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Foreword

The Nutrition Division of National Institute of Health Islamabad is responsible for generating reliable data about the nutrition situation in the country. In the year 1987 a small-scale survey was conducted which indicated that dietitians are unevenly employed by Pakistani hospitals and there was no hospital diet manual for the patients according to the Pakistani diets, so a massive exercise had been undertaken to develop this manual. This effort and team work involved different hospitals of Rawalpindi / Islamabad, Ministry of Health Government of Pakistan, UNDP and Ministry of Labor and Overseas Pakistanis (National Talent Pool) Tokten Program.    

The importance of dietetic advice provided to the patients is well recognized throughout the world, as it helps in their early recovery and to maintain good health. The number of trained and experienced dietitians working in Pakistan is very limited and there is need to employ more dietitians in the hospitals, in order to promote diet therapy.

The field of nutrition is a dynamic human endeavor. However, it is kept in mind to capture the current and rapidly developing nutrition knowledge with basic research and its application to human health. A total number of 31 diets have been formulated in the hospital diet manual for the patients suffering from various diseases / disorders. The diet manual will provide a sound learning resource and knowledge of basic nutrition for health care personnel in a simple and self-explanatory way. 

I specially acknowledge the efforts of Mr. Muhammad Saleem Chief, Dr. Riffat Aysha Anis Senior Scientific Officer, Mr. Shahid Riaz Scientific Officer Nutrition Division National Institute of Health Islamabad and Dr. Nelofar Athar Tokten Consultant in formulation of this hospital diet manual. Mr. Masood Ahmed Awan Statistical Assistant is also acknowledged for his dedication and keen interest in typing this manuscript.

To produce a diet manual for today’s needs and to meet the expectations of health care professionals with the objective to provide a focused, practical approach to basic health care nutrition, attention has been focused on the promotion of dietetics as a profession that support curative measures. As this is the first edition of the diet manual we would be very interested to know the views of readers and users about this manual and how we can improve it further when we go for its record point.  

Dr. Athar Saeed Dil

Executive Director

Acknowledgements

This manual has been undertaken to present the salient advances in nutrition and diet therapy, that have a direct bearing on patient regarding the maintenance of optimal health during the treatment of various diseases. The objective of the manual is to provide authoritative and recent advances in contemporary diet therapy to the practicing physicians and dietitians together with its practical application.

In view of the fact that a very limited work has been done on diet in Pakistan the authors have endeavored to prepare this manual with the ultimate need in view of providing ready reference for all those interested in diet therapy. The contributors are experts in the field and the material has been integrated so that manual represents a co-operative effort and the broad base of collaboration reflects the breadth of the nutrition field itself. The work involved great dedication and enthusiasm on part of the experts who have participated in this endeavor. I am grateful to the contributors for their thoroughness. 

I express my gratitude to Mr. Ijaz Rahim Secretary Health and Maj. Gen (Retd) Muhammad Aslam Director General Health, Ministry of Health Government of Pakistan, for their support and encouragement in preparation of this manual. The farsightedness of the initiative taken by the Ministry of Health is appreciated.

I am indebted to Dr. Athar Saeed Dil, Executive Director National Institute of Health, Islamabad, for the power of persuasion, tenacity and organizational ability.

Maj. Gen (Retd) M. I. Burney HI (M) SI Scientist Emeritus former Executive Director NIH, in the year 1987 urged for the need to develop a hospital diet manual, indeed this effort has accomplished his dream.

I extend my cordial thanks to Pamela Liu, Registered Dietitian, Palmerston North and Maryanne Nation, Crop & Food Research New Zealand, for their cooperation and contribution in preparation of this manual. Thanks are due to Mr. Masood Ahmed Awan, Statistical Assistant and the staff of Nutrition Division for their unfailing courtesy and valuable assistance.

Financial support of UNDP, Islamabad and assistance of Ministry of Labor and Overseas Pakistanis (National Talent Pool) to provide the services of Tokten Consultant is highly appreciated and acknowledged. I am deeply indebted to Abbott Laboratories Ross Nutrition Division for printing this manual. Cooperation extended by Mr. Muhammad Irshad is also acknowledged.

Muhammad Saleem

Chief

A.
Introduction

In today’s environment of health care, all health professionals who are committed to providing a quality care must pay close attention to the importance of nutrition. In acute care settings, nutrition intervention does reduce length of stay in hospital, mortality and morbidity, and other complications, particularly associated with malnutrition and weight loss. Nutrition intervention also affects the quality of patients’ life. Patients are discharged much sooner than ever before with a concurrent increased use and need for parenteral and eternal nutrition in hospital and home settings. 

In population of 140 million in Pakistan, there is only a handful of practicing dietitians; most of them are working in the private sector. Hence, medical doctors in government hospitals should know more about the diet therapy in treating diseases so that they can give dietary advice to patients in addition to other modes of treatment.

The publication of this manual is the first attempt to get the information on nutrition therapy across to the care providers. This manual is divided into several logical sections from the principles of nutritional care, the role of nutrition in treating diseases, nutritional assessment, guidelines for healthy eating, recommended dietary allowances, to consistency modifications to diet therapy for different diseases and nutrition in different physiological needs.

The section on diet therapy contains the objectives and use of diet therapy, physiological changes in diseases, dietary modifications from regular diet, and nutritional adequacy of diet. In addition, there is a section on food choices indicating foods allowed and avoided. After giving a serious thought, sample menus are given where it deemed essential such as diet for renal patients and for renal transplant patients. It is impractical to include a sample menu for all diseases because of marked variability of mainstream foods consumption in all the four provinces of Pakistan.

B. The Role of Nutrition in Treatment of Diseases

Nutrition plays an important role in the process of normal growth, development, health and fitness. Appropriate nutritional intake throughout life can prevent diseases in majority of cases while in some clinical abnormalities, the proper nutrition therapy delay the onset of signs and symptoms. Nutrition intervention based on individual’s nutritional status can assist to overcome or correct the nutritional deficiencies and abnormalities.

Undoubtedly, therapeutic diets have an important role in modern medicine. The focus of dietary advice should be on the patient’s identified needs and problems. The advice on diet therapy should be relevant to the nature of the illness and its effects on the body. It should be based on sound, scientific rationale in line with current nutrition concepts.

However, many patients do not get adequate dietary advice and instructions, and as a result they may fail to derive full benefits from other forms of treatment. On the other hand, advice on therapeutic diets should always be used with common sense. Just giving dietary advice to a patient is no guarantee that there will be any change in what the patients eats.  Verbal or written dietary instructions are the only tool in this task and should be supported by persuasive talks, demonstration, and sometimes group sessions.

C. Principals of Nutritional Care

Definition of nutritional care

Nutritional care is the process of meeting the nutritional requirement of healthy individual for maintenance and in the case of disease, meeting the changing nutritional needs. 

In a healthy person nutritional care program involves the assessment of the nutritional status, identification of nutritional adequacy along with balanced diet and appropriate dietary habits to maintain health. In case of acute illness or chronic disease, nutritional therapy plays a major role. The basis for effective nutritional care begins with meeting the patient’s nutritional needs to promote healing and health. The nutritional care of a person requires multidisciplinary teamwork among all health team members and the family members providing the primary care.

Steps in nutritional care

The following five steps are constituents of nutritional care.

1. Assessing nutritional status
It involves the assessment of nutritional status by analyzing anthropometric measurements, biochemical investigations, clinical signs and dietary assessment. For details, refer to chapter on nutritional assessment.

2. Identifying nutritional needs
For the provision of individualized nutritional care there is need to collect as much information about the patient's condition as possible. The need to know the nutritional status, food habits, needs, desires and goals of the patient is essential. The primary source of this information is the patient and the family. Other sources include the patient's medical chart and related research. A careful study on the information gathered would reveal basic needs of the patient on which the nutritional care will be based.

3. Planning of nutritional care
a. Basic principles of diet therapy: They are based on the normal requirements of the patient. It is important for patient to know that any therapeutic diet is only a modification of normal nutritional needs and is modified according to the individual's specific condition There are three basic ways to modify the nutritional components of the normal diet.

· Nutrients: one or more of the basic nutrients such as protein, carbohydrate, fat; mineral or vitamin may be modified in form or amount.

· Energy: The energy value of the diet may be increased or decreased accordingly.

· Texture: The texture or seasoning of the diet may be modified, as in liquid diet, pureed diet, soft or regular diet.

b. Personal adaptation: Nutritional therapy can be done successfully only when the patient's diet is personalized keeping in view the patient’s personal needs, disease, dietary modifications and food plan.

4. Implementation of nutritional care plan
Mode of feeding used in the nutritional care plan depends on the patient's tolerance. Followings are the mode of feeding:

a. Oral diet: Regular oral feeding is preferred as long as possible. If needed, nutrient supplements may be added.

b. Tube feeding:  When a patient cannot eat, but gastrointestinal tract can be used, tube feeding is advised.

c. Total parenteral nutrition (TPN):  If tube feeding is not possible then the patient should be given intravenous feeding.  When the patient's nutritional need is great, as in massive injury or debilitating disease, and is required for a longer time, feeding through a larger central vein is needed.

d. Peripheral vein: Through which various solutions of dextrose, amino acid, vitamins, minerals and lipids can be fed.

5. Evaluation of nutritional care
When nutritional care plan is carried out, it should be evaluated in terms of the nutritional diagnosis and treatment objectives. This evaluation continues through the period of care and terminates at the point of discharge of patient from the hospital or at the end of the care period. The following important points should be considered in evaluating the nutritional care process of an individual patient:

a. Nutritional goal: to know the effect of diet or feeding method on the patient and to assess, if there is any need to do changes in the nutrients, calories, meal pattern or the feeding method.

b. Accuracy of care plan action: to know any need to change the components of the nutritional care plan or to change the type of food or feeding equipment, environment for meals and counseling procedures.

c. Ability to follow diet: to know any hindrance or disability, which prevent the patient from following the diet plan and the impact of the diet on the patient, family or staff. To know whether patient and family understands all the dietary instructions given.

D.  Assessment of Nutritional Status

Nutritional status

Nutritional status refers to the health status of an individual. The factors affecting an individual's nutritional status are many and diverse.  The factors influencing most directly can be grouped under the broad categories of food, health care, which are essential for good nutrition. Nutritional well‑being is influenced by the nutrient content of foods consumed in relation to the requirements, which are determined by age, sex, climate, physiological status and physical activity.

Nutritional assessment
Assessment of nutritional status is the evaluation of food intake and other indices of good or poor nutrition in terms of optimum health, which is not an easy task especially in marginal cases, because there is no clear demarcation line between optimum and poor health. This is usually easy only in case of gross under nutrition.

Components of nutritional assessment 

Following components are used to assess the nutritional status of an individual:

1.
Anthropometric measurements 

2.
Clinical examination  

3.
Bio‑chemical evaluation 

4.
Dietary assessment 

I
Anthropometric data
Anthropometry is the scientific measurement of the human body. It is a simple, quick and inexpensive method of assessing a person's nutritional status. Some of the common measurements used are weight; height, mid-upper-arm circumference, head and chest circumferences, (infants and young children only) and skin fold thickness. A trained medical or non‑medical personnel can collect anthropometrics data. 

a. Weight: Weight of an individual should be recorded in kilograms to the nearest gram, with minimum clothing and no shoes. In children, weight interpretation is dependent on age of the child.  For weight recording balance beam scales are more reliable than spring scales. Special baby weighing scales are necessary to weigh children under 2 years of age as they provide accurate weight measurement. In the absence of accurate information on height and weight of Pakistani population, FAO reference values for both sexes, weight for age, birth to 60 months is given in appendix I.

b.
Height: Height should be measured without shoes to the nearest centimeter. Height of the child is also dependent on knowing the age of the child.  Height can be accurately measured with a tape measure or a ruler. The person being measured should stand against the wall facing outward and the height of the individual is ascertained using a block of wood having a true right angle. Young children should be measured on a suitable apparatus consisting of a flat board fixed at right angle to one end. A metal tape is nailed to the board for readings in centimeters. To record the length of an infant or toddler, the child must lie flat and straightened out to full length. The FAO reference height values for both sexes, age 0 to 5 years is given in appendix II.

c. Weight for height: After measuring weight and height it is possible to determine how near the child is to the standard weight even if the age of the child is not known, the nutritional status is assessed to some degree by expressing the weight as a percentage of that expected for the child height or length or in terms of standard deviation or Z scores. This will provide a relative measure as how thin the child is. The weight for height reference values is shown in appendix III.

d.
Body Mass Index: recently weight for height has often been judged using body mass index (BMI). BMI is calculated as follow:







BMI= weight (kg) / height (m)² 
It is not suitable for heavily muscled athletes or elderly people (over 70 years). Interpretation of body mass index (BMI) as follows: 

·    
< 15 Malnourished

· 
15-20 Underweight

· 
20-25 Desirable body weight

· 
25-30 Over weight

· 
30 and over Severe obesity.

e.
Mid‑upper‑arm circumference (MUAC): The circumference of the left upper arm is measured mid‑way between the acromion process (the bony tip) of the shoulder and the olecranon process (the point) of the elbow, is being increasingly used as an index of nutritional status. Fiberglass tape measure that does not stretch should be used for measurements. The mid-upper -arm circumference of an individual reference can be compared with the FAO reference values for mid-upper-arm circumference for both sexes aged 6 months to 5 years in appendix IV.
f.
Head and chest circumference: Fiberglass tape measure is used for measuring the head circumference. The tape is placed horizontally around the head at a level just above the eyebrows, the ears and most prominent bulge at the back of the head. The chest circumference is measured in centimeters horizontally at the nipple line.
g.
Skin fold thickness: A pair of skin fold caliper is used to measure the skin fold thickness. This instrument is designed to measure the thickness of the skin and subcutaneous fat using constant pressure applied over a known area. Measurement is made over the triceps and in the sub scapular region. It helps in assessing the amount of fat and therefore, the reserve of energy in the body. The triceps skin fold thickness of an individual can be compared with the FAO reference values both sexes; aged nine years onwards are given in appendix V.

h.
Waist / hip circumference ratio (WHR): The health risk associated with obesity relate mainly to that protein of body fat, which is within the peritoneal cavity. Waist /hip circumference ratio (WHR) is the true ratio of the waist measurement to the hip measurement which is method for assessing fat distribution. The waist: hip ratio gives an indication of the amount of abdominal obesity and this has been linked to hypertension, diabetes, elevated triglycerides, and other atherosclerotic risk factors. The ratio of waist: hip provides an index of the proportion of intra-abdominal fat. The average value for men is about 0.93 with a range of 0.75 to 1.10 and for women 0.83 with a range from 0.70 to 1.00.
2.
Clinical examination

Data from clinical assessment is based on physical signs and symptoms indicating the nutrient deficiencies. These signs appear fairly quick in body systems with a rapid turnover of cells (mucous membrane of the mouth) and in those age groups with rapid skeletal and muscular growth (infants and children). The classification of these physical findings is given in appendix VI. 

3.
Biochemical examination

Laboratory assessments provide more objective and precise measurements of nutritional status than clinical assessments and dietary information. Laboratory assessment utilizes biochemical tests to measure levels of nutrients or to evaluate biochemical functions of the body that depend on a certain level of essential nutrients. Generally two types of tests are used:

· Those indicating the circulating level of a nutrient in the blood or urine, identifying the presence of a nutritional problem. 

· Functional tests, which measure the effect of the nutrient deficiency on the enzymes system utilizing it.  

The biochemical parameters are usually assessed to determine nutritional status of an individual. These parameters are given in appendix VII.
4. Dietary recall

Recording the food intake and analyzing the nutrient intake of an individual carry out assessment of the dietary intake. Nutrient intake Analysis (NIA) is a tool used in the hospital setting to identify nutritional inadequacies by monitoring intake before deficiency develops. The nutrient analysis is carried out in many ways, which are as follows:

a.
24- hours food record: In 24 hour’s food record, an individual is asked to list specific foods consumed in the last 24 hours. The problems encountered in these methods could be the inability to recall accurately the kind and amount of food eaten, atypical intake on the day being recalled, or a tendency to over report low intakes and under report high intakes. Use of food frequency along with 24 hours recall questionnaires provide a more accurate estimation of intake.

b.
Seven day food record: Seven day food recall documents dietary intake as it occurs and is often used in the out patient clinic setting. A food record is usually more accurate if the food eaten is recorded the same day. In this method, the nutrient intake is calculated and averaged at the end of the 7-day period, and then compared to the RDA. 

c.
Food frequency questionnaire: Food frequency assesses the usage of food per day, per week, or per month.  This method is helpful to focus on the diet in general rather than on specific nutrient.

d.
Diet history: The diet history may be used in an attempt to estimate intake in the distant past.

E. Healthy Eating Guidelines

We all know that eating is one of life’s greatest pleasures. The choices of food depend on history, culture, environment, availability of food, as well as on energy and nutrient needs. People also eat food for enjoyment.

No food or meal is good or bad. It is what you eat over a period of time that counts. By selecting foods that make up a balanced diet you may avoid or reduce the probability of many illnesses and delay the effect of ageing.

A healthy diet has many benefits for you:

· Helps in maintaining desirable weight.

· Reduce the risk of many common health problems, e.g. diabetes, heart disease, high blood pressure, some cancers, gallstones and constipation.

· Improve the immune systems and helps to fight off infections 

· Helps to cope with stress.

Dietary guidelines are usually produced by governments but may also be provided by other groups. In the absence of dietary guidelines for Pakistani population, the food guide pyramid developed by the USDA has been incorporated, to use as a nutrition education tool, in the Hospital Diet Manual for Pakistan.

The US food guide pyramid in appendix VIII describes the kind and quantity of foods to eat each day. It provides a variety of food emphasising on plenty of grain product, vegetable and fruits. Limiting consumption of animal sources of fats, refine sugars and salt. The visual description of basic five food groups with number of servings indicate proportionate amounts of the basic five food groups adjusted in four levels of the pyramid giving a quick indication and guide to daily food choices.

These basic five food groups are:

1. Cereals and grains 

6-11 servings per day 

One serving is equal to one slice of bread or 1/2 cup of cooked rice.

2. Vegetables group 

3-5 servings per day 

One serving is equal to a cup of raw leafy vegetables or 6 oz of vegetable juice.

3. Fruits group

2 to 4 servings per day

One serving is equal to 1 medium fruit or 6 oz of Fresh fruit juice.

4. Dairy group
2-3 servings per day

One serving is equal to a cup of yoghurt, or a cup of milk, or 1 oz of cheese

5. Meats, eggs, dry beans and nuts group
2 to 3 servings per day

One serving is equal to 3 to 4 oz of animal protein or a handful of nuts.

Use Food Guide Pyramid [Appendix-VIII] for making variety of food choices

The “Eat Most” foods at the bottom of the pyramid are low in fat, high in fibre and are best to fill you up. Foods in this group are grains including wheat, rice, corn, and barley. These foods are rich source of energy, fibre, minerals and vitamins. Legumes like all kind of daals contribute to protein and iron. Though iron from this group is not available to the body as iron in red meat, but this can be improved by eating these with other foods containing vitamin C, for e.g. fruits and vegetables.

Choose wisely from the “Eat Moderately” foods. Foods in this group are rich in protein and a variety of vitamins and minerals. Milk and milk products are good source of calcium. Meat fish and chicken are good sources of protein, iron and some vitamins. 

The “Eat Least” foods at the tip of pyramid are high in sugar, fats and salt.

Experts agree that roughly 55 to 60 percent of food should be in the form of carbohydrates such as cereals, grains, starches, vegetables and fruits. Fats should constitute no more than 30 percent of daily calories.
F. Recommended Dietary Allowances
Recommended Dietary Allowances (RDAs) be defined as the level of intake of essential nutrients that on the basis of scientific knowledge, to be adequate to meet the known nutrient needs of practically all healthy persons.

Recommended Dietary Allowances (RDAs) for a country provide guidelines for the evaluation and development of good diets for the population because RDAs are intended to reflect the adequacy of diets of groups of people.

In principle, RDAs are based on various kinds of evidence:

1. Studies of subjects maintained on diets containing low or deficient level of a nutrients

2. Nutrient balance studies that measure nutrient status in relation to intake.

3. Biochemical measurements in relation to nutrient intake.

4. Nutrient intake of healthy people from their food supply.

5. Epidemiological observation of nutrient status in population in relation to intake.

6. Extrapolation of data from animal experiment.

In practice, there are only limited data on which estimates of nutrient requirements can be made.

In the absence of RDA for population in Pakistan, recommended intake of nutrients, developed by FAO has been adopted which are shown in appendix IX. It provides a basis on which advice can be given regarding recommended intakes of nutrients in diets for groups of people, particularly in developing countries. They also provide a yardstick by which to gauge the adequacy of hospital diets.

These values apply to groups of persons and not to individuals. Therefore, RDAs are estimated to exceed the requirements of individuals to ensure that the needs of nearly all in the population are met. They refer to a healthy people, for e.g., they do not take into account of possible chronic iron loss in a population where hookworm infection may be prevalent. The recommended intakes, in normal circumstances, provide sufficient amounts of the nutrients for prevention of deficiency disease, for growth and healthy maintenance of the body and optimum levels of activity. 

In disease state, an estimation of patient’s nutritional needs and comparison with intakes are required. The patient’s nutrient needs are affected by:

· Current nutritional status

· Stress factor (current and/or projected)

· Mode of feeding

If the patient is depleted and anabolism is desired, the energy requirement should be multiplied by stress factor given below: 

· Minor surgery
 
1.2

· Skeletal trauma

1.33

· Elective surgery

1.44

· Major sepsis


1.6 – 1.9

· Trauma + steroids

1.88

· Severe thermal burns
2.1 – 2.5

It is very important to keep in mind that the stress factors given here are estimates and should not be taken as absolute accurate values.

G. Diet Therapy in Special Clinical Situations
Introduction

All therapeutic diets are modifications of the normal or every day diet.  The hospital’s regular diet and the individual’s normal diet are the basis for therapeutic diets. The aim of the therapeutic diet is to supply required nutrients to the body in a form which body can handle.

The modifications in normal diet are made to help to compensate for the dysfunction of the affected body part, to meet the specific needs induced by a disease or to prevent a disease from developing or worsening.

The diet prescription

Modifications or deviations from regular diet pattern are indicated for a number of diseases. Please see below some general principles of dietary management and nutritional care for a specific disease:

1. The therapeutic diet should have very little variation from the individual’s regular diet unless the regular diet is inadequate.

2. The therapeutic diet should meet the body’s requirement for essential nutrients as the disease condition permits.

3. The therapeutic diet plan should recognize and take into account the patient’s food intake habits and food preferences, his affordability, any religious practices and any environmental factors that have affect on the diet, such as where the meals are eaten and who prepares them.

The diet prescription in nutrition serves the same purpose as the drug prescription in medicine. The therapeutic diets are designed for patients needing diets that differ from the regular diet. There is a wide variety of alterations that can be made to meet. The classification of these alterations as follows:

1. Energy modification (High calorie or low calorie diet)

2. Consistency modification (liquid or soft diet)

3. Nutrient modification (low fat, high protein)

4. Specific food restriction (Milk-free)

5. Number, size and frequency of meals (six small meals per day)

You may use The Recommended Dietary Allowances for different ages as a guide only, since variations or deviations from the average are not considered in the RDAs.

Clear Liquid Diet

Objective

The clear liquid diet is intended to provide fluid, energy and some electrolytes in a form that requires. It is fiber free and requires minimal digestion and intestinal motility. 

Use

A clear liquid diet is recommended for patients with resolving postoperative illness, acute gastroenteritis, partial intestinal obstruction, and for patients preparing for diagnostic procedures. It is commonly used as the first diet for patients who have been taking nothing by mouth for long period of time.
Modifications

The clear liquid diet consists of clear foods, which are fluid at body temperature. Additional modification may be required when used in some clinical conditions for e.g. heart disease or prior to some tests when omission of caffeine-containing beverages is desired.  The liquid foods, which are high in osmolality, may need to be omitted or diluted to prevent hyper osmotic diarrhea in patients.

Adequacy
Clear liquid diet is inadequate in most of the nutrient. It simply provides fluid, limited energy (500 to 1000 Kcal), and some electrolytes, may not be recommended for more then 12 hours.

Food Choices
The food choices for patients on Clear Liquid Diet 

	Food Groups
	Foods Allowed
	Foods Controlled/Avoided

	Bread cereals and grains
	None


	All types of bread, cereals and grain products

	Milk and milk products
	None
	All types of milk and milk products

	Meat (red meat)
	Clear strained beef and/or mutton soup
	Other than specified in ‘Foods Allowed’

	Meat (white meat/egg)
	Clear strained chicken soup


	Other than specified in ‘Foods Allowed’

	Lentils/daals (with husk)
	None
	All types

	Lentils/daals

(without husk)
	None
	All types

	Vegetables 

(green leafy)
	Clear strained vegetable soup
	Other than specified in ‘Foods Allowed’

	Vegetables

(starchy)
	None
	All types

	Fresh fruits 
	Clear strained fruit juices
	Other than specified in ‘Foods Allowed’

	Dry fruits, nuts and seeds
	None
	All types 

	Fats and oils
	Polyunsaturated oils such as corn oil, sun flower oil and soya bean oil 


	Saturated fats 

	Desserts and sweets 
	Clear, flavored gelatin, honey, sugar syrups and hard candies


	Other than specified in ‘Foods Allowed’

	Fluids and drinks
	Clear and strained soups, juices and non cola drinks
	Other than specified in ‘Foods Allowed’



	Miscellaneous


	High protein, high calorie, low residue oral supplements:

Ensure Plus 
	


Helpful hints

Initially the amount of fluid given to the patient is restricted to about 50 to 100 ml per hour. The quantity of fluid can be gradually increased as the patient improves. The use of this diet is recommended for a short period of time because it is limited in calories and nutrients.
Full Liquid Diet

Objective

The full liquid diet provides foods that are or become liquid at body temperature. This diet may be inadequate in some micronutrients such as niacin, folate and iron.
Use

The full liquid diet follows the clear liquid diet in patients after surgery or prolonged starvation. It is a transitional diet between clear liquid and solid foods. This diet may also be useful for patients who are unable to tolerate solid foods, or experiencing difficulty in chewing or swallowing solid foods.

Modifications

Generally, a full liquid diet consists of milk-based foods; hence a careful diet planning is required for those patients who have lactose intolerance or milk allergy. Special consideration needs to be given for the individual with hypercholestrolemia, hypertriglycerdemia, and diabetes. Further adjustment to the diet may be necessary (i.e., sodium, potassium, caffeine) depending on the patient’s health condition.

Adequacy

A full liquid diet may be inadequate in some nutrients. The nutritional adequacy of the diet can be improved with the use of high-protein, high-calorie supplements such as sustagen, ovaltine, complan, horlicks and milo.
Food Choices

The food choices for patients on Full Liquid Diet

	Food Groups
	Foods Allowed


	Foods Controlled/Avoided

	Bread cereals and grains
	Sago dana, blended thin porridge, rice kheer, firni
	Other than specified in ‘Foods Allowed’

	Milk and milk products
	Milk and milk drinks such as milk shakes, lassi, yogurt, custard, pudding
	Other than specified in ‘Food Allowed’

	Meat (red meat)
	Blended soups
	Other than specified in ‘Foods Allowed’

	Meat (white meat and egg)
	Blended soups,
	Other than specified in ‘Foods Allowed’

	Lentils/daals

(with husk)
	None
	All types of daal dishes

	Lentils/daals

(without husk)
	None
	All types of daal dishes

	Vegetables

(green leafy)
	Blended vegetable soups and juices
	All other types

	Vegetables

(starchy) 
	Blended vegetable soups and juices
	All other types

	Fresh fruits
	All types of seasonal Fresh fruits juices 
	All other types

	Dry fruits, nuts and  seeds
	None
	All types

	Fats and oils
	All types
	None

	Desserts and sweets
	Custard, pudding, kheer, firni and jelly 
	All others

	Fluids and drinks
	All type of blended soups, cold drinks and fruit juices 
	All others



	Miscellaneous


	High protein, high calorie, low residue oral supplements:

Ensure Plus
	Spices and condiments


Helpful hints

Initially the amount of fluid given to the patient is restricted to about 75 to 150 ml per hour; the quantity is gradually increased 200 to 300 ml per hour as the patient’s condition improves. 

