are more pronounccd shortly after a meal. 
Another set of symptoms that usually occurs two hours after eating is also characterized 
by sweating, tachycardia (heart rate above 100 per minute) and faintness. Mental 
confusion may also occur. These symptoms are related to the discharge of 
catecholamine. This catecholamine discharge is mediated by hypoglycemia induced 
by the insulin response to the rapid entry of the meal into the upper small bowel. 

Malabsorption of fat occurs. ~e?icieiencies of iron, calcium and fat-soluble vitamins 
may also occur due to malabsorption. Yle beneficial effect of somatostatin, especially 
its analogue - 'Octreotide' has been reportcd in the treatment of dumping syndrome. 
Some patients benefit fiom long-term use but many are unable to tolerate the drug due 
to diarrhoea. Let us learn about the nutritional management of dumping syndrome 
next. 

Nutritional Support Management 

The 'dumping syndrome' can be greatly minimized or prevented by adhering strictly 
to an antidumping dict. In general, such a diet is high in protein, has adequate fat, is 
low in total carbohydrate, particularly simple cai-bohydrated restricted in fluids at meal 
time. Small frequent meals, say six times per day should be served. Paticnt should be 
discouraged to lie down immediately after the meal, instead, encourage them to be in 
a reclining position for a short period of time. The use of soluble fibre such as pectin 
derivative has been reported to prolong gastric emptying, to decrease dumping and to 
minimize the fall in blood sugar. 

If steatorrhoea (loss of fat in the stools) is significant, replacement of a portion of LCT 
(long-chain triglycerides) with MCT (medium chain triglycerides) will be helpful, The 



patient will be able to tolerate this better. Pancreatic extract can also be tried to rule 
out luminal pancreatic enzyme insufficiency. Insufficiency of pancreatic enzyme(s) 
may result from rapid entry of food and fluid into the upper small bowel or from a 
pancreatic secretory defect or from both. 

Deficiencies of vitamins and minerals can be prevented by adequate oral administration 
of iron with ascorbic acid and by supplementing both water-soluble and fat-soluble 
vitamins. Monthly injections of 100 micrograms of vitamin B,, are required because 
the extensive gastric resection will eventually result in vitamin B,, deficiency. 

Milk is found to be poorly tolerated by these patients. They can be asked to drink milk 
in small amounts frequently over the day (or to drink lactase treated milk if available) 
01. to use yoghurt as tolerated. In case these approaches are of no use, the more 
soluble calcium salts should be given in divided doses. At least one gram of calcium 
should be given for a day. 

Antiemetics (drugs to prevent nausea or vomitting) are used in treatment of 
chemotherapy induced nausea and vomiting. Antiemetics become absolutely necessary 
to help better adherence to therapeutic programmes and better intake of food and 
fluids. 

Weight loss seen in these patients is inainly due to poor food intake. In addition to this, 
discomfort associated with eating may result from esophagitis secondary to bile 
regurgitation, anorexia associated with depression or the side effects of drugs and/or 
radiation. Hence, a careful diet history, conform an adequate basis for dietary 
modifications. 

If the above prescribed dietary management does not prevent the dumping syndrome 
or there is no adequate food intake to maintain gain body weight, slow-drip tube 
feedings of a complete formula is recommended. Because of the slow entry of food 
into the upper intestine by this technique, dumping is not likcly to occur. Such feedings 
may need Lo be given only during the period of chemotherapy. This will help to improve 
the appetite. When patients remain seriously anorexia followiilg chemotllerapy, tube 
feedings at night are helpful. 

d) Pancreatic Carzcer 

This is a condition often associated with abdominal pain, anorexia, nausea, vomiting 
and weight loss. Ealing may aggravate pain. There may be digestive enzyme deficiency. 
Malabsorption combined with anorexia contributes to progressive weight loss. Bile 
insufficiency call occur if there is any obstruction in thc common bile duct. This may 
reduce the intestinal absorption of vitamin K.Pancreatic carcinoma is an aggressive 
disease, and by the time it is diagnosed, most patients are at a stage in which curative 
treatment is not possible. 

Surgical resection is the only chance of cure at present. There are numerous problems 
interfering with normal food intake. Fat malabsorption, decreased glucose tolerance 
and hyperglycemia are common. Under such circumstances, the nutritional 
management of pailcreatic cancer patient is very important which is explained next. 

Nutritional Support Management 

I 
I 
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When there is deficiency of exocrine pancreatic secretions, adequate amounts of 
pancreatic extract are helpful. It should be administered with all meals and snacks 
specially whet1 there is severe fat malabsorption syndrome. MCT are more efficiently 
absorbed than the LCT in the absence of pancreatic enzymes and decreased bile 
salts. Glucose oligosaccharide may also help to increase the calorie intake and 
absorption among patients with pancreatic insufficiency. These are relatively short- 
chain glucose polymers and can be hydrolyzed to glucose by the brush border enzyme 
sucrase - x - dextrimase. This white powdery material is not sweet and may be used 
in variety of ways to supplement intake. 
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e) Other. Surgical Procedures 

Major resection of the small bowel is not common. Resection of the ileum leads to 
certain pl~ysiological and nutritional problems. Colectomy (partial, total and diverting) 
etc. resection of the right colon with the ileocecal valve and a portion of the distal 
ileum may result in watery diarrhoea. Since only a small segment of distal ileum 
usually is sacrificed, vitamin B,, deficiency is not likely to occur. 

In total proctocolectomy (surgical removal of the rectum together with part or all of 
the colon), an ileostomy with stool collected in an external pouch is used for the 
patients. Loss of water and sodium through the ileoslomy is significant during the first 
10 days of postoperative period. These patients usually lose 300 to 600 ml of water, 40 
to 100 mEq of sodium and 2.5 to 10 mEq of potassium daily. Patients can be managed 
with increased fluids and salt administration. Various other procedures have been 
designed and advocated depending on the conditions of individual patient. Eating paltcr~v, 
and dietary recon~mendations also depend on the patient's condition. 

Sometinles a major portion of the large bowel is laken out of continuity by a diverting 
procedure. As a result of this, an inflammatory process termed diversion colitis can 
occur in this area. The common symptoms associated with the diversion colitis are 
abdominal cramping with mucoid and blood discharge. Studies have shown that infusion 
of a salt solution containing short-chain fatty acids (SCFA) into the rectal remnant 
results in healing. 

The discussion so far focussed on surgeiy as a therapy and the nutritional support 
management after surgery for cancer patients. Next, we shall look at the radiation 
therapy and its nutritional support management. 

8.6.2 Radiation Therapy 

Radiation therapy is one of the option for the treatment of various tumors. During the 
administration of radiation patients experience acute radiation toxicity. This toxicity is 
manifested as nausea, vomiting and diarrhoea. This type of toxicity will subside usually 
within weeks of ending the radiation therapy (RT). Chronic, late gastrointestinal 
complications occur and may cause major morbidity and mortality. After 2 to 3 weeks 
of RT, abdominal cramping and watery diarrhoea may occur. Weight loss is common. 

Malabsorption of water, fats, bile salts, carbohydrales, calcium, magnesium, iron and 
vitamin B,, occur during RT. Several factors contribute to the malabsorption that 
occurs in radiation damage. These include. 

1. Decreased available absorptive surface area due to radiation damage. 

2. Chronic lymphatic obstruction causingsteatorrhoea and protein loss, 

3. Secondary disaccharidase deficiency 

4. Bile salts malabsorption leading to choleric diarrhoea. 

5. Rapid intestinal transit. 

So then how to manage this condition through nutritional support. Let us find out. 

Nutritional Support Management 

For managing these patients on radiation therapy, the following measures can be under 
taken: 

1. Administration of broad spectrum of antibiotics for bacterial overgrowth. 

2. Diet low in fat and lactose. 

3. Antidiarrhoea medications and anticholinergic and antispasmodic preparations, 

Diet therapy can play a major role in controlling symptoms and assuring adequate 
nutrition. In addition, enteral and parentera1 nutrition can be used in severe cases. 
Enters] feedings with solutions containing alnino acids or partially digested protein and 



very low fat content can be given. Studies have indicated that those patients who 
received only such feeding during RT show less diarrhoea and weight loss. Though 
this type of feedings is useful, there are some practical difficulties. Therefore, it is 
advisable to use such enteral feedings for oilly those patients who develop severe/ 
acute toxicity. Total parenteral feedings should be reserved only for those patients 
malnourished before starting a course of RT. 

Some patient may also suffer from chronic radiation enteritis (inflammation of the 
i 1 1 1 i  \line). Let us learn how to manage this condition. 

Clzro/l/c / \ ' t i i l i ( / ~ i ~ ~ ~  Enteritis 

First of all the ~ L ~ L I . I ~ ~ O I > , I I  \ I , I I L I ~  0 1  L J I U  I ) ; I ~ I C I ~ ~  .\110uld be assessed. Assessment of 
selected biochemical parameters, radiographic studies of the intestinal tract, and 
absorption studies should be carried out. Dietary management iilcludes restrictioil of 
fat, fiber, lactose and glutens. This may help in the symptomatic relief and improved 
nutrition. In patients with severe radiation enteritis who are unable to maintain their 
weight wit11 oral or enteral diets, TPN is absolutely essential. It helps them to gain 
weight and improve overall nutrition. 

Next, we shall lear~l about chemotheraphy. 

8.6.3 Chemotherapy 

Chemotherapy results in lot of side effects. This is because the drug effects are not 
specific to cancer cclls alone. Even the host cells will be affected by chemotherapy. 
The severity of these side effects depends 011 factors such as the type of drug, dosage, 
duration of treatment, patient's nutritional status and individ~~al susceptibility. Major 
areas affected by side effects are alimentary tract and bonc marrow. 111 soille instances, 
major effects occur on renal tubules and also in hcpnric, cardiac. pulmonary and 
nerve cells. 

Nausea and vomiting may occur acutely and in some cases it may be delayed for 24 
hours or more after receiving chemotherapy. Factors influencing emeses - 'vomiting' 
include patient sensitivity, type of drug, dosage and frequency as well as route of 
administration. 

The nitrogen equilibrium present before chemotherapy cllanges to negative nitrogen 
balance. Protein turnover, synthesis and catabolism decrease with the drug therapy 
despite continuing intravenous nutrition support. 

A thorough study of the more commollly used chemotl~erapeutic agents, their 
mechanisms of action and potential side effects that iiffluence nutritional status should 
be undertaken. Let us review the nutrilional support in chemotherapy next. 

Nutritional Support Management 

Antiemetics are used in the treatment of chemotherapy induced nausea and vomiting. 
Antiemetics become absolutely necessary to promote enha~lced adherence to 
therapeutic programmes and better intake of food and fluids. 

Check Your Progress Exercise 3 

1. Which is the most important factor on which dietary management of cancer 
depend up on? Also list the three types of cancer therapy. 

........................................................................................................................ 
...................................................................... 

...........................................................................11........ .................................... 

............................................................................................................. ......... 
........................................................................................................................ 
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a) Head and Neck Tumor 

b) Oesophageal Carcinoma 

................................................................................................................... 

................................................................................................................... 

................................................................................................................... 

c) Dumping Syndrome 

................................................................................................................... 

d) Pancreatic Carcinoma 

3. Enumerate the various factors contributing to the malabsorption that occurs 
in radiation damage. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
4. What are the side effects of chemotherapy? 

8.7 CANCER PREVENTION 

A continuing and urgent need is there to take all steps to prevent cancer. Cancer rates 
are set to increase another 50 percent by the year 2020. Based on the current 
knowledge and research evidence, certain guidelines are recommended for cancer 
prevention. These are highlighted next. 

8.7.1 Guidelines for Cancer Prevention 

Tile guidelines for cancer prevention focus on tlie following: 

1. Iilclude plant-based diet, limiting red meat in particular. 

2. Limiting t d t  consumption, especially saturated fat. Total fat consumption sllould 
not exceed 30% of total energy intake. 

0 



3, Avoiding or limiting alcohol. 

4. Reducing intake of energy rich foods. 
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5. Include more of vegetables and cut down cereals. 

6.  Increase fiber intake to 20 to 30 grams per day. 

7 .  Include a variety of vegetables and fruits daily in your diet. 

8. Minimize consumption of salt-cured, salt-pickled and smoked foods. 

9. Control body weight and prevent obesity. 

And other additional recommendation is varying food choices. Instead of eating the 
same type of food, try and include a variety of other foods. This will help to dilute 
whatever is in one food with what is in the other foods. 

Next, we shall review research finding related to specific foods and nutrients which 
play an importants role in cancer prevention. 

8.7.2 Research Findings Related to Cancer Prevention 

In this section we shall discuss some of the research findings related to cancer 
prevention. Many of the natural, cancer-fighting pl~ytochemicals are found in citrus 
fruits, cruciferous vegetables such as broccoli, brussels sprouts and cauliflower. 

Alpha Lipoic Acid (ALA), a potent antioxidant, has been used in the prevention and 
treatment of cancer. It is found in foods such as potatoes, carrots, yarn and red meat, 
and is synthesized in the body. Astaxanthin, a fat-soluble carotenoid has been found 
to have the ability to fight cancer. Flavonoid, a colour pigment is found to possess 
anti-inflammatory compounds and protect against cancer. The rich food sources of 
this flavonoid are garlic, carrots, brinjal, grape fruit, onions, oranges, red cabbage, tea 
and tomatoes. Low blood levels of glutathione are associated with problems such as 
heart disease and cancer. Foods rich in this, such as asparagus and avocado can be 
included more often in our diet. 

