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The mean heights and weights of the population surveyed were well below the 

NCHS standards. The extent of moderate and severe growth retardation (<75% of NCHS 

weight for age) in preschool children varied from 34% in Kerala to 74.2% in  Gujarat. 

Though the magnitude of "severe" degree of malnutrition was less among the 3-5 

year old children, the overall nutritional situation seems to be comparable to that of 1-3 

year old children. Further, the weight for age status of girls was marginally better than that 

of boys, contrary to the generally held belief. About 47% of adults (males as well as 

females) have BMI values less than 18.5, indicative of large scale prevalence of CED in 

the community. 

When the data are analysed by occupation and community, differentials in the 

nutritional situation of these different sefMC 
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2. INTRODUCTION 

The National Council for Applied Economic Research (NCAER), New    Delhi, 
 

undertook an United Nations Development Programme (UNDP) sponsored national survey 

on study of "Human Development Profile of Indians" in collaboration with the Planning 

Commission, Government of India. The objective of the study was to assess the relative 

positions of different strata of population in terms of human development, and the 

disparities in welfare across population groups. The underlying socio-economic, cultural and 

institutional factors for the observed disparities were to be elucidated. The study is expected 

to aid in formulating appropriate policy programmes and their implementation on the basis 

of priority and need. 

At the request of NCAER, the National Nutrition Monitoring Bureau (NNMB) 

agreed to provide data on diet and nutritional status of population on a sub-sample of 

NCAER sample. In exchange, data on demography, education, income, morbidity, health 

seeking behaviours of the households will be provided by the NCAER, since NNMB has 

not been collecting the above information as exhaustively as NCAER. The outcome of the 

NCAER - linked survey would enable the Bureau to compute estimates of diet and nutrient 

intakes at the State level using appropriate multipliers, obtained from NCAER. In addition, 

it would facilitate a study of relationship of socio-economic indicators with diet and 

nutritional status in different States. The NNMB and NCAER linked survey was carried out 

in the year 1994.  

2.1 OBJECTIVES 

The following were the objectives : 

i)      To assess the pattern of food consumption among the rural households, in the 

States surveyed; 

 ii)       To determine the nutritional status of population in terms of anthropometry 

and clinical status; and 

 iii)   To relate the nutritional status with the socio-economic  indicators. 
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3. METHODS 

3.1       SAMPLING DESIGN 

The NNMB-NCAER linked surveys were undertaken in the following eight States: 

Andhra Pradesh, Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Orissa 

and Tamil Nadu. 

The NCAER sample served as the sampling frame. A multi-stage sampling design 

with districts as first stage units, villages as the second stage units and households as the 

third stage units was adopted. Taking into consideration the size of the SC and ST 

population at the State level, strata were formulated on the basis of community and the 

broad occupational categories such as marginal, small and large farmers; agricultural 

labourers and the remaining as "others". All the households, at the village level, were listed 

and categorized into these different strata by the NCAER. Appropriate stratum specific 

"weights" were arrived at and using these as "multipliers", estimates of consumption at the 

State level as well as by community and occupation categories, wherever defined, were 

computed. 

3.1.1 Selection of districts 

In each State, NCAER cross classified all the districts by income derived from 

agriculture and rural female literacy rate, so as to form homogeneous strata and selected 

about 50% of the total districts in each Strata for survey. For the purpose of NNMB survey, 

approximately 50% of these districts were chosen, taking care to see that at least one 

district from each stratum is selected. 

3.1.2 Selection of villages 

Keeping in view the constraints of time and personnel available, a total of 30-35 

villages were selected in each state, adopting the probability proportional to the number of 

the villages. 
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3.1.3   Selection of households 

At the village level, all the households covered by the NCAER were covered for the 

assessment of nutritional status using anthropometry and clinical examination. A sub-sample 

of 10 households were selected using circular systematic random sampling procedure,for 

diet survey. 

3.2      INVESTIGATIONS 

3.2.1 Household particulars 

Socio-economic particulars like major occupation of the head of the family, family 

income, land possession, type of family and type of dwelling were recorded for all the 

families surveyed. 

3.2.2 Diet Survey 

In each selected village, of the 10 households chosen for diet survey, one day 

weighment method of household diet survey was done in five households to find out dietary 

intake of families, and oral questionnaire (24 hour recall) method of diet survey was carried 

out in the remaining five households for assessing the intakes of individuals in the 

households. 