Adequacy

A full liquid diet may be inadequate in some nutrients. The nutritional adequacy of the diet can be improved with the use of high-protein, high-calorie supplements such as:

Ensure Powder
Pack size: 400 gm

Complete and balanced medical nutrition therapy for weight loss, weakness, fatigue, loss of appetite in disease and illness (1 cal / ml)

Caloric Distribution

Fat 31.5%
       Protein 14.0%
   Carbohydrate 54.5%     

  

Ensure Plus

Pack size: 250 ml

High protein, high calorie, medical nutrition supplement for metabolically stressed patients e.g. surgery, trauma, sepsis, chronic infections, burns, cancer and multiple fractures (1.5 cal / ml)

Caloric Distribution

Fat 30%
      Protein 16.7%
   Carbohydrate 53.3%
Pediasure

Pack size: 400gm

The complete & balanced medical nutrition for children aged 1-10 years (1cal / ml)

Caloric Distribution

Fat 44.2%
      Protein 12.0%
   Carbohydrate 43.8%

Polycose
Pack size: 350gm

Bridges the caloric gap between intake and requirement

1 tablespoon full = 23 Cal

Caloric Distribution

Fat  -

Protein  -
    
Carbohydrate 100%
Promod Powder

Pack size: 275gm

High protein nutrition supplement for patients requiring additional protein e.g. surgery, trauma, sepsis, chronic infections, burns cancer, multiple fractures (5g protein/scoop)

Caloric Distribution

Fat  -
         
Protein 100%
Carbohydrate  -

Osmolite

Pack size: 500 ml

Isotonic, complete & balanced medical nutrition supplement for problem free tube feeding (1 cal / ml)

Caloric Distribution

Fat 30.3%
Protein 15.9%
Carbohydrate53.8%

Pureed Diet

Objective

This diet is based on mashed smooth pulp of cooked meat, vegetables and cereals in a semi fluid form, easy to swallow with minimal or no chewing. 

Use

The pureed diet is commonly used to assist in progression from full liquid diet. This diet is suitable for individuals who have difficulty in chewing or swallowing such as stroke patients, poor dentition or general debility, oral surgery and in some post operative conditions.

Modifications

The pureed diet is mainly constituted of blended foods and foods which are already in comparatively smooth form, the diet may require adjustment for any appropriate therapeutic regime e.g. sodium restricted, low cholesterol diet.  The pureed diet may vary among individuals depending upon the swallowing ability; hence, the consistency of food may require adjustment to facilitate swallowing. In order to provide additional calories, additional fat such as butter or margarine may be added to cooked cereals, vegetables or blended meat dishes. 

Adequacy

Based on individual’s dietary requirement and food choices, the diet can be adequate in all nutrients. If the regular foods and beverages do not meet the individual dietary needs, an oral supplement could be used such as complan, sustagen, milo, horlicks and oval tine.

Food choices

The foods choices are for patients on Pureed Diet

	Food Groups
	Foods Allowed
	Foods Controlled/Avoided



	Bread, cereals and grain
	Refined soft cooked breakfast cereals, porridge, dalia, kheer, vermicelli cooked in milk, sujee halwa, and sago dana
	All others

	Milk and milk products
	Milk and milk products, and cream cheese
	None

	Meat (red meat)
	Pureed cooked meat
	All others

	Meat (white meat and egg)
	Pureed cooked chicken and fish, soft boiled egg
	All others

	Lentils/daals

(with husk)
	None


	All types 

	Lentils/daals

(without husk)
	Pureed cooked daal if tolerated 


	All others

	Vegetables

(green leafy)
	Pureed cooked vegetables 


	All others

	Vegetables

(starchy) 
	Mashed smooth blended vegetables


	All others

	Fresh fruits
	All fresh fruit juices and pureed fruits
	All others

	Dry fruits, nuts and seeds
	None
	All types

	Fats and oils
	All types, if tolerated
	None

	Desserts and sweets
	Custard, pudding, jelly, firni, kheer 
	All others sweet dishes with nuts and dried fruits

	Fluids and drinks


	All type of smooth blended soups, cold drinks and fruit juices 


	All others



	Miscellaneous


	High protein, high calorie, low residue oral supplements:

Ensure Plus 
	Spices and condiments


Adequacy

Based on individual’s dietary requirement and food choices, the diet can be adequate in all nutrients. If the regular foods and beverages do not meet the individual dietary needs, an oral supplement could be used such as: 
Ensure Powder
Pack size: 400 gm

Complete and balanced medical nutrition therapy for weight loss, weakness, fatigue, loss of appetite in disease and illness (1 cal / ml)

Caloric Distribution

Fat 31.5%        Protein 14%       Carbohydrate 54.5%
Ensure Plus
Pack size: 250 ml

High protein, high calorie, medical nutrition supplement for metabolically stressed patients e.g. surgery, trauma, sepsis, chronic infections, burns, cancer and multiple fractures (1.5 cal/ml).

Caloric Distribution

Fat 30%
   Protein 16.7%    Carbohydrate 53.3%
Pediasure
Pack size: 400 gm

The complete &balanced medical nutrition for children aged 1-10 Years (1cal/ml)


Caloric Distribution

Fat 44.2%
   Protein 12.0%    Carbohydrate 43.8%
Polycose
Pack size: 350 gm

Bridges the caloric gap between intake and requirement

1 tablespoon full = 23 Cal

Caloric Distribution

Fat  -

   Protein  -
        Carbohydrate 100%
Promod Powder
Pack size: 275 gm

High protein nutrition supplement for patients requiring additional protein e.g. surgery, trauma, sepsis, chronic infections, burns cancer, multiple fractures (5g protein/scoop)

Caloric Distribution

Fat -
              Protein 100 %    Carbohydrate  -

Osmolite

Pack size: 500 ml

Isotonic, complete & balanced medical nutrition supplement for problem free tube feeding (1 cal /ml)

Caloric Distribution

Fat 30.3%
   Protein 15.9%    Carbohydrate 53.8%

Soft Diet
Objective

The soft diet consists of smooth, soft cooked meat, daals, cereals and vegetables. This diet is designed for individuals who are physically or psychologically unable to tolerate a regular diet.

Use

The soft diet is used prior to regular diet in patients who are unable to tolerate regular food.  The soft diet may be given to patients with gastrointestinal disorders, acute infections, esophageal strictures, poor dentition, general weakness, postoperative conditions, and or difficulty in tolerating ordinary foods.

Modifications

The soft diet is used as a transition diet between regular and full liquid diets. The soft diet is designed to be moderately low in fiber and fat. 

Adequacy

The composition of soft diet should meet all the nutritional requirements and is adequate in most of the nutrients providing protein, fat, carbohydrate, vitamins and minerals.

Food Choices

The below mentioned foods choices are advised for patients on Soft Diet
	Food Groups
	Foods Allowed
	Foods Controlled/Avoided



	Bread cereals and grains
	White bread, buns and soft cooked rice (khitchri), sujee halwa, vermicelli cooked in milk, sago dana, breakfast cereals in milk, porridge
	Coarse cereals such as bran or  seeds in or on breads and crackers, chapattis, bread or bread products with nuts or dried fruit

	Milk and milk products
	All types of milk and milk products, and cream / cheese 


	None

	Meat (red meat)
	Soft cooked in little oil, chopped meat e.g. keema 


	All others

	Meat (white meat and egg)
	Soft cooked in little oil, chopped chicken and fish. Soft boiled egg, poached egg
	All others

	Lentils/daals

(with husk)
	Soft cooked mild seasoned daal


	All others

	Lentils/daals

(without husk)
	Soft cooked mild seasoned daal


	All others

	Vegetables

(green leafy)
	Soft cooked vegetables
	All others

	Vegetables

(starchy) 
	Soft cooked vegetables


	All others

	Fresh fruits
	Soft fruits such as banana, citrus fruit
	All others

	Dry fruits, nuts and seeds
	None


	All types

	Fats and oils
	All types in moderate quantity, if tolerated
	None

	Desserts and sweets
	Jelly, pudding, custard, ice cream, kheer, and firni 
	All sweets and desserts containing nuts, coconut and dried fruits 

	Fluids and drinks
	All beverages, cold drinks, soups and cream soups 
	None

	Miscellaneous


	All except indicated in foods avoided
	Deep fried foods, spices, gravies, sauces and pickles


Adequacy

The composition of soft diet should meet all the nutritional requirements and is adequate in most of the nutrients providing protein, fat, carbohydrate, vitamins and minerals. The nutritional adequacy of the diet can be improved with the use of high protein, high calorie nutrition supplements such as:

Ensure Powder
Pack size: 400 gm

Complete and balanced medical nutrition therapy for weight loss, weakness, fatigue, loss of appetite in disease and illness (1 cal / ml)

Caloric Distribution

Fat 31.5%        Protein 14%       Carbohydrate 54.5%
Ensure Plus
Pack size: 250 ml

High protein, high calorie, medical nutrition supplement for metabolically stressed patients e.g. surgery, trauma, sepsis, chronic infections, burns, cancer and multiple fractures (1.5 cal/ml).

Caloric Distribution

Fat 30%
   Protein 16.7%    Carbohydrate 53.3%
Pediasure
Pack size: 400 gm

The complete &balanced medical nutrition for children aged 1-10 Years (1cal/ml)


Caloric Distribution

Fat 44.2%
   Protein 12.0%    Carbohydrate 43.8%
Polycose
Pack size: 350 gm

Bridges the caloric gap between intake and requirement

1 tablespoon full = 23 Cal

Caloric Distribution

Fat  -

   Protein  -
        Carbohydrate 100%
Promod Powder
Pack size: 275 gm

High protein nutrition supplement for patients requiring additional protein e.g. surgery, trauma, sepsis, chronic infections, burns cancer, multiple fractures (5g protein/scoop)

Caloric Distribution

Fat -
              Protein 100 %    Carbohydrate  -

Osmolite

Pack size: 500 ml

Isotonic, complete & balanced medical nutrition supplement for problem free tube feeding (1 cal /ml)

Caloric Distribution

Fat 30.3%
   Protein 15.9%    Carbohydrate 53.8%
Regular Diet
Objective

The regular diet is designed to maintain or attain optimal nutritional status. The diet is designed to meet the nutrient requirements of an individual because the diet plan may vary based on sex, age, height, weight and physical activity levels.

Use

The regular diet is used in progression from soft diet in patients recovering from illness, in rehabilitation, in some surgical and medical conditions and in some special therapies which may not require any change in consistency or nutrient modification.

Modifications

All foods are allowed. However, following points should be kept in mind while planning a regular diet;

a. Include a variety of foods.

b. Select food low in fat, saturated fat, and cholesterol.

c. Include plenty of fruits, vegetables and grain products in your diet.

d. Use sugar in moderation.

e. Use salt in moderation.

Adequacy

The regular diet is adequate in most of the nutrients including protein, fat, carbohydrate, vitamins and minerals and furnishes appropriate amount of calories as per individual’s requirement.

Food choices

The foods choices for patients on Regular Diet

	Food Groups


	Foods Allowed
	Foods Controlled/Avoided

	Bread, cereals and grains
	Whole wheat bread, chapattis, naan, breakfast cereals, rice
	None

	Milk and milk products
	All milk and milk products


	None

	Meat (red meat)
	All mild seasoned meat dishes 
	None

	Meat (white meat and egg)
	All mild seasoned chicken, and fish dishes 
	None

	Lentils/daals

(with husk)
	All kinds
	None

	Lentils/daals

(without husk)
	All kinds


	None

	Vegetables 

(green leafy)
	All green leafy vegetables
	None

	Vegetables

(starchy) 
	All starchy vegetable 


	None

	Fresh fruits
	All fresh fruits


	None

	Dry fruits, nuts and seeds
	All types of dry fruit, nuts and seeds


	None

	Fats and oils
	All types
	None

	Desserts and sweets
	All types of desserts and sweets such as kheer, halva, vermicelli, pudding, custard, ice cream, and jelly
	None

	Fluids and drinks


	All types of beverages, tea, coffee, milk shakes, lassi, sherbets, cold drinks, soups and cream soups 
	None

	Miscellaneous


	All except indicated in foods avoided
	None


Adequacy

The regular diet is adequate in most of the nutrients including protein, fat, carbohydrate, vitamins and minerals and furnishes appropriate amount of calories as per individual’s requirement. The nutritional adequacy of the diet can be improved with the use of high protein, high calorie nutrition supplements such as:

Ensure Powder
Pack size: 400 gm

Complete and balanced medical nutrition therapy for weight loss, weakness, fatigue, loss of appetite in disease and illness (1 cal / ml)

Caloric Distribution

Fat 31.5%        Protein 14%       Carbohydrate 54.5%
Ensure Plus
Pack size: 250 ml

High protein, high calorie, medical nutrition supplement for metabolically stressed patients e.g. surgery, trauma, sepsis, chronic infections, burns, cancer and multiple fractures (1.5 cal/ml).

Caloric Distribution

Fat 30%
   Protein 16.7%    Carbohydrate 53.3%
Pediasure
Pack size: 400 gm

The complete &balanced medical nutrition for children aged 1-10 Years (1cal/ml)


Caloric Distribution

Fat 44.2%
   Protein 12.0%    Carbohydrate 43.8%
Polycose
Pack size: 350 gm

Bridges the caloric gap between intake and requirement

1 tablespoon full = 23 Cal

Caloric Distribution

Fat  -

   Protein  -
        Carbohydrate 100%
Promod Powder
Pack size: 275 gm

High protein nutrition supplement for patients requiring additional protein e.g. surgery, trauma, sepsis, chronic infections, burns cancer, multiple fractures (5g protein/scoop)

Caloric Distribution

Fat -
              Protein 100 %    Carbohydrate  -

Osmolite

Pack size: 500 ml

Isotonic, complete & balanced medical nutrition supplement for problem free tube feeding (1 cal /ml)

Caloric Distribution

Fat 30.3%
   Protein 15.9%    Carbohydrate 53.8%
Hiatus Hernia

Objective

The diet for hiatus hernia is designed to restrict foods which may cause reflux into the

esophagus or increase gastric acidity. 

Use

This diet is used in the treatment of hiatus hernia. The modification of diet may vary, based on individual’s nutritional need.

Physiology

Hiatus hernia is caused by protrusion of part of the stomach above the diaphragm muscle, which separate the chest from the abdomen. This causes an enlarged diaphragm opening (hiatus) through which the esophagus passes to join the stomach. Hiatus hernia may show no symptoms or may cause heartburn, swallowing difficulty, reflux, or vomiting of blood.

Modifications

The objectives of the diet are to minimize the reflux into the esophagus and or decrease the gastric acidity and to avoid irritation of an inflamed esophagus. Dietary restrictions are based on an individual’s nutritional requirement and food tolerance. However, some general recommendations are to: 

· avoid large meals,

· remain upright for 2 hours after meals,

· avoid lying down, bending over immediately after meals & avoid constricting clothes,

· eat food which is low in fat and contain less spices,

· lose weight if overweight, because decrease weight will result in decrease abdominal pressure,

· stop smoking,

· avoid alcohol, chocolate, coffee especially in the evening,

· drink most fluids between meals rather than with meals.

The diet plan should be based on gentle, smooth and soft cooked meat, daals, cereals and vegetables with moderate fat, spices and condiments. The diet should be served in small portions after short interval; may be six meals per day. In this way the ingested food passes quickly to duodenum without any complication.

Adequacy

The composition of hiatus hernia diet should meet all the nutritional requirements and is adequate in most of the nutrients providing protein, fat, carbohydrate, vitamins and mineral contents and furnishes appropriate amount of food energy as required by individuals.

Food Choices

The foods choices for patients with Hiatus hernia 

	Food Groups


	Foods Allowed
	Foods Controlled/Avoided

	Bread, cereals and grains
	All types of bread, roti, naan, rusk (paapay), khitchri, rice, pasta, noodles, cake-rusk
	Parathaa, roghni naan, taftaan, kulcha, baqarkhani, puri, maalpura.

	Milk and milk products
	All milk and milk products
	None



	Meat (red meat)
	Meat dishes, cooked in moderate fat, mild spices
	Fried meat dishes, highly seasoned meat dishes such as qorma, biryani, chapli kabab, seikh kabab, broast, fried fish, pasanday

	Meat (white meat and egg)
	Meat dishes, cooked in moderate fat, mild spices and egg
	Highly rich and seasoned meat dishes such as qorma, biryani, chapli kabab, seikh kabab, broast, fried fish, pasanday

	Lentils/daals (with husk)
	All types if tolerated
	Fried and spicy lentil dishes

	Lentils/daals

(without husk)
	All types if tolerated
	Fried and spicy lentil dishes

	Vegetables 

(green leafy)
	All types 
	Vegetable cooked in lots of fat and spices

	Vegetables

(starchy)
	All types 


	Vegetable cooked in lots of fat and spices

	Fresh fruits 
	All fresh fruits
	Citrus fruit and fruits juices, fruit chaat if not tolerated well.

	Dry fruits, nuts and seeds
	All types of dry fruit nuts and seeds
	None

	Fats and oils
	All types in moderation
	None

	Desserts and sweets 
	All types of desserts and sweets such as kheer, halva, vermicelli, pudding, custard, ice cream, jelly
	Rich, creamy desserts

	Fluids and drinks
	All types of beverages, tea, coffee, milk shakes, lassi, sherbets, cold drinks, soups and cream soups 
	Strong tea and coffee, caffeinated drinks.

	Miscellaneous


	Spices, condiments, seasoning agents, salt, sugar, and fats in moderation


	Deep fried and highly seasoned food products


Peptic Ulcer

Objective

The diet for peptic ulcer is designed to avoid foods, which may increase gastric secretions.

Use

This diet is designed to relief pain, healing of ulcer and prevention of recurrence of the disease. The diet is the most important factor in the treatment of peptic ulcer. The important aspects in dietary treatment are, quantity of food given at each time, intervals of feeding, neutralization of acid, inhibition of acid production, avoidance of gastric stimulants and foods rich in fiber.

Physiology

Peptic ulcers are erosion in the stomach or duodenum due to injury from digestive secretions containing proteolytic enzymes and hydrochloric acids. The acid secretions are usually very high in case of duodenal ulcers as compared with gastric ulcers. Acute pain may occur when the stomach is empty. The exact cause of peptic ulcer is unknown. However, the factors, which may cause peptic ulcers, are: 

· excessive amount of stomach acid,

· stress, or genetic factor,

· coffee, alcohol, spices, condiments and smoking may stimulate the secretion of gastric juices and cause discomfort to some individuals

· use of non steroidal anti-inflammatory drugs,

· infection with Helicobacter Pylori

Modifications

The diet is designed to accommodate individual tolerance. However, current recommendations are:

1. Eat regularly and avoid skipping meals

2. Have small meals and eat often.

3. Limit food products containing spices and condiments and caffeine containing beverages e.g., tea, coffee and cola drinks because they can stimulate gastric secretion. 

4. Limit foods rich in fiber such as whole cereals and cereal products and some vegetables because they tend to irritate the stomach and increase gastric motility.

5. Avoid bed-time snacks which may stimulate acid production if symptoms often occur in the middle of the night.

6. Avoid those foods or drinks that cause discomfort.

7. Avoid very large amount of aspirin and other drugs known to change the stomach lining.

8. Limit alcohol intake and avoid drinking on an empty stomach.

9. Avoid cigarette smoking.

Adequacy

Based on food selection by individual, the diet should provide adequate nutrients and calories. 
Food choices

The foods choices are for patients with Peptic Ulcer:
	Food Groups
	Foods Allowed
	Foods Controlled/Avoided



	Bread, cereals and grains
	All types of bread, rusk (paapay), buns, roti, naan, chapattis, cake-rusk, rice, pasta, noodle.


	Parathaa, roghni naan, taftaan, kulcha, baqar khani, puri, maalpura, biryani.

	Milk and milk products
	Any form of milk and milk products
	None

	Meat (red meat)


	Meat cooked in moderate fat, mild spices
	Rich and highly seasoned meat dishes

	Meat (white meat and egg)


	Meat cooked in moderate fat, mild spices and egg 
	Rich and highly seasoned meat dishes

	Lentils/daals

(with husk)
	All cooked daals low in spices
	Spicy dishes

	Lentils/daals

(without husk) 
	All cooked daals low in spices 
	Spicy dishes

	Vegetables 

(green leafy)
	All cooked vegetables low in spices


	Spicy dishes

	Vegetables

(starchy)
	All cooked vegetables low in spices


	Spicy dishes

	Fresh fruits
	All fresh fruits


	None

	Dry fruits, nuts and seeds
	All kinds in moderation
	Fried and salted nuts and seeds

	Fats and oils
	All types in moderation


	None

	Desserts and sweets
	All types except indicated in ‘Food Avoided’

 
	All sweet dishes containing excessive fat, and nuts 

	Fluids
	All types except indicated in ‘Food Avoided’


	Strong tea and coffee, cola drinks, chocolate

	Miscellaneous


	All foods in moderation if tolerated


	Spices and condiments, achaar, chutney.




Diarrhoea
Objective

The diet is designed to relieve abdominal cramps, reduce the urgency and frequency of stool, improve intestinal absorptions and replace water and electrolyte losses. 

Use

The diet is recommended for patients with acute or chronic diarrhea

Physiology

Diarrhea is a condition in which loose or watery stools are passed frequently.  Diarrhea leads to depletion of water and electrolytes. When loose motions are accompanied by the passage of blood and mucus the conditions is called dysentery. 

Diarrhea in  infants, small children, adult and the elderly can be serious if an infection is present. In clinical practice, diarrhea is classified as acute diarrhea and chronic diarrhea. 

Chronic diarrhea is principally found in mal absorption syndromes, inflammatory bowel disease, following gut resection, chronic parasitic and other infection, drugs, irritable bowel, or diverticular disease.

Acute diarrhea is most commonly caused by bacterial toxins, or through eating improperly prepared and stored food, or drugs

Modification

The first goal in treating acute diarrhea is the replacement of fluid and electrolyte losses. If an individual is severely dehydrated, as assessed by a physician, intravenous therapy may be needed. If an individual has mild to moderate dehydration and is not vomiting, the oral re-hydration therapy given below should be used under the supervision of a physician or other trained health professional:

	Oral Re-hydration Formula (ORF)

	1/3-2/3 tablespoon salt

3/4 teaspoon sodium bicarbonate (soda)

1/3 teaspoon potassium chloride

3-1/3 tablespoon sugar

1 liter boiled water





         Source: World Health Organization (WHO)

As the frequency of stool is reduced, food can be reintroduced gradually. The most important aspects in dietary treatment of diarrhea are quantity of oral fluids, selections of soft and easily digested foods, avoiding the intake of fats, milk products, and high fiber foods. Frequent feeding of diluted fruit juices and soft drinks, light tea, bland, soft and easily digestible foods like khitchri (rice and mung daal), soups and banana, jelly should be encouraged. Rice-based solution reduces the severity of diarrhea because rice starch is well digested in the gut and provides some protein as a further advantage.

Adults: When diarrhea subsides then starts with broth, tea and toast. Gradually add foods to the normal diet as tolerance progresses. Three to four small meals per day may be better tolerated.

Infants: Breast-fed infants should not stop feeding during diarrhea unless it is associated with severe vomiting, but oral glucose electrolyte solution can be given to prevent and treat mild to moderate dehydration. For infants, who are on formula can be reintroduced at half strength and advanced to full strength within two days. Reintroduce previous solids in the infants over 6 months of age beginning with rice cereals.

Adequacy

Initially, the diet is low in energy and nutrients. Once diarrhea is settled and patient starts taking food then diet may provide adequate nutrients and calories.
Food Choices

Initially, clear liquid diet is advised for patients with acute diarrhea. Once the patient is progressed to solids then below mentioned food choices are recommended.

	Food Groups
	Foods Allowed
	Foods Controlled/Avoided

	Bread, cereals and grains
	All types of white bread, rusk (paapay), khitchri, sago dana
	Brown bread, wholemeal bread, paratha, roghni naan, taftaan, kulcha, baqar khani, puri, maalpura.

	Milk and milk products


	Yogurt (Dahi)
	All other forms



	Meat (red meat)


	All except indicated in ’Foods Avoided’.
	Fried and spicy meat dishes

	Meat (white meat and egg)
	All except indicated in ’Foods Avoided’.
	Fried and spicy meat dishes

	Lentils/daal

(with husk)
	None
	All 

	Lentils/daal

(without husk)
	Small quantity of mung daal cooked with rice (khichri).
	All others

	Vegetables (green leafy)
	All except indicated in ’Foods Avoided’.
	Spicy and oily vegetable dishes 

	Vegetables

(starchy)
	All except indicated in ’Foods Avoided’.
	Spicy and oily vegetable dishes

	Fresh fruits
	All fresh fruits
	Fruit chaat

	Dry fruits, nuts and seeds
	None
	All types

	Fats and oils
	In moderate quantity
	-

	Desserts and sweets
	Jelly
	All other types especially made with milk.

	Fluids and drinks
	All others
	All milk and milk products, strong tea, coffee and cola drinks.

	Miscellaneous


	All except indicated in ’Foods Avoided’.
	Gravies made with onion, achaar, chutney, strong spices, deep fried foods.


Adequacy

Initially, the diet is low in energy and nutrients. Once diarrhea is settled and patient starts taking food then diet may provide adequate nutrients and calories. The nutritional adequacy of the diet can be improved with the use of high protein, high calorie nutrition supplements such as:

Pediasure

Pack size: 400 gm

The complete &balanced medical nutrition for children aged 1-10 Years (1cal/ml)


Caloric Distribution

Fat 44.2%
   Protein 12.0%    Carbohydrate 43.8%
Polycose

Pack size: 350 gm

Bridges the caloric gap between intake and requirement

1 tablespoon full = 23 Cal

Caloric Distribution

Fat  -

   Protein  -
        Carbohydrate 100%
Osmolite

Pack size: 500 ml

Isotonic, complete & balanced medical nutrition supplement for problem free tube feeding (1 cal /ml)

Caloric Distribution

Fat 30.3%
   Protein 15.9%    Carbohydrate 53.8%
Pedialyte

Ready to feed, sterilized, oral electrolyte solution for quick convenient and safe replacement of fluid and electrolytes, lost during diarrhea and vomiting.   

Vomiting

Objective

The diet is specifically designed for patients with acute onset of vomiting, which are typically caused by food poisoning. The diet for vomiting is designed to replace fluid and electrolyte losses.

Use

The diet is used in the treatment of acute vomiting caused by food poisoning. In this case, patients are often suffering from diarrhea too; therefore, it is important to use these guidelines in conjunction with diarrhea.

Physiology

Vomiting is the forceful expulsion of gastric contents through a relaxed upper esophageal sphincter and open mouth, which is brought on by coordinated gastric, abdominal and thoracic contraction. It is often preceded by nausea. There are many causes of vomiting, hence, distinguishing the underlying causes are very important in treating vomiting. If vomiting is untreated, it may lead to complications such as hypokalemia, metabolic alkalosis, pulmonary aspiration, rupture of the esophagus and bleeding secondary to a mucosal tear at the gastro-esophageal junction.

Modifications

Most causes of acute vomiting are mild, self-limited and do not require special treatment. However, initially patients are advised to take clear liquid diet (see clear liquid diet) to replace fluid and electrolytes. As the patient progresses from clear liquid to soft/solid diet, rusk, dry toast, jelly, khitchri, potatoes may be introduced.  In case of severe vomiting, hospitalization may be required for intravenous therapy. Avoid oral intake until vomiting ends. 

Adequacy

Depending on individual food choices and tolerance of solid foods, the diet can be adequate in all nutrients. The liquid diet can be inadequate in some nutrients. Based on food selection by individual, the diet should provide adequate calories and nutrients.  