Vitamin C is another well researched water soluble vitamin, which is found to destroy 
cancer-causing agents. Food sources include broccoli, brussels sprouts. Consumption 
of these vegetables has been found to increase in the Indian dietary. Capsicum, lime, 
orange, papaya and amla are other rich sources. Vitainill E, a fat-soluble vitamin is 
another antioxidant which call be used for cancer prevention. Food sources of this 
vitamin are almonds, soybeans, spinach, sunflower seeds, sweet potatoes, walnut, 
wheat germ, and whole-wheat flour. Laboratory studies suggest that omega - 3 - 
fatty acids found in fish, walnuts, soybean oils many help protect against cancer. - 

Dietary fiber is found to exert a protective effect against colon cancer by several 
mechanisms. It [nay bind wit11 some of the potential carcinogens thereby reducing the 
exposure of epithelial surfaces to potential carcinogens. It ii~fluences in decreased 
formation or enhanced excretion of potential carcinogens. It influences intestinal flora 
with decreased degradation of bile acids and neutral sterols and diluting potential 
carcinogen in the bowel. Unrefined carbohydrates such as wllole wheat, brown rice 
contain dietary fiber, which is linked to lower colon cancer risk. The impact of nuts on 
the cancer is less certain. The studies link regular consumption of nuts, seeds and 
beans with lower risk of prostrate cancer. Laboratory research has identified at least 
five natural phytochemicals in nuts that seem to offer protection against cancer 
development although 101s remain to be learned about this process. 

The goal is a balanced, mostly plant-based diet with plenty of fruits, vegetables, whole 
grains, beans and nuts in the prevention of cancer. Antioxidants play a very important 
role in treating people with different types of cancers, 
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What are antioxidants? To put i t simply, antioxidants are important nntr4rally occurring 
nutrients, (vitamins, minerals). which help to protect body from certain types of 
cancers. Vitamin A, vitamin C and vitamin E are well proved antioxidants in treating 
cancers such as gastrointestinal, cervical and breast cancers. Also, antioxidants 
decrease the risk of cancer mortality. 

How to antioxidants work? As cells function normally in the body, they produce 
damaged molecules called free radicals about which you have already studied in the 
Nutritional Biochemistry Course (MFN-002) in Unit 9. These frce radicals, we learnt 
are highly unstable and steal components from other cellular molecules, such as fat, 
protein, or DNA, thereby spreading the damage. This damage continues in a chain 
reaction, and entire cells soon become damaged and die. This process is  called 
peroxidation. Peroxidation is useful because it helps the body destroy cells that have 
outlived their usefulness and kills germs and parasites. However, peroxidation, when 
left unchecked, also destroys or damages healthy cells. Antioxidants help prevent 
widespread cellular destruction by willingly donating components to stabilize free 
radicals. More importantly, antioxidants return to the surface of the cell to stabilize 
rather than damage other cellular components. 

Lycopene is a carotenoid which colours fruits and vegetables and is most abundantly 
present in the prostrate gland. Studies have shown that this carotenoid reduces the 
risk of various deadly cancers including cancers of the prostrate, colon and rectum. 
High intake of lycopene by patients with prostrate cancer has caused a regression in 
the disease and decreased the malignancy. 

Fat-soluble vitamin A compounds include retinol, retinal and retinoic acid. This group 
is vital for eye and retinal function, protects the niucous membrane and reduces the 
risk of infection. Therefore, it is called an immune enhancer and reduces the risk of 
cancer. Apart from reducing the cancer mortality, it helps in treating cancer patients 
who have had surgery to remove primary tumors. 

Vitamin Aand carotenoids antioxidant and immune stimulatory property have developed 
synergistic cancer treatment application. Vitamin A levels decrease during 
chemotherapy. Hence, additional intake of vitamin A is recommended during 
chemotherapy. 

Vitamin C based on research evidence plays an important role in the prevention and 
treatment of cancer. Its anti cancer properties are: 

e Scavenging cancer causing free radicals such as hydrogen peroxide to prevent 
- lipid peroxidation, 

Neutralizing carcinogenic chemicals, 

e Generating potent antioxidant vitamin E, 

o Enhancing lymphocyte function and rapid mobilization of phagocytes, 

e Potent an tiviral and antibacterial activity, 

e Enhancement of immunoglobulins IgA, IgM, 

e Modulation of interferon synthesis, and 

e Increasing synthesis of prostaglandin. 

Research studies reveal that, higher the vitamin C intake, lower the level of mortality 
for all cancer patients. Vitamin C reduces the risk of gastrointestinal cancer, breast 
cancer and liver cancer. 



Various other studies have proved vitamin E to be effective in decreasing the risk of 
colon cancer, inhibiting breast tumors, reducing the severity of liver cancer and also 
restoring the cellular immune function inpatients treated with radiotherapy. Mentioned 
below is a list of cancer preventive nutrientslfood conpoilents and their food sources. 

Foods Related to Cancer Prevention 

Active ingredient Food sources 

Phytochemicals Fruits, broccoli, cauliflower, etc. 

Alpha Lipoic Acid (ALA) Potatoes, Spinach 

Anthaxanthin & Flavonoids Fruits, vegetables, grains 

Lycopene Fruits and vegetables (especially tomatoes) 

Flavonoids Garlic, Carrots, Onions, Brinjal, Red cabbage, 
tomatoes grapefruit, oranges, tea. 

Glutathione Asparagus and avocado 

Fiber Whole wheat, Brown Rice, Nuts, Fruits and 
Vegetables. 

Vitamin A Butter, dairy products, fish oils, carrots, egg, yolk. 

Vitamin E Almonds, soybeans, spinach, sunflower seeds, sweet 
potatoes, walnuts, wheat germ, whole wheat flour. 

Selenium Seafoods 

To sum up, low plasma levels of all major essential antioxidants (Vitamin A, C, E and 
beta carotene) is associated with an increased risk of cancer mortality. Hence, the 
plasma levels of these antioxidants have to be increased to reduce the risk of cancer 
by providing diets rich in these antioxidants. Selenium is an essential micronutrieilt and 
the best source of selenium is seafood. It is toxic in extremely high doses (2.5 to 3.0 g/ 
day), but normal level of 50-200 microgranls per day is safe. It is a potent antioxidant. 
Selenium reduces the risk of breast cancer and inhibits colon cancer due to challges in 
prostaglandin synthesis. The antioxidant property protects the body against 
environmental and chemical sensitivities and their immune functions enhance the body's 
antibacterial and antiviral defenses. 

With a review on antioxidants and their role in cancer prevention we end our study on 
nutrition, diet and cancer. 

- - 

Check Your Progress Exercise 4 

1. Discuss the guidelines for cancer prevention. 

.......................................... ........................................ 

....................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
2. What are antioxidants? Discuss the role of antioxidants in cancer prevention. 

...................................................................................................................... 
.. ....................................r...............................................*......................... 
...................................................................................................................... 

......................................................................................... ............................ 
. . . . . . . . . . . . . . . . . .  
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; ' 1 4  : ,  vitjmili'A is gcommended during chemotherapy? 
fiQ:lg{ik.t j.,/ .: :, t 

a .......................I......1...................................................................................... 

................................................................................................................... 

...................................................................................................................... 

4. Discuss the anti-cancer properties of vitamin C. 

.......................................................................................... 

.........I ............................................................................................................ 

...................................................................................................................... 

5. Match the following: 

i) Phytochemicals a) Carrots 

ii) Flavonoid b) Sea food 

iii) Glutathione c) Whole Wheat 

iv) Selenium d) Brocoli 

v) Dietary Fibre e) Asparagus 

LET US SUM UP 
In this unit, we studied about what is cancer, how it develops and how cancer cells 
differ from iiormal cells. We also learnt about the characteristics and types of cancer. 

Tl~en wc focused on the major etiological (risk) factors associated with causation of 
cancer. These, as you would recall, include genetic factors, environmental factors, 
dietary and non-dietary factors, as well as, the stress factors. After this, we nloved on 
to the discussion on various metabolic abnormalilies associated with cancel; referred 
to as cancer cachexia. 

Finally, we looked at the nutritional problems and clinical manifestations associated 
with cancer, Our last section focused on the therapies for different types of cancers 

* along with their dietary management and feeding problems. 

Lastly, we dealt with a few guidelines pertaining to cancer prevention, the research 
findings and the role of antioxidants in preventing cancer. 

Anastomosis : the intercommunication between two or more vessels 
or nerves, as the cross communication between arteries 
or veins. 

An ti-emetics : drugs that prevent or relieve nausea and vomiting. 

Anorexia : loss or deficiency of appetite for food. 

Benign tumor : mass of abnormal tissue that is encapsulated and does 
not infiltrate adjacent tissue. 

Cancer cachexia : a stage of marked body dysfunclion, general ill health , 
malnutrition, anorexia and anaemia. 

Carcinogen : any cancer producing substance/agent. 

Chemotherapy : the use of certain drugs to treat a disease as distinct 
from other form of treatment, such as surgery. 



Cheilosis : inflammation and cracking of the lips. Nutrition, Diet and 
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Coma : a sleep-like state in which a person is not conscious. 

Cori Cycle : the conversion of glucose to lactate in the skeletal muscle 
on exertion and then lactate to glucose in the liver. 

Cytokines : non-antibody proteins secreted by inflamtnatory 
leukocytes and some non-leukocytic cells that act as 
intercellular mediator. 

Dumping syndrome : a syndrome that occurs when food moves too fast from 
the stomach into the small ilitestine. 

Dyshagia : difficulty in swallowing. 

Enteral feeding : a way to provide food through a tube placed in the nose, 
stomach, or the small intestine. 

Eutopic hormones : a peptide hormone released from its usual site or from a 
neoplasm of that tissue. 

Fistula : an abnormal collnectioll between two organs, or 
between an organ and outside of the body. 

Gametes : the reproductive cells in multicellular organisms. 

Glossitis : inflatnmation of the tongue. 

Glossectomy : the surgical removal of all or part of the tongue. 

Hypocalcemia : excessive calcium in the blood . 
Ileostomy 

Interferon 

: a surgically made fistula between ileum and anterior 
abdominal wall as a permanent artificial anus when 
whole of large bowel has to be removed. 

: a protein produced naturally by the cells of our bodies 
and increases the resistance of surrounding cells to 
attacks by viruses. 

Malignant : mass of abnorinal tissues that is not encapsulated and 
infiltrates adjacent tissue, 

Melanocarcinoma : a malignant tumour or melanocytes predominantly 
occurring in the skin. 

Neoplasm : an abnormal growth of tissue which may be benign or 
malignant. 

Ody nophagia : severe pain or swallowing due to a disorder of the 
oesophagus. 

Oesophagitis : an inflammation of the oesophagus. 

Oncogenes : genes that promote cell growth and duplication. They 
may undergo changes that activate them, causing cells 
to grow too quickly and form tumors. 

Oncogenic osteomalacia : tumour-induced osteomalacia. 

Papillomas : benign epithelial tumors that are caused by infection with 
the human papilloma virus (HPV). 

Parenteral feeding : a way to provide a liquid food mixture through a special 
tube in the large central or peripheral vein. 

Phytochemicals : any chemical or nutrient derived from a plant source 
and have a beneficial effect on health or an active role 
in treatment and/or prevention of diseases. 
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Proctocolectoiny : surgical procedure of an operation to remove the colon 
and rectum. 

Prostaglandins : a lipid molecule that is derived from fatty acids and 
have a variety of strong and important physiological 
effects. 

Steatorrhea : a passage of pale, bulk, greasy stools due to defects of 
fat absorption from gut. 

Stricture 

Stupor 

: an abnormal narrowing of a duct, canal or passage, due 
. to scarring or a tumor. 

: a condition in which an affected individual is conscious 
with some ability to move voluntarily but shows a 
markedly reduced response to stimuli. 

Tachycardia : an abnormally rapid beating of the heart defined as a 
resting heart rate of over 100 beats per minute. 

Xerostomia : marked reductio~l in secretioli of salivary glands 

ANSWERS TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 
1. a) Carcinogen: a carcinogen is any substance or agent that promotes cancer. 

b) Tumor: Tumor originally means swelling and is sometimes still used with 
that meaning. The term is now primarily used to denote abliorlnal growth. 
Malignant tumors are called cancer. 

c) Metasis: derived from greekword which means change of the state. It is 
the sprcacl ol' cancer from its primary site to other places in the body (e.g, 
h r a i ~ i .  Ii~~cs). 

d)  Oncogenic virus: They transfer their genetic material to other cells and 
then remain in the body for longtime as latent infection (meaning that they 
are dormant or inactive, but not dead), or as a chronic infection (meaning 
that the infection occurs for a long time). 

e) Antioncogens: There are generally recognized as cancer suppressing factors 
or genes which prevent the multiplication and hence the growth of a tumor. 

2. The term cancer refers to abnormal and uncontrolled multiplication of cells/ cell 
divisions. It is essentially a consequence of genetic mulations within a cell which 
result in the production and proliferation of abnormal cells. The development of 
cancer is a complex multi-stage process and includes the three stages, namely 
initiation, promotion and progression. For details on these stages look up sub- 
section 8.2.1. 

3. As compared to normal cells; carcinogenic cells have a high nuclear to cytoplasm 
ratio, prominent nuclei and due to altered multiplication of several mitosis may be 
seen. Malignant tumors may be seen as invading cells into normal healthy tissue. 

4. The risk factors associate with the occurrence/developme~zt of cancer 
include: genetic factors; environmental factors such as air, water pollution 
and exposure to sunlight.; life style: smoking, bettlel tobacco chewing alcohol 
sedentary and dietary factors. For a brief discussion on dietary factors look up 
sub-section 8.3.3. 

5 ,  a) - iv) 
b) - iii) 
c) - i) 
d )  - v) \ 
e) - iii I 

1 1  



Check Your Progress Exercise 2 

1. Advailccd ncopl;~stic diseases are associated with progressive weight loss, 
anorexia, gcneri~li~ed vvilsling, immunosuppresion altered basal metabolic rate 
and abnorm:~lilies in the metabolism of energy, protein, fat, fluids and several 
electrolytes, which is also termed as cancer cachexia. 

2. Changes in protein metabolism include: notable loss of skeletal muscle protein, 
visceral organatrophy and hypoalbuminemia, inappropriate elevations in whole- 
body protein turnover, increase in muscle protein synthesis, catabolism and liver 
protein synthesis, and negative nitrogen balance due to low protein (food) intake. 