3.2.3 Nutrition Assessment 

Anthropometric measurements of height, weight, mid-upper arm circumference and 

fat fold at triceps were taken using standard methods' on all the available members in the 

households surveyed.   These members were also examined for presence of clinical signs 
 

of various nutritional deficiencies. 

3.3      ANALYSIS 

3.3.1   Food and Nutrient intake 

3.3.1.1  One day Weighment Diet Survey 

The food and nutrient intakes were expressed per consumption unit  (CU) per day. 

The energy requirements of an adult man of 20-40 years age, weighing 60 kg, doing 
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sedentary work are considered as one consumption unit. The CUs for various age, sex, 

activity and physiological groups were worked out proportionately on the basis of their 

energy requirements. Nutritive value of each food item was computed using Food 

Composition Tables2. The mean food and nutrient intakes per CU/day were calculated for 

each household and compared with the Recommended Dietary Intakes (RDI)3. The means 

and standard deviations of food and nutrient intakes were calculated for each stratum as 

defined by the NCAER. State level estimates of mean consumption levels and their standard 

deviations were arrived at adopting the "weightages" provided by the NCAER. The finite 

population correction (fpc) factors were ignored in the calculation of the standard deviation 
 

of the estimate as the sample sizes were very small in relation to the "estimated size" of 

each of the stratum. 

The households were categorised according to their protein-calorie adequacy status 

adopting the following procedure : 

The protein and energy requirement curves are assumed to follow a 

Gaussian distribution with a coefficient of variation of 15%. The Expert 

Committee of Indian Council of Medical Research (ICMR) has suggested for 

energy, the average of the distribution as the requirement. On the other hand, 

in the case of protein, the recommended "allowance", corresponds to Mean 

+ 2SD of the requirement distribution. Hence, the levels of 2425 kcal for 

energy and 46 g for protein were taken as the mean requirements for 

comparison. To determine whether a particular household was consuming 

"adequate" amount of protein or energy, Mean - 2 SE was used as the 

cut-off, taking the number of CU in the household as the sample size to 

calculate the SE. If in a giyen household, the intake of protein or energy (per 

CU) was found to be equal to or above this cut-off, that household was 

considered as consuming adequate amount of that nutrient. 

3.3.1.2 Individual Intake Diet Survey 

Intra-family distribution of food was assessed using 24-hour recall method of diet 

survey. The individual intakes were calculated for different sub-groups based on age, sex, 
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activity and physiological status, so that the intakes could be compared with RDI suggested 

by  the ICMP Expert Committee. 

3.3.2    Anthropometry 

3.3.2.1 Mean heights and weights 

Means and standard deviations for height, weight, mid-upper arm circumference and 

fat fold at triceps measurements were computed   according to age and sex. 

3.3.2.2 Gomez Classification 

The body weights of preschool children were expressed as percentage of National 

Center for Health Statistics (NCHS) standards4 for categorising them into different grades 

of nutritional status   adopting Gomez5 classification as given below: 

 

3.3.2.3   Standard Deviation (SD) classification 

The growth status of young children was also assessed in terms of height for age, 

reflecting of the degree of stunting; weight for age, indicating level of under weight, and 

weight for height which presents the level of wasting by adopting the SD classification 

procedure.   Cut-off levels of NCHS served as standards for this purpose. 

Percentage distribution of children (boys and girls) according to their nutritional 

grades is presented by sex separately for 1-3 year, 3-5 year age groups and for the pooled 

age group of 1-5 years. 
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3.3.2.4   Body Mass Index (BMI) 

The Body Mass Index [Weight in kg/(Height in metres)2] was used as an indicator 

of nutritional status of the adults. The adults were grouped according to different degrees 

of Chronic Energy Deficiency (CED), and Overweight/ Obesity as given below6 : 

 

4. RESULTS 

4.1        COVERAGE 

The NNMB-NCAER linked survey was carried out in the States of Andhra Pradesh, 

Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Orissa and Tamil Nadu (Fig. 1) 

A total of about 1200 households (HHs) were covered for weighment diet survey, 

while 5746 individuals of different age, sex and physiological status were covered for 

assessment of individual intakes. About 16,000 subjects were covered for clinical and 

anthropometric assessment (Tables-1 and 2). In general, the sample covered for pregnant 

and lactating women in moderate and heavy activity groups is small in a majority of States. 