Food Choices

The foods choices are for patients with Vomiting:

	Food Groups
	Foods Allowed
	Foods Controlled/Avoided



	Bread, cereals and grains
	Whole grain or enriched breads and cereals, crackers, bread, khitchri and soft cooked rice


	Coarse cereals such as bran or seeds in or on breads and crackers, bread or bread products with nuts or dried fruit, chapatti

	Milk and milk products
	All milk and milk products without cream if tolerated


	None

	Meat (red meat)
	All lean, tender soft cooked meat, broth, and soup
	All others

	Meat (white meat and egg)
	All types of soft cooked chicken, fish and egg dishes  


	Fried meat dishes, highly seasoned meat dishes such as qorma, biryani, all kind of kebabs, broast, fried fish.

	Lentils/daals

(with husk)
	None


	All kinds

	Lentils/daals

(without husk)
	Soft cooked daals without husk if tolerated
	None

	Vegetables

(green leafy)
	Soft cooked vegetables
	Deep fried and spicy vegetables.



	Vegetables

(starchy) 
	Soft cooked vegetables 
	Deep fried and spicy vegetables 

	Fresh fruits
	All fresh fruits 
	Fruit chaat 

	Dry fruits, nuts and seeds
	None
	All types of dry fruit nuts and seeds

	Fats and oils
	All allowed in moderate quantity
	None

	Desserts and sweets
	Jelly, custard, and ice cream 
	All others 

	Fluids and drinks
	Cold liquids, carbonated beverages
	Strong tea and coffee, milk shakes 

	Miscellaneous


	-
	-


Constipation

Objective

The diet is designed to reduce the symptoms of constipation by stimulating peristalsis, providing bulk, and retaining water in the feces.

Use 

The diet is designed for patients with constipation.  The aims of diet therapy are selection of right type of diet containing adequate amount of fiber and fluids in every day meals. 

Physiology

Constipation occurs when the fecal mass remains in the colon longer than the normal 24 - 72 hours after meal ingestion or when the patient strains to defecate. However, there is considerable confusion as to what is meant by constipation. The symptoms may vary among individuals for e.g. in some people; evacuation every other day or even every third day is normal, in some people, emotional upset may delay the regular evacuation. In this case, the symptoms are usually resolved when the strain is relieved. Chronic constipation may be due to person’s dietary and living habits. Insufficient rest, hurried irregular meals, a food intake that is low in roughage may contribute to poor bowl function.

Modifications

In the hospitalized patient, no dietary treatment for constipation should begin until the diagnostic procedure is completed. In most cases of constipation, a normal diet containing roughage in the form of fresh and cooked fruit and vegetables and including whole grain bread and cereals provides sufficient bulk to maintain regular bowel evacuation. It is advised to consume high fiber foods such as Fresh fruits and vegetables, roti, chapatti, porridge, daals and fluids (water).

A regular, well-balanced diet high in fiber and fluids is recommended to avoid constipation. Eight to ten glasses of fluids (preferably water) daily should be consumed. Care should be taken to gradually increase high fiber foods in the diet because excess dietary fiber may cause cramping and gas which can discourage patients from continuing the high fiber diet.

Adequacy

High fiber diet should be adequate in all the nutrients depending upon individual’s requirements. 

Food choices

The foods choices for patients with Constipation:

	Food Groups


	Foods Allowed
	Foods Controlled/Avoided

	Bread, cereals and grains


	Whole wheat bread, bran bread, chapatti, rice, breakfast cereals, such as porridge, oats and suji
	All types of refined flour (maida) products.

	Milk and milk products
	All 


	None

	Meat (red meat)
	All 


	None

	Meat (white meat and egg)
	All 


	None

	Lentils/daals

(with husk)
	All 
	None

	Lentils/daals

(without husk)
	All 


	None

	Vegetables

(green leafy)
	All in increased quantity if tolerated
	None

	Vegetables

(starchy) 
	All in increased quantity if tolerated


	None

	Fresh fruits
	All in increased quantity if tolerated


	None

	Dry fruits, nuts and seeds
	All types of dry fruits, nuts and seeds


	None

	Fats and oils
	All in moderate quantity


	None

	Desserts and sweets
	All in moderate quantity
	None

	Fluids and drinks


	All except indicated in ‘Foods to Avoid’


	Carbonated drinks and coffee

	Miscellaneous


	-
	-


Diverticulosis

Objective

The diet is designed to provide high fiber foods to prevent having diverticulosis, which develops when the accumulation of fecal matter in the diverticular pocket results in infection and inflammation, sometimes causing ulceration or even perforation. 

Use

A diet is recommended for patients with diverticulosis. This diet contains high fiber foods, which promotes soft, bulky stools that passes more swiftly, are defecated more easily and result in lower intercolonic pressures.

Physiology

Diverticuli are herniations (pockets or sacs) of intestinal mucosa through the muscles of the bowel wall. The process is referred to as diverticulosis. If accompanied by inflammation, the disorder is called diverticulitis. It is important to distinguish between the two, as the diet therapy used is different for each.

Diverticulosis is related to lack of fecal bulk, which increases intraluminal pressure. This may result from a diet low in fiber. The incidence of diverticulosis increases with aging, probably because of the gradual decrease in tensile strength of the intestinal mucosa. 
Modifications

The high fiber diet is based on common foods with greater emphasis on fiber-rich sources such as fruit, vegetables, daals, whole-grain products (roti, chapatti, naan), and porridge. It is recommended to gradually increase fibre content in diet.

Adequacy

Based on the individual's food choices, the diet is adequate in all nutrients. The adequacy of the high fiber diet is questionable for individuals whose mineral intake is marginal due to dietary practice. Some studies indicate that excessive intakes of some dietary fiber sources may bind and interfere with the absorption of calcium, copper, iron, magnesium, selenium and zinc. Hence consumption of a varied high fiber diet is suggested.
Food Choices

The food choices for patients with Diverticulosis:

	Food Groups
	Foods Allowed


	Foods Controlled/Avoided

	Bread, cereals and grains


	Whole wheat bread, bran bread, chapatti, rice, breakfast cereals, such as porridge, oats and suji


	All types of refined flour (maida) products.

	Milk and milk products
	All 


	None

	Meat (red meat)
	All 
	None

	Meat (white meat and egg)
	All 


	None

	Lentils/daals

(with husk)
	All 
	None

	Lentils/daals

(without husk)
	All 


	None

	Vegetables

(green leafy)
	All in increased quantity if tolerated
	None

	Vegetables

(starchy) 
	All in increased quantity if tolerated


	None

	Fresh fruits
	All in increased quantity if tolerated


	None

	Dry fruit, nuts and seeds
	All types of dry fruit, nuts and seeds


	None

	Fats and oils
	All in moderate quantity


	None

	Desserts and sweets
	All in moderate quantity
	None

	Fluids and drinks


	All in moderate quantity 
	None

	Miscellaneous


	-
	-


Diverticulitis

Objective

The diet is designed to reduce fecal output in patients with diverticulitis.

Use

The diet has been advised for patients with acute phase of diverticulitis.

Physiology

Diverticulitis results from inflammation of small pouches (diverticula) formed in the colon wall and lining due to chronic constipation. Inflammation develops when bacteria or other irritants are trapped in pouches, causing spasm and pain in the lower left side of the abdomen, as well as distention, nausea, vomiting, constipation or diarrhea, chills, and fever.
Modifications

In general, common diet is restricted in fiber and residue reduces the frequency and volume of fecal output while prolonging intestinal transit time. In acute cases, complete bowel rest is advised to prevent perforation. Initially elemental diet should be given, then progress to clear liquid diet.  As treatment progresses, a bland diet (no excess spices or fiber) may be used. Avoid nuts and seeds and raw vegetables. As inflammation decreases Gradually progress to normal fiber intake.

Adequacy

Based on the individual's food choices, the diet is adequate in all nutrients. The vitamin and mineral supplementation may be indicated when illness results in sub-optimal intakes and increased requirements. Strict reductions in vegetable and fruit intake may necessitate ascorbic acid and folate supplementation.

Food Choices

The food choices for patients with Diverticulitis:

	Food Groups


	Foods Allowed
	Foods Controlled/Avoided

	Bread, cereals and grains
	All types of fine flour bread, roti, rusk (paapay), khitchri, rice, pasta, noodles, 
	Whole meal roti, chapatti, bread and nan.

	Milk and milk products
	All milk and milk products low in cream 
	None

	Meat (red meat)
	All except indicated in ‘Foods to Avoid’
	Fried and spiced meat dishes, such as qorma, biryani, kababs. 

	Meat (white meat and egg)
	All except indicated in ‘Foods to Avoid’
	Fried and spiced meat dishes, such as qorma, biryani, kebabs, broast, and fried fish

	Lentils/daals (with husk)
	None 


	All 



	Lentils/daals

(without husk)
	All except indicated in ‘Foods to Avoid’


	Fried and spiced daals

	Vegetables 

(green leafy)
	All types of green leafy soft cooked vegetables with moderate cooking oil and spices 


	Fried and spiced vegetables. Raw vegetables.

	Vegetables

(starchy)
	All types of mashed vegetables with moderate cooking fat and spices


	Fried and spicy vegetables. Raw vegetables.

	Fresh fruits 
	All fresh fruits 


	None

	Dry fruit, nuts and seeds
	None
	All 

	Fats and oils
	All in moderate quantity


	None

	Desserts and sweets 
	All except indicated in ‘Foods to Avoid’
	Desserts with cream, nuts and seeds



	Fluids and drinks
	All except indicated in ‘Foods to Avoid’


	Strong tea, coffee and caffeine cold drinks 

	Miscellaneous


	All except indicated in ‘Foods to Avoid’


	Highly seasoned and high fiber food.


Jaundice 

Objective

Jaundice is a sign and not a disease. The causes of jaundice could be excessive red blood cells (RBC) destruction, liver cell infection, and bile obstruction from gallstones, tumors or parasites. In general, the diet for jaundice is designed to provide high calorie, high protein and low fat diet. 

Use

The diet is planned to relieve the signs of jaundice. Before the diet is planned and advised, it is mandatory to assess and correct the underlying causes of jaundice.

Physiology

Jaundice is a sign characterized by hyper bilirubinemia and deposition of bile pigment, yellowing of skin, mucous membranes and sclera. Three pathological causes of jaundice are as follow:

Hemolytic jaundice in which excessive destruction of red blood cells results in increased bilirubin formation.

Obstructive jaundice occurs when there is a block to the pathway between the site of conjugation of bilirubin in the liver cells and the entry of bile into the duodenum. Obstructive jaundice may be divided into two categories: extrahepatic where there is obstruction in the main bile ducts, and intrahepatic, where the lesions lie within the liver between the cells and the main bile ducts.

Hepatocellular jaundice is usually associated with damage to the liver cells by toxic or infective agents, where the power to transfer bilirubin from the blood to the biliary canaliculi is diminished.

In essence, jaundice is a symptom of numerous disorders of the liver, gallbladder and blood; it occurs when pigment in the blood is destroyed.

Modifications

Diet therapies vary from patients to patients depending upon the underlying causes of jaundice. In general, a high-calorie, high protein diet with low fat intake is advised. In the event of hepatic failure, a diet is planned to restrict the protein intake.

Adequacy

Based on the individual's food choice the diet for jaundice patients can be adequate provided there is no protein restriction. In case of protein restriction, intake of dietary supplements containing iron, calcium, vitamin K needs to be advised.

Food Choices

The food choices are for patients with Jaundice:

	Food Groups
	Foods Allowed
	Foods Controlled/Avoided

	Bread, cereals and grains
	All types of bread, naan, roti, rusk (paapay), khitchri, rice, pasta, noodles.
	All types of cereal and grain products containing fats and butter

	Milk and milk products
	All forms of milk and milk products without balai / malai and cream if tolerated
	Milk and milk products with malai / balai and cream, or added fat.

	Meat (red meat)
	All types of lean tender with very little quantity of cooking oil and spices
	Meat dishes with moderate to high cooking fat and spices such as qorma, biryani, pulao 

	Meat (white meat and egg)
	All types of chicken, fish and egg dishes with very little quantity of oil and spices
	Meat dishes with moderate to high cooking fat and spices such as qorma, biryani, pulao

	Lentils / daals

(with husk)
	All types of chickpeas and beans dishes with very little quantity of cooking oil and spices.
	Fried and spicy daals

	Lentils/daals

(without husk)
	All refined lentils and daals with very little quantity of cooking oil and spices
	Fried and spicy daals

	Vegetables 

(green leafy)
	All fresh green raw vegetables and cooked vegetables with very little quantity of oil and spices
	Deep fried vegetable dishes 

	Vegetables

(starchy)
	All vegetables with very little quantity of cooking oil and spices


	Deep fried vegetable dishes 

	Fresh fruit 
	All fresh fruits


	None

	Dry fruit, nuts and seeds
	Dry fruit if tolerated


	All kinds of nuts and seeds

	Fats and oils
	All types, limit to 2 teaspoon (10g) per day
	Limit the intake as specified in ‘Foods Allowed’

	Desserts and sweets
	All types of desserts and sweets such as custard, ice cream, jelly
	Desserts such as kheer, halva, khoya, gajraila, zerda

	Fluids and drinks
	All types of beverages, juices, tea, coffee, milk shakes, lassi, sherbets, and cold drinks 
	All shakes and drinks with cream.

	Miscellaneous


	Other than specified in ‘Foods Allowed’
	Highly seasoned and fatty food products


Hepatitis

Objective

The diet is based on high calorie, high protein, high carbohydrate and moderate fat foods for patients with hepatitis, to prevent further damage to the liver and promote regeneration of new tissues when possible.

Use

The diet is used in the treatment of hepatitis.

Physiology

Hepatitis is defined as liver inflammation with variety of etiologies:

Hepatitis A Virus (HAV), previously called infectious hepatitis. It is spread by the oral-fecal route from an infected person through contaminated water and food. 

Hepatitis B Virus (HBV), formerly called serum hepatitis. It is classified as a sexually transmitted disease (STD) because it is spread via body fluids, semen, saliva, tears, and by needle-sharing among drug users.

Hepatitis C Virus (HCV), is associated with chronic active hepatitis, liver cirrhosis, and liver cancer.

Hepatitis D Virus (HDV), previously called non-A, non-B, is toxic to functional liver cells and may be related to the onset of HAV and HBV

Hepatitis E Virus (HEV), the newest of the discovered viral diseases, has a mortality rate of 80 to 90 percent. It may be due to toxic liver injury such as with carbon tetrachloride or acetaminophen overdose. Pregnant women, who contract HEV, usually in the third trimester, die of rapid liver failure.

Modifications

The goal of diet therapy for hepatitis of any type is to promote liver tissue healing. 

High protein, high carbohydrate, moderate fat diet is designed to:

1. Prevent further injury and promote liver regeneration.

2. Prevent or correct weight loss, which often results from a poor appetite, nausea, and vomiting.

3. Prevent or alleviate hepatic coma, which may be a risk caused by transient liver damage and therapy with a diet of normal to high protein. Intake of protein should be1.5-2 g/kg body weight. One half to three fourth of the protein allowance should come from high biological value protein (milk, meat, egg), distributed throughout the day.

4. Provide 40-50 kcal/kg desired body weight, supplied by liberal amount of carbohydrate and fat.

5. Determine need for fluid and sodium restriction, mineral and vitamin supplements on an individual basis.

6. For patients with acute hepatitis, provide nutrients with a 5-10 % glucose solution with intravenous amino acids. Branched Chain Amino Acids (BCAAs) are acceptable.

7. As the patient progresses, use a liquid diet and then a diet of small, frequent feedings of regular or soft foods. Total Parenteral Nutrition (TPN) only if necessary.

8. Suggest six small meals than three large ones.

9. Dietary supplements containing vitamins and minerals are suggested to replace losses and to aid in liver cell regeneration.

Adequacy

Based on the individual's food choice the diet can be adequate if high calorie, high protein foods are included in the diet.
Food Choices

The food choices are for patients with Hepatitis:
	Food Groups
	Foods Allowed
	Foods Controlled/Avoided

	Bread, cereals and grains


	All types of bread, naan, roti, rusk (paapay), khitchri, rice, pasta, noodles
	All types of cereal and grain products with high fat

	Milk and milk products
	All milk and milk products without balai/malai and cream if tolerated
	Milk and milk products with malai/balai and cream, or added fat.

	Meat (red meat)
	All lean meat cuts cooked in very little quantity of oil and spices
	Meat dishes with moderate to high cooking fat and spices such as qorma, biryani, pulao 

	Meat (white meat and egg)
	All lean meat cuts and egg preparations in very little quantity of oil and spices
	Meat dishes with moderate to high cooking fat and spices such as qorma, biryani, pulao

	Lentils/daals

(with husk)
	All types of chickpeas and beans dishes cooked in little quantity of cooking oil and spices.
	Fried and spicy daal dishes

	Lentils/daals

(without husk)
	All types refined lentils and daals cooked in little quantity of oil and spices
	Fried and spicy daal dishes



	Vegetables

(green leafy)
	All fresh green vegetables; raw, and cooked in little quantity of oil and spices
	Deep fried vegetables 

	Vegetables

(starchy) 
	All vegetables with very little quantity of cooking oil and spices
	Deep fried vegetables

	Fresh fruits
	All fresh fruits
	None

	Dry fruits, nuts and seeds
	Dry fruits
	All nuts and seeds

	Fats and oils
	Cooking oil, limit to 2 teaspoon (10g) per day
	As specified in ‘Foods Allowed’

	Desserts and sweets
	Custard, and jelly
	Saturated fat based sweets such as kheer, halva, khoya, gajraila

	Fluids

and drinks


	All types of beverages, juices, tea, coffee, milk shakes, lassi, sherbets, and cold drinks 
	Shakes and drinks with cream

	Miscellaneous


	Other than indicated in ‘Foods Avoided’
	Highly seasoned and fatty food products


Adequacy

Based on the individual's food choice the diet can be adequate if high calorie, high protein foods are included in the diet. The individual adequacy of the diet can be improved by using low calorie diet, high protein nutrition supplements such as: 
Ensure Powder
Pack size: 400 gm

Complete and balanced medical nutrition therapy for weight loss, weakness, fatigue, loss of appetite in disease and illness (1 cal / ml)

Caloric Distribution
             Fat 31.5%        Protein 14%       Carbohydrate 54.5%
          

   

Ensure Plus
Pack size: 250 ml

High protein, high calorie, medical nutrition supplement for metabolically stressed patients e.g. surgery, trauma, sepsis, chronic infections, burns, cancer and multiple fractures (1.5 cal/ml).

Caloric Distribution

Fat 30%
   Protein 16.7%    Carbohydrate 53.3%





  


Polycose

Pack size: 350 gm

Bridges the caloric gap between intake and requirement

1 tablespoon full = 23 Cal

Caloric Distribution

Fat  -

   Protein  -
        Carbohydrate 100%
Cirrhosis

Objective

The diet is based on high calories, high protein foods to promote liver regeneration, correct nutritional deficiencies, prevent and correct protein intolerances.
Use

The diet is designed for patients with hepatic cirrhosis.
Physiology

Cirrhosis is the final stage of liver injury. It is characterized by repeated episodes of liver necrosis followed by regeneration, resulting in fibrous (scar) tissue formation. The fibrous tissue distorts and disrupts the normal architecture of the hepatic lobules. This compresses blood, lymph, and bile flow through the liver, hence, affects the delivery of oxygen, nutrients and other hepatotropic substances. Once the diffuse vascular and fibrous bands have formed, the condition is irreversible.
Modifications

Cirrhosis has early and late stages. The early stages affect the digestive system and may cause nausea, vomiting, distention, diarrhea, and anorexia. These symptoms are managed by a dietary plan similar to that for hepatitis. The rationale for diet therapy is to support remaining liver function and prevent further cell destruction. 
In the end stage of cirrhosis, the patient is severely malnourished. Symptoms such as edema, ascites, anemia, infections, intestinal bleeding, jaundice and esophageal varicose may be present. In general, a diet high in protein, carbohydrate, vitamins, and calories, and moderate in fat is preferred for advanced cirrhosis. Following changes are advised according to patient’s condition.

Protein: In the absence of hepatic coma, high protein diet is advised. In the event of hepatic coma, intake of protein should be limited to 20g per day.

Sodium: If edema and/or ascites are present then 500 to 1000 mg sodium is advised through diet. There may be a need to limit fluid intake.

Texture: In the presence of esophageal varicose, semisolid or liquid diet is advised to avoid potential rupture and hemorrhage. These patients are advised to cut down the intake of coffee, tea, pepper, and chilies.
Adequacy

Although, patient is advised to have high calories, high protein foods, the diet can be nutritionally inadequate due to patient’s intolerance and poor intake.  

Food Choices

The foods choices are for patients with Liver Cirrhosis: 

	Food Groups
	Foods Allowed
	Foods 

Controlled/Avoided

	Bread, cereals and grains
	All types of bread, naan, roti, rusk (paapay), khitchri, rice, pasta, noodles
	All cereal and grain products containing high fat

	Milk and milk products
	All milk and milk products without balai / malai and cream if tolerated
	Milk and milk products with malai / balai and cream, or added fat.

	Meat (red meat)
	All types of lean meat cuts, cooked in little quantity of oil and spices
	Meat dishes with moderate to high cooking fat and spices such as qorma, biryani, pulao 

	Meat (white meat and egg)
	All types of lean meat cuts, cooked in little quantity of oil and spices. Boiled and poached egg
	Meat dishes with moderate to high cooking fat and spices such as qorma, biryani, pulao

	Lentils/daals

(with husk)
	All cooked in little quantity of oil and spices.
	Spicy and fried daal dishes



	Lentils/daals

(without husk)
	All cooked in little quantity of oil and spices
	Spicy and fried daal dishes



	Vegetables

(green leafy)
	All green vegetables; raw, and cooked in very little quantity of oil and spices
	Deep fried vegetables

	Vegetables

(starchy) 
	All green vegetables; raw, and cooked in very little quantity of oil and spices
	Deep fried vegetables

	Fresh fruits
	All fresh fruits


	None

	Dry fruits, nuts and seeds
	Dry fruits
	Nuts and seeds

	Fats and oils
	All, limit to 2 teaspoon (10g) per day
	Limit to the amount indicated in ‘Foods Allowed’

	Desserts and sweets
	Custard, and jelly
	Sweet dishes with lots of fat such as kheer, halwa, khoya, gajraila

	Fluids and drinks
	All types of beverages, juices, tea, coffee, milk shakes, lassi, sherbets, and cold drinks 
	Shakes and drinks with cream

	Miscellaneous


	Other than indicated in ‘Foods Avoided’
	Highly seasoned and fatty food products


Helpful Hints

In the presence of edema and ascites, restrict the intake of fluids and sodium. Patients with hepatic coma should be given low protein diet.
Adequacy

Although, patient is advised to have high calories, high protein foods, the diet can be nutritionally inadequate due to patient’s intolerance and poor intake.  
Ensure Powder
Pack size: 400 gm

Complete and balanced medical nutrition therapy for weight loss, weakness, fatigue, loss of appetite in disease and illness (1 cal / ml)

Caloric Distribution

Fat 31.5%        Protein 14%       Carbohydrate 54.5%
Ensure Plus

Pack size: 250 ml

High protein, high calorie, medical nutrition supplement for metabolically stressed patients e.g. surgery, trauma, sepsis, chronic infections, burns, cancer and multiple fractures (1.5 cal/ml).

Caloric Distribution

Fat 30%
   Protein 16.7%    Carbohydrate 53.3%
Polycose
Pack size: 350 gm

Bridges the caloric gap between intake and requirement

1 tablespoon full = 23 Cal

Caloric Distribution

Fat  -

   Protein  -
        Carbohydrate 100%
Cholelithiasis, Cholecystitis and Cholecysectomy

Objective

The diet is based on low fat, moderate protein and high carbohydrate food to alleviate gallbladder contraction.
Use

The diet is designed for patients with cholelithiasis, cholecystitis and cholecysectomy
Physiology

There are two major disorders of gallbladder: 

1. Cholelithiasis is defined as the presence of gallstones. Gallstones contain primarily cholesterol, bilirubin and calcium salt. Incidence is greater with ageing, in diabetes, in obesity, in pregnancy, and with use of estrogens.

2. Cholecystitis is inflammation of the gallbladder. Its acute form is almost always caused by stones. Acute stages require surgery unless the condition subsides because of medical therapy. The chronic form may be caused by bacteria, chemical irritants, or stones. Symptoms and signs include abdominal pain (radiating to back), vomiting, nausea, and fever.

Cholecystectomy is the surgical removal of the gallbladder. When an individual with cholelithiasis and cholecystitis eats a meal, especially if fat content is high, the gallbladder contracts in response to cholecystokinin stimulation. This causes severe pain, fullness, distention, nausea, and vomiting. In this case, surgery usually is the treatment of choice. However, surgery may be delayed for two reasons: until the inflammation subsides or until the patient loses weight if he or she is obese. In these cases, supportive therapy is diet, which is as follow:

1. During acute attack of cholecystitis, nothing per oral should be given. As patient’s condition is improved, use a low fat diet.

2. Limit foods that cause pain or flatulence.

3. The patient with chronic cholecystitis, use a fat/calorie-controlled diet to promote drainage of the gallbladder without excessive pain. The patient should consume adequate amounts of carbohydrates, especially fiber (such as pectin, which binds excess bile acids).

4. For the patient with cholelithiasis, encourage a diet that is high in fiber, and if necessary, low in calories.

5. Fat-soluble vitamins may need to be required in dietary supplement form. 

Modifications

Diet is modified to contain 40 to 50 g fat per day. Restriction of gas forming foods should be individualized and not implemented randomly. If weight loss is indicated, calories should be reduced accordingly.
Adequacy

The diet designed for patients with cholelithiasis, and cholecystitis should be nutritionally adequate.

Food Choices
The foods choices are advised patients with Cholelithiasis:

	Food Groups
	Foods Allowed


	Foods Controlled/Avoided

	Bread, cereals and grains
	All types of bread, naan, roti, chapatti, rusk (paapay), khitchri, rice, pasta, noodle.
	High fatty food such as paratha, puri, maal puraa, and bakery products

	Milk and milk products
	All milk and milk products without malai/balai
	Milk and milk products, milk with malai/balai

	Meat (red meat)
	All lean meat cuts, cooked in little oil. 1/4 kg meat in total is 

(red + white) allowed in a day. 
	Meat dishes with high fat and spices such as qorma, biryani, pulao.