3. Cytokines are polypoeptides whicll influence the proliferation differentiation, 
metabolism and activation of cells. 

4. Cancer is a chronic degenerative disease which may impose varied demands on 
the nutritioilal and healtli status of a patient, The most common ones being: 
weight loss, dehydration and deficiency of electrolytes, anaemia, hypercalcemia 
and malnutrition. 

For details look up sub-section 8.4.2. 

Check Your Progress Exercise 3 

1.  While the line of treatment for cancer patient depends upon the site of cancer 
development, dietary management is governed by proper nutrition screening 
and assessment. This includes the present nutrition / health status, requirements 
in terms of quantity1 quality of nutrients and nutritional support required for 
efficient and adequate management of the disease.The three types of cancer 
therapy include: chemotherapy, radiatibn lherapy and surgery. 

2. 1 )  Head and Neck tumor may cause difficulty in chewing1 swallowing, 
xerostoma, alterations in taste/ smell, fibrosis of salivary glands etc. Enteral 
feeding through nasojejunal, nasogastric route or gastrostomies would be 
required to ensure adequale intake of calories and macro/micro-nutrients. 

b) Oesophegeal carciiloina may cause esophageal fibrosis/ stenosisl necrosis, 
d ysphagia, heart burn fatigue. Oral intake may not be feasible due to absence 
of upper and lowcr oesophageal sphincter. Small frequent tube feeds rich 
in carbohydrates and protein but moderate in fat should be preferred. The 
feeding tube should open in the other part of the stomacl~/just above the 
small intestine to prevent regurgitation of the acidic gastric contents (if the 
sphincters are damaged.). 

c )  Dumping syndrome generally occurs post-operatively. The patient should 
be given a high protein, moderate fat diet restricted in simple carbohydrates. 
The fibre content of the meals should be high to prolong gastro-intestinal 
transit time. Small frequent meals (6-7) should be served and the patient 
should avoid drinking water/fluids with meals. 

d) For pancreatic cancer, modifications may be reqdred in the quality of diet 
being given to the patient. Emphasis should be laid on medium chain 
triglycerides and oligosaccharides. Meals should be co-ordinated with 
pancreatic enzyme supplementatioll therapy and the insulin status of the 
patient. 

3. Malabsorplion associated with radiation therapy can occur due to atrophy, 
degeneration of the digestive and / or absorptive surfaces/ organs, obstmction(s) 
in the gastrointestinal tract, secondary changes in the villi resulting in deficiency 
of disaccharides and dumping syndrome 

4. Chemotherapy affects both the cancer, as well as, normal cells of the body and 
is frequently associated with repeated episodes of nausea and vommitting. 
Alternations in taste sensations and dryness of mouth lower/ hinder food intake 

Nutrition, Diet and , 
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and result in the development of cancer cachexia. Chemotherapy may affect 
the structure and/or functional capacity of several organs such as alimentary 
tract, bone marrow, renal tubules, hepatic, cardiac, pullnonary and nerve cells. 

Check Your Progress Exercise 4 

1. The guidelines for preveiltion of cilncer emphasize on including plant-based diet, 
limiting red meat in particular, limiting consumption of saturated fat, total fat 
consumption should not exceed 30% of total energy intake, avoiding or limiting 
alcohol, reducing intake of energy rich foods, control body weight and prevent 
obesity. 

2. Antioxidants are substances that may protect cells from the damage caused by 
unstable molecules known as free radicals. Exanlples of antioxidants include: 
p carotene, lycopene, vitamin K,C,E and certain phytocheinicals. 

Antioxidallts neutralize free radicals as the natural by-product of normal cell 
processes. Antioxidants are often described as "mopping up" free radicals, 
meaning they neutralize the electrical charge and prevent the free radical from 
taking electrons from other molecules, and causing damage to the DNA and 
preventing cancer. 

3. Vitamin A is called an immune enhancer because it protects the cells from free 
radical damage and reduces the risk of infections. Cancer and its treatment 
weaken the body's immune system by affecting the blood cells that protect us 
against disease and foreign organisms. As a result, the body cannot fight infection 
and other diseases caused by toxin/ chemicals. Thus, vitamin A is suggested to 
be taken in liberal amounts during chemotherapy. 

4. The chemopreve~ltive properties of vitamin C! are highlighted in sub-section 8.7.3. 
Read them carefully and answer on your own. 

ii) - d) 

i i) - e) 

iv) - b) 

v) - c) 
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Structure 

9.1 Introduction 

9.2 Weight Imbalance -Prevalence and Classification 

9.3 Guidelines for Calculating ldeal Body Weight 

9.4 Obesity 

9.4.1 Etiology 

9.4.2 Energy Balance 

9.4.3 Metabolic Aberrations :u~d Clinical Ma~~ifestations 

9.5 Managernellt of Obesity 

9.5.1 Dietary and Lifestyle Modifications 

9.5.2 Pllarrnaccutical Mnnagemcnt 

9.5.3 Surgical Management 

9.5.4 Preventive Aspects 

9.6 Underweight 

9.6.1 Etiology 

9.6.2 Metabolic Aherratioris and Clinical M~inifcstations 

9.6.3 Dietary Manage~llei~t 

9.7 Let Us Sum Up 

9.8 Glossary 

9.9 Answers to Check Your Progress Exercises 

Weight management has assumed a lot of significance in the present scenario with 
increasing affluence, abundance of colivenieilce foods and lack of physical activity. 
There is nothing mysterious about what causcs people to be overweight. Excess 
weight is the result of long term, consiste~lt consumption of much more calories than 
you are able to expend, irrespective of the etiology. The emphasis in treating obesity 
currently has shifted from mere 'weight loss' to 'weight management' which implies 
that efforts should be directed towards attaining the best possible weight (desirable 
body weight) in relation to overall health. ' 

We have already learnt in the previous unit that obesity is one of the important 
factors in the causation of certain types of cancers and many other diseases like 
arthritis and cardiovascular disease. In this unit you will come across the significance 
of maintaining appropriate weight for preventing certain other types of chronic 
degenerative diseases. We will also learn about the various approaches the 
overweight, the obese and the morbidly obese individuals need to consider for attaining 
desirable weight and more importantly, how you can prevent putting on weight in 

\ the first place. 
F 
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our risk of healtllprobleins. Just as overweight as the result of positive energy balance, 
unde~weight results when the energy balance is negative. Obsession with slimming, 
especially in the adolescent age group may result in eating disorders like anorexia 
nervosa and bulimia nervosa. How to cope with problems of underweight? This is 
the focus of the second part of the unit. 

Obj eetives 

Afler studying this unit, you will be able Lo: 

a explain the importance of maintainiilg a desirable weight throughcxul the life, 

a enumerate the guidelines for calculating the ideal body weight, and 

a describe the causative factors, prevention arid L.reatment of various conditions 
related to weight management (such as obesity, underweight). 

You are aware that obesity is one of the major public healdl problems of the world, 
Earlier a problem of the developed nations, it is now increasingly afflicting our country. 
Maintenance of a fairly constailt body weight is of vital importance in increasing the 
life expectancy, as well as, quality of life of individuals and communities. It is a fact 
that exaggerated weight fluctuations on either side (underweight or oveiweight) of a 
desirable range of weight lead to an increase in the morbidity/mortality rate. 

Prevalence 

WHO (1998) estimates that in developing countries about 245 million adults arc 
moderately underweight and 93 million severely underweight. At the same time, 
there are over 200 million adults worldwide who are moderately or severely 
overweight, of whom 58 million are in developing countries. Overall it appears that in 
any country - developed or developing -prevalence of malnutrition (underweight 
and overweight) is about 50%. The WHO report states that the growth in the number 
of severely overweight adults is expected Lo double that of underwcight adults 
during 1995-2025. 

Now, let us have a look at the situation in developed countries. As per the report of 
Nalional I-Iealth and Nutrition Examination Surveys (NHANES) conducted by the 
Centers for Disease Control and Prevention, 2002, currently 64.5% of U.S. adults 
age 20 years and older are overweight and 30.5% are obese. These figures stood at 
46.0% and 14.4%, respectively during 1976-1980 implyiilg [hereby that there has 
been a consistent increase in prevalence of obesity. 

The increase in prevaleilce of obesity anlong children also is a cause of great concern. 
Estimating true prevalence is difficult because of the lack of agreement of different 
bodics in defining obesity in children and adolescents. I-Iowever, data from 79 developing 
countries and a number of iildustrialized countries suggests that, by WHO standards, 
about 22 million children under 5 years old are overweight worldwide (WHO, 1998). 
In the USA, the percentage of overweight children (aged 5-14 years) has risen from 
15% to 32% during the last 30 years. 

Obesity in India 

The results of a recently concluded study on the prevalklice of obesity in urban Delhi 
by the Nutrition Foundation of India has projected that nearly one third of the males 



and more than half of females belonging to the 'upper middle class' in India are 
currently overweight with even higher prevalence of abdominal obesity. Converting 
these fractions to numbers, approximately 40-50 millio~l subjects belonging to the upper 
middle class are ove;weight today in India. If present trends continue, the situation 
can get worse even within a decade and overweight can emerge as the single most 
important public health problem in adults. This is despite the fact that one fourth of our 
country's population still falls below the poverty line. So we have learnt that : 

"38 million adults in developing countries are underweight while 58 million 
are overweight. 

* During the past 30 years there is 18.5% rise in overweight and 16.1% rise 
in obese Americans while there is 17% rise in percentage of overweight 
children (5-14 years). 

* Roughly 40-50 million Indians belonging to the upper middle class are over 
weight. With increasing numbers evcry years, obesity could become a public 
health problem in adults. - 

Classification 

Obesity is defined as a condition with accumulation of excess body fat. Do you think 
that a measure of how much fat a person has in its body would serve as a tool for 
classification of obesity? No, because the measurement of direct body fat is difficult, 
so wc use an indirect n~ethod, a ratio called the Body Mass Index (BMI) also termed 
Quctelet's index. This ratio estiminates dependence on frame size and provides the 
most useful method of mei~suring obesity in populations. BMI can be calculated from 
the following equalion: 

Weight (kg) 
BMI = 

Height (m)' 

whe1.c kg = kilogram, nl = metre 

By this method, various grades of obesity, normal and underweight can be known. Our 
BMI va~uk near 18.5 to 24.9 is the ideal value for us to remain healthy and enjoy a 
quality life. Table 9.1 presents the weight status according to the EM1 range. 

Table 9.1: Weight status according to BMI range 

*Source : WHO (1996) 

So have you calculated the ratio for yourself? You can keep it a secret if you so 
desire. 

Interestingly it has been found that for a given BMI, Indiilns have more body fat 
than other ethnic groups, both within and outside Asia. This relative increase in 

Weight Status 

Undenveiglit 

Nonl~al 

Preobese 

Obesity (Grade I) 

Obesity (Grade 11) 

Obesity (Grade 111) 

BMI Range 

< 18.5 

18.5 to 24.0 

25 to 29.9 

30 to 34.9 

35 to 39.9 

40 and above 
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adiposity in Indians has led to the suggestion that the BMI cut-off for non- 
communicable diseases such as obesity should be reduced for Indians to about 23 
kg/m2 or lower. In other words refer to it as a public health action point at a BMI 
of 23 kg/m2. 

So then adiposity can be inferred from the BMI, however, this may not be sufficient 
to fully explore relationship between body fat and alterations in human health. 
Besides, the BMI, the location of the fat in the body is also important. In this 
context the measurement of waist and hip circumference and their ratio is crucial. 
The waist to hip ratio is described next. 

Waist to Hip Ratio (WNX) 

Two individuals who have the same BMI and the same total body fat may have 
different abdominal fat mass. Abdominal fat accumulation increases the sisk of a 
number of chronic degenerative diseases. 

The waist-hip ratio (waist circulnference divided by hip circumference) therefore 
is a simple method for distinguishing between fatness in the lower trunk 
(hip and buttocks) and fatness in the upper trunk (waist and abdomen area). A 
WI-IR of >1.0 for men and >0.85 for women is an indicator of abdominal obesity. 
Lower trunk fatness (i.e. lower waist to hip ratio) is  often referred to as 
'gynoid obesity'. Upper tmnk or central fatness (higher waist to hip ratio) is called 
'android obesity'. 

How do you make these measurements? Waist and hip measurements are taken on 
standing posture and the unit used is centimeter. Waist is measured around the 
navel and hip is measured around its broadest part. You may have realize that in 
addition to having a normal BMI value, it is also important for us to have a normal 
WHR to have a healthy, as well as, attractive body. 

Next, let us learn about the classfication of obesity and underweight in children. 

Obesity in Children 

It is difficult to measure oveiweight or obesity in children and adolescents because 
they grow and mature at different rates. Weight status in children can be classified 
based on percentile curves for BMI for age as per the WHO Technical Report 
(1995). Table 9.2 presents the weight status based on percentile curves of BMI 
for age. 

Table 9.2: Weight status based on percentile BMI for age 

The latest BMI for age percentiles for boys and girls 2 to 20 years have been 
published by the United States National Center for Health Statistics (NCHS) in 
collaboration with the National Center for Chronic Diseases Prevention and 
Health Promotion in the year 2000 which may be applied to affluent Indian 
children also. 

Now that we are clear about how to classify obesity and underweight, we will 
further look at the guidelines for calculating the ideal body weight. 

Weight Status 

Underweight 

At risk of overweight 

Overweight 

Overweight or at risk 

I 

BMI for age 

< 5Ih percentile - 

- > 8Sth to <95th percentile 

- > 95'h percentile 

- > 8Sth percentile 



9.3 GUIDELINES FOR CBLCUMTHNG IDEAL 

What is the ideal body weight for me? Am I obese? Am I underweight? These are the 
questions that must have come to your mind as you stepped into your teens. The three 
main factors that determine your ideal weight are your age, sex and height. You have 
already learnt in the previous seclion about two important indices of body weight that 
help in the evaluation of your current weight status, i.e., calculation of EM1 and the 
measurement of WHR. In addition, you have standard height aiid weight charts for 
adult males and females that help you to determine the range of weight which is 
appropriate or desirable for you at a given height. 