Wherever the coverage of individuals/househoslds in each of the stratum under 

consideration was adequate, estimates were calculated using the appropriate weights while 

in the other situation, only sample means arc presented and discussed. 
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4.2       Household Food and Nutrient intakes 

4.2.1    Food consumption 

State level estimates of consumption of foodstuffs (g/CU/day) in different States are 

presented in Table-3 and Fig.2. 

4.2.1.1 Cereals and Millets 

Cereals and millets formed the bulk of the dietaries. The average intake ranged from 

366 g in Kerala to 542 g in Andhra Pradesh. The average intake of cereals and millets was 

below the suggested level of 460 g in the States of Kerala, Tamil Nadu, Maharashtra and 

Gujarat. 

4.2.1.2 Pulses 

The consumption of pulses was about 40 g, a level suggested in the balanced diets, 

in the States of Tamil Nadu, Karnataka and Maharashtra, while it was lower in the States 

of Andhra Pradesh (35 g), Gujarat (34 g), Madhya Pradesh (32 g), Orissa (29 g), and 

Kerala (19 g). 

4.2.1.3 Green Leafy Vegetables (GLV) and Other vegetables 

The consumption of green leafy vegetables (GLV), the least expensive and rich 

source of β-carotene and iron, was below the recommended 40 g in all the States. The 

intakes were less than one fourth (10 g) of RDI in the States of Andhra Pradesh, Gujarat, 

Kerala, Tamil Nadu and Maharashtra. Orissa had the highest intake (37 g) followed by 

Madhya Pradesh (29 g) and Karnataka (13 g). 

Consumption of 'other vegetables' like brinjal, ladies fingers, gourds etc. was better 

than that of GLV in all the States, though lower than the RDI. The average intake of 'other 

vegetables' ranged from 17 g in the State of Maharashtra to 83 g in the State of Kerala. 

4.2.1.4 Roots and tubers 

The higher consumption of tapioca in Kerala was reflected in higher intake of roots 

and tubers in the State (73 g). In the   remaining States, potatoes and onions contributed 
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Figure-2 

MEAN INTAKE OF FOODS 
- STATES POOLED 

 

* Mean of Estimates as per cent of RDI 
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mostly to this food   group, which ranged from 17 g in Maharashtra to about 50 g in the 

States of Gujarat, Orissa and Madhya Pradesh. 

4.2.1.5   Fats and Oils 

Dietary fat, apart from being a concentrated source of energy, facilitates absorption 

of fat soluble vitamins. It also provides essential fatty acids (linoleic and linolenic acids) 

which the body cannot synthesize. The RDI for visible fat is 20 g/day. The estimated 

mean intake of visible fat was above the RDI only in the State of Gujarat. In the States of 

Tamil Nadu, Karnataka, Madhya Pradesh and Orissa, the mean intakes ranged between. 7 

and 9 g/CU, while in the remaining States of Kerala, Andhra Pradesh and Maharashtra, the 

mean intakes were between 12 and 16 g/CU/day. 

4.2.1.6 Milk and Milk Products 

Milk and milk products are the only dietary source of vitamin Bl2 for pure 

vegetarians, and are also a good source of riboflavin. The mean intakes ranged from a 

low of 15 ml in Orissa to 158 ml in Gujarat. The consumption levels were about 100 ml 

or more in Kerala, Andhra Pradesh, and Tamil Nadu. The intakes were above the RDI only 

in the State of Gujarat. In all the other States the intakes ranged from 10% to 80% of 

RDI. 

4.2.1.7 Flesh foods 

In general, the average consumption of flesh foods (including fish and poultry) was 

negligible in all the States, except in Kerala (56 g), where fish constituted the major 

component. 

4.2.1.8 Fruits 

-Average consumption  of fruits ranged from 7 g in Gujarat to 54 g in Andhra 

Pradesh, where it consisted mostly of ripe tomatoes. 
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4.2.1.9 Nuts and Oil Seeds 

Nuts and oil seeds contribute significantly to invisible fat and higher energy. The 

average intake of nuts and oil seeds was highest in Kerala and consisted mostly of coconut. 

In the rest of the States,  the consumption of this food group was negligible. 

