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NUTRITIONAL DISEASES: AN OVERVIEW 

 

 

INTRODUCTION: 

Malnutrition is a pathological state due to a relative or absolute deficiency or excess of one or 

more essential nutrients; clinically manifested or detected only by biochemical, anthropometric 

and physiological tests. It may involve calories, protein, carbohydrate, vitamins or minerals. 

Nutritional diseases can be caused  by an insufficient intake of food or of certain nutrients, by an 

inability of the body to absorb and use nutrients, or by overconsumption of certain foods. Poor 

diets and diseases are often the result of insufficient household food security, inappropriate care 

and feeding practices and inadequate health care. Other factors are unavailability of resources for 

afflicted families. Proper use of resources may be affected by economic, social, political, 

technical, ecological, cultural and other constraints. 

PEM, Vitamin A deficiency, iodine deficiency disorder and nutritional anaemia---resulting from 

iron deficiency or iron losses—are the most common serious nutritional problems in almost all 

countries of Asia, Africa, Latin America and the Near East.  Figures suggested  by WHO and 

World Food Summit suggest that one of every five persons in the developing world is 

chronically undernourished, 192 million children suffer from PEM and over 2000 million 

experience micronutrient deficiencies. In addition diet-related non-communicable diseases such 

as obesity, cardiovascular disease, stroke, diabetes and some forms of cancer exist or are 

emerging as public health problems in many developing countries. 

However, six determinants of malnutrition are especially important, although none is usually the 

only cause of malnutrition or the only discipline that needs to be involved in nutrition strategies. 

These six determinants - the six Ps - are: 

· production, mainly agricultural and food production; 

· preservation of food from wastage and loss, which includes the addition of economic 

value to food through processing; 

· population, which refers both to child spacing in a family and also to population density 

in a local area or a country; 

· poverty, which suggests economic causes of malnutrition; 

· politics, as political ideology, political choices and political actions influence nutrition; 

· pathology which is the medical term for disease, since disease, especially infection, 

adversely influences nutritional status. 

Prevention becomes more feasible and cost effective if groups at risk are identified and the 

causes of malnutrition are clearly understood. 
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LEARNING OUTCOMES: 

Upon completion of this module the reader will be able to: 

 Understand different categories of  nutritional diseases. 

 Familiarize with epidemiology, aetiogenesis, clinical manifestation of nutritional 

diseases. 

 Find measures of prevention of nutritional diseases. 

CLASSIFICATION OF NUTRITIONAL DISEASES 

1. UNDERNUTRITION: Protein Energy Malnutrition 

2. OVERNUTRITION: Obesity 

3. SPECIFIC DEFICIENCY: Hypovitaminosis and Mineral Deficiencies 

1. PROTEIN ENERGY MALNUTRITION (PEM) 

PEM is one of the largest public health problems of our country. As the name suggests, 

this condition is a deficiency of protein and calories in the diet. It is not one disease, but a 

spectrum of conditions arising from an inadequate diet.  PEM is a major problem in 

children of preschool age because their nutritional requirements are relatively higher than 

those of adults and infections occur more frequently in this age group. 

EPIDEMIOLOGY 

National Family Health Survey (NFHS-2 and 3), NNMB and India Nutrition profile data 

indivate that nearly 50% of children below 5 years of age in India have protein energy 

malnutrition of varied severity.16-20% of them have severe forms of protein energy 

malnutrition.This means that nearly half of young children are underweight and every fifth 

child is severely underweight (weight less than 3 SD of median weight.) 

Table No:1 Malnutrition in young children---India and World 

Country Prevalence (%) 

India 47 

Nepal 48.3 

Bangladesh 47.5 

Ethiopia 47.2 

Pakistan 37.8 

Somalia 25.8 

Thailand 17.6 

Malaysia 10.6 

China 7.8 

USA 1.6 

Australia 0 
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Source: World Development Indicators 2006, NFHS-3 2006 

PEM is widespread problem in all the states of India, however, the worst affected states 

due to severe PEM are; Bihar, Madhya Pradesh, Jharkhand, Odisha, UP and Rajasthan 

respectively as shown in table 2. Higher proportions of rural children are suffering from 

PEM as compared to urban areas. Urban slum areas have as much prevalence of PEM as 

in rural areas and more often the situation of PEM in urban slum areas may be worse than 

rural areas because of poor living conditions and presence of all the risk factors for 

malnutrition. Due to differential child rearing practices with regards to feeding and health 

care seeking behaviour, prevalence of severe malnutrition is much more in young girls  as 

compared to boys below 5 years of age. PEM is much more common in age groups 6-24 

months, because of obvious reason that upto 6 months, the babies thrive well on breast 

milk which is adequate for normal growth and development , thereafter the baby needs 

supplementary feeds in addition to breastfeeding. Delayed weaning and inadequate 

complimentary foods hamper normal growth and development. Malnutrition is maximum 

during peak harvesting period April and May, or September-October when mothers are 

away for long hours of work in the field. Also in north India, summer season is also the 

peak season for diarrhoeal diseases, which drains away fluid and nutrients from the body. 