You must appreciate that the best weight for a given individual's height, age, bone 
structure and muscular development is not known exactly. A lot of people conlinue to 
gain weight till the fourth or fifth decade of their life which is neither inevitable nor 
physiologically necessary. In general, [lie best weight is the weight at which you both 
look and feel your best. The life insurance statistics, on which the height weight standards 
are normally based, tell us that the most nearly ideal weight to maintain throughout life 
is that which is proper at the age 25 for your height and body build. Age, of course, is 
an important factor in determination of body weight in the growing stage, i.e., loor 
children. Table 9.3 and 9.4 below give the standard height and weight charts for 
Indian adult males and females and also for children at differeilt ages. You call also 
use these charts to assess whether for'your height the weight is ideal or not. 

Table 9.3: Standard height and weight For indian Inen and women 

I Height 

Nutritionnl Care in , 
Weight Management I 

I 

Men I ' Women 
I I 

Weight (kg.) 

Source : Life Insurance Corporation of India 193 1 
1:' 

Weight (Ib.) Weight (kg.) Weight (lb.) 



. Clinical Therapeutic 
Nutrition 

Table 9.4: Height and weight of Indian children 

Compiled from 'A Textbook of Foods, Nutrition and Dietetics' (Pd Rev. Ed.), Raheena Begum, 1997. 

Check Yoyr Progress Exercise 1 

1. Fill in the blanks: 

a) In developing countries ........................... million adults are overweight 
while ........ : ............... million adults are underweight. 

........................ b) About 22 million children in the age group of years are 
overweight worldwide. 

c)  Currently % U.S. adults are overweight and . ........................ ................ 
................. % are obese. 

d) 40-50 million Indians belonging to ........................ class are overweight. 

e )  A WHR of greater than ......: ..................... for men and greater than 
for women is an indicator of abdominal obesity. ........................ 

2. What method is used for classdying a person overweight? How is it calculated? 

.....................,..1..............1..... ............................................................................ 
. ........................................................................................................................ 

6 

....................................................................................................................... 
3. What are the factors that determine one's ideal body weight? 

......................................................................................................................... 

......................................................................................................................... 

Age 

3 months 

6 months 

9 months 

12 months 

1-2 years 

2-3 years 

3-4 years 

4-5 years 

6 years 

7 years 

8 years 

9 years 

10 years 

11 years 

12 years 

13 years 

14 years 

15 years 

16 years 

17 years 

18 years 

Male (kg) 
5.2 

7.0 

8.0 

8.6 

10.94 

12.79 

14.78 

16.12 

22.1 

24.5 

26.4 

30.0 

32.4 

35.3 

38.8 

42.9 

48.3 

52.2 

55.4 

59.0 

62.0 

Weight 

Female (kg) 
5.1 

6.6 

7.7 

8.3 

10.21 

12.11 

13.79 

15.85 

21.4 

24.3 

26.1 

29.7 

33.5 

36.5 

42.6 

44.4 

46.7 

48.2 

49.8 

49.9 
--> 

50.0 

~eig'ht 

Male (cm) 
56.8 

62.8 

68.9 

72.8 

82.61 

91.14 

98.36 

104.70 

118.9 

123.3 

127.9 

133.6 

138.5 

143.4 

148.9 

154.9 

161.7 . 
165.3 

168.4 

168.9 

169.4 

Female (crn) 
56.0 

61.7 

66.8 

70.7 

79.89 

89.63 

96.21 

104.19 

117.3 

122.7 

126.8 

132.3 

138.5 

144.1 

150.3 

153.0 

155.1 

155.3 

155.4 

156.4 

157.2 



4. Match the items in Column A with the items in Column B. 

Column A Column B 

i) WHR a) 48.5  

ii) Underweight b) >0.85 for women 

iii) Ideal BMI c) >95"' percentile 

iv) Overweight d) 18.5-24.9 

v) Obesity (grade I) e) 30 to 34.9 
- - . 

Having learnt about the IBW and how the weight status can be classified, we shall 
now consider the problem of obesity and underweight in a detailed manner. Let us 
take up obesity first. 

9.4 OBESITY 

Obesity is a condition resulting from accumulatioil of excess body fat. The fat 
deposition takes place because over a pcriod of time, people consume diets which 
provided much more energy than they were able to expend for their snetabolism, 
physical activity and growth. The prevaleilce of obesity in developing countries has 
increased. This is because communities have emerged froin a life style of subsistence 
towards a life style of affluence. In India, there has been an increased migration of 
the rural population to urban areas. This shift also has been a contributing factor to 
life style changes including significant reduction in physical activity leading to changes 
in weight. 

Let us look at the factors that contribute to obesity, 

9.4.1 Etiology 

What are the causes of obesity? However simple the question may sound, the answer 
to it is not all that simple. We cannot deny that excess weight results from positive 
energy balance or consistent consumption of excess calories than the body is able to 
expend. This means that obesity can be corrected by balancing the intake and output 
of calories consumed and expended. Thus, il is not an easy task to accomplisll because 
obesity is the net result of a complex interplay of genetic predisposition towards fat 
storage and a nimber of environmental factors that determine the weight status of an 
individual. 

We cannot change our heredity but we can, to a certain extent, exercise control over 
environmental factors by carrying out suitable modifications in our life style. Indians 
as an ethnic group are at a disadvantage. It is a fact that for a given degree of obesity 
or BMI, Indians have higher body 'fat percent and visceral fat (fat ardund internal 
organs) than other populations which increases the risk of chronic degenerative diseases 
in later life. Let's enumerate the various etiological factors for obesity. We will learn 
about each of them in detail also,, 

Genetic susceptibility 

Dietary habits 

e Physical activity 

Affluence and abundant availability of food 

e Psychological factors 

Hormonal imbalance 

Birth weight and childhood growth pattern 
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Genetic Susceptibility : Some people inherit a tendency to become fat. Earlier, it 
was thought that genetic inheritance ranged from 66% to 80% but now it is believed 
that our chances of inheriting our parent's BMI is about 33%. Obesity or thinness of 
an individual is inherited, basically from the biological mother. If our biological mother 
has been overweight as an adult, the likelihood of our being heavy is about 75%. 

A number of genes are implicated in pntj~ogenesis of obesity: The two genes which 
recently have received much attention are the oh gene and the P, - adrenoreceptor 
gene. The ob gene produces leptin (a hormone) which is nornlally secreted from fat 
cells. Mutations in the oh gene cause obesity. Treatment of obese mice with leptin 
has shown to reduce food intake and body fat. Some scientists are of the opinion that 
the ob gene may not have a major role to play in human obesity. 

The P, - adrenoreceptor gene is basically located in adipose tissue. It regulates 
Resting Metabolic Rate and oxidation of fat in human beings. A mutation in this gene 
may lead to weight gain. In some individuals, it may increase the body's ability to 
store fat when food is limited and cause an increased risk of obesity when plenty of 
food is avaiIable and energy expenditure is reduced. However, this does not mean 
that it is inevitable for a person to be obese because of genetic mutations. Expression 
of the genetic tendency may be controlled by appropriate life style n~odifications also. 

Dietary habits: You are aware that a positive energy balance is one of the major 
contributory factors for obesity. Some people are in the habit of eating too much food. 
They may also be ignorant about the caloric values of common foods like butter, 
cheese, jam or rich baked snacks and desserts, the extra helpings consumed rapidly 
increase the amount of calories ingested. Sometimes maintaining social relationships 
also contributes to intake of excess calories. As you advance in age, your metabolic 
rate slows down and you require less energy to carry out the same set of activities 
than that needed 20 years ago. On the same diet and eating habits you will definitely 
put on weight. It is believed that women are more likely to be obese in the age group 
40-60 years across all geographical regions. 

Besides the diet per se, there are certain eating habits which may lead people to 
obesity, e.g., those who eat food at a very fast rate tend to chew food less and land up 
eatingmore food. Similarly, nibbling between meals may contribute significanlly extra 
calories to the total intake than is normally realized. Also, those who tend to eat 
whenever food of their liking is available or those who just follow meal times even if 
they are not hungry tend to put on weight. Mothers generally eat leftovers of children 
because they want to avoid wastage of food, adding on more calories to their own 
calorie intake. 

PIzysical activity; Sedentary life style with lack of an exercise schedule tends to 
make one obese. As we approach middle age, our physical activity generally decreases 
without a corresponding decrease in food consumption leading to obesity. Activity 
may be decreased because of a debilitating illness like arthritis or cardiac disease. A 
change of occupation or simply because of the fact that period of quiet, rest and 
relaxation have increased, may lead to decreased activity. In addition, when we are 
more active, the body prefers to metabolize fat as an energy source leading to a 
decrease in the adipose tissue. 

Affuence and abzlndant availability of food: With increasing affluence, increase 
in purchasing power and abundailce of food, people tend to eat more. Intake is more 
when people are offered a variety of foods than when a single food is available. 
Eating out has become fashionable leading to an increased consuinption of junk food 
which is rich in calories and short on essential nutrients. The ready availability of and 
preference for high fat and/or fast foods also contributes to obesity. 

Psychological factors: Lonely, bored and depressed individuals may find solace in 
eating. When there is nothing else to do, eating provides diversion resulting in increased 
consumption of calories. 



Hormonal imbalrmce: Cei-tain diseases associated with secretion of hormones, e.g., 
hypothyroidism, hypogonadism and Cushing's syndrome exhibit obesity as one of the 
characteristic features. A large number of persons who are unsuccessful in reducing 
their weight tend to site hormonal imbalance as causative factor for their obesity but 
the fact is that only a very small percentage actually suffers from it. Diagnostic tests 
are available which help in finding out if a person is actually suffering from hormonal 
imbalance. 

Birth weight and childhood growth pattern: It has been shown that slow growth of 
the foetus in utero and during infancy is followed by accelerated weight gain in 
childhood. This combination of small size at birth and accelerated childl~ood weight 
gain has been found to be associated with exaggeration of adiposity, as well as, insulin 
resistance in later life. So can w6 say that small size at birth and accelerated childhood 
weight gain is a predictor of later obesity? Yes, we can. 

Having looked at the etiological factors, next let us understand the concept of energy 
balance. 

9.4.2 Energy Balance 
Obesity is a state of positive energy balance created by consumption of calories in 
amoulit excessive to the total energy expenditure (TEE) by the body. TEE comprises 
the following: 

a) Resting Energy Expenditure (REE) - 60-75% of TEE 

b) Thermic Energy of Food (TEF) - 10% of TEE 

c) Energy Expended on Physical Activity (EEPA) - 15-30% of TEE 

REE is the energy required to sustain ilornlal body lu~ictions like circulation, respiration, 
pumping of ions across membranes, synthesis of various compoullds, maintenance of 
body temperature etc. The extent of this expenditure depends upon body size and 
composition. 

TEF is the energy expended to digest, absorb and metabolize food incl~~ding synthesis 
and storage of various nutrients. 

* 

EEPAis the most variable component of tolal energy expenditure and includes energy 
expended in voluntary exercises like in walking, cycling, swimming etc. as also that 
expended involuntarily e.g., in shivering and fidgeting. The sum total of REE, TEF 
and EEPA gives us the value for total energy expenditure(TEE). 

Total Energy = Resting Energy + Thermic Energy + Energy Expended in 
Expenditure Expenditure of Food Physical Activity 

(TEE) = (REE) + (TEF) + (EEPA) - 
You are aware that the tolal energy derived from the food that we consume can be 
calculated from the energy provided by protein, fat and carbohydrates present in the 
food. Energy provided by lgram of protein = 4 Kcals, Igraln of fat = 9 Kcals and 
lgrams of carbohydrate = 4 Kcals. 

Weight status is maintained when the total energy derived from food intake equals 
the total energy expended by the body. We tend to lose weight when less energy is 

, derived from food than is expended. Let us see what happens when an individual is 
consuming daily, say, 100 Kcal over and above the amount he is able to expend. 

Extra calories ingestedlday = 100 Kcal 

Extra calories ingestedlmonth = 3000 Kcal 

Now lkg adipose tissue represents = 7700 Kcal (1 gm adipose tissue = 7.7 Kcal) 

Weight gainlmonth = 3000 + 7700 = 0.38 kg approximately 

Weight gainlyear = 4.56 kg 

Nutritional Care in 
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Clinical Therapentit: You will appreciate that if this continues for a period of, say, five years, theoretically, 
Nutrit ion even before the person realizes, he is transformed into a grossly obese individual. It is 

hard to believe that as little as one extra chapatti or two teaspoons of butter everyday 
will result in about 20 kg weight gain over a period of five years. Even though in 
effect, weight is not deposited in as direct proportion as this. Let us see why. With the 
increase in energy intake, energy output is affected in a number of ways. Firstly, as 
the quantity of food ingested is increased, thermogenic effect of food would also 
increase amounting to about 10% of the excess intake. Secondly, the energy stored 
would increase both the fat and the fat- free mass resulting in an increase in metabolic 
rate. This adaptation of metabolic rate which tends to oppose fluctuation in weight 
does not permit weight gain in direct proportion to increase in caloric intake. 

The thermodynamics of weight loss is a bit less complicated. As opposed to the great 
metabolic cost involved in storage of excess dietary calories as fat, protein or glycogen, 
hardly any metabolic cost is involved in mobilization of these stores. 

Plateau effect: You must have noticed that when people start following weight reducing 
diets, they lose weight rapidly in the beginning, then a little slowly and finally a plateau 
is reached when they no longer lose weight. Initially, glycogen stores (sugar stored in 
liver) are mobilized which is accon~panied by a corresponding loss of water. Then, as 
weight is lost, it results in loss of extra muscle which was developed to support the 
extra adipose tissue. Loss of lean body mass reduces the RMR rapidly so that on a 
given diet, the energy deficit is reduced and the rate of weight loss slows down. 
Weight loss stops at this point unless a change is made either in nutritional intake or 
physical activity. This fact has been hypothesized as "set-point theory". 