	Meat (white meat and egg)
	All lean meat cuts, cooked in little oil. 1/4 kg meat in total is 

(red + white) allowed in a day.
	Meat dishes with high cooking fat and spices such as qorma, biryani, pulao

	Lentils/daals

(with husk)
	All cooked in little oil and spices.
	Fried and spicy daal dishes



	Lentils / daals

(without husk)
	All cooked in little oil and spices
	Fried and spicy daal dishes



	Vegetables

(green leafy)
	All fresh green vegetables; raw, and cooked in little quantity of oil and spices
	Deep fried vegetables 

	Vegetables

(starchy) 
	All fresh green vegetables; raw, and cooked in little quantity of oil and spices
	Deep fried vegetables

	Fresh fruits
	All fresh fruits


	None

	Dry fruits, nuts and seeds
	Dry fruits


	Nuts and seeds

	Fats and oils
	All, limit to 2 teaspoon (10g) per day
	None

	Desserts and sweets
	Jelly and custard
	Sweet dishes with lots of fat such as kheer, halwa,  khoya, gajraila

	Fluids and drinks
	All types of beverages, juices, tea, coffee, sherbets, cold drinks and soups 
	Other than specified in ‘Foods Allowed’

	Miscellaneous


	Other than specified in ‘Foods Avoided’


	Highly seasoned and fatty food products


Food Choices

The food choices are for patients with Cholecystitis:
	Food Groups
	Foods Allowed
	Foods Controlled/Avoided



	Bread, cereals and grains
	All types of bread, naan, roti, chapatti, rusk (paapay), khitchri, rice, pasta, noodles.
	High fatty food such as paratha, puri, maal puraa, cake-rusk

	Milk and milk products
	All milk and milk products without malai/balai
	All milk and milk products with malai/balai

	Meat (red meat)
	 All lean meat cuts, cooked in little oil. 1/4 kg meat in total is 

(red + white) allowed in a day.
	Meat dishes with high fat and spices such as qorma, biryani, pulao, if not tolerated 

	Meat (white meat and egg)
	All lean meat cuts, cooked in little oil. 1/4 kg meat in total is 

(red + white) allowed in a day.
	Meat dishes with high fat and spices such as qorma, biryani, pulao

	Lentils/daals

(with husk)
	All cooked in a little quantity of fat and spices.
	Fried and spicy daal dishes



	Lentils/daals

(without husk)
	All cooked in a little quantity of fat and spices
	Fried and spicy daal dishes

	Vegetables

(green leafy)
	All seasonal fresh green vegetables cooked in small quantity of fat and spices
	Deep fried vegetables

	Vegetables

(starchy) 
	All cooked in small quantity of fat and spices


	Deep fried vegetables

	Fresh fruits
	All fresh fruits


	None

	Dry fruits, nuts and seeds
	Dry fruits
	Nuts and seeds

	Fats and oils
	All in total limit to 2 teaspoon (10g) per day
	None

	Desserts and sweets
	Custard and jelly
	Sweet dishes with high fat such as kheer, halwa, khoya, gajraila

	Fluids and drinks
	All types of beverages, juices, tea, coffee, sherbets, and cold drinks 
	Except as indicated in ‘Foods Allowed’

	Miscellaneous


	Except as indicated in ‘Foods Avoided’
	Highly seasoned and fatty food products


Food Choices

The food choices are for patients with Cholecystectomy:

	Food Groups
	Foods Allowed


	
Foods Controlled/Avoided

	Bread, cereals and grains
	All types of bread, naan, roti, chapatti, rusk (paapay), khitchri, rice, pasta, noodle.
	High fatty food such as paratha, puri, maal puraa, and cake-rusk  

	Milk and milk products
	All milk and milk products without malai/balai
	Milk and milk products with malai/balai

	Meat (red meat)
	All lean meat cuts, cooked in little oil. 1/4 kg meat in total is 

(red + white) allowed in a day.
	Meat dishes with high fat and spices such as qorma, biryani, pulao 

	Meat (white meat and egg)
	All lean meat cuts, cooked in little oil. 1/4 kg meat in total is 

(red + white) allowed in a day.
	Meat dishes with high cooking fat and spices such as qorma, biryani, pulao

	Lentils/daals

(with husk)
	All daal dishes with very little quantity of fat and spices.
	Fried and spicy daal dishes

	Lentils / daals

(without husk)
	All types refined lentils and daals with very little quantity of cooking oil and spices
	Fried and spicy daal dishes



	Vegetables

(green leafy)
	All seasonal fresh green vegetables cooked in small quantity of fat and spices
	Deep fried vegetables

	Vegetables

(starchy) 
	All cooked in small quantity of fat and spices
	Deep fried vegetables

	Fresh fruits
	All fresh fruits


	None

	Dry fruits, nuts and seeds
	Dry fruits
	Nuts and seeds

	Fats and oils
	All in total limit to 2 teaspoon (10g) per day
	None

	Desserts and sweets
	Custard and jelly
	Sweet dishes with high fat such as kheer, halwa, khoya, gajraila

	Fluids and drinks
	All types of beverages, juices, tea, coffee, sherbets, and cold drinks 
	Except as indicated in ‘Foods Allowed’

	Miscellaneous


	Except as indicated in ‘Foods Avoided’


	Highly seasoned and fatty food products


Renal Diseases

Objective

The diet is based on restricted protein, sodium, phosphorus, and fluids. The diet is designed to provide adequate amount of essential nutrients and sufficient calories to maintain optimal nutrition of renal patients.

Use

This diet is designed for patients with acute or chronic renal failure. Dietary guidelines are also included for patients on hem dialysis and peritoneal dialysis.

Physiology

Impaired kidney function results in altered filtration, absorption and excretion of metabolites and reduced urinary output. In renal disease, hormonal function is affected and causes impaired vitamin D activation, red blood cell synthesis, and glucose tolerance. The changes vary with the cause of renal impairment. Hence, dietitian should monitor serum sodium, potassium, blood urea nitrogen (BUN), phosphate, urinary output, and presence of acidosis in patients with renal problem. Restriction must be individualized for each patient.
Modifications

The diet therapy for renal diseases in general requires restriction of many nutrients which are as follow:

Protein intake needs to be restricted to avoid excessive amount of nitrogenous waste products in the blood and to prevent negative nitrogen balance. The amount of protein in the diet depends on renal function and type of dialysis. Protein status should be monitored by testing the blood urea nitrogen (BUN), serum creatinine, and serum albumin.

Sodium is restricted to avoid fluid retention, hypertension, and to help prevent congestive heart failure. The following factors need to be monitored: serum sodium level, daily weight fluctuations that may indicate fluid retention.

Potassium level of the diet is monitored to prevent hyperkalemia as well as hypokalemia.  Adjustment in the potassium level in the diet should be made after checking serum potassium level, urinary potassium level and drug therapy.

Phosphorus needs to be controlled and calcium may need to be supplemented to avoid bone disease in renal patients. As phosphate serum level rises, the serum calcium level decreases. Hence, the advice is to limit the intake of high phosphorus foods such as dairy products.

Vitamins requirements vary depending upon dietary restriction and type of dialysis. With the exception of vitamin D, the requirements for fat-soluble vitamins are usually met. Intake of water-soluble vitamins is inadequate due to restriction of food rich in water-soluble vitamins, vitamin losses in dialysis, and altered vitamin metabolism.

Minerals needs to be monitored are: calcium, iron, and magnesium

Calories should be adequate to achieve and maintain optimal nutritional status and prevent catabolism. A diet high in complex carbohydrate and fat may be advised to spare protein. Renal patients are susceptible to cardiovascular problems. Therefore, the diet should contain more complex carbohydrate and polyunsaturated fats.

Fluid allowance may need to be restricted as urine output is often decreased in renal failure. Fluid allowance is based on 24 hours urine output plus 500 - 1000 ml per day. Other factors need to be considered for the level of fluid restriction is; presence of edema, congestive heart failure, and degree of sodium restriction and diuretic therapy. 

Acute Renal Failure

It involves abrupt decline in renal function with waste retention. 

Causes of acute renal failure could be; burns, severe crushing injuries, transfusion, antibiotics, nephrotoxicity, anesthesia use, cardiac transplantation, shock, or sepsis. The patient with acute renal failure excrete less than 500 ml of urine daily; at least 600 ml is required to eliminate solute wastes. 

Signs and symptoms of acute renal failure include anorexia, nausea, drowsiness, fatigue, itching, poor vision, headache, dyspnea and weakness. Dialysis (daily or every other day) is necessary if other treatment fails, especially for hyperkalemia, pulmonary edema, uremia with malignant hypertension.

Modifications

· To maintain fluid, electrolyte and mineral balances. The sample calculation of fluid requirements in acute renal failure is given in table I. 

· Prevent or correct uremia, hyperlipidemia, protein calorie malnutrition, sepsis and pulmonary complications.

· Reduce workload by minimizing waste (urea, uric acid, creatinine and electrolytes).

· Restrict fluid intake to patient’s output plus 500 ml for insensible losses. Fluid need increases if the patient has a fever.

· Initially the diet should provide 0 .6 g protein per kilogram body weight per day and amount should be increased as kidney function improves. Sixty to 70 percent of protein should be of high biological value to provide the proper ratio of essential amino acids to non-essential amino acids. 

· The intake of potassium and sodium should be restricted during anuric phase.

The recommended nutrients allowance for patients with acute renal failure is shown in table II.

Chronic and End-Stage Renal Failure 

Chronic renal failure causes permanent reduction in function, eventually leading to end-stage renal disease.  In chronic renal failure, the level of urea and nitrogenous waste is very high in blood stream. 

Causes of renal failure are diabetes, hyperparathyroidism, recurrent acute or chronic glomerulonephritis, tubular disease, chronic hypercalcemia, and chronic hyperkalemia, vascular diseases (ischemic disease, malignant hypertension, nephrosclerosis, pyelonephritis, renal calculi or neoplasms

Signs and symptoms of chronic renal failure are severe headache, dyspnea, edema of the hands and legs, failing vision, poor appetite, nausea and vomiting, abdominal pain, mouth ulcers, hiccups, bone and joint pain, fatigue, uremia convulsions.

Modifications

· If patient has edema, restrict sodium intake to 1 - 3 g per day.

· Restrict intake of phosphorus to 8 - 12 mg per kilogram of ideal body weight by decreasing intake of dairy products.

· In severe stages of chronic renal failure, restrict intake of protein to .6 - .8 of per kilogram of ideal body weight; 60 -70% of protein should be of high biological value protein.

· Fluid restriction should be equivalent to the patient’s output plus 500 - 1000 ml for insensible losses.

Dialysis

Treatment of End - Stage Renal Failure require either dialysis or renal transplant. Dialysis can be done by two methods: hemodialysis or peritoneal dialysis.

Hemodialysis 

It is artificial filtering of blood by a machine, which is a catabolic process. However, less protein is lost with hemodialysis than with peritoneal dialysis, nevertheless, amino acid losses still occur. Morbidity is related to physical fitness at the start of therapy. The dialysis fluid is similar to that of normal plasma. In hemodialysis, waste products and electrolytes move by osmosis from the blood into the dial sate and are removed.

Chronic long - term dialysis can aggravate bone problems, anemia, and endocrine disorders and can lead to malnutrition if not monitored carefully. Nutritional intervention can decrease malnutrition and mortality. 

Modifications

· Intake of protein should be 1.1 - 1.4 g / kg of body weight per day, 70% should be of high biological value proteins.

· Limit intake of sodium to 2 - 3 g per day unless there are large losses in dialyses or through vomiting or diarrhea.

· Check pre-dialysis levels of potassium and phosphorus. Modify diet accordingly. Dialysis removes very little phosphorus hence diet should not furnish more than 17mg phosphorus per kilogram of body weight.

· Limit potassium to 2 g only.

· Calorie intake of patients should be calculated using 30 - 35 calories per kilogram of ideal body weight.

· Use dietary supplements containing water-soluble vitamins.

Peritoneal dialysis 

It involves artificial filtering of the blood by a hyper osmolar solution (with osmosis to remove water and diffusion for glucose exchange/waste removal). Peritoneal dialysis removes metabolic wastes and excess fluid from the body but not so thoroughly. There are three types of peritoneal dialysis: IPD (intermittent); CCPD (continuous cycling); and CAPD (continuous ambulatory). Chronic long - term dialysis can aggravate bone problems, anemia, and endocrine disorders and can lead to malnutrition if not monitored carefully. Nutritional intervention can decrease malnutrition and mortality. 

Modifications

· Protein intake should be 1.2 - 1.5 g per kilogram of ideal body weight, should be of high biological value protein.

· Use sufficient calories - 25 - 35 calories per kilo gram of body weight daily, one-third of which should come from carbohydrates.

· Sodium intake of 2 - 3 g is advised.

· Adjust phosphorus intake according to serum levels. Limit the intake of phosphorus to 1 g per day.

· Encourage or restrict fluid intake according to intake or output (usually less than 2 liters daily).

· Dietary supplement containing water-soluble vitamins are advised.

Renal transplant 

It involves the surgical implantation of a kidney from a living related donor, a living non-related donor, or a cadaver. After a renal transplant, the patient has a functioning donor kidney. The acute post transplantation phase lasts up to 2 months; the chronic phase starts after two months.

Modifications

· Postoperatively, progress from clear liquid diet to solid diet as quickly as possible.

· Daily intake of protein should be according to age and sex. High protein (1.5g / kg) is advised while on steroids. A long-term daily protein intake of approximately 1 g/kg is suggested with successful transplantation.

· Limit the intake of sodium to 2 - 4 g.

· Increase the intake of calcium by 1 - 1.5 times the RDA to offset poor absorption.

· Dietary supplement containing vitamin D, magnesium and thiamine is advised as needed.

· The special diet may be discontinued when drug therapy is reduced to maintenance levels. Encourage exercise and weight control plan there after.

The guide to blood values for dialysis patients is shown in table III.

Nephrolithiasis 

Kidney stones are formed when the concentration of components in the urine reaches a level in which crystallization is possible. Renal stones vary according to the size, shape and position of the stone, and the presence and nature of the underlying condition. Renal calculi may be present for many years and yet give rise to no symptoms. The most common complaint is an intermittent dull pain in the loin or back, increased by movement or a sudden jolt. A stone when small enough to enter the urethra and large enough to obstruct it, the attack of renal colic develops.

Stones may consist of uric acid, urates, calcium oxalate, calcium carbonate, calcium phosphate and other material. Very rarely cystine stones are formed. Stones are seldom "pure," but usually are mixture of several substances. Uric acid and calcium oxalate are the commonest constituents. Some of the constituents of urine are present in concentrations in excess of their maximum solubility in water.

Causes of renal calculi could be hot climate, occupation such as boiler man who sweat excessively, poor diet, sepsis of the urinary tract, prolonged confinement to bed, increased urinary excretion of calcium, genetic enzyme defects, and excessive excretion of uric acid e.g. gout and leukemia.

Modifications    Fluid intake should be high, as tolerated. Since the constituents in renal and vesicle calculi are all found in foods, it is not surprising that patient is frequently advised dietary restrictions of various kinds depending on the nature of the stone. These restrictions are aimed at reducing the output in the urine of relatively insoluble substances. Their value is now criticized on three grounds. First, the urinary output of oxalate, urates and phosphates, from which stones are usually formed, is now known to depend more on endogenous metabolism than on exogenous sources. Secondly, stones seldom consist of a single substance, and the dietary treatment of mixed stones obviously presents practical difficulties. Thirdly, the evidence that dietary restrictions are successful in the prevention of urinary calculi is unsatisfactory. For these reasons many authorities impose no dietary restrictions, since it is unlikely that they will be effective, and the treatment causes considerable inconvenience to the patient. This view is generally sound but we feel that there are circumstances in which some dietary restriction may be advisable.

In Calcium oxalate stones, calcium intake (skim milk, yogurt, broccoli, oranges) should be increased to more than 1000 mg/ day. The diet should be moderate in sodium, high in potassium and low in animal proteins. Foods high in oxalates such as spinach, beets, nuts, chocolates, tea, and wheat bran should be avoided.

In Cystine stones, use a diet low in cystine, methionine, and cysteine. Protein intake should be lessened but not severely restricted. Cystine stones usually are the result of hereditary defects.

In Uric acid stones, reduce the intake of foods high in purines. Uric acid stones may result from gout, leukemia, or cancer. The nutrient requirements for adults with renal disease, based on type of therapy are shown in table IV.

TABLE 1

Sample calculation of fluid requirements in acute renal failure 

	LOSSES
	

	Measured urine output of previous 24 hr
	  200 ml

	Insensible water loss in 24 hr (varies with room temperature, room humidity and body temperature)
	  200ml

	Water loss in vomit
	  100 ml

	Total water loss in 24 hr
	  800 ml

	INPUT
	

	Water produced by metabolism in 24 hr (provided catabolism and weight loss are not occurring)
	  500 ml

	Water to allow for fluid gain
	  800 ml

	Water in usual diet in 24 hr
	  500 ml

	Additional fluid intake needed in 24 hr to replace losses in urine and vomit
	  300 ml

	Total water input in 24 hr
	  2100 ml


TABLE II

The recommended nutrients allowance for acute renal failure

	NUTRIENT
	AMOUNT

	Protein 
	0.6 to 0.8 g / kg IBW, increasing as GFR returns to normal. 60 % should be HBV protein.

	Energy
	30-40 kcal / kg body weight.

	Potassium
	30-50 mEq/day in oliguric phase (depending on urinary output, dialysis and serum K+ level); replace losses in diuretic phase.

	Sodium
	20 - 40 mEq /day in oliguric phase (depending on urinary output, edema, dialysis and serum sodium level); replace losses in diuretic phase. 

	Fluid
	Replace output from the previous day (vomit, diarrhea, urine) plus 500 ml.

	Phosphorus
	Limit as needed.


TABLE III

Dialysis patient's guide to blood values*

This guide is to help you in the understanding of laboratory reports. The normal values are for people with good kidney function. Acceptable values for dialysis patients are given in the next column. Blood values should fall within the range for dialysis patients. Many things affect blood values, and diet is one of these. Understanding blood chemistry will help diet control.

	BLOOD TEST +
	NORMAL VALUES
	VALUES 

FOR DIALYSIS PATIENTS 
	FUNCTION
	DIET CHANGES

	Sodium
	136-145 mEq/1
	Same
	Found in salt and many preserved foods. A diet high in sodium will make you thirsty. When you drink too much fluid, it may dilute the sodium and it will look low.

If you eat too much sodium and do not drink water, it may be high. Always check your weight gains against your sodium value.
	High: Eat less salt and salty foods. Make sure you are gaining about 1.5 kg between dialyses and are not dehydrated.

Low: Probably drinking too much fluid. Weight gains to 1.5 kg between dialyses. Eat less salt and fewer salty foods if weight gain exceed 1.5 kg

	Potassium
	3.5-5.5 mEq/1
	Same
	Found in most high-protein food, and vegetables. It affects muscle action, especially the heart. High levels can cause your heart to stop. Low levels can also cause symptoms, such as weakness.
	High: Avoid foods with over 250 mg of potassium per serving and limit daily intake to 2000 mg. Consult a dietitian.

Low: Add one 250 mg potassium food per day and recheck blood level.

	Chloride
	97.108 mEq/1
	Same
	Usually associated with amount of sodium in the blood.
	No dietary changes.

	Total CO2
	23.30 mEq/1
	Lower than normal
	Total carbon dioxide is a measure of how acidic your blood is. Your kidneys normally keep this normal. When they fail, your blood became more acidic, and your CO2 is lower.
	No dietary changes.

	Creatinine
	0.7-15 mg/dl
	10-15 mg/dl
	A normal waste product of muscle breakdown. This value is controlled by dialysis. You have a higher amount because the artificial kidney is not working all the time like the normal kidney does.
	No dietary changes; normal dialysis controls creatinine.

	Glucose
	60.125 mg/dl
	Some (higher for diabetic)
	This sugar in the blood is made from the food that you eat, especially the starches and sugars. The body uses glucose for energy. 

For diabetics: a high blood sugar can make you thirsty.
	You need a minimum of 4 servings of breads/ starches or cereals and 2-3 servings of fruit to provide energy. 

For diabetics: Avoid concentrated sweets unless your blood sugar is low.

	Calcium
	8.5-10.5 mg/dl
	8.5-11 mg/dl
	Found in dairy products, meats, and green vegetables. It is used by the body to make bone and help muscle movement. It is closely related to phosphorus; vitamin D is needed for its absorption. 

Calcium and phosphorus are needed for strong bones. They have a "see saw" relationship, thus when phosphorus is up, calcium is down. The ratio should be kept within normal for strong bones.
	High: Eat fewer milk products. Check with your doctor if you are taking calcium supplement.

Low: Increase calcium in diet (if phosphorous is normal) by adding more milk products. You need a calcium supplement. Check with your doctor before taking.

	BUN
	4-22 mg/dl
	Less than 100 mg/dl
	Waste product of protein breakdown. Unlike creatinine, this is affected by the amount of protein in your diet. Dialysis removes urea nitrogen.
	High: Limit intake of meat, fish, chicken, and dairy products to about 3 servings per day and contact the dietitian.

Low: May be low if you are not eating and are losing weight. May also increase with loss of muscle. Contact the dietitian.

	Uric acid
	4.0-8.5 mg/dl
	Same
	A waste product of purine. High level may be related to symptoms of gout.

Purine are found in a variety of foods.
	No dietary changes. Since purine are found in most foods, you would have to stop eating! If you have gout, your doctor can prescribe a medicine to lower it.

Keep calcium and phosphorus within normal range.

	Alk phosphatese
	30-115 IU/I
	Same
	Found in normal bone. Released from bone when calcium is being removed. 

Liver damage, and damage of any tissue.
	No. dietary changes.

	LDH
	80-220 IU/I
	Same
	Enzymes released when tissue is damaged. Increased in infection, heart problems,
	

	HCT
	35-45 %
	Usually lower
	This is the percentage of red blood cells in the blood. Red blood cells vary oxygen to the cells. Everyone's value is different; learn what is normal for you.
	If haematocrit is dropping, then patient may require an iron supplement. Do not take iron with your phosphate binders.

	Serum ferritin
	100-200   g/I (men)

100-150 g/I (women)
	Same
	Ferritin is the form of iron stored in the liver. If iron stores are low, you cannot make new red blood cells.
	

	Hepatitis B surface antigen (hepatitis)
	Negative
	Same
	A protein in your body if you have serum hepatitis, a liver disease.
	No dietary changes.


* Developed by Linda Peterson, RN, and Katy Wikkens, RD, Northwest Kidney Centre, Seattle, Washington.

† Terms: Alk phos = alkaline phosphatase; BUN = blood urea nitrogen; HCT= haematocrit; LDH= lactic dehydrogenase; SGOT= serum glutamic  axaloacetic transaminase.

†† Normal range is dependent on type of laboratory testing done (Blagg, C, 1993).

TABLE IV

Nutrition requirements for adults with renal disease based on type of therapy

	THERAPY
	ENERGY
	PROTEIN
	FLUID
	SODIUM
	POTASSIUM
	PHOSPHORUS

	Impaired renal function (predialysis)
	40 - 50 kcal/kg IBW*
	0.6 to 0.8 g/kg IBW
	ad lib
	Variable, 2-3 g/day
	Variable, usually ad lib or increased to cover losses with diuretics 
	1-1.2 g/day

	Hemodialysis
	35 kcal/kg IBW
	1-1.2 g/kg IBW 

(1.2-1.5 g/ kg for repletion)
	800 ml/day + urine output
	2-3 g/day
	2-3 g/day
	1-1.2 g/day

	Intermittent peritoneal dialysis (IPD)
	30 kcal/kg IBW

(40 - 50 kcal/kg for repletion)
	1.2 g/ kg IBW 

(1.5 g/ kg for repletion)
	800 ml/day + urine output
	2-3 g/day
	2-3 g/day
	1-1.2 g/day

	Continuous ambulatroy peritoneal dialysis (CAPD)
	25 kcal/kg IBW

(40 - 50 kcal/kg 

for repletion)
	1.2 g/ kg IBW 

(1.5 g/ kg for repletion)
	ad lib (minimum of 2000 ml /day + urine output)
	6-8 g/day
	3-4 g/day
	1.5-2 g/day

	Diabetic on hemodialysis, IPD, or CAPD
	35 kcal/kg IBW

(40 - 50 kcal/kg for repletion)
	1.5 g/ kg IBW
	Same as for hemodialysis, IPD, or CAPD. monitor thirst, blood 
	
	Same as for hemodialysis, IPD, or CAPD. (Increased blood sugar may cause increased potassium)
	1-1.2g /day (often 

liberalized due to other restrictions)

	Transplant
	
	
	
	
	
	

	4 to 6 weeks after transplant 
	30-35 kcal/kg IBW
	1.5-2 g/kg IBW
	ad lib
	Variable
	Variable, may require restriction with cyclosprine-induced hyperkalemia 
	1.2 g /day Calcium 1.2 g/day

	Carbohydrate: limit simple carbohydrate 

Fat less than 35% of calories 

Cholesterol no more than 400 mg/day

Polyunsaturated/saturated fat ratio of greater than 1.0
	To achieve/ maintain IBW
	
	ad lib
	Variable
	Variable
	Calcium 

1.2 g/day


IBW = ideal body weight.

Adequacy

The diet should meet the nutritional requirements of the renal patients. The nutritional value of the diet can be improved with the use of nutrition supplements such as:

Suplena

Pack size: 237ml

Low protein, low electrolyte and dense calorie nutrition supplement for non-dialyzed renal patients and advanced liver disorders (2 cal/ml)

Caloric Distribution 

Fat 43%
   Protein 6%
        Carbohydrate 51%

Nepro

Pack size: 237ml

Moderate protein, low electrolyte nutrition supplement for patients on dialysis 

(2 cal / ml)

Caloric Distribution 

Fat43%
   Protein14%        Carbohydrate43%


Diabetes Mellitus

Objective

The diet is designed for diabetic patients to improve blood glucose and lipid levels, promote consistency in food intake for people with insulin dependent diabetes and weight management for people with non-insulin dependent diabetes.

Use

The diet is planned for patients with non-insulin dependent diabetes, and insulin dependent diabetes.
Physiology

Diabetes mellitus is characterized by deficiency or diminished activity of insulin to metabolize carbohydrates. The disease affects the metabolism of carbohydrates, proteins, and fats. All carbohydrates are broken down into glucose and is carried in the blood. Without glucose, cells have no energy source and have to use muscle protein and tissue fat as an alternate. Without insulin, glucose cannot go from the blood into cells and causes hyperglycemia. The general classification is based upon two major types: Type-I, insulin-dependent diabetes mellitus (IDDM), and Type-II, non-insulin dependent diabetes mellitus (NIDDM).

TYPE- I INSULIN-DEPENDENT DIABETES MELLITUS (IDDM) 

This is the most severe form of diabetes, occurring most often in childhood or young adulthood. It may or may not be an inherited trait. In this type, a disease or toxic chemicals may have damaged the islet cells of the pancreas. The classic symptoms of IDDM are polydipsia, polyphagia, and polyurea, accompanied by rapid weight loss and often ketoacidosis.

TYPE- II NON-INSULIN DEPENDENT DIABETES MELLITUS (NIDDM)

This type has a much stronger genetic link than does IDDM. The majority of these clients are older adults because the onset is slow, and they are usually obese. In these patients, endogenous insulin is produced; therefore intake of external insulin is not necessary. For the onset of NIDDM, obesity, physical inactivity and hypertension are strong risk factors. The symptoms are similar to those of IDDM, except there is no weight loss and very rarely ketoacidosis. Person with NIDDM has a high incidence of atherosclerosis; hence, patient should be advised on low fat, low calorie diet.

Although diabetics are living longer, they have increased risks of developing major complications such as kidney disease, vascular disease, nerve impairment, and diseases of the retina of the eye. Fluctuations of blood glucose from uncontrolled diabetes are thought to be one important factor in the onset of this condition; therefore, making it more necessary to manage the diet carefully.

OTHER TYPE OF DIABETES
GESTATIONAL DIABETES MELLITUS (GDM)

Pregnancy is a metabolic stress for all women; some but not all women acquire gestational diabetes (GDM). Women with known diabetes mellitus before pregnancy are not considered having gestational diabetes. In any pregnancy, increased insulin resistance occurs because gestational hormones counteract insulin action. It usually occurs during the second or third trimester. Symptoms and signs include a large weight gain, hypoglycemia, diabetic ketoacidosis, and pregnancy-induced hypertension. Women with gestational diabetes should be advised diabetic diet keeping in view age needs, and weight gain.

Modifications

Nutrition management of diabetes should be based on individual needs while considering the life style, medication, eating habits, food preferences, ethnic group, cultural background, physical activity, and type of diabetes. The following are the target nutritional goals for people with diabetes.

Calories should be sufficient to maintain reasonable weight.

Carbohydrate 50 to 60% of total calories should be from carbohydrate source. Limit the intake of foods with sucrose and other refined sugars such as desserts and sweet dishes. Increase the consumption of unrefined carbohydrate.

Protein 12 to 20% of total calories should be from protein source.