In addition to it, the common practice of withholding of foods and liquids worsens the 

nutritional status and exposes the children to high mortality. Malnutrition contributes 

directly or indirectly to 60% of all deaths in young children. Those who are severely 

malnourished have 15-20% more chances of dying as compared to well nourished 

children. 

Table No:2 Prevalence of severe PEM in different states (NFHS-2) 

Prevalence % States 

Less than 5 Kerela, Goa, Sikkim 

6-9 Jammu and Kashmir, Punjab, Arunachal Pradesh, Manipur, 

Nagaland 

10-18 Delhi, Haryana, Himachal Pradesh, West Bengal,  Assam, 

Meghalaya, Andhra Pradesh, Karnataka, Tamil Nadu 

Greater than 20 Rajasthan, Bihar, Odisha, Madhya Pradesh, Uttar Pradesh 

AETIOLOGY 

Over the years, the concept of “protein gap” has given place to the concept of “food gap”. 

PEM  is primarily due to 

(a) an inadequate intake of food both in quantity and quality and 

(b) infections notably, diarrhea, respiratory infections, measles and intestinal worms 

which increase requirements for calories, protein and other nutrients, while decreasing 

their absorption and utilization. It is a vicious circle—infection contributing to 

malnutrition and malnutrition contributing to infection, both acting synergistically. 
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(c) Other causative factors:  poor environmental conditions, large family size, poor 

maternal health, failure of lactation, intercepted breast feeding, poverty, ignorance, 

unstable families (parental conflict, unstable matrimonial alliance),adverse cultural 

practices related to child rearing and weaning such as the use of over diluted cow’s milk 

and discarding cooking water from cereals and delayed supplementary feeding. 

PATHOGENESIS 

In PEM a number of biochemical and metabolic abnormalities have been described. These 

changes vary with the severity of malnutrition as well as type of malnutrition. 

Protein metabolism— 

 Serum concentration of total proteins is decreased in PEM, mainly because of 

decreased albumin synthesis. Concomitant infections may  lead to increased 

concentration of globulins altering A/G ratio. 

 Serum concentration of  other proteins  like prealbumin, transferring, 

ceruloplasmin and retinol binding protein are also reduced in PEM. 

 Hepatic and pancreatic functions are altered as serum concentration of many 

enzymes are reduced reflecting the low rate of protein synthesis. 

 Urinary output of nitrogen is low in malnourished children due to a reduction in 

urea excretion. 

 Low urinary excretion of creatinine and 3-methyl histidine reflects a reduction in 

muscle mass. 

Carbohydrate metabolism 

The blood sugar levels may vary depending upon the level of glycogen stores, the rate 

of its breakdown in the liver and also the rate of gluconeogenesis and peripheral 

utilization of glucose. 

Fat metabolism 

 Due to reduced activity of pancreatic lipase varying degrees of fat 

malabsorption have been reported in children with PEM. 

 Due to defect in transport mechanism arising from reduction in the synthesis of 

lipoproteins, fatty infiltration of liver is striking feature. 

Water and Electrolyte metabolism 

 Hypoalbuminaemia is one of the important factors contributing to oedema. 

 Some other recorded abnormalities are –decrease in glomerular filtration rate, lower renal 

plasma flow and reduced osmolar filtration. 

Hormonal Changes 
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 Fluid retention is also caused by alteration in hormone levels. 

 Raised plasma cortisol levels lead to breakdown of muscle protein. 

Haematological Changes 

 Moderate anaemia is a common feature of PEM. Protein deficiency leads to a 

reduction in haemoglobin synthesis and total red cell mass. 

 The red cell life span is shortened in PEM and various abnormalities of the red cell 

membrane, cell metabolism and composition have been reported. 

 The total white cell count in PEM is usually within the normal range but the 

neutrophil leucocyte reponse to infection is often impaired. 

Pathological Changes 

 In the gastro-intestinal tract, atrophy of the mucosa is common particularly 

in the jejunum. The villi are flattened and the crypts are elongated. There is 

marked cellular infiltration, especially of lymphocytes and plasma cells. 

These mucosal changes are associated with poor digestion and absorption. 

 Hepatomegaly is a common feature. The fat appears as small droplets 

which coalesce to form large globules, distending the cells. 

 Pancreas also shows marked atrophy in severe PEM. Acinar cells shrink 

and the nuclei become pyknotic. 

 Muscle wasting is a characteristic feature of severe PEM. Apart from 

reduction in the muscle mass, there are structural changes like reduction in 

individual fibres and increase in interstitial connective tissue. The 

myocardial changes may lead to reduced cardiac output and 

electrocardiographic changes. 

Atrophic changes have been observed in all endocrine glands particularly the 

pituitary and adrenal glands. 