Weight cycling: There are a number of obese people who keep loosing and gaining 
weight a number of times in their lives. This is called the Yo-yo eflect. Every time 
they regain lost weight, it takes longer to lose the same amount of weight and also less 
time to regain it. This frequent losing and gaining of weight is associated with health 
risks related to normal functioning of the heart. Psychologically also repeated weight 
gain is quite demoralizing for the obese individual. Withstanding, any amount of 
intentional weight loss results in significant reduction in all cause, cardiovascular and 
cancer mortality. 

Adipose tissue: At this point, it will not be imelevant to consider how exactly does an 
increase in the fat depot take place. For understanding obesity better, it is important 
for you to know that fat is stored as triglyceride in fat depots made up o l  adipose 
tissue. A normal adult woman has about 20% to 25% of her body weight as fat while 
in men appropriate body fatness is 12% to 15% of body weight. When we put on 
weight, there is an increase in the adipose tissue. This may either be a result of 
hypertrophy or hyperplasia of adipocytes (fat cells) or a combination of the two 
processes. Hypertrophy means increase in the size of adipocytes already present in 
the body while an increase in their number is known as hyperplasia. As an adult we 
put on weight mostly by hypertrophy of fat cells although in some forms of obesity 
hyperplasia may also be there. Hyperplasia basically occurs during infancy and 
adolescence as a part of growth process. Fat cell size decreases when we lose weight 
for any reason but weight loss does not involve a decrease in the number of adipocytes, 

Brown fat and white adipose tissue (WAT): There are two kinds of adipose tissue. ,- 

Brown Fat is located around the shoulder blades and kidneys, constituting 1-296 of 
body weight. It is highly vascular which is the reason for its brown colour. It is capable 
of producing a large amount of heat for cold adaptation by burning of excess energy. 
1t is a site for conversion of thyroid hormone, thyroxin, to its biologically active form. . 
White adipose tissue acts as a cushion to protect abdo&inal organs and is the fat that - 
accumulates under the skin. Earlier, it was thought that Wm is passive and acts only 
as a fat storage depot. WN,  in fact, is a smart tissue and has a number of functions to 
perform. It has now been realized that WAT is an endocrine organ, which besides 
some other factors, secretes a hormone leptin. Leptin seems to have a role to play in 



reducing appetite or increasing satiety and also in regulation of the energy balance. A 
: deficiency of leptin, therefore, is conducive to obesity. Adipocytes in WAT also have 

a number of hormone receptors on their cell surfaces. That is why individuals with 
abdominal obesity are prone to developing insulin resistance which initially causes 
impaired glucose tolerance and ultimately may cause Diabetes mellitus. 

Let us learn about the metabolic aberrations and clinical manifestations of obesity 
next. 

9.43 Metabolic Aberrations and Clinical Manifestations 

The state of obesity brings about certain alterations in the normal body processes 
which are enumerated herewith and highlighted in Figure 9.1. 

Deranged lipid profile: Lipids, as you are already aware, are important dietary 
constituents that include fats, steroids, phospholipids and glycolipids. A number of 
vitamins and essential fatty acids are associated with them. In obese individuals, the 
lipid profile is usually deranged. The triglyceride values are generally high and HDL 
cholesterol is low. Both triglycerides and HDL cholesterol are synthesized from 
products of digestion of dietary fats. With weight reduction, both these levels come 
back to normal. 

Insulin resistance: Insulin resistance is a condition in which your body cells cannot 
utilize insulin efficiently although sufficient amounts are sec~eted by the pancreas. 
Obesity is a coiitributing factor towards insulin resistance. Because sufficient insulin 
is being produced but the body cells are not able to use it, the blood insulin levels 
become high (hyperinsulinaemia). This affects the utilization of glucose leading to 
high fasting blood sugar levels and abnormal glucose tolerance. In addition, levels of 
plasma glucagon (a hormone produced by pancreas having an effect opposite to that 
of insulin), free fatty acids and uric acid also are found to be elevated in obese 
individuals. All these altered biochemical parameters get back to normal as weight 
loss is affected. 

/A 
Abnormal Glucose Tolerance 

Hyperinsulinaemia 

OBESITY Increased Glucagon Level 
Hypertriglyceridaemia 

\\- Hypcrcholesterolaemia 

\\ Increased Free Fatty Acids 

' Hyperuricaemia 

Figure 9.1: Altered biochemical parameters in obesity 

The clinical manifestations are highlighted next. 

Clinical manifestations: You must have observed that your ovekeight friends and 
colleagues seem to have less energy which makes them an easy prey for fatigue. 
They are also less agile and more likely to fall because of imbalance, They have a 
tendency to have high blood pressure and dyspnoea (breathlessness on exertion). . 

Many of them may have increased susceptibility to developing skin disorders such as 
heat rash, intertrigo (superficial inflammation of two skin surfaces that are in contact . 
with each other such as between thighs), candidiasis (a fungal infection) and acanthosis 
nigricans (dark, warty growths in skin folds like groin, ampits and mouth). 

What are the consequences of obesity? Let us read and find out. 

9.4.4 Consequences 
Obesity has a number of adverse effects and is a risk factor for several problems as 
highlighted in Figure 9.2. It is a risk factor for all causes of mortality and morbidity . 

Nutritional Care in 
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e Cardiovascular 

e Diabetes Mellitus 

e Gall Bladder 

Figure 9.2: Consequences of obesity 

Let us know more about the consequences of obesity and deal with each aspect 
briefly. 

Gerzeml mortality and morbidity risk: Obesity increases the risk of morbidity and 
mortality. The ol~ese are more prone to developing morbidities or other chronic diseases 
like, cardiovascular disease including hypertension and dyslipidaemia, non-insulin 
dependent diabetes mellitus, gall bladder disease and gout. The risk of developing 
some non-fatal conditions Iike arthritis, back pain, infertility, sleep disorders and other 
respiratory conditions leads to increased morbidity among the obese. Let's discuss 
these conditions in slightly more detail. 

Cardiovascular disease and stroke: Obesity may be an independent risk factor lor 
coronary heart disease (CHD) with the degree of obesity being directly proportiolial 
to the rate of development of CHD as you would also learn later in Unit 11, Even 
moderate oveiweight has been shown to increase the risk of CHD. A reduction in 
weight leads to improvement in cardiovascular risk factors like hypertension and 
abnormal lipid levels. The blood pressure returns to normal and the lipid profile 
improves. 

When the blood vessels of the brain are diseased, they may rupture or there may be 
inadequate blood supply to brain resulting in a stroke. This may be due to hypertension 
or fatty deposits in blood vessels of the obese. 

Type 1 Diabetes: In people with normal weight, Type1 Diabetes is not a major cause 
of death but it is an important contributor to morbidity and mortality in obese people. 
It is associated with insulin resistance and hyperinsulinaemisl (increased level of 
circulating insulin in blood). Fortunately, reasonable control in blood sugar levels may 
be achieved by modification in the lifestyle. A balanced diet, physical activity and 
drugs can control blood sugars and an obese can lead a near normal life. 

Syrldronie X :  People with intra-abdominal obesity with high waist- to- hip ratio are 
more prone to develop the metabolic syndrome X. This is characterized by the 
collective presence of chronic disorders that include glucose intolerance, blsulin 
resistance, hyperlipidaemia and hypertension. The syndrome X is one of the major 
public health problems associated with obesity. 

Gall bladder disease: Obesity is one of the risk factors for formation of gallstones. 
. The supersaturatioll of bile with cholesterol in obese individuals makes them prone to 

having gallstones as you will learn later in Unit 15. The excess adipose tissue is also 
known lo contain a large amount of cholesterol. Weight loss does not reduce the risk 



of gallstone formation because the mobilization of adipose tissue may cause the bile 
to become even more saturated with cholesterol in obese people. 

Cancer: Risk of cancers of the colon, rectum and prostrate increases greatly in 
obese men while obese women are more likely to develop cancer of breast, ovary, 
endometrium and cervix. 

Backpain, arthritis and gout: Abdominal obesity increases the risk of back pain 
because of the extra load on the spinal column. This, in turn, reduces physical activity 
leading again to an increase in adiposity. 

Obesity is also associated with the development of osteoarthritis and gout. The extra 
stress on the weight bearing joints is a contributing factor. Obese are prone to developing 
hyperuricaemia (excess uric acid in blood) resulting in gout. We will learn more about 
this later in Unit 13. 

Infertility: Obese women are reported to suffer more from menstrual disorder, 
infertility and polycystic ovary syndrome all of which tend to irnprove on reduction of 
weight. 

Sleep disorder: One of the common proble~ns that obese males and females suffer 
from is sleep disorder, cominoilly known as sleep apnoea. Obesity causes narrowing 
of the upper airway when the person is in supine position. This can result in sudden 
death in severe cases. 

Psychologicalproblems: Obese people may be exposed to ridicule and discrimination 
in areas like employment, promotioils and social interactions. This may result in low 
self-esteem and depression leading to overeating for consolation. This aggravates the 
existing problem further. Although it is increasiilgly being understood that obesity is a 
complex interaction of metabolic, physiological, and genetic factors, obese people are 
still viewed as being weak-willed and self-indulgent. 

After a detailed study of various factors related to obesity, let us now move on to the 
management and prevention of this multidimensional public health problem. In the 
forthcoming section we shall discuss the strategies for achieving a negative energy 
balance, as well as, the steps that inust be considered for prevention of obesity. 
However, let us first make an effort to check our understandiiig on the issues 
discussed above. 

Check Your Progress Exercise 2 

1. State whether the following statements are true or false, Correct the false 
statements. 

a) When people are offered variety of foods, their intake is likely to be less 
than when a single food is available. 

I b) Hyperthyroidism and Gushing's Syndrome have obesity as one of their 
characteristic features. 

I c) One kilogram dietary fat represents 9000 Kcals. I 
d) Losing and gaining weight by the obese throughout life cycle is termed 

as the Yo-yo effect. I 
e) Obesity predisposes to hypoinsuli~lemia and decreased glucagon levels. I 
f) Energy expended in physical activity is 60-75% of total energy 

expenditure. 

g) The Resting Metabolic Rate is regulated by the obgene in human beings. 
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2. What is obesity? Enumerate the various etiological factors. 

......................................................................................................................... 

......................................................................................................................... 
.............................................................. ......... 

3. Give reasons for the following: 

a) An increase in weight gain is not directly proportional to an increase in 
calorie intake. 

.................................................................................................................. 

. ................................................................................................................. 

................................................................................................................. 
b) People lose weight rapidly in the beginning when they start following weight 

reducing diets. 

................................................................................................................. 
.................................................................................................................. 
.......................................................................................... 

c) A deficiency of leptin is conducive to obesity. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

4. Briefly discuss the nletabolic aberrations of obesity? 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 
5. List the fatal, as well as, non-fatal conditions for which obesity is ,a risk factor. 

......................................................................................................................... 
....................................................................................................i'................. 

......................................................................................................................... 

9.5 IMANAGEMENT OF OBESITY 

Management of obesity should be take11 up with a clear understanding of the harsh 
realities of the problem and its outcome. It may be a frustrating experience for the 
physician and the nutritionist because of the frequent failures encountered during the 
treatment. You have already read about multiple etiological factors causing the chronic 
condition, the cause of which is difficult to pin-point. This makes the treatment even 
more difficult. The lost weight is frequently regained by the obese which may be 
demoralizing for continuing ,the necessary changes in the diet and physical activity, 

Goals of treatment: As said in the beginning, the goal of treatment of obesity today I 1 
has shifted from mere 'weight loss' to 'weight management'. Each weight loss 

I 

programme has to have its separate set of goals keeping in view the overall health of I 



the i~idividual. A loss of as little as 5-1 0% of the original body weigllt by the obese 
results in  significant improvement of health and helps in reducing the severity of the 
con~orbidities or the risk factors associated with obesity. Studies have sllow~l that 
even with a 5-1 0% weiqht reduction, an obese has better glyce~nic control, and lowered 
blood pressure and serum cholesterol levels. Hence it may not be realistic for the 
obese to always have singular focus of coining down to the desirable weight. Obsession 
wit11 desirable weight inay actually be inappropriate in some cases under certain 
circun~stances. So let us see what is the best approach to manage obesity. 

9.5.1 Dietary and Lifestyle Modifications 

The management of obesity basically coillprises the following thee- pronged approach. 

a) Dietary modifications 

b) Physical activity 

c) Bellaviour and lifestyle modifications 

DIETARY 
MODIFICATIONS 

A 

> 

PHYSICAL BEHAVIOUR AND LIFE 
ACTIVITY STYLE MODIFICATIONS 

Figure 3.3: Management of obesity 

Some cases where obesity is accompanied by certain cornorbidities at higher BMI 
values, the use of drugs and/or surgery may need to be considered. Pharmacological 
and surgical interve~ltions are required in relatively few cases and sl~ould not be 
construed upon as substitute for necessary cl~a~lges in diet and physical activity. We 
shall deal with them i~ldividually a little while later in subsections 9.5.2 and 9.5.3 , 
respectively. Let us begin our study with dietary management. 

a) Dietary Modifications 

The dietary modificati&ns serve as a guide for the obese to make healthy food choices. 
The first step towards prescribing a diet for weight reduction is to take a careful 
dietary history of the obese person. You need to know the routine eating pattern, the 
diet he/she is accustomed to, availability of foods and the likes and dislikes. Determine 
the ideal weight from tlle height-weight tables given earlier in section 9.3. The daily 
diet plan should have an energy deficit of 500-1 000 Kcal in general. It is also important 
for us to know whether the person has tried to lose weight earlier too and what 
advice was give11 then and why was the outcome unsatisfactory. All this information 
can be gathered in a few minutes and this could form the basis of providing appropriate 
advice to the obese for losillg weight. Tlle following dietetic principles must be ' 

considered while planning diets for weigllt reduction. Of course, you will be 
learning nlore about this aspect in your practicals too. So let us learn about the dietary 
guidelines. 