Fat Less than 30% of total calories should be from fat. However, this needs to be individualized. The suggested ratio is:

Polyunsaturated fats - 10%

Saturated fat - <10%

Monounsaturated fat - remaining percentage (10 - 15%)

Cholesterol <300 mg per day

Fiber Up to 40 gm per day

Glycemic index Some recent study seems to indicate that different carbohydrate foods have different effects on blood sugar levels, has been called the glycemic index of the foods. Carbohydrates in foods have traditionally been classified either as ‘simple’ (sugars) or ‘complex’. Simple carbohydrates (sugar) raises blood glucose more than complex carbohydrates from starchy foods. Complex carbohydrates from different foods evoke different glycemic responses such as bread and potatoes raises blood glucose level much more than beans.  Many other factors influence the glycemic response to foods; hence, applying the glycemic index concept to individual patients makes practical application difficult at this stage

Food Choices 

The food choices are for patients with Diabetes Mellitus:

	
Food Groups
	Foods Allowed


	Foods Controlled/Avoided

	Bread, cereals and grains
	All types of whole meal, bread and roti, rice, corn and barley based chapatti  
	Cereal and grain products with high added fat

	Milk and milk products
	Low fat milk, yogurt and cheese 


	Full cream milk, milk cream 

	Meat (red meat)
	All lean meat cut, cooked in small quantity of oil.


	Meat cuts with visible fat, meat dishes with lots of added fat.

	Meat (white meat and egg)
	All lean meat cut, cooked in small quantity of oil.


	Meat cuts with visible fat, meat dishes with lots of added fat.

	Lentils/daals

(with husk)
	All except indicated in ‘Foods Avoided’


	Daals with lots of added fat

	Lentils/daals

(without husk)
	All except indicated in ‘Foods Avoided’


	Daals with lots of added fat

	Vegetables

(green leafy)
	All, raw, and cooked in moderate oil


	None

	Vegetables

(starchy) 
	All, cooked in moderate oil
	None

	Fresh fruits
	All fresh fruit in small quantity


	None

	Dry fruits, nuts and seeds
	All, in small quantity
	None

	Fats and oils
	Polyunsaturated oil such as olive oil, corn oil and limited consumption of butter or margarine

 
	Limit the consumption of banaspati ghee and daisee ghee 

	Desserts and sweets


	Sweet dishes prepared with artificial sweetener
	All sweets and desserts with added sugar and cream

	Fluids and drinks


	All except indicated in ‘Foods Avoided’


	Regular cold drinks, sherbets and drinks with added sugar 

	Miscellaneous


	All except indicated in ‘Foods Avoided’ 
	All types of refined sugar based food and food products such as sweets and confectionary items 


Adequacy

Diet for diabetic patient should be adequate in all nutrients. Care should be taken not to consume foods high in saturated fat and cholesterol. Nutritional adequacy of the diet can be improved with the use of high protein, low calorie supplement such as: 
Glucerna SR Powder 


Pack size: 400 gm.

A convenient low calorie snack and occasional meal replacement with slow release energy system and fiber enriched nutrition supplement for diabetic patients provides (0.93 cal / ml) 

Caloric Distribution

Fat 32.6%
   Protein 20%       Carbohydrate 47.4%

Obesity 

Objective

Diet for obese individual is planned to provide nutritionally balanced low calorie intake to induce a weight loss of 1- 2 pounds per week.

Use

The low energy diet plan for obese varies from person to person.

Physiology

Obesity is the consequences of an imbalance of energy intake and energy output. It contributes to several chronic diseases and is associated with increased mortality rate. It is expressed in various forms:

% Ideal (or Desirable) body weight (IBW, or DBW)

1. Mild obesity: 


120%  - 140% IBW

2. Moderate Obesity       
141% -  200% IBW

3. Morbid or severe obesity:
          > 200% IBW

4. Super obesity:                                > 250% IBW

The nature and causes of obesity are the subject of intensive and continuing research. Both environmental and genetic factors are involved.

Psychological factors

Various psychological factors are associated with adolescent obesity.

Developmental obesity 

This results from psychological factors within the family. It is an eating disorder, which originates in the early life of the child. The family’s attitudes and behavior serve as primary causes of the obesity. The obesity itself further inhibits normal development, and this in turn leads to maintenance or increase of body weight.

Body image

The overweight teenager is vulnerable to body image disturbances. The type and extent of the disturbance depend on the length of time the person has been heavy, the amount of excessive weight carried, gender, and the life situation surrounding the individual’s unique development.

Associated psychological disorders
In some teenagers, obesity may be associated with severe psychiatric disorders. In others, the overeating behavior may act as an emotionally stabilizing influence helping to maintain the person at functioning level.

The obesity among teenagers leads to passive interactions with others. This response further reinforces the weight problem and leads to social isolation, lack of exercise, and disturbed patterns of eating and family interaction.

Physiologic factors
In certain individuals, following physiologic factors are principally responsible for their obesity:

Genetic predisposition: Certain inherited biochemical, morphologic, and histological features foster excess storage of energy as fat.

Sodium pump activity: Less activity in cells of obese individuals decreases energy usage, making more energy available for storage.

Body temperature differences: Defect in regulation with failure to maintain normal core temperature by obese individuals increases energy available for storage.

Adipose tissue lipoprotein lipase activity: Rate-limiting enzyme in triglycerides storage is more active in the obese individual, enhancing adipose tissue synthesis.

Insulin resistance: Obese bodies are less sensitive to insulin. Resulting hyperinsulinemia tends to maintain obese state.

Thermogenesis: Less energy is spent in obligatory (food processing) or facultative (response to sympathetic nervous system) thermo clines in obese individuals.

Adipocyte hypertrophy: When energy is available for storage, fat cells enlarge.

Problems associated to obesity
Mortality risk increases with a Body Mass Index (BMI) of 22 or greater.

An Ideal Body Weight (IBW) of more than 120% is associated with increased risk for hypertension, coronary artery disease, cerebrovascular disease, lipid disorders, non insulin-dependent diabetes mellitus, gout, gallbladder disease, infertility and menstrual irregularities.  

The people with high waist hip ratio (indicating that fat is largely in the abdominal cavity, rather than subcutaneously on the limbs) had a greater risk of heart disease and diabetes than people with a similar amount of fat distributed peripherally.

Other penalties of obesity include osteoarthritis of the weight bearing joints (especially back, hips and knees), problems with anesthesia and surgery, and social discrimination.

Modifications

A well-balanced energy control diet is the most widely prescribed method for weight reduction. Reduction of body weight involves loss of both protein and fat and steady losses over a longer period favor reduction of fat stores, limiting the loss of vital protein. The energy level varies with the individual’s size and activities.  A goal should be set for a patient to loose 1-2 pounds per week. The fiber intake should be increased because it takes longer to chew, is low in energy and increases satiety.  Maintain a normal or slightly higher protein intake to maintain nitrogen balance, especially with calorie-restricted diets. Gradually reduce excess food intake and increase activity. Decrease the use of sweets as snack foods or as dessert. Decrease fatty or fried foods. Serve small portions and limit additional helpings. 

Adequacy

Providing the calorie level is about 1200 Kcal/day and food choices are optimal, the diet is usually adequate in all nutrients. More restrictive diets may be inadequate in some nutrients and therefore, should be supplemented with the appropriate vitamins and minerals. . Nutritional adequacy of the diet can be improved with the use of high protein, low calorie supplement such as: 
Glucerna SR Powder
Pack size: 400 gm.

A convenient low calorie snack and occasional meal replacement with slow release energy system and fiber enriched nutrition supplement for diabetic patients provides (0.93 cal / ml) 

Caloric Distribution

Fat 32.6%
   Protein 20%       Carbohydrate 47.4%

Food Choices 

The low fat food choices are for patients with Obesity:

	Food Groups
	Foods Allowed


	Foods Controlled/Avoided

	Bread, cereals and grains
	All types of whole meal, bread, roti and rice with added fat 
	All cereal and grain with lots of added fat such as paratha, and puree

	Milk and milk products
	Milk and milk products without balai/cream


	Milk and milk products with full cream milk 

	Meat (red meat)
	All lean meat preparation with small quantity of oil 
	All meat cuts with visible fat and meat dishes with lots of added fat.

	Meat (white meat and egg)
	All lean meat preparation with small quantity of oil
	All meat cuts with visible fat and meat dishes with lots of added fat.

	Lentils/daals

(with husk)
	All except indicated in ‘Foods Avoided’
	Fried daals

	Lentils/daals

(without husk)
	All except indicated in ‘Foods Avoided’
	Fried daals

	Vegetables

(green leafy)
	All; raw, and cooked in little oil
	Fried vegetables

	Vegetables

(starchy) 
	Fresh seasonal vegetable cooked in little oil


	Fried vegetables

	Fresh fruits
	All fresh fruit


	None

	Dry fruits, nuts and seeds
	Controlled consumption of dry fruits, nuts and seeds 
	None

	Fats and oils
	Polyunsaturated oils such as canola oil, sunflower soybean oil, corn oil and limited consumption of butter or margarine 
	Limit the consumption of banaspati ghee and daisi ghee 

	Desserts and sweets
	All types of sweet dishes and dairy ice cream in reasonably small quantity
	Sweet dishes and dessert with lots of added sugar and cream.

	Fluids and drinks
	Small quantity of soft drinks, sherbets and milk shakes


	Drinks with lots of added cream

	Miscellaneous
	All except indicated in ‘Foods Avoided’. Use supplement as:

Glucerna SR Powder
	All types of refined sugar based food and food products such as sweets and confectionary items 


Hypertension

Objective

The low salt, low fat diet is designed to control hypertension, and promote the loss of excess fluids in edema and ascites.

Use

This diet is used in the sole management of essential hypertension, or in conjunction with diets for cardiovascular disease and severe cardiac failure. 
Physiology
Hypertension is one of the major risk factor in the pathogenesis of cardiovascular disease. In very small cases, hypertension results from a recognizable condition such as chronic renal disease, tumor of the adrenal gland, or lesion of the brain. About 90% of the cases of hypertension, however, are classified as A essential hypertension, an inherent form of high blood pressure with no specific discoverable cause. Hypertension is strongly correlated with obesity, psychogenic stress, and high sodium intake. Recent studies have also associated calcium, potassium and chloride intake with hypertension.

Types of hypertensive blood pressure levels 

Common blood pressure measurements indicate the pressure of the blood surge in the arteries of the upper arm with each heartbeat. The power of each surge is measured in units called millimeters of mercury, abbreviated mm Hg. Two forces are counted and represented by two numbers. The first number on the top of the fraction measures the force of the blood surge when the heart contracts; it is called the systolic pressure. The second number on the bottom measures the pressure remaining in the arteries when the heart relaxes between beats; it is called the diastolic pressure. Adult blood pressure is usually considered normal if it is less then 140 /90 mm Hg. Current hypertension screening and treatment programs identify persons with hypertension according to degree of severity of these pressures as mild, moderate, or severe which are as follow:

· Mild hypertension 

Diastolic pressure is 90 to 104 mm Hg. Initial focus is on non-drug approaches of diet therapy to reduce excess weight and restrict sodium.

· Moderate hypertension

Diastolic pressure is 105 to 119 mm Hg. In addition to the diet therapy for the mild form, drugs are used according to need, usually including a diuretic agent.  

Continuous use of some diuretic drugs, though not all, causes loss of potassium along with the increased loss of water from the body. Since potassium is necessary for maintaining normal heart muscle action, depletion could become dangerous. Therefore, potassium replacement is necessary. Dietary replacement by increased use of potassium rich food choices is an important part of therapy. These foods include fruits, especially bananas and orange juice, vegetables, legumes, nuts, whole grains, and meat.

· Severe hypertension


Diastolic pressure is 120 to 130 mm Hg or greater. In addition to the diet for the moderate form, vigorous drug therapy is necessary. Nutritional support is important for all types of hypertension, along with other non-drug therapies of physical exercise and stress reduction activities.

Modifications
The principles of nutritional therapy

Weight management:  According to individual need, weight management requires loosing excess weight and maintaining an appropriate weight for height. Because the overweight state has been closely associated with hypertension risk factors, a wisely planned personal program of weight reduction and physical activity is a cornerstone of therapy.

Sodium control:  In sodium-sensitive persons, additional attention is given to sodium restriction in the diet. Generally the mild 2 g sodium level is sufficient. In more severe cases of hypertension, the moderate 1 g sodium level may be indicated.

Other minerals:  In addition to sodium control, especially for sodium-sensitive persons, other minerals have been discussed in relation to hypertension. Some evidence suggests that increased calcium intake is beneficial for some hypertensive persons. Also, as indicated, increased potassium to replace loss with diuretic use and to supply normal dietary needs is an important part of diet therapy.

The prudent diet:  As outlined for general coronary heart disease, the accepted prudent diet in current use for controlling fat and cholesterol is also recommended for persons with any level of hypertension. It is a sound basic diet for general health promotion and risk reduction.

Adequacy

A low salt, low fat diet furnishing more than 1200 Kcal should be adequate in all other nutrients.

Food Choices

The low fat food choices are advised for patients with Hypertension

	Food Groups
	Foods Allowed
	Foods Controlled/Avoided



	Bread, cereals and grains
	All types of bread, naan, roti, rusk (paapay), khitchri, rice, pasta, noodles
	All cereal and grain products with added fat and salt

	Milk and milk products
	Milk and milk products without balai/malai and cream if tolerated
	Milk and milk product with malai/balai and cream, or added fat.

	Meat (red meat)
	All types of lean tender meat dishes cooked in little oil
	Meat dishes with moderate to high cooking fat such as qorma, biryani, pulao 

	Meat (white meat and egg)
	All types of lean tender meat dishes cooked in little oil. Egg twice a week 
	Meat dishes with moderate to high cooking fat such as qorma, biryani, pulao

	Lentils/daals

(with husk)
	All, cooked in little quantity of oil
	Fried daal



	Lentils/daals

(without husk)
	All, cooked in little quantity of oil
	Fried daal



	Vegetables

(green leafy)
	All raw and cooked vegetables with little oil
	Deep fried vegetables

	Vegetables

(starchy) 
	All cooked vegetables with little oil
	Deep fried vegetables

	Fresh fruits
	All fresh fruits


	None

	Dry fruits, nuts and seeds
	All types of dry fruit, nuts and seeds in moderate quantity
	All kinds of fried and salted nuts and seeds

	Fats and oils
	Polyunsaturated oil such as olive oil, corn oil, sunflower, canola oil and soybean oil, limit to 2 teaspoon (10g) per day
	Limit the intake of butter, margarine and fatty foods

	Desserts and sweets
	All desserts and sweets 
	Saturated fat based sweets such as kheer, halva, khoya, gajraila

	Fluids and drinks
	All types of beverages, juices, tea, coffee, lassi, and sherbets in limited quantity
	Other then indicated in ‘Foods Allowed’

	Miscellaneous


	All except indicated in ‘Foods Avoided’
	All types of fatty, salted and refined sugar based food and food products 


Coronary Heart Disease

Objective

The fat-controlled diet is designed to reduce serum lipid level. These lipids include cholesterol, cholesterol esters, phospholipids, and triglycerides. The blood lipids circulate as lipoproteins. The five major classifications of plasma lipoprotein are chylomicrons, very low-density lipoprotein (VLDL), intermediate density lipoprotein (IDL), low-density lipoproteins (LDL), and high-density lipoproteins (HDL).

Use

The diet is planned to correct the underlying causes of hyperlipidemias
Physiology
Coronary heart disease (CHD), also known as coronary artery disease (CAD), or ischemic heart disease (IHD), is the most deadly cardiovascular disease. It results from a lack of blood flow to the network of blood vessels surrounding the heart and serving the myocardium. The major underlying cause of CHD is atherosclerosis, which involves structural and compositional changes in the inner lining of the large arteries. Studies have shown strong association between elevated blood lipid and coronary heart disease. These lipid substances are described here very briefly:

Triglycerides: All simple fats, whether in our bodies or in our foods, are triglycerides. Major research studies of heart disease have shown a definite association between amount and types of dietary fat and elevated blood lipid level.

Cholesterol: The fat-related compound now clearly associated with atherosclerosis and heart disease is cholesterol. A reduction in dietary cholesterol has been shown to lower total blood cholesterol level and reduces the risk of heart disease.

Lipoproteins: Because fat is not soluble in water, it is carried in the blood stream in small packages wrapped with protein, called lipoproteins. These compounds are produced in the intestinal wall after a meal containing fat and in the liver as part of the regular ongoing process of fat metabolism. These lipoproteins carry fat and cholesterol to tissues for cell metabolism use and back to the liver for breakdown and excretion as needed. These lipoproteins are grouped and named according to their density, and fat and cholesterol content. Those with the highest lipid content have the lower density. Following lipoproteins have significant relation to heart disease risk:

· Very-low-density lipoproteins (VLDL) carry a relatively large load of fat to cells but also include about 15% cholesterol.

· Low-density lipoproteins (LDL) carry, in addition to other lipids, more than two third of the total plasma cholesterol to body tissues. They are formed in the liver and serum from catabolism of VLDL.  Because they constantly send cholesterol to tissues, they have been called the ‘A bad cholesterol’. A blood LDL level of 129 mg/dl and under is considered to be healthy and without risk. Borderline risk occurs in the range of 130 to 159 mg/dl; any level above 160 mg/dl carries high risk.

· High-density-lipoproteins (HDL) carry less total fat and more carrier protein and transport cholesterol from the tissues to the liver for catabolism and elimination from the body. Thus, HDL cholesterol is called the ‘A good cholesterol’, and higher serum levels are considered protective against cardiovascular disease. The normal HDL range is 30 to 80 mg/dl. Thus a value below 30 implies significant risk, and a value of 75 or greater contributes definite protection and decreased risk.

Modifications

The regular diet is modified to have low total fat, low saturated fat, and low dietary cholesterol, increase complex carbohydrates and fiber, and reduce calories if necessary to attain/maintain ideal body weight. Diet therapy for hyperlipidemias is based on the concept that a single basic diet (given below) may be used initially in the treatment of all types of hyperlipidemias:

Basic diet
· less than 30% calories from fat

· less than 10% calories from saturated fat

· less than 100 mg per 1000 calories from cholesterol. Cholesterol intake should not exceed from 300 mg per day

· more than 50% calories should be from carbohydrates.

Adequacy

The nutritional value of the diet can be improved with the use of low fat mono unsaturated fatty acids, low cholesterol and low sodium diet. 

Food Choices

The low fat food choices are for patient with Hyperlipidaemia and Hyprertriglycerdaemia:
	Food Groups
	Foods Allowed


	Foods Controlled/Avoided

	Bread, cereals and grains
	All types of bread, naan, roti, rusk (paapay), khitchri, rice, pasta, noodles
	All types of cereal and grain products prepared in ghee, butter and lots of oil.

	Milk and milk products
	Milk and milk products without balai/malai and cream 
	Milk and milk products with malai/balai and cream, or added fat.

	Meat (red meat)
	All lean meat preparation in little quantity of oil 
	Meat dishes with moderate to high fat such as qorma, biryani, pulao 

	Meat (white meat and egg)
	All lean meat preparation in little quantity of oil, Egg preparation in little oil


	Meat dishes with moderate to high cooking fat such as qorma, biryani, pulao

	Lentils/daals

(with husk)
	All cooked in little oil
	Fried daals dishes



	Lentils/daals

(without husk)
	All cooked in little oil
	Fried daals dishes



	Vegetables

(green leafy)
	All seasonal fresh, boil and cooked in little oil
	Deep fried vegetables.

	Vegetables

(starchy) 
	All seasonal fresh, boil and cooked in little oil
	Deep fried vegetables

	Fresh fruits
	All fresh fruits


	None

	Dry fruits, nuts and seeds
	All dry fruits, nuts and seeds in small quantity
	All kinds of fried and salted nuts and seeds

	Fats and oils
	Polyunsaturated oil such as olive oil, corn oil, sunflower, canola oil and soybean oil, limit to 2 teaspoon (10g) per day
	Butter, ghee and hydrogenated fat

	Desserts and sweets
	All types of desserts and sweets with little fat and cream
	Ghee and butter based sweets such as kheer, halva, khoya, gajraila

	Fluids and drinks


	All types of beverages, juices, tea, coffee, lassi, sherbets, and cold drinks 
	Sweetened milk, canned salted fruit juices, milk shakes 

	Miscellaneous


	Spices, condiments
	All types of fatty, salted and refined sugar based food and food products 


Cancer
Objectives

The diet is planned to achieve and /or maintain optimal nutritional status, maximize benefits of therapy and to prevent or reverse immunosuppression.

Use

The diet is designed for patients with cancer, who display evidence of nutritional deficits or is at risk secondary to malignancy and /or treatment modalities.

Physiology

Cancer does not describe a single disease, but rather a group of diseases with multiple clinical presentations and nutritional consequences. The host-tumour metabolic relation is complex. Presence of the tumour alone may lead to reduced intake of nutrients, and certain tumour types may alter intermediary metabolism. The tumour may also selectively utilize nutrients generally intended for normal host tissues. Present treatments for cancer like chemotherapy, radiotherapy, and surgery, further exacerbate underlying nutritional deficits. Following changes have been observed at the metabolic level:

I   Malignancy
1. Energy metabolism: In malignancy, basal metabolic rate is increased thus increases the total energy expenditure.

2. Carbohydrate metabolism: impaired sensitivity to endogenous insulin, increased gluconeogenesis from lactate oxidation, and enhanced Cori cycle activity have been observed.

3. Protein metabolism: protein synthesis is decreased, and amino acids are drawn from skeletal muscle mass for gluconoegensis.

4. Lipid metabolism: Increased mobilization of free fatty acids from host adipose tissue.

II
Cancer treatments and their potential side effects


Surgery

1.
Upper neck and head area: impaired chewing and swallowing is observed.

2.
Vagotomy: patient undergone vagotomy experience fat malabsorption, diarrhea, and decreased gastric motility. There is increased dumping syndrome, which is secondary to cutting of pyloric sphincter during vagotomy - a required procedure)

3.
Gastrectomy dumping syndrome, hypoglycemia, malabsorption of fat and protein are the most common physiological changes experience by the patients undergone gastrectomy. Deficiencies in iron, calcium, fat-soluble vitamins and vitamin B12 are observed.

4.
Massive small bowel resection: There is an increased risk for renal stones, metabolic acidosis, loss of bile salts, and vitamin B12 deficiency.

5.
Ileostomy/colostomy: Patients with ileostomy /colostomy experience sodium and fluid imbalance.

6.
Pancreatectomy: Patients undergone pancreatectomy suffer from diabetes mellitus, malabsorption of fat, protein, fat-soluble vitamins and minerals.


Radiation therapy

1.
Upper neck and head area: Patient undergoing through radiation therapy experience taste alterations and anorexia, mouth dryness and increased saliva viscosity, decrease sense of smell, increased incidence of dental caries, nausea and vomiting and dysphagia.

2.
Lower neck and mid-chest area: Patient experience swallowing difficulty/dysphagia, esophageal inflammation, or esophageal stricture or perforation.

3.
Abdominal and pelvic area: The side effects of radiation therapy for abdominal and pelvic area are: chronic diarrhea, bowel stricture, and fistula formation. Patients experience malabsorption of fat, carbohydrate, protein, and bile salt, or fluid and electrolyte imbalances.


Chemotherapy

Patient going through chemotherapy experiences nausea, vomiting, constipation, candidiasis, or mucositis.

Modifications

Diet therapy for cancer patient is individualized because side effects of cancer treatment vary from patient to patient.

In general, intake of protein should be high (1 - 1.5 g/kg of body weight to maintain; 1.5 - 2 g/kg body weight to replete losses). Intake of calories should be high (25 - 35 kcal per kilogram body weight to maintain; 35 - 50 kcal per kilogram of body weight to replete).

Intake of early meals advised early in the day for better tolerance. If needed, schedule five to six small meals daily. Please see below, the dietary modifications for different side effects:

Chewing and swallowing difficulty: Use thick consistency liquids (e.g. milk shakes) or semi-solid foods (blended khitchri). Avoid highly seasoned spicy foods. Add gravy, sauces to make foods easier to swallow.

Pain, nausea, vomiting, diarrhea are often alleviated by the administration of drugs prior to or after a meal. Avoid high fiber foods that contain a great deal of roughage, for e.g. whole wheat roti, raw fruits (except banana) and vegetables (cooked vegetables with seeds and skin), dried beans, nuts and popcorn. Don’t drink with your meals but drink plenty of water in between. For early morning or pre-meal nausea, try a cracker or a dry toast.

Taste alterations and aversions: Use bland, cold foods with minimal odors.

Body weight loss and muscle wasting: Intake of high calorie, high protein diet is strongly recommended. Some suggestions are to: encourage between-meal nourishments, add powdered milk to food and beverages, add extra egg or egg whites to foods, add mince meat or cheese to soups, and increase use of butter and margarine.

Fat malabsorption: Use medium-chain triglycerides such as MCT oil for cooking food.

Vitamin and mineral malabsorption: Dietary supplements containing vitamins and minerals may be required.

Lactose intolerance: Restrict foods containing lactose in the diet such as milk and milk product. Yogurt will be tolerated well than milk.

Dumping syndrome: Small, frequent feedings are advised, restricts refined carbohydrate and increase protein and fat in the diet. Also avoid fluid intake 30 minutes after or before meals.

Loss of appetite: Eat more frequently, but smaller amounts of foods. Experiment with tastes as you may find things you don’t like before you like now. Cold or room temperature foods may be more appealing.

Adequacy

All dietary modifications made to provide nutritional care to the cancer patient should meet the daily requirements for energy, carbohydrate, protein, fat, vitamins and minerals. 
Food Choices

For cancer patients, it is not possible to establish a protocol that can be applied to all patients. Hence, the procedures for nutritional care of each patient must be individualized, since needs vary from one patient to another, with the progress of the disease and with the treatment used. Nevertheless, see below guidelines for oral feeding of cancer patients:

Guidelines for Oral Feeding of Cancer Patients

	Symptoms
	Suggested Remedies



	Anorexia
	Use small, frequent feedings

Use high-calorie, calorically dense feedings

Use favorite foods; avoid disliked foods

Provide foods with aroma, spiced to current likes

Substitute eggs, cheese, and yoghurt for meats

Use high-calorie liquids to take medications

Eat most when appetite is best (usually mornings)

	Taste and smell changes
	Suck on sour candy or peppermint

Rinse mouth before eating

Maintain good oral hygiene

Serve food at room temperature

Vary texture and temperature of a meal

Use meals with odour and eye appeal

Avoid greasy or fried foods

Use acid foods to stimulate taste

	Dry mouth
	Use moist foods. Use soft, pureed foods

Add sauces, gravy, and juices

Serve liquid with meals

Avoid spicy or acidic foods

Use chewing gum or candy to stimulate saliva

	Sore mouth
	Avoid acidic, salty, spicy, hard, or crunchy foods

Use cold, soft, or pureed foods

Use a straw when possible

Use soft, moist foods

	Dysphagia
	Use butter, gravy, cream sauces, custards, puddings, and shakes

Avoid salty, spicy, coarse, or rough foods, and bread

Cut foods in small pieces

Have small, frequent meals

Eat while seated upright

Use high-calorie liquids and supplements

Adjust food temperature to tolerance

	Nausea vomiting
	Take antiemetic medications before usual meal times

Eat dry, bland foods before meals

Avoid offensive odors

Eat bland, easy-to-digest meals several hours before treatment

Eat and drink slowly in larger amounts when possible

Try clear, cool beverages

Avoid favourite foods at this time

Choose foods that can be prepared quickly

Use cool foods

Keep head slightly elevated

Perform frequent oral care

	Early satiety
	Use small, frequent, high-calorie foods

Limit liquids taken with foods

Limit fatty, greasy foods

	Fatigue
	Eat most nutritious meal in A.M.