4.2.1.10 Condiments and Spices 

Consumption of condiments and spices, which included chillies, tamarind, mustard 

seeds, fenugreek and cumin etc., was more than 10 g in the States of Andhra Pradesh 

(21 g), Karnataka (16 g), Tamil Nadu (14 g) and Kerala (13 g), while in the remaining 

States, it was   less than 10 grams. 

Foods like GLV, fish and other flesh foods are consumed only by a small number 

of families on the day of survey. Such a data base yields very low levels of mean intakes 

with large standard deviations at the community level. In situations wherein these families 

fall under only one stratum, a special property of such a data-base is noted, in that, the 

mean and its standard deviation tended to be almost identical particularly when estimates 

are calculated. 

4.2.2    Nutrient Intake 

The estimates of average consumption of various nutrients (per CU/day) in different 

States are presented in Table-4 and Fig.3. 

4.2.2.1 Energy 

The mean intake of energy was below the RDI of 2425 Kcal in all the States 

except in the State of Andhra Pradesh. It ranged from a low 1814 kcal/CU in Tamil Nadu 

to 2430 kcal in Andhra Pradesh. 

4.2.2.2 Protein 

The average protein intake was below the RDI of 60 g in all the States except in 

the States of Maharashtra and Gujarat; the deficit ranging from about 4% in Andhra 

Pradesh to 26% in Tamil Nadu. Most of the protein is derived from vegetable foods such 

as cereals and pulses. 
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Figure-3 

MEAN INTAKE*OF NUTRIENTS 
- STATES POOLED 
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4.2.2.3   Iron 

The mean intake of iron was more than the RDI in Karnataka (30.6 mg), and 

Maharashtra (28.6 mg), while in the remaining States, the consumption was lower. The 

deficit ranged from about 5% in the States of Andhra Pradesh, Gujarat, Orissa and 

Madhya Pradesh to 28% in Tamil Nadu. It may be mentioned that about 30% of iron in the 

foods is contaminant iron which is last during washing of foodstuffs. Also, several 

substances like phytates, tannins etc., present in the diets interfere with iron absorption. 

The adequacy of iron intakes should be considered taking these into view. 

4.2.2.4 Calcium 

In general, except in the States of Orissa (381 mg) and Madhya Pradesh (354 mg), 

the mean consumption levels were above the RDI (400  mg) in all the States. 

4.2.2.5 Vitamin A 

In none of the States, the mean intakes of vitamin A were satisfactory. The average 

intake ranged from 184 μg in Tamil Nadu to 436 μg in Orissa - levels which are much 

below the RDI of 600 μg/CU/day. 

4.2.2.6 Thiamine 

Intakes of thiamine ranged from 0.7 mg in Kerala to 1.8 mg in Maharashtra. Except 

in the States of Karnataka, Maharashtra and Gujarat, where the staple was either wheat or 

millets, the consumption in all the other States was less than recommended level of 1.2 mg. 

4.2.2.7 Riboflavin 

In all the States, the consumption of riboflavin was below the RDI of 1.4 mg. The 

deficit varied from 18 per cent in Gujarat to 57% in Orissa. 
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4.2.2.8 Niacin 

The average consumption of niacin was satisfactory only in Maharashtra, Gujarat 

and Madhya Pradesh. In the remaining States, the average intakes were below the RDI of 

16.0 mg. 

4.2.2.9 Vitamin C 

The mean intake of Vitamin C (Ascorbic acid) varied from about 19 mg in 

Maharashtra to 50 mg in Kerala. The intakes were more than the RDI level of 40 mg in 

the States of Kerala, Orissa and Madhya Pradesh. 

4.2.3    Protein-Energy adequacy status of households 

The estimated per cent distribution of households according to protein-energy 

adequacy status is presented in Table-5. The proportion of households with energy 

inadequacy was more (47.9%) than that of households with protein inadequacy (19.8%), 

indicating that the problem of energy deficit was of greater magnitude than that of protein 

in the Indian rural dietaries (Fig.4). The percentage of households showing adequacy of 

dietary protein as well as energy ranged from about 30 in Tamil Nadu to 69 in Andhra 

Pradesh. In the remaining households, the diets were deficient either in energy or protein 

or in both. Only in about 2.5% of the households in the State of Kerala, the diets were 

providing adequate level of calories, while their protein content was inadequate. This 

category of protein-calorie adequacy status was not seen in any of the remaining States. 