Eller'gy: Energy or calorie intake is the key factor which will determine the outcome 
of dietary ~nanagement for ovenveigl~tlobese individuals, You will appreciate the fact 
that to effect any degree of weight loss, the energy has to be restricted to the level 
that enables nlobilization of fat stores for carrying out the daily activities ofthe body. 

Nutr i t iona l  Carc in  
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The energy requirements can be determined on the basis of ideal body weight. Three 
main categories, depending upon the individual's size and level of activities have been 
determined on the basis of ideal body weight and have been mentioned in Table 9.5. 

Table 9.5: Energy requirements based on activity levels for obese, normal 
and underweight subjects 

Note: * refers to t10% for small and large build. 

Using the values give11 in Table 9.5, we can compute the energy requirements for 
obese, normal and under weight adults for various levels of activity. Since the basal 
metabolic rate is affected by the type of build, it is imperative to increase or decrease 
the energy intake by 10% depending on the build (exomorphs and endomorphs, 
respectively). However as a thumb rule or in the absence of data on height, the following 
diets are often prescribed. 

1. Moderate Deficit Diet (For pre obese) : 1400 Kcalslday and above for males 

1200 Kcalslday for females is safe for 
use 

2. Law Calorie Diet (For obese): 800 to 1400 Kcalslday for males 

800 to 1200 Kcalslday for females use 
under medical supervision 

3. Very Low Calorie Diet (For very obese) : Less than 800 Kcalslday use under 
(VLCD) medical supervision 

Despite calorie restriction, all the above diets must be nutritionally adequate. In general, 
it is safe to use the moderate deficit diets providing 1200-1400 Kcals and low calorie 
diets that provide minimum of 1000 calorieslday. They can be planned to provide 
optimum nutrition and offer sustainable weight loss. The VLCDs providing 400-800 
Kcalsfday on the other hand promote rapid weight reduction but must be followed 
under close supervision of physician and dietician and that too, for a limited period of 
12 to 16 weeks to minimize the risk of body protein losses and cardiac problems. They 
may only be considered for the obese with a minimum BMI of 32. 

REMEMBER IT IS SAFE TO USE MODERATE DEFICIT DIETS 
PROVIDING 1200--1400 KCAIX/DAY. LOW CALORIE AND VERY LOW 
CALORIE DIETS MUST BE USED UNDER STRICT MEDICAL CARE 
FOR LIMITED PERIODS. 

Proteins: Adequate amount of proteins should be included in the diet to ensure I 
proper metabolism and prevent weakness which is usually experienced by patients 
after weight loss which is achieved by consuming an unbalanced diet. Protein rich 

I 
1 

foods provide a higher satiety as compared to those rich in carbohydrates (other than I 
non-starch polysaccharides). Proteins also have a high specific dynamic action which I , 
implies that their ingestion produces a greater increase in metabolism than ingestion of I 

1 

carbohydrates or fats - an important aspect when you are trying to lose weight. Include I 

I 
. I 



about I g  protein per kg body weight. Emphasis should be laid on the inclusion of 
protein rich foods from plant origin rather than from animal sources as the former are 
low in fat but high in dietary fibre. 

Fats: Fats, being a concentrated source of energy need lo be restricted. Excess 
dietary fat promotes much more weight gain than carbohydrate or protein of the 
same amount. Further, the gain in weight due to excess intake of fat is in the form of 
adipose tissues which is not conducive to good health. Include fat in the form of 
vegetable oils (rich in MUFA's and PUFA's) so that sufficient essential fatty acids 
are supplied in the diet and at the same time the risk of developing coronary artery 
disease can be minimized. Not more than 20% of the total energy should come from 
fat. Foods rich in saturated fatty acids such as red meats, whole milktits products 
should be strictly avoided. 

Carbohydrates: Carbohydrates in the form of non-starch poly-saccharides provide 
bulk and satiety value to the reducing diet. They are also importallt for regular bowel 
movements; constipation being a common problem among obesc. About 50-55% of 
total calories may be froin complex carbohydrates and 10% from simple carbohydrates. 
Include liberal amounts of fresh high fibre vegetables and fruits preferably raw and 
with their edible peels in the diet. 

Vitarnitzs: If adequate amouilt of fresh fruits and vegetables are included in the diet, 
the body stores of water soluble vitamins are usually not depleted. However when 
we restrict fats for prolonged periods, the diet may be deficient in fat-soluble vitamins 
A and D. Tliey may necd to be supplemented for the chronic cases. 

Minerals: Adiet high in sodium may promote retention of fluid i n  the body. Moderate 
restriction in the use of comrnon/table salt may be helpful in a weight reducing diet, 
particularly if the patient is also hypertensive. 

Fluids: Liberal amounts of water and zero/low calorie fluids may be included in the 
diet. It may be helpful to have a glass of water before meal to reduce food intake. 
Some patients benefit by taking a spoon of guar-gum/pectin/xanthum gum or finely 
ground huskbran of cereals and pulses in glass of water before meals as it gives a 
feeling of satiety. 

Mentioned below is an example of a weight reduction diet (1200 Kcal) along with a 
sample menu to give you an idea regarding the appliecl aspects of the parameters 
discussed so far. 

1200 KCAL DIET 

Nutritional Care in 
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This is 'just an idea given to you about a 1200 Kcal diet. You will learn more about 
food exchanges and planning of meals in the practical Manual (MFNL-005). 

Below a sample menu for a day is given. 
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Early Morning : Tealcoffee, Plain 

Breakfast : I slice cracked wheat bread 
2 slices tomato 

1 egg white (boiled) 

1 tsp. green chutney 

2 tbsp. cornflakes 

1 glass double toned milk 

OR 

1 spinach missi roti 

1 medium bowl of curd 

1 guava 

Mid-morning : 1 orange 

Lunch : 2 chapatties 

1 bowl moong whole pulse 

lbowl cabbage vegetable 

lplate carrot and tomato 

salad with lemon dressing 

1 bowl curd 

Evening : Tealcoffee plain 

Dinner : 1 cup clear vegetable soup 

2 chapatties (wheat flour + soya flour) 

1 bowl nutrinugget and pea vegetable 

1 cucumber 

1 bowl curd 

It will occur to you that the menu is simple home-made food which has less fat, salt 
etc. but it is nutritious and filling. We know in a global scenario, a variety of foods are 
available - Italian, Continental, Chinese, Thai and what not. Eating out is a fashion 
and how we love it but you can imagine the calories that we add with yummy food. 
Eating out is all right if done occasionally but missing the home food daily is not 
advisable. Just see what it does to on individual slowly, gradually but surely - an early 
affliction of degenerative diseases! 

SIMPLE TASTY HOME MADE FOODS PROVIDE LESS CALORIES. 
KNOWING THE CALORIES IN THE FOOD HELPS TO MAINTAIN 
WE1 GI-IT. 

You may or would experience several times that ovenveight/obese patients attain 
their lost body weight again and again particularly after leaving a weight reduction 
programme. This generally happens due to inadequate counseling of the patient 
regarding appropriate dietary habits. Proper dietary counseling gives the patient a 
clearer understanding regarding the association of food with weight gain/loss. Behaviour 
modification can result only through repeated counseling sessions and has therefore 
been identified as a long-term approach for management of the achieved weight loss. 
We shall now discuss some important aspects of diet counseling. 

Diet Counseling 

As discussed above diet counseling is a very important aspect of a successful &eight 
reductioll programme. The person who attempts weight loss should be suitably motivated 



and should be armed with facts related to the whole exercise. Counseling can be 
given in person or to a group as you would recall studying in Unit 1. Individual counseling 
is of prime importance because that is required to establish realistic goals for the 
treatment so that you can relate to the diet and comply with the same. It is also 
important to take the dietary history of the patient and to know about his food habits 
and pattern of living for prescribing the diet schedule. 

Group sessions have an importance of their own in the sense that they provide a 
platform to people having similar problems to share Lheir experiences and exchange 
ways and means to bring about changes in their diets. The individuals are also likely 
to be motivated better when they compare their progress with others in the group. 

Both individual and group counseling are associated with motivation and psychological 
support. There is no point in handing over a diet schedule to the patient unless he has 
some motivation for losing weight. To bring about a change in dietary habits is not 
easy because their fouildation is laid in early infancy and childhood. You are not likely 
to change unless you are slrongly motivated to do so. Improvemeilt or maintenance 
of health is a very strong factor which the physician or dietician can use for motivating 
the patient to bring about the necessary changes. With their guidance at initial and 
follow up visits, this motivatioil can come from within the individual himself which will 
see himher through the programme successfully. 

The patient should be very clear about the fact that excess calorie intake has to be 
brought down to effect weight reduction. He/she also needs to understand the reasons 
of overeating and how to control the factors leading to the same. 

The counseling sessions help in increasing knowledge regarding food facts. The obese 
may feel disheartened after a few weeks when they realize that the rate of weight 
loss has decreased. The individual must uilderstand that there is a reduction in 
metabolic rate after some weight is lost. Despite careful adherence to the prescribed 
schedule, the rate of weight loss will decrease. For weight loss to progress further 
calorie restriction or increase in activity will be required, the latter is a better alternative. 

Knowledge about calorie values of foods is another area which requires emphasis. 
Food exchange lists which group different food items having approximately the same 
calorie values are helpful in this regard. The individuals should know about portion 
control to enable them to stick to the prescribed diet. Many foods have low calories 
but when eaten i11 large portions contribute substantial calories in the diet. So how 
much should the patient eat is also in~portant.You will learn more about food exchanges 
in the practical (MFNL-005). 

Instructions about eating oul are important. An obese must select judiciously from 
options available. For example any recipe that says cream of, creamy, buttered or 
fried is bound to be high in calories. A clear soup, broiled or roasted non-vegetarian 
dish or vegetables without sauces or thick gravies, salads without oily dressii~gs and 
h i t  instead of a rich dessert are better options for them. Excess socialization hinders 
the weight reduction programme. Eating light meals at home may be a good idea so 
that the obese could minimize on extra calories. 

b) Physical Activity 

Nutritional Care in 
Weight Management 

You are already aware that exercise plays an important role in initiating and sustaining 
weight loss along with dietary and lifestyle modifications. Exercise promotes a sense 
of well being and increases bone density, as well as, cardiovascular strength. It helps 
in increasing the lean body mass in proportion to fat. Exercise burns glycogen stores 
paving the way fbr fat to be used as fuel. 

What is the effect of physical activity on health? d 

The Surgeon General's report (1996) summarizes the effects of physical activity on 
health as follows. 
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Overall Mortulity : Higher levels of regular activity are associated with lower mortality 
rates among adults and even moderate activity on a regular basis results in lower 
mortality rates than those who are least active. The risk of several degenerative diseases 
is also reduced, as highlighted in Figure 9.4. 

Dependent 
Diabetes 

Figure 9.4: Effect of physical activity on henltll 

How much physical aclivity is enough? 

Although it is difficult to prescribe the optimum amount of physical activity, it is impox-tan1 
to note that any exercise programme has to be consistent for affecting some degree 
of weight loss. It is recommended that 30 minutes or more of moderate intensity 
physical activity, even if accumulated in intermittent short spells al least five days a 
week (preferably everyday) should form a daily routine of all adults. A single 30 
minute stretch may have the first 5 minutes for warming up, 20 minutes of moderate 
intensity exercise and 5 minutes of cooling down to prevent muscle injury. In any 
exercise programme, intensity sl~ould be increased only gradually with professional 
advice, especially for those who are above40 years of age or have any llealth problems. 
In general, it helps to take stairs instead of lift, to take the glass of water yourself 
instead of asking somebody, walking to short distances instead of taking the car and in 
general being a little more active than before. 

The exercise selected by an individual should be pleasant, enjoyable, affordable and 
easy to do. Practically speaking, the benefits of exercise besides its role in weight 
management can be summed up as follows. 

Exercise 7 
* Reduces blood pressure 
* Helps lessen angina pains 
* Decreases body fats 
* Increases HDL cholesterol 
* Makes the heart stronger and more efficient 
* Help in increasing bone density 
* Reduces risk of cancers 

" Increases longevity 
* Offsets the immunity slump that accompanies aging 

DAILY 30 MINUTES OR MORE OF MODERATE EXERCISE IS BEST 
FOR MAINTAINING IDEAL WEIGHT, HEALTHY FEELING, 
LONGEVITY AND GOOD IMMUNITY. 
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Beliaviour and life style ~nodifications are an integral part of the weight reduction 
plan. Tliey are based on analysis of beliaviour associated with appropriate, as well as, 
inappropriate tlli~lking and eating habits. The obese tend to overeat in certain situations 
which if controlled may help towards keeping the weight in check. Keeping a food 
diary, the act itself is associated with weight loss. This means that if an i~ldividual 
pays attention to when and what helshe eats, they tend to eat less. It should not be 
inferred from here that behaviour therapy avoids the need for restricting energy intake. 
That still remains the mainstay of the treatment. The inclividual must learn to correct 
tlie negative thoughts that acconipaliy a dietary lapse, e.g., instead of tlii~ilcing that '1 
have wasted all n ~ y  efforts, I ate a piece of cake today', they should think 'One slice 
of  cake is not going to increase my weight'. This shift of tl~ougbt process helps 
tremendously in continuing the effort to lose weight. Tlle following strategies related 
to lifestyle ~nodifications are helpful. You may advocate these to  obese individuals. 

Remember: 

e Have regular 111ealtimes. 11.regular eating habits put a lot of  strain on the body. 

e Do not read or watch televisio~l while eating, you will land up eating Inore 
than you do otherwise. 

4 Try to keep healthy snacks at home like fiuits, vegetables and sprouts instead 
of biscuits, cakes, fried snacks and other fast hods .  

4 Do not keep nibbling between meals. You will benefit by planning three inail1 
nleals with one mid-morning and an evening snack. 