 Studies in malnourished infants have shown a reduction in brain size, a 

decrease in number of cells in the cerebellum and brain stem. Associated 

with low I.Q scores. 

CLINICAL MANIFESTATIONS OF SEVERE PEM 

1. MARASMUS The term derived from the Greek word meaning ‘to waste’, has been 

in usage in medical literature since old times, 19th century. 

2. KWASHIORKAR  This term used by Ga tribe in and around Accra in Ghana meant 

‘the sickness the older child gets when the next baby is born’. It was adopted for 

medical literature by Cicely Williams in 1933. 

3. MARASMIC KWASHIORKAR It is an intermediate form, showing some of the 

clinical features of marasmus and some of kwashiorkor. 
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Table No. 3 Differentiating Features of Kwashiorkor and Marasmus 

Differentiating features Kwashiorkor Marasmus 

 

(a) Epidemiological 

Usual age range 

 

 

12-48 months 

 

6-18 months 

(b) Clinical 

Mental state 

Facies 

Weight loss 

Emaciation 

Muscle wasting 

Skin changes 

Hair changes 

Mental changes 

Oedema 

 

Dull 

Bloated moon face 

Moderate 

Masked 

Mild to moderate 

Usually present 

Usually present 

Usually present 

Always present 

 

 

 

Alert 

Shrwelled monkey face 

Severe 

Obvious 

Severe 

Usually absent 

Usually absent 

Usually absent 

None 

(c) Biochemical 

Serum albumin 

Serum globulin 

Total serum proteins 

Serum cholesterol 

Serum lipase 

 

Markedly reduced 

Mildly increased 

Always reduced 

Always reduced 

Markedly reduced 

 

Almost normal 

Mildly increased 

Almost normal 

Usually normal 

Normal 
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Serum amylase 

Serum urea 

Blood Sugar 

Urinary nitrogen 

Reduced 

Reduced 

Normal 

Markedly reduced 

 

Normal 

Normal 

Normal 

Raised 

Source:  Dhaar GM (2006) 

The effects of undernutrition of  childhood are carried over to adolescents, 

adults and the adult population manifests chronic energy deficiency. Work 

capacity of adult goes down due to chronic malnutrition of long term. 

Classification of PEM 

Classification of  PEM which is most widely used in community surveys is that 

suggested by Gomez. It is based on the deficit in weight for age and 90 percent 

of the Harvard standard is taken as the cut-off point for separating normal from 

the malnourished children. 

Gomez Classification 

Malnutrition Body weight(% of standard*) 

Grade I 76-90 

Grade II 60-75 

Grade III <60 

*50th  centile of Harvard or NCHS Standard 

The classification recommended by the Indian Academy of Pediatrics is 

also based on weight for age but the cut-off level to separate the 

malnourished children is 80 percent of the standard. Further, severly 

malnourished children are classified into grade III and grade IV 

malnutrition. 

Classification  of  Indian Academy of Pediatrics* 

Malnutrition Body weight (% 0f standard) 

Grade I 71-80 

Grade II 61-70 

Grade III 51-60 

Grade IV < 50 
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*50th centile of Harvard standard 

Waterlow’s Classification:  In Waterlow’s Classification the term “wasted” 

is used for deficit in weight for height and “stunted” for the deficit in height 

for age.. 

Waterlow’s classification 

                       W/H 

H/A 

>  m - 2 SD < m- 2 SD 

>  m - 2 SD 

 

Normal Wasted 

< m- 2 SD 

 

Stunted Wasted and Stunted 

m=mean, SD = standard deviation 

Preventive measures 

The following is adapted from the 8th FAO/WHO Expert Committee on 

Nutrition for the prevention of PEM in the community: 

(a) Health promotion 

 Measures directed to pregnant and lactating women (education, distribution 

of supplements) 

 Promotion of breast feeding 

 Development of low cost weaning foods: the child should be made to eat 

more food at frequent intervals. 

 Measures to improve family diet. 

 Nutrition education—promotion of correct feeding practices 

 Home Economics 

 Family planning and spacing of births. 

 Family environment. 

(b) Specific protection 

 The child’s diet must contain protein and energy rich foods. Milk, eggs, 

fresh fruits should be given if possible. 

 Immunization 

 Food fortification 
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(c) Early diagnosis and treatment 

 Periodic surveillance. 

 Early diagnosis  of any lag in growth. 

 Early diagnosis and treatment of infections and diarrhea. 

 Development  of programmes for early rehydration of children with 

diarrhea. 

 Development of supplementary feeding programmes during 

epidemics. 

 Deworming of heavily infested children, 

(d) Rehabilitation 

 Nutritional rehabilitation services. 

 Hospital treatment. 

 Follow-up care. 

Management of PEM 

Severe cases of malnutrition, especially those with complications like 

severe infection or dehydration require intensive care and should therefore 

referred to a hospital for initial treatment. Once the life threatening 

conditions are controlled , the treatment can be continued outside the 

hospital. Non-complicated cases can be managed on an outpatient basis in a 

hospital or primary health care facilty. Nutrition support is the prime 

consideration in such cases. 