4.2.4    Socio-economic factors and food and nutrient intakes 

Food and nutrient consumption levels are known to be related to   socio-economic 

conditions such as the size of land holdings, community    etc. Therefore, estimates of 

consumption were attempted by socio-economic characteristics adopting the appropriate 

multipliers, whenever the sampling design had considered these factors at the time of 

stratifying households in each village. 
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4.2.4.1   Occupational Status 

The state level estimates of average intakes of various food groups and nutrients by 

occupation status of head of the family were calculated. At the aggregate level, consumption 

of foods like cereals, pulses, green leafy vegetables,   fruits, milk, fats & oils, and sugar & 

jaggery show an increasing trend with the size of landholding when the families are 

categorised as marginal, small and large farmers. Most of these foods are known to   be 

income-elastic (Fig.5). However, barring for cereals and pulses, among the small and large 

farmers; and sugar and jaggery in all occupation groups, consumption of the remaining 

foods were less than those suggested in the balanced diet. The levels of consumption of 

different foods by the marginal farmers and those of agricultural labourers were similar. 

Further, irrespective of the size of land  holdings, mean intakes of proteins and calories fell 

short of the RDA    indicating thereby an overall food deficit among the different land 

ownership categories (Fig.6). The mean intakes of agricultural  labourers were almost equal 

to that of the marginal farmers. 

4.2.4.2 Community 

The mean food and nutrient intakes were estimated in different social groups (by 

'caste') for each state. Consumption levels of foods that contribute to 'quality of the diet' 

were observed to be less in the 'scheduled caste' group of families as compared to the 

"others" category (Fig.7). Foods such as pulses, vegetables, fruits and fats and oils are 

consumed in lesser quantities by the 'scheduled caste' families as compared to the 'others' 

category. The intake of various nutrients by the scheduled caste and scheduled tribe 

families are less than those seen among the 'others' (Fig.8). The mean intakes of Iron, 

vitamin 'A' and vitamin 'C' are relatively higher among the households of scheduled tribes, 

perhaps, due to higher intake of GLV among them. However, mean consumption levels of 

all the nutrients were less than the RDI in the three different community groups. 
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Figure-5 

MEAN INTAKE*OF FOODS BY OCCUPATION 

 
*  Mean of Estimates as per cent  of RDI 

  ( )  Recommended Dietary Intakes ( g / C U / d a y )  
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Figure-6 

MEAN INTAKE* OF NUTRIENTS BY OCCUPATION 

 

*    Mean of Estimates as per cent of RDI 
( ) Recommended Dietary Intakes (CU/day) 
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Figure-7 

INTAKE* OF FOODS BY COMMUNITY 

 

* Mean of estimates of food intake expressed as per cent of RDI 
( ) Recommended Dietary Intakes (g/CU/day) 
•• For details of coverage, refer foot note of Table-13 
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Figure-8 

KlEAN INTAKE*OF NUTRIENTS BY COMMUNITY 

 

*   Mean of Estimates as per cent of RDI 
( ) Recommended Dietary Intakes (CU/day) 
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4.2.4.3   Protein Calorie Adequacy (PCA) Status 

State level estimates of PCA status of households by occupation and community 

are calculated and their simple average was considered to reflect the overall status. 

At the aggregate level, the magnitude of P- C- was highest among the agricultural 

labourers followed by the marginal farmers, "others", large farmers and the small farmers 

categories in that order (Fig.9). When we consider the other end of the spectrum, namely, 

adequate consumption of Proteins and Calories (P+ C+), a mirror image of this ranking of 

P- C- is seen. Among the five occupational groups, the family consumption status of the 

marginal farmers and that of agricultural labourers seem to be fairly similar. 

The PCA status of households by community (Fig. 10), reveals that about 40% of 

the SC, 51% of the ST and 55% of the "others" categories are on diets deficient either in 

calories alone or with proteins as well. Among these three groups, those belonging to the 

schedule castes seemed to fare better as the magnitude of P+ C+ is more and that of P- C- 

is the least.  