Use foods not requiring much chewing

Plan rest periods

	Mucositis and Stomatitis
	Use analgesic medications before meals

Avoid very hot or cold, acidic, crisp, grainy, or raw foods

Avoid milk and milk products

	Bloating
	Avoid greasy, fried foods

Use small, frequent meals

Eat slowly

Avoid carbonated beverages, milk, and gas-producing foods

	Indigestion
	Take antacid 1-2 hours before meals

Use small, frequent meals

Avoid milk and milk products

Avoid alcoholic beverages and smoking


Adequacy

A dietary modification made to provide nutritional care to the cancer patients should meet the daily requirements for energy, carbohydrate, protein, fat, vitamin and minerals. Diet can be improved with the use of nutrient supplements:

Ensure Powder

Pack size: 400 gm

Complete and balanced medical nutrition therapy for weight loss, weakness, fatigue, loss of appetite in disease and illness (1 cal / ml)

Caloric Distribution

Fat 31.5%        Protein 14%       Carbohydrate 54.5%
Ensure Plus

Pack size: 250 ml

High protein, high calorie, medical nutrition supplement for metabolically stressed patients e.g. surgery, trauma, sepsis, chronic infections, burns, cancer and multiple fractures (1.5 cal/ml).

Caloric Distribution

Fat 30%
   Protein 16.7%    Carbohydrate 53.3%
Pediasure
Pack size: 400 gm

The complete &balanced medical nutrition for children aged 1-10 Years (1cal/ml)


Caloric Distribution

Fat 44.2%
   Protein 12.0%    Carbohydrate 43.8%





  
       

Polycose

Pack size: 350 gm

Bridges the caloric gap between intake and requirement

1 tablespoon full = 23 Cal

Caloric Distribution

Fat  -

   Protein  -
        Carbohydrate 100%
Promod Powder

Pack size: 275 gm

High protein nutrition supplement for patients requiring additional protein e.g. surgery, trauma, sepsis, chronic infections, burns cancer, multiple fractures (5g protein/scoop)

Caloric Distribution

Fat -
              Protein 100 %    Carbohydrate  -

Osmolite

Pack size: 500 ml

Isotonic, complete & balanced medical nutrition supplement for problem free tube feeding (1 cal /ml)

Caloric Distribution

Fat 30.3%
   Protein 15.9%    Carbohydrate 53.8%
Acquired Immune Deficiency Syndrome (AIDS)

Objective

The diet is designed to provide adequate nutrition for maintenance or improvement in nutritional status, and to prevent protein energy malnutrition (PEM) and vitamins and mineral deficiencies

Use

A high calorie high protein diet along with dietary supplements is advised for patients with Acquired Immune Deficiency Syndrome (AIDS).

Physiology

Acquired Immune Deficiency Syndrome (AIDS) is caused by HIV infection, which invades the genetic core of the CD4 (helper) or CD8 (non-helper) subsets of T cells. These cells are the principal agents involved in the protection against infection. The HIV infection causes a progressive depletion of the CD4+ cells, which eventually leads to immunodeficiency, secondary infections and neoplasms. An AIDS patient has many symptoms, such as severe weight loss, oral lesions, infection, and cancer. While diet therapy cannot change the outcome of the disease, it is important in improving mental attitude and overall status.

A major symptom of HIV infection is serve weight loss, primarily lean body tissue, related to anorexia as well as to the disease process itself. Most patient with AIDS is in poor psychological condition, suffering from grief, guilt, fear, denial, and depression. Loss of independent function creates major trauma. These conditions increase the malnutrition and speed up the devastating effects of the disease process. Personal individual support by committed members of the health team and caregivers can help alleviate some of these factors that contribute to a patient's sense of loss and abandonment.

Informed and aggressive nutrition therapy is an important part of the treatment of patients with AIDS improving mental attitude as well as overall status.

Modifications 

The diet therapy is individualized as appropriate for the patients’ condition. 

Energy needs vary depending on health status at the time of HIV infection, the progression of the disease, and the development of complications that will impair nutrient intake and utilization. The following Harris-Benedict equation can be used to determine resting energy expenditure (REE) and multiplied by a stress factor to allow for maintenance and anabolism. Recent studies suggest the following guidelines for determining energy requirements:

Women: 
REE (kcal) = 655 + 9.56W + 1.85H - 4.68A

Men: 

REE (kcal) = 66.5 + 13.75W + 5.0H - 6.78A

(A = age, W = weight in kilograms, H = height in centimeters)
REE x 1.3 for maintenance 

REE x 1.5 for weight gain
Protein requirements are 1 to 1.4 g per kilogram of body weight and 1.5 to 2 g per kilogram of body weight for repletion. Only patients with severe hepatic or renal disease are advised to restrict protein.

Fat tolerance may vary from person to person. A low fat is advisable in individuals with malabsorption or diarrhea. The use of medium chain triglyceride (MCT) oil is beneficial in persons with compromised digestion and malabsorption of fat, because it is more readily absorbed than long chain triglycerides. 

Fluids and electrolytes needs are same as those of well individuals. However, the fluid needs are increased to replace losses in the presence of severe diarrhea, nausea and vomiting, night sweats and prolonged fever. Replacement of electrolyte losses (sodium, potassium and chloride) in the presence of vomiting and diarrhea is also recommended.

Vitamins and minerals needs of HIV positive or AIDS patients are increased, The studies by Raitin 1990, Coodly et al., 1993; and Prabhala et al 1990 suggest increased needs of beta-carotene, vitamin E, ascorbic acid, vitamin B12, vitamin B6 and folic acid.  Although at this stage, the exact requirement for vitamins and minerals for AIDS patient is unknown, it is suggested that person consuming an inadequate diet should use a vitamin/mineral supplement providing 100% of the RDA.

The severe malnutrition that occurs in children with AIDS affects not only their present condition but also their future growth and development. Nutritional needs are 50 to 100 percent above the RDA requirements of their age group. Since acute anorexia is also present in children, achieving this necessary increase is a very difficult task. One-on-one support and attention are helpful and needed. Some suggestions for feeding children include the following:

Infants: Use energy dense formulas, supplements of MCT or glucose polymers. If the infant is lactose intolerant, as many infants and children with AIDS are, use soy-based formulas and supplements.

Children: Use any supplements high in kcal and protein that are tolerated. Use added fats and nutrient dense snacks. If the child is lactose intolerant, use lactose free soymilk to improve their digestibility. Smaller feedings spread throughout the day are usually better accepted. Big doses of patience and love by the persons(s) doing the feeding are necessary and increase the child's acceptance.

A word of caution: Although sanitation is very important for all patients feeding, it becomes more so with children who have AIDS. They should never receive unpasteurized product; babies should not be fed directly from the open jar; fruits and vegetable should be peeled and cooked; meat should be well cooked and tender; and all eating utensils should be sanitized before and after using. These precautions are used to avoid bacterial contamination. Salmonella is a particular problem, and it can be deadly in a child who is already compromised.

Food choices

For AIDS patients, it is not possible to establish a protocol that can be applied to all patients. Hence, the procedures for nutritional care of each patient must be individualized, since need vary from one patient to another, with the progress of the disease, with the treatment used and allergic reactions to food. Nevertheless, the diet should be planned to maintain the ideal body weight. Further, patients should be given a list of those foods, which may cause allergic reaction. 

Adequacy

All dietary modifications made to provide nutritional care to the AIDS patient should meet the daily requirements for energy, carbohydrate, protein, fat, vitamins and minerals. Diet can be improved with the use of medicinal nutrition supplements such as: 

Isomil
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Sensimil

Soya-based Lactose-free formula for effective management of Lactose intolerance
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Burns

Objective

The high calorie, high protein diet is planned to attain optimal nutritional status for patient with burns to have positive impact on wound healing, and immunocompetence.

Use

The diet is used in all patients admitted to the hospital with burns.

Physiology

Burns represent tissue destruction resulting in circulatory and metabolic alterations, having important effects on nutritional status. The causes of burn wounds are: excessive exposure to thermal (heat or cold), chemical (acids or alkalis), electrical, and radioactive agents.

Degree and extent of burns

The depth of the burn affects it treatment and healing process. Burns are classified according to depth of skin involvement:

· First degree burns: limited involvement of outer-epidermal layers only.

· Second-degree: damage extending through the epidermis into varying depths of the dermis.

· Third-degree burns: full-thickness injury with destruction of all epithelial elements.

Second and third degree burns covering 15 - 20% or more of the total body surface or even 10% in children and elderly persons, are serious and require extensive care. Burns of severe depth covering more than 50% of the body surface are often fatal.

Modifications

Along with wound coverage and infection control, nutritional support is recognized as one of the most significant aspects of care for the burned patient. Wound healing can take place only in anabolic state. Nutritional goal in general for burn patients are:

1. Minimizing metabolic responses by:



Controlling environmental temperature



Maintaining fluid and electrolyte balance



Controlling pain and anxiety



Covering wound early

2. Meeting nutritional need by:

Providing adequate calories to prevent weight loss of greater than 10% of usual body weight Providing adequate protein for positive nitrogen balance and maintenance or repletion of visceral protein stores

Providing vitamin and mineral supplementation as indicated

3. Preventing Curling’s ulcer by:

Providing antacids or continuous enteral feeding

Here are the guidelines for meeting the nutritional needs:

Energy needs: The increased energy needs of the burn patient vary according to the size of the burn. The Harris-Benedict equation should be used to derive resting energy expenditure (REE), the REE multiplied by activity factor, and by injury factor to estimate the energy requirements of burn patients:

Activity factor
Confined to bed = 1.2

Out of bed = 1.3

Injury factor
Burns 2.1

Protein: The protein needs of burned patients are elevated because of losses through urine and wounds, increased use in gluconeogensis and wound healing. Provision of 20 to 25% energy from protein source is advised.

Vitamins and minerals: It is agreed that vitamin needs are increased for burn patients, but exact requirements have not been established. Increased vitamin C, as much as 1 to 2 g per day, may be needed as partner with amino acids for tissue rebuilding. There is increased need for thiamin, riboflavin, and niacin for the increased energy and protein metabolism. Vitamin A is also an important nutrient for immune function and epithlialization.

Electrolyte imbalances involving serum sodium or potassium are usually corrected by adjusting fluid therapy. Low serum calcium level may be observed in patients with burns involving more than 30% of total body surface area (TBSA). In this case, administration of calcium supplement is necessary. Hypophoshatemia has also been identified in patients with major burns, receiving parenteral nutrition. Magnesium levels may also require attention because a significant amount of magnesium can be lost from the burn wound. Phosphorus and magnesium supplement can be given parenterally to avoid gastrointestinal irritation. A depressed serum zinc level has been reported in burn patients; hence, supplementation of zinc is also advised.

Food Choices

The foods choices are for patients with Burns. The following food choices are for patients with no dietary restriction and are able to take food orally.

	Food Groups
	Foods Allowed
	Foods Controlled/Avoided



	Bread, cereals and grains
	All types of bread, cereals and grain products
	None

	Milk and milk products
	All milk and milk products 
	None

	Meat (red meat)
	All meat cuts. High intake of meat is suggested
	None

	Meat (white meat and egg)
	All meat cuts. High intake of meat is suggested
	None

	Lentils/daals (with husk)
	All cooked daals
	None

	Lentils/daals

(without husk)
	All cooked daals
	None

	Vegetables 

(green leafy)
	All green leafy vegetables raw, and cooked
	None

	Vegetables

(starchy)
	All
	None

	Fresh fruits 
	All fresh fruits 


	None

	Dry fruits, nuts and seeds
	All types of dry fruits, nuts and seeds in moderation
	None

	Fats and oils
	All
	Ghee and butter in moderation

	Desserts and sweets 
	All
	None

	Fluids and drinks
	All with increase use of juices
	None

	Miscellaneous


	Ovaltine, Horlicks, Complan, Milo and other high calorie and high protein supplements


	None


Adequacy

Based on individual’s dietary requirements and food choices, the diet can be adequate in all nutrients. If regular foods and beverages do not meet the dietary needs oral supplements could be used such as: 
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Fever

Objectives

The high energy, high protein diet is designed to meet the increase needs caused by the patient’s hypermetabolic state.

Use
The diet is developed for patients with fever.

Physiology
Fever represents disturbed thermoregulation, controlled by the hypothalamus. Fever higher than 102 F (pyrexia) may be acute (with pneumonia, measles, flu, or chicken pox), or chronic (with tuberculosis, hepatitis, malaria etc).

Testing is needed if fever of unknown origin (FUO) involves illness of 3 weeks in duration, higher than 100.4 F Finding show that 40% of FUO is from infection; 20% from neoplasm’s, 15% from connective tissue disease and 25% from undetermined causes

Modifications

· During fever, the energy requirement of an individual goes up. Infants need an additional 200 kcal/kg and children 100 -150 kcal/ kg per 1 F rise. Adult’s energy needs goes up by 500 - 600 kcal per 1 F rise.

· In high fever, the protein requirement goes up by 1.5 to 2.5g protein per kilogram of body weight to replace nitrogen losses and destroyed tissues.

· To spare protein and restore glycogen, adequate carbohydrate is required.

· High intake of fluid (10 - 15 cups) is advised to replace losses from perspiration and facilitate toxin elimination through increased urine output.

· In acute fever, patient may need to be on full liquid diet progressing to a soft to general diet with small frequent feeds.

Adequacy

The high energy, high protein diet for patient with fever is adequate in nutrients.

Food Choices

The foods choices are advised for patients with Fevers 
	Food Groups
	Foods Allowed
	Foods Controlled/Avoided

	Bread, cereals and grains
	Whole grain or enriched breads and cereals, chapatti, bread and soft cooked rice


	Coarse cereals such as bran or seeds in or on breads and crackers, bread or bread products with nuts or dried fruit if not tolerated

	Milk and milk products
	All types of milk and milk products such as yogurt, cream cheese and milk shakes 
	None

	Meat (red meat)
	All soft cooked meat cuts 
	Fried and spicy meat dishes such as korma, biryani etc

	Meat (white meat and egg)
	All soft cooked meat cuts and soft boiled or poached egg


	Fried and spicy meat dishes such as korma, biryani etc

	Lentils/daals

(with husk)
	All if tolerated
	None

	Lentils / daals

(without husk)
	All if tolerated
	None

	Vegetables

(green leafy)
	All soft cooked fresh vegetables dishes
	Deep fried and spicy vegetables 

	Vegetables

(starchy) 
	All soft cooked vegetables dishes 
	Deep fried and spicy vegetables 

	Fresh fruits
	All fresh fruits 
	None

	Dry fruits, nuts and seeds
	Dry fruits
	All nuts and seeds

	Fats and oils
	Polyunsaturated oil such as corn oil sunflower and soybean oil 
	All others

	Desserts and sweets
	All types of sweets dishes such as jelly, custard, and ice cream 
	All dessert made with cream and fat such as zerda, gajraila

	Fluids and drinks


	All
	None

	Miscellaneous


	High protein, high calorie oral supplements such as Milo, Ovaltine, Horlicks, Sustagen
	None
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Gout

Objectives

The low purine, moderate protein, low fat, high carbohydrate diet is designed to decrease the production of uric acid in gout patients.

Use

The diet is developed for patients with gout

Physiology

The disease resembles arthritis. Sudden pain in the big toe, with the pain continuing up the leg, is characteristic of the disease. Gout usually occurs after the age of 35 years and is characterized by metabolic defects. In the beginning, the symptoms may last for a few days and then disappear for a period of months. With the advancement of the disease, the symptoms occur more frequently and are more prolonged.

Modifications

Acute stage

· In acute stage of gout, rigid restriction of foods containing purines is generally recommended.

· Fluids (water and fruit juices) up to 3 liters per day should be forced to assist the excretion of uric acid and to minimize the possibility of calculi formation.

· Sodium bicarbonate or trisodium citrate can also be given to alkalinize the urine and increase the solubility of uric acid in the urine. Patients with sodium, restriction would require a potassium salt of carbonate or citrate instead.

Interval stage

Between gout attacks, dietary management along with medication is used to control the serum uric acid level.

The energy requirement is suggested to achieve his or her ideal body weight

The diet should be moderate in protein (0.8 g to 1.0 g/kg/day), increased in carbohydrate and relatively low in fat, and should exclude foods of high purine such as all organ meats, lentils and daals. Most of the protein in therapeutic diet should come from cheese, eggs, milk and vegetables. Fluids should be adjusted to produce a normal urinary output (2000 ml).

Adequacy

The low fat, moderate protein and high carbohydrate diet is adequate in nutrients.

Food Choices

The food choices are advised for patients with gout during interval stage

	Food Groups
	Foods Allowed
	Foods Controlled/Avoided



	Bread cereals and grains
	All types of bread, naan, roti, chapatti, rusk (paapay), khitchri, rice, pasta, noodles.
	High fatty food such as paratha, puri, maal puraa

	Milk and milk products
	All milk and milk products with out cream (balai)
	All milk and milk products with cream (balai)

	Meat (red meat)
	All lean meat cuts in moderate quantity
	All organ meats and fatty meat cuts.

	Meat (white meat and egg)
	All white meat in moderate quantity
	All organ meats and fatty meat cuts

	Lentils/daals

(with husk)
	None
	All kind

	Lentils/daals

(without husk)
	None
	All kind

	Vegetables

(green leafy)
	All seasonal vegetables cooked in little oil.
	None

	Vegetables

(starchy) 
	All starchy vegetables cooked in little oil.
	None

	Fresh fruits
	All fresh fruits
	None

	Dry fruits, nuts and seeds
	All kind
	None

	Fats and oils
	All kind in moderate quantity
	Limit the intake of butter, margarine and fatty foods

	Desserts and sweets
	Low fat desserts and sweets such as custard, jelly, pudding, kheer, firni
	High fat sweet dishes such as gajraila 

	Fluids and drinks
	Sufficient quantity of drinking water, cold drinks, lassi and fruit juices
	Coffee and tea in moderate quantity

	Miscellaneous


	-
	-


H.  Nutrition Support

Enteral nutrition

Enteral nutrition involves nutritional support by mouth and feeding via tube into the gastrointestinal (GI) tract. Enteral nutrition support is the preferred method if the GI tract is functional.

Enteral nutrition is safer than parenteral nutrition (PN), especially for patients at risk for pulmonary complications, and is also more economical.  It yields better nutrient utilization by helping to maintain gut mucosal integrity.

Route of Access for tube feeding

The decision on the type of tube feeding depends on the patient’s medical problems and the length of time to be used. A tube feeding can be classified as nasoenteric or tube enterostomy.

Nasoenteric tube feeding can be inserted without general anesthesia.
Nasogastric tube extending from nose into the stomach in patients with intact gag reflex

Nasoduodenal tube extending from the nose through the pylorus into the duodenum in patients at risk for aspiration

Nasojejunal tube extending from the nose through pylorus into the jejunum, it is usually placed radioscopically

Enterostomy tube feeding is surgically placed under general anesthesia. This mode of feeding is indicated for long-term therapy since they are more comfortable and inconspicuous.

Esphagostomy is surgical opening through which a feeding tube is passed into esophagus and down into the stomach. Commonly seen in patients with head and neck cancer

Gastrostomy where tube is placed into the stomach

Jejunostomy feeding includes needle catheter placement, direct tube placement, and creation of a jejunal stoma, which can be intermittently catheterized.

Guidelines for selecting products for eternal feeding
Eternal formulas are classified according to their composition and use:

· Polymeric formulas, containing intact nutrients.

· Predigested formulas, containing partially or completely hydrolyzed nutrients.

· Disease-specific formulas, for use in organ dysfunction or specific metabolic conditions

· Modular formulas, for supplemental use or to create a formula for specific use. 

In selecting formulas for eternal feeding, following must be considered:

· Digestive or absorptive capabilities

· Nutrients and fluid requirements

· High fiber or low fiber formula

· Any metabolic abnormalities that would require the use of a specialized or modified formula

· Route of administration.

Feeding techniques

· Bolus feeding is a rapid delivery by syringe or feeding reservoir and given 4 - 6 times in 4 hours.

· Intermittent feeding is administration of feed over 20 - 40 minutes every 2 - 4 hours.

· Continuous feeding is by gravity drip or infusion pump over 16 - 24 hours

· Cyclic feeding is infusion for 8 -16 hours, usually overnight by infusion pump, and then discontinued in the morning.
Complications of tube feeding

Please see below the associated possible complication of tube feeding and therapy to overcome the problems.

1
Gastro-Intestinal Complications

Diarrhea

Bolus feeding, volume over load, and rapid administration: To overcome this problem, method of administration needs to be changed.

If diarrhea is due to hyperosmolar formula then dilute the solution initially. Start rate at 25 to 40cc per hour with increases every 12 to 24 hours or change to an isotonic solution. For those patients with a serum albumin <2.5 gm/dl, isotonic solution may be hyperosmolar. In this condition, albumin infusion is advised.

In case of malabsorption, lactose free, low fat or chemically defined formulas are advised.

In protein calorie malnutrition (PCM), use of an isotonic solution starting at 25cc per hour with increases in volume after every 12 to 24 hours is advised.

Diarrhea could be due to contaminated formula; therefore, clean technique at each stage of enteral solution is advised. Limit the hang time 8 to12 hours during winter and 4 to 6 hours during summer time.

Nausea/vomiting


Patient position: Nausea and vomiting could be due to patient’s lying position. The bed of patient should be elevated to 30 to 45 degrees.

Fast delivery rate: Decrease rate to previously tolerated rate and then advance depending upon patient’s tolerance.

Hypertonic solution: Dilute feeding and increase gradually depending upon patient’s tolerance.

Delayed gastric emptying: Stop feeding for 2 hours and check residuals. Low fat formula may help.

GI tract obstruction: Stop feeding

Constipation

Dehydration: Monitor intake and output. Add free water if intake in not greater than output by 500 to 1000cc.

Decreased fiber: Replace with formula high in fiber.

GI tract obstruction: Stop feeding

II
Metabolic Complications

Overhydration (hyponatremia)

Fluid overload: Change to concentrated formula

High osmolality of formula, diarrhea: Change formula

High protein: Decrease protein content

Lack of free water: Administer free water. Monitor serum sodium, blood urea nitrogen, creatinine ratio, intake and output.

Insulin deficiency: Keep it at slow rate until blood sugar is controlled.

Carbohydrate content: Change to formula with high fat content.

Hypoglycemia could be due to sudden cessation of feedings.Taper feedings.

Hypokalemia could be due to insulin administration or diarrhea. Maintain either with adequate levels by adding liquid potassium via tube or with parenteral potassium supplement.

Hypophosphatemia could be due to insulin administration. Replete either with enteral phosphate via tube or with IV phosphorus 


Hyperphosphatemia could be due to renal insufficiency, changing of formula is advised.

III
Mechanical aspiration 

It could be due to patient lying flat. Elevate head and shoulders of patient 30 to 45 degrees.
Parenteral nutrition

Parenteral nutrition is the intravenous provision of macronutrients and micronutrients to the individual with nonfunctional gastrointestinal tract. 

Indications

Total Parenteral Nutrition (TPN) should be used:

· When the patient is unable to absorb nutrients via the gastrointestinal tract due to:


massive small-bowel resection, small intestinal disease, radiation enteritis, severe diarrhea, intractable vomiting.

· Patient undergoing high-dose chemotherapy, radiation, and bone marrow transplantation.

· Acute pancreatitis.

· Severely catabolic patients with or without malnutrition when the GI tract is nonfunctional.

Total Parenteral Nutrition (TPN) may be used with major surgery, moderate stress, enterocutaneous fistula, inflammatory diseases, intensive chemotherapy, hyperemesis gravidarum or malnutrition when enteral nutrition cannot be established within a 7 to 10 day period.

Total Parenteral Nutrition (TPN) may be of limited use in well-nourished patients who are undergoing minimal stress when the gastrointestinal tract can be used in 10 days or who are immediately postoperative.

Total Parenteral Nutrition (TPN) should not be used in patients with a functional gastrointestinal tract, prognosis does not warrant therapy, and when risk exceeds potential benefits.

Components of Total Parenteral Nutrition
Dextrose: The dextrose concentration of central venous nutrition is higher than given peripherally because the larger central vein can rapidly dilute the infusion thus allowing higher amount of intake to meet the energy needs of the patients. In general the concentration of dextrose portion of an adult parenteral nutrition solution is 40 to 70% but is altered in specific disease states.

Amino acids: The amino acid component of TPN solutions varies in concentration, as well as composition of individual amino acids. The amino acid solution needs to be selected keeping in view the patient’s underlying disease state. The goal of amino acid provision is to promote a positive nitrogen balance.

Lipids: Lipids serve as a concentrated form of energy. Approximately 4% of calories must be provided as essential fatty acids to prevent a deficiency. Intravenous fat solutions are calorically dense isotonic solution hence can increase calories without affecting the osmolality of the solution. Regardless of the calorie requirements of a patient, the daily provision of lipids should not exceed 2.5 g per kilogram in adults. Use of lipid is contraindicated in the management of patients with abnormal lipid metabolism such as hyperlipidemia, lipid nephrosis or acute pancreatitis.

Fluid: Calculation of fluid requirement for different individuals is given below. However fluid need is increased in patients with renal, gastrointestinal, respiratory, and skin losses, and is decreased in patients with renal, hepatic and cardiac failure.

· Young healthy adult: 40cc /kg body weight/day

· Adult 30 -35cc /kg body weight/day

· Elderly patient: < 30cc /kg body weight/day

Electrolytes: Standard electrolyte doses are used in the majority of patients to maintain normal body function and also provide for excesses and deficiencies of mineral based on the underlying disease process. Individual electrolyte intake is altered as needed to correct electrolyte imbalances

Vitamins: Standard vitamin doses are formulated in the majority of patients to maintain normal body function and also provide for excesses and deficiencies of vitamins based on the underlying disease process. Vitamin K is not included in the multiple-vitamin preparations and must be given either intramuscularly or as an intravenous injectable added to the TPN solution.

Vitamin stability is affected by light, temperature, pH, storage time, and solution hence; it should be added prior to infusion on a daily basis unless there is a pre-existing condition.

Trace Elements: Several micronutrients have been identified as essential in parenteral nutrition solutions to prevent clinical deficiency. The amount of trace element can be variable depending upon patient’s disease state and altered metabolic stress.

Metabolic complications
Please refer to table V for the possible causes of metabolic complication during parenteral nutrition, and suggested corrective measures.
Metabolic Complications

Possible causes and suggested corrective measures

	Complications
	Possible causes
	Corrective measures

	Hyperglycemia
	Glucose load exceeds endogenous insulin secretion

Steroid therapy

Underlying disease state e.g., sepsis, diabetes mellitus, trauma, major surgery
	Advance rate slowly, do not increase until hyperglycemia controlled

Add insulin to parenteral solution
Provide less calories as dextrose and increase fat provisions

	Hyperosmolar, Hyperglycemic, Non-ketotic Dehydration, and Coma (HHND)
	Hyperglycemia and persistent glycosuria producing osmotic diuresis accompanied by deteriorated mental status and coma
	Stop parenteral solution

Provide hydration

Provide insulin and correct electrolyte imbalances

	Hypoglycemia
	Abrupt discontinuation of hypertonic dextrose-solution

Decreased insulin requirement
	Treat hypoglycemia with bolus infusion of 50 percent dextrose

Avoid sudden cessation of total parenteral nutrition (TPN). 

When discontinued suddenly administer replacement fluid as dextrose 10 percent at same rate

Monitor glucose levels and adjust insulin in bottle

	Hyperkalemia
	Decreased renal function

Excessive administration

Low cardiac output, tissue necrosis, and systemic sepsis
	Reduce or hold amount of potassium given in solution

	Hypokalemia
	Synthesis of protein during anabolism increases requirement for diuresis. 

Gastrointestinal losses

Potassium-wasting drugs
	Increase amount given in solution

	Hypophosphatemia
	Inadequate PO4 administration

Increased needs during anabolism
	Provide daily requirement of phosphorus

Increase amount of phosphorus until serum level normalized

	Hyperphosphatemia
	Excessive PO4 administration

Renal insufficiency
	Monitor serum levels

Decrease amount given

Consider amount of phosphorus being provided by fat emulsions (phospholipids)

	Hypo/Hypervitaminosis
	Excessive or inadequate provisions
	Adjust amount given

	Hypomagnesemia
	Increased needs during anabolism and protein synthesis
	Provide additional amount of MgSO4 in solution

	Hypermagnesemia
	Renal failure

Excessive provisions
	Start with decreased amount 

Reduce amount provided

	Hypercalcemia
	Excessive administration 

Excessive vitamin D administration
	Decrease amount provided

	Hypocalcemia
	Increased requirement due to underlying medical problem, e.g., pregnancy

Hypoalbuminemia (approximately 0.8 mg% calcium per 1 gm% drop in albumin)

Use a calculated ionized calcium for interpretation of calcium level.