Protein –energy malnutrition can  be managed by nutritional rehabilitation . 

A diet providing 150-200 kcal and 3 gm of protein per kg body weight 

should be administered at the beginning and increased gradually over a 

period of one to two weeks; the diet should be planned on the staple food. 

Frequent small feedings (four to five times) per day is recommended. It is 

best to begin with a liquid formula, as it is easy to feed and measure the 

intake. Sugar and vegetable oil should be added to increase the energy 

content. The children may require additional nutritional supplements of 

vitamin A, iron and folic acid. 
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2. OVERNUTRITION 

OBESITY  

Obesity has been designated as a global epidemic by WHO as its prevalence has increased at an 

alarming rate in the last few decades worldwide.  The global epidemic of overweight and obesity 

- "globesity" - is rapidly becoming a major public health problem in many parts of the world. 

Paradoxically coexisting with undernutrition in developing countries, the increasing prevalence 

of overweight and obesity is associated with many diet-related chronic diseases including 

diabetes mellitus, cardiovascular disease, stroke, hypertension and certain cancers. 

Obesity may be defined as an abnormal growth of the adipose tissue due to an enlargement of fat 

cell size (hypertrophic obesity) or an increase in fat cell number (hyperplastic obesity) or a 

combination of both. (Hager, 1981). In simple terms, obesity means a state of excessive 

deposition of fat in the body.  

EPIDEMIOLOGY 

Obesity is perhaps the most prevalent form of malnutrition, both in developed and 

developing countries, affecting children as well as adults. Overweight and obesity are 

the fifth leading risk of global deaths. Worldwide, obesity has more than doubled since 

1980. In 2008, more than 1.4 billion adults, 20 years and older, were overweight. Of 

these over 200 million men and nearly 300 million women were obese.(WHO 2014). 

In 2012, more than 40 million children under 5 years of age were overweight. Once 

overweight and obesity considered a high-income country problem are now rising in 

low and middle- income countries particularly in urban settings. 

Obesity is an emerging epidemic in India. One-fourth (25%) of Indian children above 

the age of eight in urban India are obese and overweight as per new national survey on 

physical fitness (The Tribunal Sept 11, 2010). In India, the available information 

indicates the urban affluents are more at risk and have high prevalence of obesity 

because of sedentary lifestyles, consumption of foods rich in calories and lack of 

exercise. 1.3 per cent males and 2.5 per cent females aged more than 20 years were 

obese in the year 2008, in India.  

AETIOLOGY: 

Physical inactivity, unhealthy eating, genetic factors, psychological factors, endocrine 

factors  and alcohol consumption are the risk factors in obesity.  

ASSESSMENT OF OBESITY 

IN ADULTS 

(a)  Body Mass Index (BMI) 
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                                           body weight (kg) 

Body Mass Index (BMI) = -------------------------- 

(Quetelet’s index)              body height 2 (m2)  

 

The International Classification of adult underweight, overweight and obesity according to 

BMI. (WHO, 1997) 

 

 

 

(b) Waist Circumferernce (WC) 

 

 

Measuring Tape Position for WC 

WC measurement should be made at the top of the iliac crest. 

• WC provides an independent prediction of risk over and above that of BMI. 

• Waist circumference measurement is particularly useful in patients who are categorized as 

normal or overweight on the BMI scale. 

 

 High risk of obesity-related diseases:  

 

 men: WC > 102 cm         women: WC > 88 cm 

 

 

 

Measuring Tape Position for WC: WC measurement should be made at the top of the iliac 

crest. 
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(c) Waist-Hip Ratio (WHR) Waist circumference and waist–hip ratio are measures of 

abdominal obesity and were correlated with BMI. 

 

• Measuring hip circumference may be more difficult than measuring waist 

circumference alone 

• waist circumference use is favored over waist–hip ratio. 

Measuring Tape Position for hip circumference                         

 

Hip circumference measurement should be taken around the widest portion of the buttocks.   
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WHR = waist / hip 

 

 

 

 

 

 
 

 

 

World Health Organization cut-off points and risk of metabolic complications 
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Combined recommendations of body mass index and waist circumference cut-off points 

made for overweight or obesity, and association with disease risk 

 

 

Source: Waist circumference and waist–hip ratio: report of a WHO expert 

consultation, Geneva, 8–11 December 2008. 

(d) Body fat % (Adults, children) 

 

triceps skinfold (mm) 

biceps skinfold (mm) 

subscapular skinfold (mm) 

suprailiac skinfold (mm) 

Equipment for measurement: CALIPER 
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Source: Waist circumference and waist–hip ratio: report of a WHO expert consultation, Geneva, 

8–11 December 2008. 

 

IN CHILDREN 

Growth charts consist of a series of percentile curves that illustrate the 

distribution of selected body measurements in children. 