4.3       Individuals'  Food and Nutrient Intakes 

The average daily intake of foods and nutrients by different family members was 

assessed using 24 hour recall method of diet survey. The mean intakes of 5746 individuals 

were calculated for different age, sex and activity groups. These individuals are grouped in 

accordance with those for which nutrient requirements are suggested by the ICMR Expert 

Committee. Estimates of consumption by these groups were not attempted due to inadequate 

sample size within each stratum. The salient observations on food and nutrient intakes are 

summarized in Tables-6 and 7.1 & 7.2 and discussed below : 

There are large inter-state differences in the mean food and nutrient intakes within 

each of these age, sex and activity groups. At the aggregate level, the mean intakes in 

different age and sex groups of children and adolescents are below the RDI. However, the 

mean intakes of adults seem to be marginally better with respect to proteins, fat, calcium, 

thiamine and vitamin C. The remaining nutrients show varied levels of deficits - the largest 
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Figure-9 

PER CENT DISTRIBUTION OF HHs ACCORDING TO 
PROTEIN CALORIE ADEQUACY STATUS BY OCCUPATION 
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deficit is seen with respect to vitamin 'A' (53%) followed by riboflavin (36%), iron (24%), 

energy and vitamin 'C' (12%) and niacin (9%) in that order. 

The mean protein intakes are closer to the RDI than calorie intakes of children 

below the age of 10 years. 

4.4       Nutritional Status 

Due to inadequacy of sample size within each of the stratum for different age and 

sex categories, the results of nutritional status are presented for the sample only. 

4.4.1    Anthropometry 

4.4.1.1 Mean anthropometric measurements 

The means and standard deviations of height, weight, mid upper arm circumference 

and fat fold at triceps were calculated according to age and sex for each State. The distance 

charts for height and weight of males and females are presented in Figs. 11-14. The 

average anthropometric measurements of the rural population surveyed were lower than 

those of age and sex matched NCHS values. There did not appear to be major inter-state 

differences in the mean values of anthropometric measurements. 

4.4.1.2 Weight for Age 

It is, generally, believed that the nutritional status of preschool children (1-5 years) 

reflects  the  nutritional  status  of the community,  and  children of 1-3  years  are  more 

vulnerable  than children  of 3-5 years.    Hence,  weight  for age status of children  was 

 
assessed adopting Gomez classification for these groups and the results are presented in 

Table-8. 

The proportion of 'severe and moderate' forms of malnutrition (body weight less 

than 75% of standard) among the 1-3 year age group, ranged from around 26% in Kerala 

to 65% in Gujarat. At the aggregate level, this prevalence was about 50%. 



 



Figure-11  

DISTANCE CHART - HEIGHT (cm) - MALES 
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Figure-12 

DISTANCE CHART - HEIGHT (cm) - FEMALES 



 



Figure-13 

DISTANCE CHART - WEIGHT (kg) - MALES 
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Figure-14 

DISTANCE CHART - WEIGHT (kg) - FEMALES 
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Among children of 3-5 years group, prevalence of those with less than 75% of 

weight for age ranged from 44% in Kerala and Madhya Pradesh to 71% in Gujarat with an 

aggregate of 54%. A significant difference in the frequency distributions of nutritional 

grades of 1-3 and 3-5 year children is seen. Larger prevalence of normals and severely 

malnourished children are seen among the 1-3 year age group (Fig. 15). 

At the aggregate level, differences in the prevalence of different nutritional grades 

of boys and girls are presented in Fig. 16. It may be seen that a larger percentage of girls 

have "normal" weight status for their age as compared to boys. Further, the magnitude of 

"severe" degree of growth retardation in girls is less than that seen in boys. In other words, 

the growth status of girls of preschool age is slightly better than that of boys of the same 

age. This is contrary to the commonly held view that the girls are more undernourished 

than the boys. These observations are similar to those observed in earlier NNMB surveys. 

4.4.1.3   Standard Deviation (SD) classification 

The growth status of 1-5 year children was also assessed adopting SD classification 

procedure using NCHS median values as standards for reference. The results, at the 

aggregate level, for height for age, weight for age and weight for height, by age and sex 

are presented in Tables-9 to 11 respectively (the State-wise information is not provided in 

this report). Only 4.8% of boys and 3.7% girls had height for age above the NCHS 

median values. Though about 63% of both the boys and girls were below the median-2SD 

level, slightly larger percent of girls had heights less than median-3 SD level indicating a 

marginally higher prevalence of stunting among girls than boys. 

Only 2-3% of children had weights that are above the median values while about 

23% of boys and 27% girls had "severe" degree of underweight (their weights being less 

than mcdian-3SD values of the standards). In fact, 64.2% of boys and 62.9% of girls fell 

below the   median-2SD cut-off levels. 