	Increase amount given in solution within limitations of solubility

	
	Ionized calcium=1-(8x albumin)+(2 x globulin)+3 serum calcium level

                                        100

(here globulin=total protein -albumin) Normal = 4.5-5.5 mg/dl

	Hypertriglyceridemia
	Intolerance due to underlying disease state 

Inability to clear lipids


	Obtain baseline levels of triglycerides

Test dose tolerance to lipids 

Reduce amount provided to only amount needed for prevention of essential fatty acid deficiency (EFAD)

	Essential Fatty Acid Deficiency
	Inadequate provision of lipids
	Provide approximately 4-10% of the daily calories as lipids for repletion

500 cc of 10% lipids 1-2 times weekly for maintenance

	Prerenal Azotemia
	Excessive provision of protein

Insufficient non-protein calorie provision

Inadequate hydration
	Decrease protein content 

Adequate hydration with non-amino acid containing solution

	Hyperammonemia
	Hepatic dysfunction

Use of protein hydrolysate instead of crystalline amino acids
	Use branched chain amino acids

Standard amino acid solutions are now crystalline amino acids

	Hyperchloremic Metabolic Acidosis
	Excessive chloride content
	Replace chloride salts with chloride salts

	Metabolic Alkalosis
	Gastrointestinal losses 

Hypokalemia
	Replace acetate salts with chloride salts

Correct with increased potassium

	Zinc Deficiency
	Failure to provide

Increased needs due to GI losses or wound healing
	Provide minimum recommended dosage of trace elements

Increase amount in infusion

	Copper Deficiency
	Failure to provide supplemental dose
	Provide minimum recommended dosage

	Hepatic/Biliary*
	Elevated liver function tests SGPT, SGOT, ALK Phos

Fatty liver Cholestasis
	Avoid excess caloric provisions

Provide adequate amounts of amino acids


Note: The pathogenesis and management of hepatic complications during parenteral nutrition is still under investigation.

I.  Nutrition for Different Physiological Needs

Diet During Infancy
Objective

The diet is planned to provide a safe, complete and balanced food to meet the very special and specific nutritional demands of newborn for optimal growth and development along with immunological protection.

Use

Human milk is universally regarded as the ideal food for feeding infants during the early months because of its early ingestion, digestion and absorption by the baby. It supports early immunity for the baby and adequately meets to the growth needs of infants.

Nutritional considerations

The nourishing factors based on the rapid growth rates during the initial twelve months of life as full term neonates and healthy babies gain proximately double their birth weight by the time of six months and triple it by the age of one year. Appropriate nutritional considerations during the first year of life affect the future health growth and development of the infants. 

During the first six months while the organs are not fully developed to digest, human milk is the closest match to the physiological demands of the infants to provide energy, protein, fat carbohydrates, minerals and vitamins for optional growth and development. Breast feeding is universally recognised ideal food for newly born babies because it provides immunological protection, it is a complete nutrient for optional growth with and development, it has no dietary stress on the developing system of digestion and absorption, it promotes maternal - infant relationship and it is very safe and convenient for baby nourishment. Infants should be fed on demand, usually feedings may be need to be given every 1 to 2 hours and increasing babies stomach capacity the interval will be gradually extended. Approximately after 4 months haemoglobin synthesis and red blood cells production increases with rapid body growth, require baby soft food additions e.g.: baby cereal, strained meat and vegetables soups. Solid foods provide nutrients along with breast milk and should be adopted as following:

1.
Start with single grain baby cereal1 to 2 tablespoons diluted with breast milk per day.

2.
Other solid foods include fruits, vegetables and meat soups, start with small amount of strained foods gradually increase to thin consistency, texture from very soft to ground mashed whole foods.

3.
Avoid early introduction of salt and sugar and some foods such as egg, white, orange, juice, wheat cereal, peanut, butter and chocolate to avoid allergic reactions.

4. Fruit juice, vegetable and meat soups should be fed by cups avoiding bottle-feeding

5.
Infants get benefit from smaller frequent servings of a variety of cereals, fruits, and vegetables and meat servings.

6.
Allow approximately one week developing a taste and adjusting with the texture for new food. 

Suggested age for the introduction of juice, semisolid foods and regular foods

	Food
	Age  (Months)



	
	4 to 6
	6 to 8
	9 to 12



	Baby cereals
	Add
	
	

	Vegetables
	
	Add strained soups and mashed vegetables
	Gradually delete strained vegetables, introduce chopped vegetables.



	Fruits
	
	Add strained juices and mashed fruit
	Gradually delete strained fruits, introduce diced fruit.



	Meat
	
	Add strained soups and mashed pureed meat
	Gradually delete strained meat, introduce finely mince, chopped meat.



	Finger foods
	
	Add such as rusk
	Increase the use of small sized finger foods such as potato chips, biscuit, rusk, and vegetable sticks




Diet During Pregnancy

Objective

Diet is designed to meet the increased nutritional demands of maternal body along with growth and development of foetus.

Use

Due to increased needs of nutritional requirements during pregnancy additional energy and nutrients should be provided through diet.

Physiology

During the phase of pregnancy, the allured physiological phenomena will affect almost all the functions of body. Some of the more common difficulties include morning sickness, nausea and vomiting constipation heart burn, pregnancy induced, hypertension, gestational diabetes, anaemia a maternal phenylketonuria. A planned management of mother's diet before conception and close follow-up care through out the pregnancy can improve the situation, resulting reduce morbidity and mortality of offspring and improved health and well being of mother during prenatal period.

Nutritional considerations

According to personal variations based on age and body weight food energy and nutrient distribution should be adjusted. A balanced diet with appropriate amount of energy contribution from protein, fat and carbohydrate, adequate in essential amino acids, essential fatty acids, vitamins, mineral, fluid and fiber content is desirable. General diet with additional allowance of energy and nutrients, sufficient to maintain approximately one pound per week weigh gain should be encouraged.

Adequacy

Based on certain nutrients in amounts greater then normal requirement, a well balanced diet should furnish all nutrients required by the pregnant women.

Diet During Lactation

Objective

Diet is formulated to meet the increased nutritional demands of mother necessary to sustain the normal functions of body, production of breast milk and optimal growth and development of the newborn infant.
Use

For consumption of lactating mothers to assure postpartum nutritional demands additional allowances of food energy and nutrients should be provided through diet.
Physiology

Lactation is a high priority physiologic process maintained with nutritional support. The increased nutritional requirements during lactation are due to the milk secreted by mother for feeding the baby. After delivery small amount colostrum is secreted leading to a rapid increase in milk secretion. The process of milk production occurs in two stages, secretion of milk and ejection or suction of milk. It involves the sensory nerves  in the nipples and hypothalamus and pituitary gland with various hormones such as probating. The secretion of milk involves synthesis of milk components and the passage of formed product in to the ducts. The secretary process is activated by the sucking stimulus of the infant. Lactating mothers have some advantages such as figure control, weight loss, involution of uterus, suppression of ovulation, convenience and economical ever of feeding. Mean while the baby got many advantages with breast-feeding such as immune competence, resistance against infections and allergies, optimum nutrition for normal physical growth and psychological development. Efficiency of breast milk secretion can be improved by supplying protein rich diet along with increased allowances of nutrients such as vitamins, minerals, antioxidants and fluid contents Macronutrients like calcium, iron, vitamin C, vitamin B complex such as thiamine, riboflavin, niacin, biotin, pantothenic acid, folic acid, cynocobalamin and pyridoxine adequately maintained on daily bases   
Nutritional consideration

Modifications are made to meet individual needs based on age, ideal baby weight, and rate of weight loss after delivery, medications, biochemical indicators, and psychosocial requirements. A general diet balanced with appropriate amounts of protein, fat and carbohydrates with additional allowances of essential amino acids, essential fatty acids, vitamins, minerals, antioxidants and fluids is desirable. Lactating mothers who lose weight too rapidly or fall below their ideal body weight need increased calorie intakes.

Adequacy

Based on certain nutrients in amounts greater then normal requirement, a well balanced diet should furnish all the nutrients required by lactating women.

Nutrition for Aging Adults

Objective

The diet is designed to meet the special nutritional demands of older people.

Use

Because of ageing process on the basis of special dietary considerations the modified nutrient dense diet is consumed by the elderly people

Physiology

The process of ageing at the level of 60 years brings about gradual decline in normal physiological functions. The ageing phenomena will affect almost all the functions of body some of the most common difficulties include decreased neuro-muscular integrity such as dementia, Alzheimer, Parkinson disease, organic brain syndrome and functional disability etc, altered endocrine function limit hormone release; decreased cardiac out put due to loss of arterial elasticity and increased peripheral resistance. It contribute age related rise in blood pressure. Because of slowed glomerular filtration in renal system kidney function deteriorates resulting loss of nephrons older people has a deceased sense of thirst and leads to dehydration. At the same time older kidney is less able to respond to anti diuretic hormone to reduce amount of fluid lost in the line. On the other hand the increased level of anti diuretic hormone contributes to water intoxication.  Therefore, record of fluid intake becomes very important. Because of loss of alveolar surface area and decrease in elasticity of lung tissues oxy haemoglobin saturation of arterial blood is lower in old age resulting slow oxygen transfer to the tissues, gastrointestinal discomforts includes nausea, heart burn and constipation. Decreased physical activity and fitness is occurring as an age related deteriorations.

Normal ageing and the effects of chronic disease bring about changes in major organ systems and declining heart, renal and pulmonary functions. Loss of skeletal muscle contributes to the observed decline in resting energy metabolism. These physiological changes influence the energy and nutrient requirements of the ageing adults.

Nutritional considerations

Modifications are made to meet requirements based on sex, physical condition, socio-economic condition, psychological behaviour, emotional stress, and nutritional status, nature and severity of illness. A modified consistent diet, with reduced calories but appropriate amounts of protein, vitamin and mineral content is desirable.

Adequacy

Quality of life may be improved through a balanced diet selected as per individual’s choice from a variety of foods, adequate in protein, fat, carbohydrate, vitamins, minerals, antioxidants and fluid contents.

J.  APPENDICES

Appendix - I

Weight for age, both sexes, birth to 60 months

	Age

(months)
	Weight (kg)
	Age

(months)
	Weight (kg)

	
	Median
	80% of median
	70% of  median
	
	Median
	80% of median
	70% of  median

	0
	3.2
	2.6
	2.3
	31
	13.5
	10.8
	9.5

	1
	4.1
	3.3
	2.9
	32
	13.6
	10.9
	9.6

	2
	4.9
	4.0
	3.5
	33
	13.8
	11.0
	9.7

	3
	5.7
	4.6
	4.0
	34
	14.0
	11.2
	9.8

	4
	6.4
	5.1
	4.5
	35
	14.1
	11.3
	9.9

	5
	7.0
	5.6
	4.9
	36
	14.4
	11.5
	10.0

	6
	7.5
	6.0
	5.3
	37
	14.5
	11.6
	10.2

	7
	8.0
	6.4
	5.6
	38
	14.7
	11.8
	10.3

	8
	8.5
	6.8
	6.0
	39
	14.9
	11.9
	10.4

	9
	8.9
	7.1
	6.2
	40
	15.0
	12.0
	10.6

	10
	9.2
	7.4
	6.4
	41
	15.2
	12.2
	10.6

	11
	9.6
	7.6
	6.7
	42
	15.4
	12.3
	10.8

	12
	9.8
	7.9
	6.9
	43
	15.5
	12.4
	10.9

	13
	10.1
	8.1
	7.1
	44
	15.7
	12.6
	11.0

	14
	10.3
	8.3
	7.3
	45
	15.9
	12.7
	11.1

	15
	10.6
	8.4
	7.4
	46
	16.0
	12.8
	11.3

	16
	10.8
	8.6
	7.6
	47
	16.2
	12.9
	11.3

	17
	11.0
	8.8
	7.7
	48
	16.3
	13.1
	11.5

	18
	11.1
	8.9
	7.8
	49
	16.5
	13.2
	11.6

	19
	11.3
	9.1
	8.0
	50
	16.6
	13.3
	11.6

	20
	11.5
	9.2
	8.1
	51
	16.8
	13.4
	11.8

	21
	11.7
	9.4
	8.2
	52
	16.9
	13.6
	11.9

	22
	11.9
	9.5
	8.3
	53
	17.1
	13.7
	12.0

	23
	12.1
	9.7
	8.5
	54
	17.2
	13.8
	12.1

	24
	12.2
	9.8
	8.5
	55
	17.4
	13.9
	12.3

	25
	12.4
	9.9
	8.7
	56
	17.6
	14.0
	12.3

	26
	12.6
	10.1
	8.8
	57
	17.7
	14.2
	12.4

	27
	12.8
	10.2
	8.9
	58
	17.9
	14.3
	12.5

	28
	13.0
	10.4
	9.0
	59
	18.0
	14.4
	12.6

	29
	13.1
	10.5
	9.2
	60
	18.2
	14.5
	12.7

	30
	13.3
	10.6
	9.3
	
	
	
	


Source : FAO,1982.

Appendix - II

Length for age, both sexes, birth to 24 months
	Age 

(​months)
	Length (cm)

	
	Median
	90% of median
	80% of  median

	0
	50.2
	45.2
	40.1

	1
	54.1
	48.7
	43.3

	2
	57.4
	51.7
	45.9

	3
	60.3
	54.3
	48.2

	4
	62.8
	56.5
	50.2

	5
	65.0
	58.5
	52.0

	6
	66.9
	60.2
	53.5

	7
	68.5
	61.7
	54.8

	8
	70.0
	63.0
	56.0

	9
	71.4
	64.3
	57.1

	10
	72.7
	65.4
	58.2

	11
	74.0
	66.6
	59.2

	12
	75.2
	67.7
	60.2

	13
	76.4
	68.7
	61.1

	14
	77.5
	69.8
	62.0

	15
	78.5
	70.7
	62.9

	16
	79.7
	71.7
	63.8

	17
	80.7
	72.8
	64.8

	18
	81.7
	73.5
	65.4

	19
	82.6
	74.4
	66.1

	20
	83.6
	75.2
	66.9

	21
	84.4
	76.0
	67.6

	22
	85.4
	76.8
	68.3

	23
	86.2
	77.6
	69.0

	24
	87.1
	78.4
	69.7


Source: Cameron and Hofvander,1983.

Height for age, girls, 24 to 60 months

	Age (months)
	Height (cm)

	
	-2SD
	Median
	90% of median
	80% of median

	24
	78.1
	84.5
	76.1
	87.6

	25
	78.8
	85.4
	76.9
	68.3

	26
	79.6
	86.2
	77.6
	69.0

	27
	80.3
	87.0
	78.3
	69.6

	28
	81.0
	87.9
	79.1
	70.3

	29
	81.8
	88.7
	79.8
	71.0

	30
	82.5
	89.5
	80.6
	71.6

	31
	83.2
	90.2
	81.2
	72.2

	32
	83.8
	91.0
	81.9
	72.6

	33
	84.5
	91.7
	82.5
	73.4

	34
	85.2
	92.5
	83.3
	74.0

	35
	85.8
	93.2
	83.9
	74.6

	36
	86.5
	93.9
	84.5
	75.1

	37
	87.1
	94.6
	85.1
	75.7

	38
	87.7
	95.3
	85.8
	76.2

	39
	88.4
	96.0
	86.4
	77.3

	40
	89.0
	96.6
	86.9
	77.8

	41
	89.6
	97.3
	87.6
	78.3

	42
	90.2
	97.9
	86.1
	78.9

	43
	90.7
	98.6
	88.7
	79.9

	44
	91.3
	99.2
	89.3
	79.4

	45
	91.9
	99.8
	89.8
	79.8

	46
	92.4
	100.4
	90.4
	80.3

	47
	93.0
	101.0
	90.9
	80.8

	48
	93.5
	101.6
	91.4
	81.3

	49
	94.1
	102.2
	92.0
	81.8

	50
	94.6
	102.8
	92.5
	82.2

	51
	95.1
	103.4
	93.1
	82.7

	52
	95.8
	104.0
	93.6
	83.2

	53
	96.1
	104.5
	94.1
	83.6

	54
	96.7
	105.1
	94.6
	84.1

	55
	97.1
	105.6
	95.0
	84.5

	56
	97.6
	106.2
	95.6
	85.0

	57
	98.1
	106.7
	96.0
	85.4

	58
	98.6
	107.3
	96.6
	85.8

	59
	99.1
	107.8
	97.0
	86.2

	60
	99.5
	107.4
	97.6
	86.7


Height for age, boys, 24 to 60 months

	Age (months)
	Height (cm)

	
	-2-SD
	Median
	90 % of median
	80 % of median

	24                       
	79.2
	85.6
	77.0
	68.5

	25
	79.9
	86.4
	77.8
	69.1

	26
	80.6
	87.2
	78.5
	69.8

	27
	81.3
	88.1
	79.3
	70.5

	28
	82.0
	88.9
	80.0
	71.1

	29
	82.7
	89.7
	80.7
	71.8

	30
	83.4
	90.4
	81.4
	72.3

	31
	84.1
	91.2
	82.1
	73.0

	32
	84.7
	92.0
	82.8
	73.6

	33
	85.4
	92.7
	83.4
	74.2

	34
	86.0
	93.5
	84.2
	74.8

	35
	86.7
	94.2
	84.8
	75.4

	36
	87.3
	94.9
	85.4
	75.9

	37
	87.9
	95.6
	86.0
	76.5

	38
	88.6
	96.3
	86.7
	77.0

	39
	89.2
	97.0
	87.3
	77.8

	40
	89.8
	97.7
	87.9
	78.2

	41
	90.4
	98.4
	88.6
	78.7

	42
	91.0
	99.1
	89.2
	79.3

	43
	91.6
	99.7
	89.7
	79.8

	44
	92.1
	100.4
	90.4
	80.3

	45
	92.7
	101.0
	90.9
	80.8

	46
	93.3
	101.7
	91.5
	81.4

	47
	93.9
	102.3
	92.1
	81.8

	48
	94.4
	102.9
	92.8
	82.3

	49
	95.0
	103.6
	93.2
	82.9

	50
	95.5
	104.2
	93.8
	83.4

	51
	96.1
	104.8
	94.3
	83.8

	52
	96.6
	105.4
	94.9
	84.3

	53
	97.1
	106.0
	95.4
	84.8

	54
	97.7
	106.6
	95.9
	85.3

	55
	98.2
	107.1
	96.4
	85.7

	56
	98.7
	107.7
	96.9
	86.2

	57
	99.2
	108.3
	97.5
	86.6

	58
	99.7
	108.8
	97.9
	87.0

	59
	100.2
	109.4
	98.5
	87.5

	60
	100.7
	109.9
	98.9
	87.9


Source: FAO, 1990c.

Appendix – III

Weight for length, both sexes, length 50 to 109 cm

	Length (cm)
	Weight (kg)

	
	-2-SD
	Median
	80 % of median
	70 % of median

	50
	2.6
	3.4
	2.7
	2.4

	51
	2.7
	3.5
	2.8
	2.4

	52
	2.8
	3.7
	3.0
	2.6

	53
	2.9
	3.9
	3.1
	2.7

	54
	3.1
	4.1
	3.3
	2.9

	55
	3.3
	4.3
	3.4
	3.0

	56
	3.5
	4.6
	3.7
	3.2

	57
	3.7
	4.8
	3.8
	3.4

	58
	3.9
	5.1
	4.1
	3.6

	59
	4.1
	5.3
	4.2
	3.7

	60
	4.3
	5.6
	4.5
	3.9

	61
	4.6
	5.9
	4.7
	4.1

	62
	4.8
	6.2
	5.0
	4.3

	63
	5.1
	6.5
	5.2
	4.6

	64
	5.4
	6.7
	5.4
	4.7

	65
	5.6
	7.0
	5.6
	4.9

	66
	5.9
	7.3
	5.8
	5.1

	67
	6.1
	7.6
	6.1
	5.3

	68
	6.4
	7.9
	6.3
	5.5

	69
	6.7
	8.2
	6.6
	5.7

	70
	6.9
	8.5
	6.8
	6.0

	71
	7.2
	8.7
	7.0
	6.1

	72
	7.4
	9.0
	7.2
	6.3

	73
	7.6
	9.2
	7.4
	6.4

	74
	7.8
	9.5
	7.6
	6.6

	75
	8.1
	9.7
	7.38
	6.8

	76
	8.3
	9.9
	7.9
	6.9

	77
	8.5
	10.1
	8.1
	7.1

	78
	8.6
	10.4
	8.3
	7.3

	79
	8.8
	10.6
	8.5
	7.4

	80
	9.0
	10.8
	8.6
	7.6

	81
	9.2
	11.0
	8.8
	7.7

	82
	.9.4
	11.2
	9.0
	7.8

	83
	9.6
	11.4
	9.1
	8.0

	84
	9.7
	11.5
	9.2
	8.0

	85
	9.9
	11.7
	9.4
	8.2 

	86
	10.1
	11.9
	9.5
	8.3

	87
	10.3
	12.1
	9.7
	8.5 

	88
	10.5
	12.3
	9.8
	8.5

	89
	10.7
	12.6
	10.1
	8.8

	90
	10.8
	12.8
	10.2
	9.0

	91
	11.1
	13.0
	10.4
	9.1

	92
	11.3
	13.2
	10.6
	9.2

	93
	11.5
	13.5
	10.8
	9.4

	94
	11.7
	13.7
	11.0
	9.6

	95
	11.8
	14.2
	11.4
	9.9

	96
	12.0
	14.5
	11.6
	10.2

	97
	12.2
	14.8
	11.8
	10.4

	98
	12.4
	15.0
	12.0
	10.5

	99
	12.6
	15.3
	12.2
	10.7

	100
	12.8
	15.5
	12.4
	10.8

	101
	13.0
	15.8
	12.6
	11.1

	102
	13.3
	16.1
	12.9
	11.3

	103
	13.5
	16.4
	13.1
	11.5

	104
	13.7
	16.7
	13.4
	11.7

	105
	14.0
	16.9
	13.5
	11.8

	106
	14.2
	17.2
	13.8
	12.0

	107
	14.5
	17.5
	14.0
	12.2

	108
	14.7
	17.8
	14.2
	12.5

	109
	15.0
	18.2
	14.6
	12.7


Source: FAO, 1982c.

Weight for height, girls, height 75 to 135 cm

	Height (cm)
	Weight (kg)

	
	-2-SD
	Median
	80 % of median
	70 % of median

	75
	7.7
	9.7
	7.8
	6.8

	76
	7.9
	10.0
	8.0
	7.0

	77
	8.1
	10.2
	8.2
	7.1

	78
	8.3
	10.4
	8.3
	7.3

	79
	8.5
	10.6
	8.5
	7.4

	80
	8.7
	10.8
	8.6
	7.6

	81
	8.9
	11.0
	8.8
	7.7

	82
	9.1
	11.2
	9.0
	7.8

	83
	9.3
	11.4
	9.1
	8.0

	84
	9.5
	11.6
	9.3
	8.1

	85
	9.7
	11.8
	9.4
	8.3

	86
	9.9
	12.0
	9.6
	8.4

	87
	10.1
	12.3
	9.8
	8.6

	88
	10.3
	12.5
	10.0
	8.8

	89
	10.5
	12.7
	10.2
	8.9

	90
	10.7
	12.9
	10.3
	9.0

	91
	10.8
	13.2
	10.6
	9.2

	92
	11.0
	13.4
	10.7
	9.4

	93
	11.2
	13.6
	10.9
	9.5

	94
	11.4
	13.9
	11.1
	9.7

	95
	11.6
	14.1
	11.3
	9.9

	96
	11.8
	14.3
	11.4
	10.0

	97
	12.0
	14.6
	11.7
	10.2

	98
	12.2
	14.9
	11.9
	10.4

	99
	12.4
	15.1
	12.1
	10.6

	100
	12.7
	15.4
	12.3
	10.8

	101
	12.9
	15.6
	12.5
	10.9

	102
	13.1
	15.9
	12.7
	11.1

	103
	13.3
	16.2
	13.0
	11.3

	104
	13.5
	16.5
	13.2
	11.6

	105
	13.8
	16.7
	13.4
	11.7

	106
	14.0
	17.0
	13.6
	11.9

	107
	14.3
	17.3
	13.8
	12.1

	108
	14.5
	17.6
	14.1
	12.3

	109
	14.8
	17.9
	14.3
	12.5

	110
	15.0
	18.2
	14.6
	12.7

	111
	15.3
	18.6
	14.9
	13.0

	112
	15.6
	18.9
	15.1
	13.2 

	113
	15.9
	19.2
	15.4
	13.4

	114
	16.2
	19.5
	15.6
	13.7 

	115
	16.5
	19.9
	15.9
	13.9

	116
	16.8
	20.3
	16.2
	14.2

	117
	17.1
	20.6
	16.5
	14.4

	118
	17.4
	21.0
	16.8
	14.7

	119
	17.7
	21.4
	17.1
	15.0

	120
	18.1
	21.8
	17.4
	15.3

	121
	18.4
	22.2
	17.8
	15.5

	122
	18.8
	22.7
	18.2
	15.9

	123
	19.1
	23.1
	18.5
	16.2

	124
	19.5
	23.6
	18.9
	16.5

	125
	19.9
	24.1
	19.3
	16.9

	126
	20.2
	24.6
	19.7
	17.2

	127
	20.6
	25.1
	20.1
	17.6

	128
	21.0
	25.7
	20.6
	18.0

	129
	21.4
	26.2
	21.0
	18.3

	130
	21.8
	26.8
	21.4
	18.8

	131
	22.3
	27.4
	21.9
	19.2

	132
	22.7
	28.0
	22.4
	19.6

	133
	23.1
	28.7
	23.0
	20.1

	134
	23.6
	29.4
	23.5
	20.6

	135
	24.0
	30.1
	24.1
	21.1


Source: FAO,1990c.

Weight for height, boys, height 75 to 135 cm
	Height (cm)
	Weight (kg)

	
	-2-SD
	Median
	80 % of median
	70 % of median

	75
	7.9
	9.9
	7.9
	6.9

	76
	8.1
	10.1
	8.1
	7.1

	77
	8.3
	10.4
	8.3
	7.3

	78
	8.5
	10.6
	8.5
	7.4

	79
	8.7
	10.8
	8.6
	7.6

	80
	8.9
	11.0
	8.8
	7.7

	81
	9.1
	11.2
	9.0
	7.8

	82
	9.3
	11.5
	9.2
	8.1

	83
	9.5
	11.7
	9.4
	8.2

	84
	9.7
	11.9
	9.5
	8.3

	85
	9.9
	12.1
	9.7
	8.5

	86
	10.1
	12.3
	9.8
	8.6

	87
	10.3
	12.6
	10.1
	8.8

	88
	10.5
	12.8
	10.2
	9.0

	89
	10.7
	13.0
	104
	9.1

	90
	10.9
	13.3
	10.6
	9.3

	91
	11.1
	13.5
	10.8
	9.5

	92
	11.3
	13.7
	11.0
	9.6

	93
	11.5
	14.0
	11.2
	9.8

	94
	11.7
	14.2
	11.4
	9.9

	95
	11.9
	14.5
	11.6
	10.2

	96
	12.1
	14.7
	11.8
	10.3

	97
	12.4
	15.0
	12.0
	10.5

	98
	12.6
	15.2
	12.2
	10.6

	99
	12.8
	15.5
	12.4
	10.9

	100
	13.0
	15.7
	12.6
	11.0

	101
	13.2
	16.0
	12.8
	11.2

	102
	13.4
	16.3
	13.0
	11.4

	103
	13.7
	16.6
	13.3
	11.6

	104
	13.9
	16.9
	13.5
	11.8

	105
	14.2
	17.1
	13.7
	12.0

	106
	14.4
	17.4
	13.9
	12.2

	107
	14.7
	17.7
	14.2
	12.4

	108
	14.39
	18.0
	14.4
	12.8

	109
	15.2
	18.3
	14.6
	12.8

	110
	15.4
	18.7
	15.0
	13.1

	111
	15.7
	19.0
	15.2
	13.3

	112
	16.0
	193.3
	15.4
	13.5

	113
	16.3
	19.6
	15.7
	13.7 

	114
	16.6
	20.0
	16.0
	14.0 

	115
	16.9
	20.3
	16.6
	14.2

	116
	17.2
	20.7
	16.6
	14.5

	117
	17.5
	21.1
	16.9
	14.8

	118
	17.9
	21.4
	17.1
	15.0 

	119
	18.2
	21.8
	17.4
	15.3

	120
	18.5
	22.2
	17.8
	15.5

	121
	18.9
	22.6
	18.1
	15.6

	122
	19.2
	23.0
	18.4
	16.1

	123
	19.6
	23.4
	18.7
	16.4

	124
	20.0
	23.9
	19.1
	16.7

	125
	20.4
	24.3
	19.4
	17.0

	126
	20.7
	24.8
	19.8
	17.4

	127
	21.1
	25.2
	20.2
	17.6

	128
	21.5
	25.7
	20.8
	18.0

	129
	21.9
	26.2
	21.0
	18.3

	130
	22.3
	26.8
	21.4
	18.8

	131
	22.7
	27.3
	21.8
	19.1

	132
	21.1
	27.8
	22.2
	19.5

	133
	23.0
	28.4
	22.7
	19.9

	134
	24.0
	29.0
	23.2
	20.3

	135
	24.4
	29.6
	23.7
	20.7


Source: FAO,1990c.