Percentiles: The percentage of a given population of children at a certain 

age below a given value of usually height or weight. Percentile values are always time and 

region specific (country, year). 
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Weight Status Category Percentile Range 

 

Underweight  Less than the 5th percentile 

Healthy weight  5th percentile to less than the 85th 

percentile 

Overweight  85th to less than the 95th percentile 

Obese  Equal to or greater than the 95th 

percentile 

http://www.cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_b

mi.html 

Minimal intervention for obesity 

(5 As) 

• ASK for permission to discuss weight and 

explore readiness 

• ASSESS obesity related risks and 'root causes' 

of obesity 

• ADVISE on health risks and treatment options 

• AGREE on health outcomes and behavioural 

goals 

• ASSIST in accessing appropriate resources and 

providers 

Source:Vallis M et al (2013)  

http://www.cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_bmi.html
http://www.cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_bmi.html
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3.SPECIFIC DEFICIENCY DISEASES 

 Vitamin A Deficiency (VAD): 

VAD is considered to be public health problem in many countries including India. 

According to WHO, if prevalence of  one indicator, Bitot’s spot more than 0.5% , it is 

attached as public health problem. 

Epidemiology: 

It has been estimated that 5 million children suffer from xerophthalmia in Asia and the 

prevalence of Bitot’s Spot is 1-5% in the preschool child population in India.30,000-

40,000 children are at the risk of developing nutritional blindness every year. Young 

children below the age of 3 years, pregnant and lactating women are most vulnerable 

to vitamin A deficiency. Young children in age group 9 months to 3 years are most 

susceptible, also there is peak prevalence of PEM in this age group. 

The prevalence of VAD is more pronounced in Rajasthan, Bihar, Madhya Pradesh, 

Odisha, UP, Tamil Nadu, Karnataka and Andhra Pradesh. Prevalence is more in male 

children as compared to female children but it may vary. Children from rural and tribal 

families belonging to low-income group are more vulnerable to vitamin A deficiency. 

The extent of vitamin A deficiency is more during drought due to non-availabilty of 

leafy vegetables because of shortage of rainfall. Prevalence is higher in drought prone 

areas. Prevalence higher in southern and eastern parts of the country. 

Aetiology: 

(a) Deficient storage and inadequate intake: Vitamin A is normally stored in the liver 

sufficient to meet the nutritional requirements for about one year. If, there is no 

regular intake, the store gets depleted. Discarding of colostrums, depleted maternal 

stores of vitamin A due to frequent pregnancies at short intervals, delayed 

weaning, bad practices and beliefs aggravate the problem of low storage. Retinol 

has maximum bio-availability, but being restricted to non-vegetarian diet, its 

consumption is very low among the poor socio-economic groups of Indian 

population. Also the belief that green leafy vegetables cannot be digested by young 

children discourages the intake. 

(b) Poor absorption: Proteins play an extensive role in the metabolism of vitamin A; 

protein is required for the absorption, conversion and transportation of vitamin A 

in the body. Deficiency of protein eventually leads to deficiency of vitamin A. 

Even in diarrhea absorption of vitamin A is hampered. 

Clinical manifestation: 

The term xerophthalmia encompasses all ocular manifestations of vitamin A 

deficiency. It includes the structural changes affecting conjunctiva, cornea and 

occasionally retina, also the biophysical disorders of retinal rod and cone functions. 
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The WHO recommends the following classification of xerophthalmia: 

 Night blindness (XN) 

 Conjunctival xerosis (X1A) 

 Bitot Spot (X1B) 

 Corneal xerosis (X2) 

 Corneal ulceration/ Keratomalacia (<1/3 corneal surface X3A) 

 Corneal Scar (XS) 

 Xerophthalmia fundus (XF) 

Night Blindness is an useful screening tool and correlates closely with other evidence of vitamin 

A deficiency. The children usually cannot see in the dim light, either at dusk or dawn because of 

impairment in dark adaptation. 

Conjunctival xerosis: This is the first clinical sign of vitamin A deficiency. The conjunctiva 

becomes dry and non-wettable. It has been well described as “emerging like sand banks at 

receding tide” when the child ceases to cry. 

Bitot spot is more an extension of the xerotic process. These are triangular, pearly white or 

yellowish, foamy spots on the bulbar conjunctiva on either side of the cornea. 

Corneal xerosis: This stage is particularly serious. The cornea appears dull, dry and non-wettable 

and eventually opaque. In more severe deficiency there may be corneal ulceration. 

Keratomalacia or liquefaction of the cornea is a grave medical emergency. 

Extra-ocular manifestation: follicular hyperkeratosis, anorexia and growth retardation. Mild 

vitamin A deficiency may cause an increase in morbidity and mortality due to respiratory and 

intestinal infection. 

Prevention and control: 

1. Periodic delivery of massive dose of vitamin A: The strategy is to administer a single 

massive dose of 200,000 IU of vitamin A in oil (retinol palmitate) orally every 6 months 

to preschool children (1-6 years), and half that dose (100,000 IU) to children between 6 

months and one year of age. 