The magnitude of "wasting'' in the community is assessed using  weight for height 

as the criteria. About  10% of boys and  12% girls had values above the NCHS median 
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values, and only 2.6% of boys as well as girls are below the median-3SD cut-off level 

indicating the magnitude of "severe" degree of wasting among children of 1-5 years in the 

community. However, 19% of boys and about 14.5% of girls have weight for height values 

which are less than the median-2 SD values of the standard. 

4.4.1.4  Body Mass Index (BMI) 

Body Mass Index (BMI) describes the current nutritional status of adults. As there 

were adequate number of adults (19 years and above) on whom anthropometric data was 

collected within each of the stratum, estimates of prevalence of different grades of BMI 

were calculated at the State level using appropriate stratum specific multipliers. The 

results are presented in Table-12. Large inter-state variations are seen in the prevalence of 

various grades of BMI. At the aggregate level, 5% of the adults had BMI values of 25 and 

above, indicative of overweight/obesity, with normals and CED being equally distributed. 

One out of every 9 or 10 individuals had BMI value less than 16, indicative of "severe" 

degree of CED. The BMI distributions of males and females are fairly similar, except that 

the proportion of over weight/obese was more in females (6.6%) than in males (3.5%) 

(Fig. 17). 

State level estimates of prevalence of nutritional grades of adults were also 

calculated in different occupational grades as well as community groups using appropriate 

multipliers. At the aggregate level, agricultural labourers constituted the high risk group 

with higher prevalence of CED which showed a decreasing trend with increase in size of 

land holding (Table 13). The percentage of those with "normal" BMI values varied in a 

narrow range of 43.8% among labourers to 48.2% among the "small" farmers. The 

prevalence of overweight/obesity (those with BMI of 25 and above) varied from 3.1% 

among labourers to about 8.5% of the "others" category (Fig. 18). These differentials in 

nutritional status of different sections of the community were more apparent when the 

population was categorized according to community, i.e., schedule caste, scheduled tribe 

and "others" (Fig. 19). 
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Figure-18 

BMI Grades of Adults by Occupation 

 



 



38 

4.4.2   Nutritional Deficiency Signs 

4.4.2.1 lnfants 

None of the 460 infants examined in all the States exhibited any signs of nutritional 

deficiency except for two marasmic children, one each in the States of Andhra Pradesh and 

Maharashtra. 

4.4.2.2 Preschool children 

Among the 1828 pre-school children surveyed, the prevalence of protein energy 

malnutrition viz, kwashiorkor and marasmus was 0.2 and   0.4% respectively (Table-14). 

In fact, cases of kwashiorkor were seen only in Madhya Pradesh, where the prevalence was 

about 1.4%. However, marasmus was observed in 4 out of 8 States, the prevalence ranging 

from 0.4% in the States of Tamil Nadu and Andhra Pradesh to about 1.4% in the States of 

Madhya Pradesh and   Orissa. The overall prevalence of Bitot spots, a sign of vitamin A 

deficiency, was observed to be 1.1%. While none of   the children in Kerala, Andhra 

Pradesh and Gujarat had Bitot spots, its prevalence ranged from 0.4% in Karnataka and 

Orissa to 5.6% in Madhya Pradesh. The prevalence was more than 0.5%, a level suggestive 

of public health problem, according   to WHO critcrion,in the States of Tamil Nadu (0.8%), 

Maharashtra (1.5%) and Madhya Pradesh (5.6%). In 6 out of 8 States, in the pre-school 

children, the prevalence of angular stomatitis, a sign of B-complex deficiency, ranged from 

1 to 2% in the States of Maharashtra, Orissa, Karnataka and Andhra Pradesh to 4.6% in 

Madhya Pradesh. 

4.4.2.3   School age children 

The overall prevalence of Bitot spots among the school age children in the 8 States 

was 2.8% (Table-14). It ranged from 0.5% in the State of Kerala to about 6% in Madhya 

Pradesh. The prevalence of B-complex deficiency ranged from about 1-2% in the States 

of Gujarat and Maharashtra to a high of about 8 to 10% in the States of Madhya Pradesh 

and Tamil Nadu, with an overall prevalence of 4.5%. Barring the States of Kerala and 

Maharashtra,   all the States    exhibited  prevalence dental  fluorosis of varying degrees, 
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ranging from less than 1% in Orissa to 4.2% in Karnataka. While none of the children 

examined showed visible goitre (Grade II), prevalence of palpable goitre (Grade I) was 

observed in the States of Kerala (1.5%), Karnataka (2.9%) and Madhya Pradesh (7.4%), 

which is lower than the endemic level of 10%. 