I e Eat slowly, chewing the food properly. I 
o Serve slnaller porlions so that another helping call be taken. 

e Avoid drinking of  alcollol and smoking. 

I 0 Incorporate some amount of exercise in your daily mutinc. I 
I e Handle stress in a positive manner through exercise, yoga and meditation. I 
Having looked at the dietary management, physical activity and lifestyle modification 
next, let us briefly review the pl~armaceutical and surgical management of  obesity. 

9.5.2 Pharmaceutical Management 
A person with BMI30 and above may require pharmaceutical management in addition 
to dietary and lifestyle modifications. Jt lnay also need to be considered when tile 
obese person llas associated problems s~ lch  as impaired glucose tolerance, 
dyslipidaelnia and Ilypel-tension. C o ~ i ~ p l  ications like severe osteoarthritis, obstructive 
sleep dyspnoea etc. may also necessitate use of drugs. Let us get to know about 
these drug. 

Anti-obesity Drugs: Tlie anti-obesity drugs can be classified into two broad groups 
as indicated in the Figure 9.5. 

I I 

APPETITE 1NTESTINAL ABSO WTlON 

(Promote Satiety and reduce appetite) (Decrease intesti~~al absorption) 

1 
1 . Flioxitena 

1 
1. ~etfArrnin 

2. Ephedrine and Caffeine 2. Orlistat 
3 .  Serotoninergic and nor-adrenenergic drugs 

Figure 9.5: Anti-obesity drugs 
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Drugs must be taken only under Doctor's advice as some can lead to side effects 
such as cardiac and liver problems. Herbal preparations must not be used as they lack 
clillical evidence. Laxatives and diuretics are ineffective and liberal use of these can 
affect the water and electrolyte balance of the patients body. 

Caution should be practised in giving antiobesity drugs to patients undergoing psychiatric 
treatment or those having any drug allergy. Their use is contraindicated for cllildren 
and pregnant and lactating women. 

9.5.3 Surgical Management 
Surgical procedures are generally restricted for the morbidly obese persons. If an 
individual has a BMI of 40 or higher, or a BMI of 35 or higher with associated 
co~norbidities helshe may benefit by one of the surgical procedures. This specialized 
area is known as Bariatric Surgery and i~)cludes the following procedures : 

a) Gastric restrictive surgery 

b) Jejunoileal Bypass 

c) Jaw Wiring 

d) Liposuction 

Post-operative evaluation by the teal11 of surgeons, dietician and psychologist at regular 
intervals throughout life is of prime importance. Let us review the procedures. 

e Gastric Bypass Surgery is the current 'gold standard' for bariatric surgical 
procedures. It involves use ofa stapling device to create a tiny stomach 'pouch' 
by partitioning the stomach near its upper end to reduce the capacity of the 
stomach. On an average, the patient loses 30-40% of weight by this procedure. 

The stomach size can also be reduced by using stainless steel staples across the 
upper portion of the stomach. Only about 1 cm opening is left into the distal 
stomach. This method is hiown as gastroplasty. This is found to be quitesuccessful. 

e Jejuno-ileal Bypass: Absorptive surface of the small intestines can also be 
reduced througll surgery called the jejuno-ileal by pass. Some complications may 
arise by this method. 

Jaw Wiring: Wiring the jaws closed has been effective in reducing weight because 
wiring permits the intake ofonly liquid that can be taken through a straw. Liquids 
and supplements that will provide adequate nutrition are given. 

e Liposuction: Liposuction is a cosmetic surgical procedure different from bariatric 
surgery. It involves aspiration of subcutaneous fat using thin cannulas inserted 
througtl very snlall incisions. The cannulas are attached to a high vacuum source 
and fat is aspirated with a collection device. Contour is di~ninislled as the 
overlying skin sllri~lks to the reduced fat volume. Only 5 Ib. of fat can be removed 
at a time. 

You have learnt how surgical methods are used in case of morbid obesity. Once the 
treatment is done inaintenance of appropriate weight is of prime importance. Let us 
see how this can be done. The preventive aspects are discussed next. 

9.5.4 Preventive Aspects 

Maintenance of Weight Loss: Once an individual has managed to lose weight to a 
desirable level, it must not be assumed that the weight loss will be maintained 
automatically. The person will have to make a conscie~~tious effort to prevent gain in 
weight. You will recall that energy requirements are reduced after weight is lost. 
After the intense dietary effort is over and the person reverts to the so called pre- 
dieting eating pattern, he/she is likely to put all the weight back before equilibrium is 
re-established. 



To avoid this weight cycling, one must add extra food items to the diet only gradually 
and with extreme caution. The person still needs to avoid high calorie recipes. He/she 
must keep a record of weight every week. Any extra weight gained during this period, 
however small, must be lost immediately either by reducing food illtake or increasing 
energy expenditure the following week. The person must not reduce the physical 
activity once helshe attains the goal. 

You must remember that there is a reduction in metabolic rate after weight loss which 
is also conducive to subsequent weight gain on the same energy diet. To remain at the 
target weight the person will need to, in fact, reduce energy intake by 10-15% which 
is the maintenance energy cost of the weight lost. 

Prevention itz the prevalence o j  overweightlobesiry: It is believed that the increase 
in prevalence of obesity worldwide is more due to the environment that has become 
conducive to weight gain rather than genetic mutations within individuals. As pointed 
out earlier, Asian population is more susceptible to developing co-morbidities even at 
quite modest weight gains. You must have fully understood by now that obesity is a 
major risk factor for several chronic degenerative diseases. That is why it is all the 
more important to employ strategies that aim at creating environments facilitating 
behavioural changes in general populations regarding diet and physical activity to 
prevent this enormous public health problem. 

The first and most important step for the rapidly progressing developi~ig countries like 
India is to collect and organize data from various regions about the prevalence of 
obesity. Once the true prevalence is known, the goals or targets to reduce the same 
can be set. Let us consider towards whom the prevalence strategies need to be targeted. 

The prevention strategies need to be targeted basically at two sub-groups in the 
population. 

i) Those who are already obese and need advice regarding reducing weight and 
maintaining it. These persons, if not careful about'their diet are liable to gain 
weight. They need to be guided appropriately regarding a maintenance diet 
because after a period of controlled eating, they tend to go back to their original 
diet or favourite foods which may be high in energy and short on important 
nutrients. All weight reducing clinics/community slimming centers must aIfer 
appropriate guidance and support to people who have achieved weight loss 
successfully to prevent regain in weight. 

ii) Those who are at increased risk of becoming obese and require help to avoid 
putting on weight. This is the major population group towards which public health 
measures need to be targetted. It is believed that fitness at the age of 13  years is 
quite a strong predictor of adult fitness. Children between the age of 7 and 12 
years of age, therefore, may be a very important group that falls into this category. 

In addition, it is important to develop strategies to prevent the population in general 
from becoming obese. The major approaches of any public health strategy to reduce 
obesity shall be firstly, to reduce calorie intake from fat and secondly, to increase the 
level of physical activity. 

How to reduce calorie intake from fat? 

Efforts should be made to inciease the ~lutrition knowledge of' the general public 
through mass media. 

m The foods withlower fat content should be made easily available and popularized. 

0 People should be motivated to make healthier food choices, especially when 
, eating out. 

0 Sincere efforts should be made by health professionals/systems to promote dietary 
changes. 

Nutritional Care in 
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How to incl.ease the levels of physical activity? 

The benefits of physical fitness should be spread among the public through mass 
media. 

e Physical activity should be encouraged in educational and other institutions. 

o Opportunities for physical activity should be provided at work places and industry. 

Public facilities for physical activity and exercise should be increased. 

Nutioizal Approach -An Example 

A number of countries have adopted a national approach to deal with the prevention 
of obesity and other non-communicable diseases. At a symposium on 'Obesity' at the 
M Asian Congress of Nutrition, in 2003, Mabel Deurenberg-Yap of National University 
of Sillgapore discussed the health promotion strategies to reduce obesity in her small 
and highly urbanized country, Singapore. Singapore had initiated National Healthy 
Lifestyle Programmes and School Health Promotion Programmes twenty years ago 
to promote healthy eating and active life styles with a view to reduce the risk factors 
associated with lifestyle related non-communicable diseases. Strong governmental 
support, as well as, consistent effort by the organizers has resulted in reducing obesity 
rates today, particularly among children. Adults have also been highly motivated to 
engage in physical activity. The government has developed a number of parks and 
swimming pools at short distances near residential areas to facilitate participation in 
aerobic exercises and games. Schools besides classroom teaching have special emphasis 
on sports and outdoor exercises. 

Evaluation of these programmes to reduce obesity is regularly being carried out in 
order that they may be improved upon and may become more effective. Special 
emphasis is also given to health promotion research and evaluation. The country has 
been successful in setting an example which other nations must try to emulate. 

Check Your Progress Exercise 3 

1. How can one. manage obesity? Briefly discuss the dietary guidelines for an 
obese individual. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 
2. Discuss the role of individual counseling in a weight reduction programme. 

...................................................................................................................... 

...................................................................................................................... 
3. . Enumerate the benefits of exercise/physicaI activity on CVD. 

...................................................................................................................... 

...................................................................................................................... 

4. What are the two broad categories of antiobesity drugs? For whom arc these 
contraindicated? 

...................................................................................................................... 

...................................................................................................................... 

Now that we are well versed with obesity and its medical nutrition therapy, we move 
on to the other weight management issue. ; 

i 



Just as overweight is the result of a positive energy balance irrespective of the etiology, 
undeiweight results when the energy balance is negative. Failure to coilsurne sufficient 
calories to meet the energy requirement of the body for whatever reasons is responsible 
for not maintaining optimum weight. You have learnt that too much deviation on either 
side from the appropriate body weight increases the risk of health problems. You may 
also recall reading earlier about the prevalence and classification of underweight in 
section 9.2 of this unit while we were discussing the prevalence of weight imbalance. 
In addition, it is relevant to note that as per the report of WI-I0 (19981, an estimated 50 
million adult women are classified as being severely underweight in developing countries. 
It also states that the consequences of poor health in childhood and adolescence including 
malnutrition, become apparent in adulthood, particularly during the childbearing years. 

At the IX Asian Congress of Nutrition (2003), Z.A. Bhutta, Pakistan reported that 
adult women who suffer from malnutrition had a much higher risk of giving birth to 
low birth weight (LBW) infants. LBW infants are at a higher risk of mortality. Those 
who survive are poorly breastfed and weaned, resulting' in stunted, malnourished 
children. Additionally, LBW females developed into malnourished mothers who in 
turn gave birth to LBW infants. He stressed that this cycle could only be broken by 
opti~nizing nutrition throughout the life cycle. So then the adverse consequences of 
underweight are obvious.But, what is the cause for this conditioi~? Let us read the 
next section and find out. 

9.6.1 Etiology 
There are a number of factors causing underweight. These are: 

Poor selection of food 

e Physical activity 

e Mother's health status 

e Pathological condition 

e Genetic predisposition 

Let us learn a little about each of these factors. 

Poor Selectiorz of Food: Poor selection of food along with irregular eating habits 
may be responsible for insuflicient food intake and hence calorie intake. It nlay 
be  due to ignorance or a lack of purchasing power of the family. 

e Physical Activity and Psychological Factor: Individuals who are tense, nervous 
and extremely active and who do not rest sufficiently tend to expend more energy 
than what they are able to eat. This can cause undernutrition. 

e Mother's Health Slatus; Poor nutritional status of the girl child coupled with 
under nutrition during pregnancy results in LBW infant being born. These children 
born are at a disadvantage right from infancy and may fail to reach optimum 
weight in adulthood. 

e Pathologic Corzditions: Illness can affect weight status in a i~urnber of ways. 
For example, fevers and infections, increase the demand for energy, which if not 
met because of poor appetite, lead to loss of weight. Food intake may be severely 
limited by nausea, vomiting or diarrhoea in gastrointestinal disturbances. Metabolic 
rate may be greatly increased in hyperthyroidism resulting in underweight. Drug 
therapy may also alter taste or reduce appetite, leading to weight loss. 

Genetic Predisposition: As explained in section 9.2 of this unit, the weight of 
an individual is inherited basically from his biological mother. In the event of 
the biological mother being thin, there is 75% likelihood of the individual being 
thin also. 

1 1 '  
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Clinical Therapeutic Next, let us review the metabolic aberrations and clinical manifestations linked with 
Nutrition underweight. 

9.6.2 Metabolic Aberrations and Clinical Manifestations 
Metabolic Aberrations: When energy intake falls below the minimal requirements, 
the body responds with an orderly physiologic adaptation involving the hormones of 
energy metabolism. This causes mobilization of free fatty acids from adipose tissues 
and of amino acids from muscle to provide energy. Protein synthesis is cut down 
because proteins are burnt up for providing energy to the body. The metabolic rate of 
the body is reduced and lean body inass and adipose tissue contract resulting in 
weight loss. 

Undernutrition is generally accompanied by protein deficiency in the body. Fortunately, 
the condition is reversible with proper nutritional support. 

Char~ges irz Body Tissue Compartme~zts: The severity of nutritional deprivation 
determines the extei~t of changes in the body tissue compartments. The first casualties 
in moderate undernutrition are mainly the visceral proteins and muscle cell mass without 
any change in body fat. In severe undernutrition, losses of both muscle cell mass and 
body fat occur to a significant degree. Anthropometric measures and laboratory 
determination of protein status can predict the extent of changes in the body tissue 
compartments. 

A number of micronutrient deficiencies may occur. in individuals who are underweight 
because of the less quantity of food ingested. A starving patient has inelastic skin, 
slow pulse, low blood pressure, marked emaciation and progressive loss of weight. 

Clinical Manifestations: Underweight may predispose to fatigue, lethargy and 
breathlessness. Iron-deficiency anaemia is usually seen because the diet is bound to 
be deficient in iron at a low intake of food. The accompanying protein deficiency, if 
severe, may manifest itself in the form of oedema. Underweight individuals are likely 
to suffer repeatedly from infection because of low immunity. Hip fracture is often 
preceded by weight loss. Metabolic aberrations occur during starvation and tliese 
may cause bradycardia (slow pulse), hypotension (low blood pressure), constipation, 
dry skin and hair, abnormalities of nervous system, depression and ultimately death. 