2. Food fortification: Fortification of suitable dietary item with vitamin A can be introduced 

as an ongoing measure of control, in countries where xerophthalmia ia a public health 

problem. Foods such as margarine, vanaspati and bread are suitable for this purpose. 

Fortified foods can be integrated into the conventional food system as value added 

products to reach a large segment of population. 

3. Dietary modification and Nutrition education:  To control vitamin A deficiency the most 

rational and sustainable long-term solution is to ensure that community incorporates 

foods rich in vitamin A or its precursor in their regular diet. The major dietary sources of 

provitamin A are dark green leafy vegetables (such as spinach, amaranth, drumstick 
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leaves)  and deep yellow and orange fruits and vegetables. Preformed vitamin A is found 

in animal foods such as egg yolk, fish, animal liver, and dairy products. Nutrition 

education, through appropriate communication procedures, is an important tool to 

increase awareness and appropriate consumption of vitamin A foods. The target group 

(women specially pregnant and lactating ) should be educated on the importance of 

vitamin A , its role on human body,  cheap sources of vitamin A, relevance of 

administering ,  vitamin A to growing children, the importance of promoting and 

prolonging breastfeeding of infants and including green leafy vegetables in their weaning 

food preparations. In terms of cooked food, a daily intake of 2 tablespoons of cooked 

leafy vegetables can provide half of the vitamin A requirement of the children. Home 

gardening  is other long term strategy  for improving dietary intake of vitamin A rich-

foods in the community. 

4. Reducing the frequency and severity of contributory factors, eg. PEM, Respiratory Tract 

Infections, Diarrhoea and measles. 

NUTRITIONAL ANAEMIA 

Nutritional Anaemia is the most common micronutrient deficiency in the world 

affecting more than 700 million persons. Is is a problem of serious public health 

significance.As defined by WHO “Nutritional Anaemia is a condition in which the 

haemoglobin content of blood is lower than normal as a result of a deficiency of one 

or more essential nutrients, regardless of the cause of such deficiency”.  Anaemia is 

established if the haemoglobin is below the cut-off points recommended by WHO  

(Table No. 4). By far the most frequent cause of nutritional anaemia is iron deficiency, 

and less frequently folate or vitamin B12. 

Table No: 4 Haemoglobin levels below which anaemia is present in population 

Age or gender group Haemoglobin g% 

Children 6-59 months 11 

Children 5-11 years 11.5 

Children 12-14 years 12 

Non-pregnant women (above 15 years of 

age) 

12 

Pregnant women 11 

Men above 15 years of age 13 

Table No: 5 Classification of anaemia in pregnancy 

Degree of anaemia Level of Hb g % 

Mild 10-10.9 

Moderate 7-10 

Severe <7 

Source: WHO (2001) 
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EPIDEMIOLOGY 

Nutritional anaemia is a worldwide problem with the highest prevalence in developing countries. 

It is found especially among women of child bearing age, young children and during pregnancy 

and lactation. It is estimated to affect nearly two-thirds of pregnant and one-half of non-pregnant 

women in developing countries. A significant percentage of women of child bearing age 4-12% 

suffer from anaemia  in developed countries. 

In India, iron deficiency anaemia is the most widespread micronutrient deficiency affecting all 

age groups irrespective of gender, cast, creed and religion. This problem is prevalent mostly in 

women belonging to reproductive age group (15-49 years), children (6-35 months)and low socio-

economic strata of the population. Overall, 72.7 per cent of children upto the age 3 years in urban 

areas and 81.2 per cent in rural areas are anaemic. Data from the states revealed that except for 

Punjab, all other states had more than 50% prevalence of anaemia among pregnant women. 

Nagaland had the lowest prevalence (44.3%) and Bihar had the highest prevalence(87.6%). 

Also the overall prevalence has increased from 74.2% (1998-99) to 79.2% (2005-06). One in five 

of all the maternal deaths are attributable to anaemia during pregnancy. Nearly 70 million, i.e. 

60-70% of all children below 6 years suffer from varying degrees of anaemia in our country. 

(NFHS-3 figures for anaemia was 79%). More than half 50-90% adolescent girls are anaemic. 

Aetiology 

Inadequate intake and absorption: In India , prime factor being lack of sufficient intake of food 

(both in quality and quantity) and particularly lack of intake of iron rich foods and poor 

absorption of iron from food in the body. Because of prevalent vegetarianism, bioavailability of 

iron is low. Various factors inhibit iron absorption of which phytates and tannins present in plant 

foods are most important. Besides deficiencies of ascorbic acid, calcium and protein commonly 

encountered in these diets tend to lower iron absorption.  Only 10% of iron contained in an 

Indian diet is absorbed by the body,  the average intake of 20-22 mg provides only 2.0-2.2 mg of 

iron. 

Iron absorption studies during pregnancy indicate that iron absorption increases to 15-30%. To 

maintain iron balance a minimum of 4-6 mg of dietary iron should be absorbed daily during 

pregnancy. This level of iron can be derived only from 30-40 mg of dietary iron. 