4.4.2.4  Adolescents 

The prevalence of Bitot spots was observed to be high among adolescent boys (about 

11%) of Tamil Nadu, while it ranged from 1-3% among adolescents of both sexes in the 

rest of the States (Table 15). About 3% of boys and 1.5% of girls had Angular Stomatitis, 

with a relatively high prevalence among the boys (about 6-7%) in the States of Tamil Nadu 

and Orissa, and girls (4%) in the State of Tamil Nadu and Madhya Pradesh. The 

prevalence of fluorosis appeared to be high in Karnataka (3% girls and 4.5% boys) as 

compared to the rest of the States. The total prevalence of Goitre was found to be about 

10% in Madhya Pradesh, 6.8% in Kerala and 3.6% in Karnataka. However, almost all the 

cases belonged to grade I (palpable) except in Kerala where about 2% of boys and girls had 

grade-II (visible) goitre. The overall prevalence was marginally higher among girls (3.9%) 

as compared to boys (2.8%). 

4.4.2.5    Adults 

The overall prevalence of Bitot spots, angular stomatitis and dental fluorosis was found 

to be about 1 to 2% among both adult males and females (Table 16). The prevalence of 

total goitre was marginally higher among the females (2.8%) as compared to males (0.9%), 

and was mostly seen in the States of Kerala, Karnataka, Madhya Pradesh 
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5.    COMMENTS 

Food consumption survey on about 1200 households in eight States revealed that the 

diets were predominantly based on cereals and millets. The consumption of green leafy 

vegetables was very low. The diets in Kerala were qualitatively superior to those of the 

other States because of consumption of fish, vegetables and milk. 

At the aggregate level, the energy intake (2187 Kcal) was below the RDI of 2425 

Kcal. The intakes of other nutrients were also less than the RDI. The nutrient deficit was 

the highest with respect to vitamin A (52%) followed by riboflavin (43%). 

The consumption of cereals declined with increase in the size land holdings. The 

intakes of income elastic foods like pulses, milk, fat, vegetables etc., however, increased 

with land size. 

Growth retardation, as measured by weight for age, among pre-school children, was 

widely prevalent (34 to 68%). In the State of Kerala, the prevalence of moderate and 

severe degree malnutrition was the lowest. 

Chronic Energy Deficiency (CED) in adults, as measured by BMI, was about 50% 

or more in all the States except in Kerala and Tamil Nadu. The States having higher 

prevalence of malnutrition in preschool children showed higher proportion of CED in 

adults. 

In general, infants did not manifest clinical malnutrition. However, in the other age 

groups deficiency signs were observed. Vitamin A deficiency as evidenced by the 

prevalence of Bitot spots, appeared to be a public health problem in all the States as its 

prevalence among preschool children was more than the WHO cut-off level of 0.5% in 

the States of Tamil Nadu, Maharashtra and Madhya Pradesh. Prevalence of endemic goitre 

among the 5-12 year children was highest in the State of Madhya Pradesh (7.4%). However, 

the endemicity of IDD is known to be confined to certain geographical areas. Hence, there 

is a need for detailed district level surveys to map the problem areas and initiate appropriate 

intervention   programmes. 
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* Protein-calorie adequacy status; 

* Individuals   nutrient intakes by age, sex and physiological status; 

* Means & SDs of anthropometric measurements by age and sex; 

* Magnitude of underweight, stunting and wasting in children; and 

* Prevalence of chronic energy deficiency (CED) among adults by 
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Table-1 

                                Particulars of coverage 
 

State 

Household 

Survey 

(HHs) 

Diet Survey (HHs.) 

Oral      Weighment 

Nutritional 
Assessment 

Survey 
(Individuals) 

Kerala 730 191 185 2214 

Tamil  Nadu 626 160 161 1989 

Karnataka 556 147 142 2316 

Andhra Pradesh 585 154 155 2035 

Maharashtra 568 136 128 2270 

Gujarat 445 160 140 1757 

Madhya Pradesh 433 143 119 1777 

Orissa 676 166 170 1782 

Total 4619 1257 1200 16.140 
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