So what can we done to prevent these manifestations. The dietary management is 
highlighted next. 

9.6.3 Dietary Management 
We just read about the etiological factors lhat may lead to undernutritioi~ and 
weight loss. Whatever may be the cause, all underweight individuals are usually in a 
negative energy balance and have depleted reserves of most nutrients. The diet 
prescribed for effecting weight gain should be high in calories, proteins, fat and 
carbohydrates. Since the capacity of the intestines to digest and absorb food is 
considerably reduced with undernutrition, the addition of foods above the usual intake 
has to be slow and gradual. We shall now discuss some of the salient features of a 
weight gain diet for individuals not suflering from any form of chronic disease that 
requires I-estrictions in the nutrient intake. So, let us start with the calorie int'ake which 
is most significant to weight gain. 

Erlergy: The total calorie intake should be 500 to 1000 Kcal in excess of the daily 
needs in order to result a gain in weight by half to one kilogram in a week. Thus, if you 
need 2000 Kcal for your normal activity, you require 2500-3000 Kcal per day for 
weight gain. We can also compute the energy requirements on the basis of ideal 
body weight (as discussed in subsection 9.5.1 of this unit). The patient may be given 
30-35 Kcal per Kg ideal body weight per day. The calories should be increased 
gradually over a period of one or two weeks to avoid digestive disturbances. 



Proteins: Proteins are required for tissue building, as well as, to take care of the daily Nutritional Care in 
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wear and tear. Under weight individuals generally have depleted lean body mass and 
poor reserves of amino acids/blood proteins. Thus, the patient may benefit by 
consuming around 1.2 g per kg body weight of proteins per day. A combination of 
both animal and plant protei* should be incorporated but emphasis should be laid on 
the inclusion of easy to digest forms of protein such as half boiled egg, steamed1 
boiled/sauteed flesh food etc. 

Fats: We know that fats are concentrated source of energy ( lg  = 9 Kcals). Fats are 
capable of increasing the energy value of the diet without adding much bulk to it. Add. 
extra fat gradually, a sudden increase in fatty foods like butter, cream and oil may 
produce diarrhoea. About 30% of calories should come from unsaturated sources of 
fat. 

Carbohydrates: Liberal amounts of easy to digest carbohydrates should be included 
in the diet. The intake of dietary fibre should be minimized so as to prepare meals 
which are nutrient dense and have a small volume. Include more of high calorie 
vegetable like potatoes, colocasia and yam instead of raddish, cucumber, leafy 
vegetables which are low in the carbohydrate content. All cereals provide high calories 
at low cost and should provide about 55-65% of total kilocalories. 

Vitamins and Minerals: If the diet provides good amounts of fresh fruits and 
vegetables, vitamin or mineral supplements are usually not required. However, if the 
patient indicates clinical signs of a severe nutritional deficiency, it may be imperative 
to use supplements or employ other essential medical measures. 

Fluids: Take fluids only after a meal instead of with or before meals so that food 
intake is not reduced. High calorie nourishing beverages such as milk shakes, cgg nog 
should be preferred over low nutrient beverages such as cold-drinks, barley water, 
plain soda etc. 

Planning the Daily Diet 

- As mentioned above you need to add calories gradually to the diet. A practical way 
of doing so is to take the present intake of the patient and to improve upon it both 
qualitatively and quantitatively day by day till you reach thc prescribed level. Try to 
add foods from most of the food groups. You can add 500 Kcal to the diet by including 
any of the following combinations 

Whole milk : lglass j ! /  1 
Boiled egg : one 

Bread : one slice 
$11 b 

Banana : one 

OR 

Chapatties : 2 

Dal : 1 bowl (30 g raw) 

Cottage cheese : 40g 

Sapota : One 

Fried Rice : 1 bowl(30 graw) 

Curd(who1e milk) : 1 bowl (100 g) 

Ice cream with fruits : 1 cup 

The patient should be advised to take small, frequent, easy to digest meals. As the 
person improves in weight without having any gastrointestinal problems, he/she could 
take calorie-rich foods. You will learn how to select high calorie foods and plan diets 215 

- - - - -  . ,> ( I 



Clinical Therapeutic for ambulatory and hospitalized patients to promote weight gaill in the Practical Manual 
Nutrition (MFNL-005). 

SELECT CALORIE-RICH FOODS. INCREASE THE SERVINGS OF 
FOODS GRADUALLY. EAT FREQUENTLY. ENJOY THE FOODS YOU 
LIKE IN A HAPPY ENVIRONMENT. 

The subject of weight managenlent is vast and has unending diverse applications in 
the managelnent of individuals with/without an underlying disease condition. We end 
our discussion here within the parameters of this unit but strongly recommend additional 
reading to clear your views on various food fads and misbeliefs. Let us now attempt 
the questions mentioned in check your progress exercise 4 to recapitulate the contents 
of this section. 

Check Your Progress Exercise 4 

1. Fill in the blanks: 

............................. a) A BMI value of less than denotes underweight. 

b) Protein deficiency is ............................. when proper nutritional support 
is provided to underweight individuals. 

...................... ............. c )  A starving patient has .......p ulsc and blood 
pressure. 

..................... d) Malnutrition in adult women can be a risk factor for birth of 
infants. 

........................... e) lgram fat provides ICcal of energy. 

2. List three pathological conditions that may contribute to underweight. 

......................................................................................................................... 

......................................................................................................................... 

......................................................................................................................... 
3. How can you add 500 Kcslls lo the diet of an underweight individual? Give one 

example. 

........................................................................................................................ 

......................................................................................................................... 

.......................................................................... .............................................. 

9.7 LET US SUM UP 

It inust have been an interesting unit to read because we all are interested in maintainiug 
an ideal body weight and also because this topic 1 1 s  a wide applied aspect. For this 
reason; we have also designed a partical (Manual-005) for you to learn the use/planning 
of diet(s) based upon maintenance of an optimum body weight espeialy with respect 
to various diseases. 

In this unit we learnt about weight imbalance and the difference between different 
grades of undcr/excess body weight. The metabolic and clinicaI manifeslalions of 
both under and overweight were also discussed (impaired glucose tolerance, 
hyperinsulinemia, insulin resistance, hyper-lipidemia etc.). In the section 8.5 you musi 
have learnt about the dietary and life-style management for over weight/undenveight 
individuals. Read this carefully as the fundamentals of these are utilized for effective 
and accurate planning of diet(s) for such individuals with or without a disease (diabetes, 
coronary artery disease(s), cancer; gout; Fever etc.). The physiological effects of 
increased physical activity were also briefed in this unit. Nutrition supports and non- 



dietary (surgical, pharmaceutical), measures with respect to weight management are 
gaining in roads for the treatment of secure obesity and a dieti~ian'~ help is often 
required for ensuring optimum nutritional care of the patient. Reading this unit must 
have helped you in gaining an insightbetter understanding on the vario~~s aspects of 
weight management. 

9.8 GLOSS 

Arthritis 

Bariatric Surgery 

Baria trics 

Binge eating 

Borborygmi 

Brown Fat 

Carotenemia 

Comorbidity 

Cushing's syndrome 

: a disease that involves an inflammation of a joint or 
joints. 

: surgical procedures for treatment of obesity. 

: a scientific study of obesity and its related disorders. 

: an episode of excessive eating accompanied by a sense 
of loss of control over the eating process. 

: abdominal gurgles due to movement of excessive fluid 
and gas in the intestines. 

: a dark-coloured, mitochondrion-rich adipose tissue in 
many mammals that generates heat to regulate body 
temperature. 

: presence in the blood of yellow pigment carotene from 
excessive intake of carotene rich vegetables and fruits. 

: any condition that worsens as the degree of obesity 
increases and iinproves as obesity is successf~~lly 
treated. 

: a glandular disorder caused by excessive steroid 
hormone resulting in greater than normal functioning 
of adrenal gland; characterized by obesity. 

: an excessive growth of coarse hair particularly in 
women. 

Nypercholesterolaemia : elevated blood cholesterol levels. 

Hy perplasia : an increase in tissue size by an increase in number of 
cells. 

Hypertriglyceridaemia : elevated level of serum triglycerides. 

Hypertrophy : an increase in tissue size by an increase in cell size. 

Hyperuricaemia : elevated serum uric acid levels. 

Life expectancy : a statistical measure of the average of the remaining 
life time of an individual in the given group. 

Lipogenesis : fat formation. 

Liposuction : the removal of excess body fat by suction with 
specialized surgical equipment. 

Morbidly obese : patient's who are 0-100 % above their ideal body weighf; 
a BMI value greater than 39. 

Obesity 

Nutritional Cnre in 
Weight Manngement 

: a condition describing excess body weight in the fonn 
of fat. 
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Cl in ica l  T h c r r p c u t i c  Osteopaenia : a decrease in the bone mass due to a decreased rate of 
Nutr i t ion  osteoid (organic matrix bone) synthesis. 

Osteoporosis : loss of bony tissue resulting in bones that are brittle and 
liable to fracture. 

Overweight : being too heavy for one's height; a BMI of 25 to 30 
kg/m2 

Quality of life : the level of well being of life style and the physical 
conditions in which people live. 

Resting Metabolic Rate: the ~ninimurn number of calories needed by the body to 
support its basic physiologic functions. 

Syndrome X : a condition associated with glucose intolerance, insuii~~ 
resistance, hyperlipidemia and hypertension, strongly 
linked to fat accu~nulation in the intra-abdominal cavity. 

9.9 ANSWERES TO CHECKYOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 

c) 64.5 and 30.5 

d) upper middle 

2.  a) A person can be categorized to be overweight /obese by computing the 
body mass index or the waist hip ratio. 

Body Mass Index (BMI) is calculated as: 

Weight (in kg) 
BMJ = 

Height (in meters)2 

b) A body mass index greater than 25 in indicating of over weightlobesity. 

Waist circumference (cm) 
Waist hip ratio i.e. 

Hip cirumference (cm) 

WHR of > 1.0 for tnen and >0.85 for women is an indicator of adboininal 
obesity. 

3. Age, sex and height are the three essential factors that determine an individual's 
ideal body weight. 

ii) - a) 

iii) - d) 

iv) - C) 

V) - e) 



Check Your Progress Exercise 2 

1. a) False. When people are offered a variety of foods, their intake is likely to 
be more than when a single food is available. 

c) True 

d) True 

e) False. Obesity predisposes to hyperinsulinemia and increased glucagon levels 

f) False. Energy expended in physical activity is 1530% of total energy 
expenditure. 

g) False. Resting Metabolic Rate is regulated by the P, adrenoreceptor gene 
in human beings 

2. Obesity is a physiological condition resulting from accumulation of excess adipose 
tissue i.e, body fat. The etiological factors are: genetic susceptibility, dietary 
habits, reduced physical activity, increasing affluence and abundant availability 
of food, psychological factors, hormonal imbalance, high birth weight and 
childhood growth pattern. ' 

3, a) Firstly, as the quantity of food ingested is increased, thermogenic effect of 
food would also increase amounting to about 10% of the excess intake. a 

Secondly, the energy stored would increase both the fat and the fat-fiee 
mass resulting in an increase in metabolic rate. This adaptation of metabolic 
rate which tends to oppose fluctuation in weight does not permit weight 
gain in direct proportion to increase in calorie intake. 

b) Initially, glycogen stores are mobilized which is accompanied by a 
corresponding loss of water. Then, as weight is lost, it results in loss of 
extra muscle which was developed to support the extra adipose tissue. 
Loss of lean body mass reduces the RMR rapidly so that on a given diet, 
the energy deficit is reduced and the rate of weight loss slows down. 

c) WAT is an endocrine organ, which besides some other factors secretes a 
hormone leptin. Leptin seems to have a role to play in reducing appetite or 
increasing satiety and also in regulation of the energy balance. 

4. Metabolic aberration seen are deranged lipid profile insulin resistance, 
hyperinsulinaemia etc, Read subsection 9.4.3 and write brief account for each 
in your own language. 

5. The fatal risk factors for obesity include: cardiovascular disease, diabetes mellitus, 
cancer, syndromex, arthritis and gout. Some non-fatal conditions like back pain, 
infertility, sleep disorders and respiratory conditions may also be seen. 

Check Your Progress Exercise 3 

The management of obesity basically comprises of the three-pronged approach. 
These are: dietary modifications, physical activity, and behaviour and lifestyle 
modifications. 

-7 

Dietary guidelines for an obese 'include l g  protein per kg body weight. About 
25% or less of total calories should come from fat. About 50-55% of total calories 
may be from complex carbohydrates, mostly plant-based. Vitamin supplements 
should be given in case of long duration calorie restriction. A diet high in sodium 
may promotes retention of fluid in the body, Liberal amounts of fluid may be 
included in the diet if salt is restricted. 219 

-- 



Clinical Therapeutic 2. Individual counseling is of prime importance because that is required to establish 
Nutrition realistic goals for the treatment. It is also important to take the dietary history of 

the patient and to know about his food habits and pattern of living for prescribing 
an adaptable diet schedule. 

3. The benefits of exercising are that it reduces blood pressure, decreases harmful 
body fats, increases HDL cholesterol, help in increasing bone density, reduces 
risk of all types of cancers significantly and increases longevity. 

4. Two types of anti-obesity drugs are (i) appetite suppressants, and (ii) intestinal 
absorption suppressants. These drugs are contraindicated for children, pregnant 
and lactating women and patients who have had adverse effects from such 
drugs in the past. 

Check Your Progress Exercise 4 

b) reversible 

c) slow,low 

d) LBW 

2. The three pathological conditions that can contribute to underweight include, 
recurrent infection, fever, chronic diarrohoea/ulcers, degenerative diseases such 
as cancer. 

3. Answer on your own. Look up sub-section 9.6.3 for reference. 