(c) Iron stores and iron losses 

 Iron losses are further enhanced by excessive sweating in tropical climate, hookworm 

infestation and gastro-intestinal bleeding due to peptic ulcer or haemorrhiods. 

 Most women enter pregnancy with little or no iron reserve. Repeated and closely 

spaced pregnancies, attaining motherhood at very early age deplete iron stores with 

each successive pregnancy and aggravates anaemia. 

(d) Increased demands: 
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The demand for iron during pregnancy arises from the need for 

 Basal iron requirement 280 mg 

 Expansion of red cell mass 570mg 

 Transfer to foetus 200-370 mg 

 Iron content of placenta and cord 34-170 mg 

 Blood loss at delivery 100-250 mg. 

 Iron cost of normal pregnancy is 500-600 mg plus exclusive breast feeding 

over 6 months may result in loss of another 100-180 mg. However, the 

amount of iron conserved during amenorrhoea of 15 months may range 

between 240-480 mg. 

Rapid growth during pregnancy and childhood increases iron requirement. 

Infants born with poor iron reserves, prolonged breast feeding, weaning 

foods deficient in most nutrients including iron, repeated diarrhea, 

malabsorption, worm infestation increase iron demand . 

Clinical manifestations: 

 Neurological and behavioural implications: Some of the 

manifestations of anaemia are fatigue, dullness, lack of 

concentration, reduced activity all leading to poor performance. 

Iron deficiency is sometimes associated with pica, temper tantrums 

and breath holding spell, lower score in tests of academic 

performance. 

 Changes in epithelial cells and gastrointestinal manifestation: Iron 

deficiency is associated with varying gastrointestinal 

manifestations. Epithelial changes including metaplasia of buccal 

anf oesophageal mucosae are seen. In jejunum and large, intestine, 

villi are shorter, sometimes atrophied and manifest as 

malabsorption and diarrhea. 

 Immunocompetence and infection: Iron is essential for normal 

development and function of lymphoid tissue. Iron deficiency 

results in a reduction of cell-mediated immunity. 

 Reproductive outcome: Iron deficiency during pregnancy along 

with deficiencies of folate and vitamin B 12 result in poor foetal 

growth, prematurity, and intrauterine death of foetus due to severe 

anaemia. Foetus is born with poor stores of iron and suffers from 

anaemia from early infancy. Also, severe anaemia is one of the 

commonest cause of maternal death in our country. 

 Poor work capacity: In the adult man or woman anaemia results in 

poor work output since the work capacity is reduced considerably 

due to muscle fatigue and lack of concentration. 

Prevention and control of nutritional anaemia 
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(a) Iron supplementation: Under the National Anaemia Control 

Programme, every pregnant women must be supplemented by 

large iron folic acid tablets each containing 80 mg of ferrous 

sulphate (60 mg of elemental iron)and 0.5 mg of folic acid. One 

tablet must be consumed each day for 100 days, starting after 

the first trimester of pregnancy. For severely anaemic cases, two 

large tablets can be taken daily for 100 days. Lactating women 

should consume these tablets for 100 days. Adolescent girls 

should take large tablet once daily for 100 days, starting at the 

onset of menstruation. 

(b) Dietary Approach and nutrition education: All medical, health 

and social workers, horticulture department and voluntary 

organizations have roles to play in promoting the consumption 

of iron-rich foods and promotional strategy needs consideration 

of following points: 

 Promotion of consumption of pulses, green leafy 

vegetables, other vegetables. 

 Along with green leafy vegetables, adequate 

consumption cereals,rice, wheat, ragi, jowar and bajra, 

sprouted pulses and jaggery can provide enough of iron 

in usual diet. 

 Regular consumption of foods rich in vitamin C to 

promote iron absorption such as orange, guava, amla etc. 

 Discouraging the consumption of tea or coffee shortly 

after meals as they interfere in the absorption of iron. 

 Non-vegetarians should increase their intake of meat, 

poultry, fish and egg because these contain haeme iron 

of high bioavailabilty. 

 Addition of iron rich to the weaning food of infants. 

© Food Fortification with iron: 

Fortification of foods with iron would act as a long term measure to improve the iron balance in 

the entire population. Salt has been found to be the most suitable vehicle for this purpose since it 

is cheap and universally consumed. In India salt is fortified with ferric orthophosphate and 

sodium acid sulphate at  a level that provides 1 mg of elemental iron for each gram of salt. Indian 

government is also considering introducing double fortification of salt with iron and iodine for a 

simultaneous attack on nutritional anaemia and iodine deficiency disorders. The double fortified 

salt that has been developed contains 1 mg of iron and 40 mg of iodine per gram of salt, and 

sodium hexametaphosphate, which stabilizes iron as well as iodine. 
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IODINE DEFICIENCY DISORDERS (IDD) 

Iodine Deficiency Disorders  are prevalent worldwide and yet another major nutrition 

problem in India. Previously, iodine deficiency was equated with goiter. Since a wide 

variety of physical and neurological disorders are associated with iodine deficiency, the 

term “Iodine Deficiency Disorders ”, instead of endemic goiter, was introduced by Hetzel 

in 1987. 