Appendix - IV

Mid-upper-arm circumference, boys, 6 to 60 months, median and standard deviations (mm)

	Age (months)
	-3SD
	-2SD
	-1SD
	Median
	+1SD
	+2SD
	+3SD

	6
	11.5
	12.6
	13.8
	14.9
	16.1
	17.3
	18.4

	7
	11.6
	12.7
	13.9
	15.1
	16.3
	17.5
	18.6

	8
	11.7
	12.8
	14.0
	15.2
	16.4
	17.6
	18.8

	9
	11.7
	12.9
	14.2
	15.4
	16.6
	17.8
	19.0

	10
	11.8
	13.0
	14.2
	15.5
	16.7
	17.9
	19.1

	11
	11.9
	13.1
	14.3
	15.6
	16.8
	18.0
	19.3

	12
	11.9
	13.2
	14.4
	15.7
	16.9
	18.1
	19.4

	13
	12.0
	12.2
	14.5
	15.7
	17.0
	18.2
	19.5

	14
	12.0
	13.3
	14.5
	15.8
	17.1
	18.3
	19.6

	15
	12.1
	13.3
	14.6
	15.9
	17.1
	18.4
	19.7

	16
	12.1
	13.4
	14.6
	15.9
	17.2
	18.5
	19.8

	17
	12.1
	13.4
	14.7
	16.0
	17.3
	18.6
	19.8

	18
	12.1
	13.4
	14.7
	16.0
	17.3
	18.6
	19.9

	19
	12.2
	13.5
	14.8
	16.1
	17.4
	18.7
	20.0

	20
	12.2
	13.5
	14.8
	16.1
	17.4
	18.7
	20.0

	21
	12.2
	13.5
	14.8
	16.1
	17.5
	18.8
	20.1

	22
	12.2
	13.5
	14.9
	16.2
	17.5
	18.8
	20.1

	23
	12.2
	13.5
	14.9
	16.2
	17.5
	18.9
	20.2

	24
	12.2
	13.6
	14.9
	16.2
	17.6
	18.9
	20.2

	25
	12.2
	13.6
	14.9
	16.3
	17.6
	18.9
	20.3

	26
	12.3
	13.6
	14.9
	16.3
	17.6
	19.0
	20.3

	27
	12.3
	13.6
	15.0
	16.3
	17.7
	19.0
	20.4

	28
	12.3
	13.6
	15.0
	16.3
	17.7
	19.1
	20.4

	29
	12.3
	13.7
	15.0
	16.4
	17.7
	19.1
	20.4

	30
	12.3
	13.7
	15.0
	16.4
	17.8
	19.1
	20.5

	31
	12.3
	13.7
	15.1
	16.4
	17.8
	19.2
	20.5

	32
	12.3
	13.7
	15.1
	16.5
	17.8
	19.2
	20.6

	33
	12.4
	13.7
	15.1
	16.5
	17.9
	19.2
	20.6

	34
	12.4
	13.8
	15.1
	16.5
	17.9
	19.3
	20.6

	35
	12.4
	13.8
	15.2
	16.5
	17.9
	19.3
	20.7

	36
	12.4
	13.8
	15.2
	16.6
	18.0
	19.3
	20.7

	37
	12.4
	13.8
	15.2
	16.6
	18.0
	-
	-

	38
	12.4
	13.8
	15.2
	16.6
	18.0
	-
	-

	39
	12.5
	13.9
	15.3
	16.7
	18.1
	-
	-

	40
	12.5
	13.9
	15.3
	16.7
	18.1
	-
	-

	41
	12.5
	13.9
	15.3
	16.7
	18.1
	-
	-

	42
	12.5
	13.9
	15.4
	16.8
	18.2
	-
	-

	43
	12.5
	14.0
	15.4
	16.8
	18.2
	-
	-

	44
	12.5
	14.0
	15.4
	16.8
	18.3
	-
	-

	45
	12.6
	14.0
	15.4
	16.9
	18.3
	-
	-

	46
	12.6
	14.0
	15.5
	16.9
	18.4
	-
	-

	47
	12.6
	14.0
	15.5
	17.0
	18.4
	-
	-

	48
	12.6
	14.1
	15.5
	17.0
	18.4
	-
	-

	49
	12.6
	14.1
	15.6
	17.0
	18.5
	-
	-

	50
	12.6
	14.1
	15.6
	17.1
	18.5
	-
	-

	51
	12.6
	14.1
	15.6
	17.1
	18.6
	-
	-

	52
	12.6
	14.1
	15.6
	17.1
	18.6
	-
	-

	53
	12.6
	14.1
	15.7
	17.2
	18.7
	-
	-

	54
	12.6
	14.2
	15.7
	17.2
	18.7
	-
	-

	55
	12.6
	14.2
	15.7
	17.2
	18.8
	-
	-

	56
	12.6
	14.2
	15.7
	17.3
	18.8
	-
	-

	57
	12.6
	14.2
	15.8
	17.3
	18.9
	-
	-

	58
	12.6
	14.2
	15.8
	17.3
	18.9
	-
	-

	59
	12.6
	14.2
	15.8
	17.4
	19.0
	-
	-

	60
	12.6
	14.2
	15.8
	17.4
	19.0
	-
	-


Source: WHO 1995.  Reference data are based on the Health Examination Survey and the first National Health and Nutrition examination Survey (NHANES 1and II) in the United States.
Mid-upper-arm circumference, girls, 6 to 60 months, median and standard deviations (mm)

	Age 

(months)
	-3SD
	-2SD
	-1SD
	Median
	+1SD
	+2SD
	+3SD

	6
	10.4
	11.5
	12.7
	13.9
	15.0
	16.2
	17.4

	7
	10.6
	11.8
	13.0
	14.1
	15.3
	16.5
	17.7

	8
	10.8
	12.0
	13.2
	14.4
	15.6
	16.8
	18.0

	9
	11.0
	12.2
	13.4
	14.6
	15.8
	17.0
	18.2

	10
	11.1
	12.3
	13.6
	14.8
	16.0
	17.2
	18.4

	11
	11.3
	12.5
	13.7
	15.0
	16.2
	17.4
	18.6

	12
	11.4
	12.6
	13.9
	15.1
	16.4
	17.6
	18.8

	13
	11.5
	12.7
	14.0
	15.2
	16.5
	17.7
	19.0

	14
	11.6
	12.8
	14.1
	15.4
	16.6
	17.9
	19.2

	15
	11.7
	12.9
	14.2
	15.5
	16.7
	18.0
	19.3

	16
	11.7
	13.0
	14.3
	15.6
	16.8
	18.1
	19.4

	17
	11.8
	13.1
	14.4
	15.7
	16.9
	18.2
	19.5

	18
	11.8
	13.1
	14.4
	15.7
	17.0
	18.3
	19.6

	19
	11.9
	13.2
	14.5
	15.8
	17.1
	18.4
	19.7

	20
	11.9
	13.2
	14.5
	15.8
	17.2
	18.5
	19.8

	21
	11.9
	13.3
	14.6
	15.9
	17.2
	18.5
	19.8

	22
	12.0
	13.3
	14.6
	15.9
	17.3
	18.6
	19.9

	23
	12.0
	13.3
	14.7
	16.0
	17.3
	18.6
	20.0

	24
	12.0
	13.4
	14.7
	16.0
	17.4
	18.7
	20.0

	25
	12.0
	13.4
	14.7
	16.1
	17.4
	18.7
	20.1

	26
	12.1
	13.4
	14.7
	16.1
	17.4
	18.8
	20.1

	27
	12.1
	13.4
	14.8
	16.1
	17.5
	18.8
	20.2

	28
	12.1
	13.4
	14.8
	16.1
	17.5
	18.9
	20.2

	29
	12.1
	13.5
	14.8
	16.2
	17.5
	18.9
	20.3

	30
	12.1
	13.5
	14.8
	16.2
	17.6
	18.9
	20.3

	31
	12.1
	13.5
	14.9
	16.2
	17.6
	19.0
	20.3

	32
	12.1
	13.5
	14.9
	16.3
	17.6
	19.0
	20.4

	33
	12.2
	13.5
	14.9
	16.3
	17.7
	19.0
	20.4

	34
	12.2
	13.6
	14.9
	16.3
	17.7
	19.1
	20.5

	35
	12.2
	13.6
	15.0
	16.3
	17.7
	19.1
	20.5

	36
	12.2
	13.6
	15.0
	16.4
	17.8
	19.2
	20.5 

	37
	12.2
	13.6
	15.0
	16.4
	17.8
	19.2
	-

	38
	12.2
	13.6
	15.0
	16.4
	17.8
	19.2
	-

	39
	12.3
	13.7
	15.1
	16.5
	17.9
	19.3
	-

	40
	12.3
	13.7
	15.1
	16.5
	17.9
	19.3
	-

	41
	12.3
	13.7
	15.1
	16.6
	18.0
	19.4
	-

	42
	12.3
	13.8
	15.2
	16.6
	18.0
	19.4
	-

	43
	12.4
	13.8
	15.2
	16.6
	18.1
	19.5
	-

	44
	12.4
	13.8
	15.2
	16.7
	18.1
	19.5
	-   

	45
	12.4
	13.8
	15.3
	16.7
	18.1
	19.6
	-

	46
	12.4
	13.9
	15.3
	16.7
	18.2
	19.6
	-

	47
	12.4
	13.9
	15.3
	16.8
	18.2
	19.7
	-

	48
	12.4
	13.9
	15.4
	16.8
	18.3
	19.8
	-

	49
	12.5
	13.9
	15.4
	16.9
	18.3
	19.8
	-

	50
	12.5
	14.0
	15.4
	16.9
	18.4
	19.9
	-

	51
	12.5
	14.0
	15.5
	17.0
	18.4
	19.9
	-

	52
	12.5
	14.0
	15.5
	17.0
	18.5
	20.0
	-

	53
	12.5
	14.0
	15.5
	17.0
	18.6
	20.1
	-

	54
	12.5
	14.0
	15.6
	17.1
	18.6
	20.1
	-

	55
	12.5
	14.1
	15.6
	17.1
	18.7
	20.2
	-

	56
	12.5
	14.1
	15.6
	17.2
	18.7
	20.3
	-

	57
	12.5
	14.1
	15.7
	17.2
	18.8
	20.3
	-

	58
	12.5
	14.1
	15.7
	17.3
	18.8
	20.4
	-

	59
	12.5
	14.1
	15.7
	17.3
	18.9
	20.5
	-

	60
	12.5
	14.1
	15.7
	17.3
	18.9
	20.5
	-


Source: WHO 1995.  Reference data are based on the Health Examination Survey and the first National Health and Nutrition examination Survey (NHANES 1and II) in the United States.

Appendix - V

Standard triceps skinfold, birth to 8 years by sex (mm)
	Age (months)
	Male
	Female

	0 months 
	6.0
	6.5

	6 months
	10.3
	10.0

	1  years
	10.3
	10.2

	2  years
	10.0
	10.1

	3 years
	9.3
	9.7

	4 years
	9.3
	10.2

	5 years
	9.1
	9.4

	6 years
	8.2
	9.6

	7 years
	7.9
	9.4

	8 years
	7.6
	10.1


Source: WHO,1966
Percentiles of triceps skinfold thickness, female adolescents, 9 to 18 years (mm)

	Age 

(years)
	Percentile

	
	5th
	10th
	25th 
	50th
	75th
	90th
	95th

	9.0
	6.0
	6.8
	8.4
	11.0
	14.1
	18.5
	21.2

	9.5
	6.0
	6.8
	8.5
	11.2
	14.5
	19.1
	22.0

	10.0
	6.1
	6.9
	8.6
	11.4
	15.0
	19.8
	22.8

	10.5
	6.2
	7.0
	8.8
	11.6
	15.4
	20.4
	23.5

	11.0
	6.3
	7.2
	9.0
	11.9
	15.9
	21.1
	24.2

	11.5
	6.4
	7.3
	9.2
	12.2
	16.4
	21.6
	24.9

	12.0
	6.6
	7.6
	9.5
	12.6
	16.9
	22.2
	25.6

	12.5
	6.7
	7.8
	9.8
	12.9
	17.5
	22.8
	26.2

	13.0
	6.9
	8.0
	10.1
	13.3
	18.0
	23.3
	26.8

	13.5
	7.1
	8.3
	10.4
	13.7
	18.5
	23.8
	27.4

	14.0
	7.3
	8.5
	10.7
	14.1
	19.0
	24.2
	28.0

	14.5
	7.5
	8.8
	11.1
	14.5
	19.5
	24.7
	28.5

	15.0
	7.7
	9.1
	11.4
	14.8
	20.0
	25.1
	29.0

	15.5
	7.9
	9.3
	11.8
	15.2
	20.5
	25.5
	29.4

	16.0
	8.0
	9.6
	12.2
	15.6
	20.9
	25.9
	29.8

	16.5
	8.2
	9.8
	12.5
	16.0
	21.3
	26.3
	30.1

	17.0
	8.4
	10.0
	12.8
	16.3
	21.7
	26.7
	30.4

	17.5
	8.5
	10.2
	13.2
	16.6
	22.0
	27.0
	30.7

	18.0
	8.6
	10.4
	13.5
	17.0
	22.2
	27.3
	30.9


Source: WHO,1995. Reference data are based on the Health Examination Survey and the first National Health and Nutrition Examination Survey (NHANES) in the United States.

Triceps skinfold and arm circumference, adults, by sex
	Percentage of standard
	Triceps skinfold (mm)
	Arm circumference (mm)

	
	Male
	Female
	Male
	Female

	100
	12.5
	16.5
	29.3
	28.5

	90
	11.3
	14.9
	26.3
	25.7

	80
	10.0
	13.2
	23.4
	22.8

	70
	8.8
	11.6
	20.5
	20.0

	60
	7.5
	9.9
	17.6
	17.1


Source: WHO, 1966
Percentiles of triceps skinfold thickness, male adolescents, 9 to 18 years (mm)

	Age years
	Percentile

	
	5th
	10th
	25th
	50th
	75th
	90th
	95th

	9.0
	4.8
	5.5
	6.7
	8.4
	11.1
	14.6
	17.8

	9.5
	4.8
	5.5
	6.7
	8.6
	11.5
	15.5
	18.7

	10.0
	4.9
	5.6
	6.8
	8.8
	11.9
	16.4
	19.8

	10.5
	4.9
	5.6
	6.9
	9.0
	12.4
	17.4
	20.8

	11.0
	4.9
	5.6
	7.0
	9.3
	12.8
	18.3
	21.8

	11.5
	5.0
	5.7
	7.0
	9.4
	13.2
	19.1
	22.7

	12.0
	4.9
	5.7
	7.1
	9.6
	13.4
	19.8
	23.4

	12.5
	4.9
	5.6
	7.1
	9.6
	13.6
	20.2
	23.9

	13.0
	4.8
	5.6
	7.0
	9.6
	13.5
	20.3
	24.1

	13.5
	4.6
	5.4
	6.8
	9.4
	13.3
	20.1
	24.0

	14.0
	4.5
	5.3
	6.6
	9.1
	13.0
	19.6
	23.7

	14.5
	4.3
	5.1
	6.4
	8.7
	12.5
	19.0
	23.2

	15.0
	4.1
	4.9
	6.2
	8.4
	12.0
	18.2
	22.7

	15.5
	3.9
	4.7
	5.9
	8.0
	11.5
	17.4
	22.1

	16.0
	3.8
	4.6
	5.8
	7.7
	11.2
	16.8
	21.6

	16.5
	3.8
	4.5
	5.6
	7.4
	10.9
	16.2
	21.3

	17.0
	3.8
	4.5
	5.6
	7.3
	10.9
	16.0
	21.3

	17.5
	3.9
	4.5
	5.7
	7.3
	11.1
	16.1
	21.6

	18.0
	4.2
	4.6
	5.9
	7.5
	11.7
	16.6
	22.3


Source: WHO, 1995. Reference data are based on the Health Examination Survey and the first National Health and Nutrition examination Survey (NHANES) in the United States.
Triceps skinfold and arm circumference, adults, by sex
	Percentage of standard
	Triceps skinfold (mm)
	Arm circumference (mm)

	
	Male
	Female
	Male
	Female

	100
	12.5
	16.5
	29.3
	28.5

	90
	11.3
	14.9
	26.3
	25.7

	80
	10.0
	13.2
	23.4
	22.8

	70
	8.8
	11.6
	20.5
	20.0

	60
	7.5
	9.9
	17.6
	17.1


Source: WHO, 1966

Appendix - VI

Clinical signs to measure nutritional status of an individual

	Body Part
	Symptoms/Signs
	Consider Deficiency of 

	Hair
	Lack lustre, thinness, sparseness, dry, dyspigmentation , easy pluckability, texture change
	Protein, protein-calorie, zinc, copper, biotin

	Face
	Paleness, moon face (swollen), greasy scaling around nostrils (nasolabial seborrhoea)
	Riboflavin, niacin, pyridoxine, iron

	Eyes
	Pale whites of eye and eyelid lining (pale conjunctiva),redness and fissuring of eyelid corners, dullness and dryness (corneal or conjunctival xerosis), redness, lesion of conjunctiva (Bitot's spots)
	Iron, vitamins A, C, riboflavin, pyridoxine, folate; vitamin B -12

	Mouth
	Angular redness, lesions or scars at corners of mouth (stomatitis), swelling and redness of lips and mouth (cheilosis)
	Riboflavin, niacin, pyridoxine, iron

	Tongue
	Smooth slick tongue (filiform papillary atrophy), beefy, red, and painful (glossitis), swollen, magenta color
	Niacin, pyridoxine, riboflavin, vitamin B -12, folate, iron

	Gums
	Swollen, spongy, bleeding, receeding
	Vitamin C

	Skin
	Dryness, scaling, lightening of skin color, often centrally on the face (diffuse pigmentation), rough "gooseflesh" skin (follicular hyperkeratosis), small skin hemorrhages (petechiae), excessive bruising, hyperpigmented patches that may peel of leaving superficial ulcers or hypopigmented skin (flaky paint dermatosis),edema, delayed wound healing
	Vitamins A, C, K, zinc, essential fatty acids, protein, niacin

	Nails
	Spoon-shaped (koilonychia),pale, brittle, ridged
	Iron

	Glands
	Enlarged thyroid or parotid
	Protein, iodine

	Musculoskeletal system
	Bowlegs, knock knees, enlarged joints, hemorrhages, muscle and fat wasting
	Protein-calorie, vitamins D, C, calcium

	Neurological system
	Mental confusion, irritability, psychomotor changes, motor weakness, sensory loss
	Thiamin, vitamin B-12 riboflavin

	Other
	General weakness, apathy, lethargy
	


Appendix - VII

Biochemical measures
	Delayed cutaneous hypersensitivity reaction (DCH)
diameter of in duration is measured at 24, 48, and (if desired) 72 hrs.
TLC*= TLC**X% Lymphocytes

                        100
*Total lymphocytes count 

**Total leucocytes count

	Cellular Immunity-Positive response of 5 cubic mcron (mm3) or more in duration at one or more test sites. 

Allergy - Negative response to all antigens. Relative 

Allergy- Response between 

1 and 4 mm; 5, 25.
2000 mm;

	Applied the intradermally using 4 or 5 common recall antigens such as purified protein derivative, Candida, mumps, 

Streptokinase, 

Streptodornase, 

Trichophyton 

Criticisms:

1. Consensus is lacking on interpretation of a positive response.

2. No. standardization of antigens.

3. Problem with reader variability.

4. Allergy may be secondary to blunt trauma, cancer, acute blood loss, surgery, sepsis, age, recent anaesthesia, fever, medications, stress and increased age of the individual.

5. Edema can also interfere with the response.

Indicator of visceral protein stores. Simple, inexpensive screening tool and may be good predictor of sepsis

Use in conjunction with total leukocyte count when interpreting results.

Criticism:

1. Poor correlation with body cell mass and poor indicator of immunity.

Levels affected by cancer,
trauma, surgery, acute illness, anesthesia, stress, fungal infection &  medication

	VISCERAL PROTEINS

	Serum albumin half-life approx. 20 days.
Thyroxine-binding pre-albumin (TBPA) half -life 2 days
Total iron binding capacity (TIBC)
Other Rapid Turnover proteins
	3.5-5.0 gm/dl
36 mg/dl
250-350 mcg/dl
	Levels of serum proteins are affected by protein deficiency, but also by renal and hepatic disease, wounds and burns, infections, zinc deficiency, energy deficiency, carcinoma, inflammatory response, stress.

Most widely used and probably best single indicator of nutritional status.

Useful if aware of all the outside variables that affect levels.

Criticisms: 

1. Levels fall only after significant protein depletion.

2. Slow response (3-4 weeks) to nutritional repletion due to large body pool and relatively long half life (21 days).
More sensitive than albumin and transferrin for showing effects of short-term nutritional therapy.

Shows a response to repletion in 2-3 days

Criticism:

May reflect dietary intake of protein rather than nutritional status.

Levels affected by body iron, trauma, acute infections

Levels may be affected by iron stores, blood loss, liver disease, cancer, infection, malnutrition.

Levels > 400 mcg/dl indicates iron deficiency.

These proteins continue to be researched and may be found to be useful in assessing short-term effects of nutritional status due to half-lives of less than 24 hours.

	OTHER INDICATORS

	Hematocrit (HCT)*
Hemoglobin (Hb)
Creatinine height index (CHI) H
CHI= Actual urinary creatinine x 100

          Ideal urinary creatinine
Nitrogen balance Formula*

* Note : Each 6.25 gm protein contains 1 gram of nitrogen. Three or four represents the non-urea nitrogen loss via feces, urine, and skin, and respiration.


	42-52 % (men)

37-47 % (women)
14-18 gm/dl (men)

10-16 gm/dl(women)
90-100 % of standard
Goal for repletion is a positive nitrogen balance of 4 -6 gm/day.
	Elevated levels may indicate dehydration.

Depressed levels may indicate anemia, overhydration, hemorrhage.

Elevated levels may indicate dehydration.

Depressed levels may indicate anemia, hemorrhage, and protein-calorie malnutrition.
Better indicator of iron deficiency anemia than HCT, but may fall with other nutritional anemias also.
Measure lean skeletal mass (somatic protein). May be good indicator if renal function and fluid intake are adequate.

Accurate 24 -hour urine collection is important.

Criticism:

1. Consensus is lacking on effect of exercise, stress, steroids, and amount of meat in diet.

2. Standards are questionable -based on limited sample population of young men and women so does not consider age variations (creatinine excretion decreases with age).

Indicates whether patient is in an anabolic or at a maintenance level.

Need 24-hour protein intake and urine collection.

Not valid with renal disease or conditions with abnormally high nitrogen losses (decubitus ulcer, fistula)
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Appendix - IX

Energy requirements and safe level of intake of nutrients for Children aged 6 months - 10 years.

	Components


	Age in years

	
	6 -12 months
	1 - 3 yrs
	3 - 5 yrs
	5 - 7 yrs
	7 - 10 yrs

	Energy (kcal)
	950
	1350
	1600
	1820
	1900

	Protein (g)
	14
	17
	21
	24
	29

	Fat (g)
	-
	23-52
	27-62
	30-71
	32-74

	Iron (mg)
	16
	10
	10
	14
	17

	Iodine (ug)
	50
	70
	90
	90
	120

	Vitamin A (retinol ug)
	350
	400
	400
	400
	400

	Riboflavin (mg)
	0.5
	0.8
	1.0
	1.1
	1.3

	Niacin (mg)
	5.4
	90
	10.5
	12.1
	14.5

	Folate (ug)
	32
	50
	50
	76
	102

	Vitamin C (mg)
	20
	20
	20
	20
	20


Energy requirements and safe level of intake of nutrients for boys aged 10- 18 years.

	Components


	Age in years

	
	10 -12 yrs
	12 - 14 yrs
	14 - 16 yrs
	16 - 18 yrs

	Energy (kcal)
	2120
	2250
	2650
	2770

	Protein (g)
	40
	50
	59
	68

	Fat (g)
	35-82
	38-88
	44-103
	46-108

	Iron (mg)
	17
	27
	27
	17

	Iodine (ug)
	150
	150
	150
	150

	Vitamin A (retinol ug)
	500
	600
	600
	600

	Riboflavin (mg)
	1.6
	1.7
	1.8
	1.8

	Niacin (mg)
	17.2
	19.1
	19.7
	20.3

	Folate (ug)
	102
	170
	170
	200

	Vitamin C (mg)
	20
	30
	30
	30


Energy requirements and safe level of intake of nutrients for girls aged 10- 18 years.

	Components
	Age in years

	
	10 -12 yrs
	12 - 14 yrs
	14 - 16 yrs
	16 - 18 yrs

	Energy (kcal)
	1905
	1955
	2030
	2060

	Protein (g)
	41
	49
	56
	53

	Fat (g)
	32-74
	33-76
	34-79
	34-80

	Iron (mg)
	17
	30
	30
	36

	Iodine (ug)
	150
	150
	150
	175

	Vitamin A (retinol ug)
	500
	600
	550
	500

	Riboflavin (mg)
	1.4
	1.5
	1.5
	1.4

	Niacin (mg)
	15.5
	16.4
	15.8
	15.2

	Folate (ug)
	102
	170
	170
	170

	Vitamin C (mg)
	20
	30
	30
	30


Energy requirements and safe level of intake of nutrients for adult (Male and Female) aged 18 - 60+ years

	Components
	Age in years

	
	18-60 yrs

(Male)
	+ 60 yrs

  (Male)
	18-60 yrs (Female) 
	+ 60 yrs

(Female)
	Pregnant
	Lactating

	Energy

 (kcal)
	2895
	2020
	2210
	2410
	2710
	1835

	Protein 

(g)
	51
	51
	45
	51
	64
	45

	Fat (g)
	48-113
	34-79
	37-86
	40-94
	45-105
	31-71

	Iron (mg)
	17
	17
	36
	57
	19
	14

	Iodine (ug)
	150
	150
	150
	175
	200
	150

	Vitamin A

 (retinol ug)
	600
	600
	500
	600
	850
	500

	Riboflavin (mg)
	1.8
	1.8
	1.3
	1.5
	1.7
	1.3

	Niacin (mg)
	19.8
	19.8
	14.5
	16.8
	18.2
	14.5

	Folate (ug)
	200
	200
	170
	420
	240
	170

	Vitamin C (mg)
	30
	30
	30
	30
	30
	30
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