Epidemiology: 

Iodine Deficiency Disorders have worldwide prevalence and appear at any stage of the 

life span of an individual, right from the intrauterine period. In 1960, WHO gave an 

estimate of 200 million goiter cases in the world. Subsequently it was revealed that only 

in the developing countries of the world 800 million people were at risk of iodine 

deficiency; 190 million actually suffered from goiter; more than 3 million were cretins; 

and many more suffered from intellectual deficits. In 1990, WHO reported that the total 

population in developing countries exposed to the risk of iodine deficiency was 1billion, 

of which 200 million suffered from goiter; over 5 million were cretins with gross mental 

retardation; and 15 million had less degrees of mental defect. 

In India, 180 million people are estimated at risk of iodine deficiency disorders of which 

54 million have goiter, 2.2 million are cretins and 6.6 million have neurological defects. 

Stillbirths and neonatal deaths attributable to iodine deficiency are over 90,000. Initially 

IDD was thought to be problem in sub-Himalayan region, however surveys carried out 

subsequently showed that no state in the country is completely free from IDD. 

 Unlike other micronutrient deficiencies, iodine deficiency disorders are due to deficiency 

of iodine in water, soil and foodstuffs and affect all socioeconomic groups living in a 

defined geographical area. The district is declared as endemic district if the total goiter 

rate is above 5% in the children of age group 6-12 years surveyed. 

Aetiology: The factors responsible for IDD can be broadly classifies into two groups 

(i) Environmental factors lead to endemic IDD 

 (a) environmental iodine deficiency: In hilly slopes rain water leaches out the 

iodine from the soil or erodes the top soil leaving an iodine deficient soil. 

Similarly, glaciers, floods and changes in the course of rivers, contribute to 

leaching out of iodine from soil. The food crops grown on iodine deficient soils 

will naturally be deficient in iodine and people subsisting solely on these foods 

will run the risk of developing IDD.  

                    (b) Goitrogens in food: Goitrogens are certain chemical substances, which interfere 

with iodine metabolism in the body. Some of the known goitrogens found in environment are 

thiocyanates, thio-oxazolidone, flavanoids, disulphides, phenols, phthalates, biphenyls and 
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lithiums. Certain tubers and vegetables like tapioca, cabbage, and cauliflower have goitrogens in 

abundance and sorghum, mustard and  groundnuts contain a fair amount of goitrogens. 

(ii) Intrinsic factors contribute to sporadic cases 

Spectrum of IDD and Clinical Manifestations 

Foetuses: Abortions, Still birth, congenital abnormalities, increased perinatal mortality, 

increased infant mortality.  

Neurological cretinism: mental deficiency and deaf mutism, spastic diplegia, squint. 

Myxomatous cretinism: dwarfism, mental deficiency and psychomotor defects. 

Neonate: Neonatal goitre, neonatal hypothyroidism. 

Child and adolescent: Goitre, juvenile hypothyroidism, impaired mental function, 

retarded physical development. 

Adult: Goitre with its complications, hypothyroidism, impaired mental function 

Goitre:is defined as non-neoplastic, non-inflammatory and non-toxic enlargement of 

thyroid gland. According to Perez et al (1980), a thyroid gland whose lobes have a 

volume greater than the terminal phalanx of thumb of the subject examined will be 

considered goitrous.  

 Estimation of Goitre Stages: Depending upon the size, the goiter has been graded into 

following stages (WHO/ UNICEF/ICCIDD, 2001) 

Stage 0: No palpable or visible goiter 

Stage 1: A goitre that is palpable but not visible when neck is in normal position. 

Stage 2: A swelling in the neck that is clearly visible when the neck is in a normal 

position and is consistent with an enlarged thyroid when the neck is palpated. 

Cretinism: Endemic cretinism is associated with severe iodine deficiency during 

intrauterine life.  A wide range of defects such as mental deficiency, deaf-mutism and 

spastic paralysis of legs in varying degrees are associated with this condition. Clinically 

two types of cretinism are known: (i) Neurological cretinism seen predominantly in areas 

with environmental iodine deficiency (ii) Myxoedematous cretinism seen predominantly 

in areas where consumption of foods having goitrogens is common. A classical example 

of this is, prevalence of myxoedematous cretinism in tapioca eating population in Zaire. 

Prevention and Control of IDD: 
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Iodized salt: Daily consumption of iodized salt (iodized with potassium iodide or potassium 

iodate) prevents the spectrum of disorders caused due to iodine deficiency.  The supply of 

iodated salt must ensure that availability is not less than 150 mcg of iodine per day at consumer 

level.  

 

------------------------------------------------------------------------------------------ 


