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ABSTRACT Building a child health with various nutritional aspects is of prime importance in India. The country is diversified
with respect to different regional states following different traditions, customs and eating habits. The choice of food
is influenced by differences in environment, differences in availability of raw food and various other social factors.

These differences affect the individuals’ nutrient intake, which in turn is related to various anthropometric parameters particularly amongst the
growing children. A project was designed to study these factors for the children of the age group 2-15 yrs. Large number of school going children
were made target for the study and proper survey was conducted. The data on various nutritional aspects were summarized and a relationship
between health status and activity of the child was developed amongst these terms.
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INTRODUCTION

Health and nutrition are the most important contributory factors for
human resource development in India™. Diet is a vital determinant
of health and nutritional status of people. The dietary habit of indi-
vidual/families/communities varies according to socio-economic fac-
tors and regional as well as traditional customs. Precise information
on food consumption pattern of population through application of
appropriate methodology is often needed not only for assessing the
nutritional status of children®® and adults, but also for elucidating the
relationship of nutrient intake with specific deficiency of certain nutri-
ents. WHO constitution states that the

“Enjoyment of the highest attainable standards of the health is one of
the fundamental rights of every human being without distinction of
race, religion, political, economic and social conditions”.

Good nutrition is the fundamental basic requirement of every child for
maintenance of positive health. A well balanced diet is essential from
early stages of life for proper growth, development and healthy active
life. A child’s nutrition begins from conception itself. It is documented
that nutrition plays important role right from intrauterine life of the
child.

Thus, it is important to study on quantification of variation in die-
tary pattern and adequacies in food consumption in developing
country like India. Diet varies from state to state, region wise, com-
munity wise and individual-to-individual. In turn such variation af-
fects the nutritional status of an individual. Indian children are the
future of the country, and it is an important segment of the country
population. Hence, it is worth investigating the dietary pattern of
such young children to understand their healthy growth and activi-
ty. A research project was designed to study the goal with following
objectives.

e To study the prevalence of dietary deficiency disorder among
2-15 yrs of age group.

e To study the activity pattern among 2-15 yrs. of age group.

e To correlate food consumption pattern with the anthropometric
parameters.

MATERIALS AND METHODOLOGY

A cross sectional study was carried out in India among the large num-
ber of children of either sex. The sample size of the subject compris-
es of total 129655 boys and girls in the age group of 2-15 year from
different zones of the Mumbiai city. The choice is made based on mis-
sion statement “Every child a healthy child”'°. A pre-planned and
pre-tested questionnaire was designed to collect data of all the sub-
jects. The questionnaire was supplied as a part of school education
programmed. The salient features of the questionnaire consist of four
major titles as below.

1. General information
2. Anthropometric measurements of boys and girls.

3. Dietary information by recall method using detail on quantity of
oral food consumed by them per day.
4. Activity pattern of boys and girls at home and school.

For anthropometric measurements like weight, height, waist and hip
circumference were recorded by standard method reported in the lit-
erature.

Nutrient intake was calculated from the quantity of food consumed
and compared with the recommended dietary allowances described
by ICMR (Indian Council of Medical Research) in “Nutritive values
of Indian foods” The cooperative families and respondent were
short-listed for the study and only those data are summarized in the
study. Most of the families provided good support and cooperated
while conducting the diet survey. The quantities of foods used in var-
ious preparations were estimated by using household measurement
like cup, spoon and bowl.

The various nutrients like energy, protein, fat, calcium, iron, vitamin A,
thiamine, riboflavin, niacin and vitamin C were calculated using food
standard table. The nutrient analysis was done by computerized pro-
gram. A data collected during detailed survey of each subject using
this questionnaire is summarized in the form of Table. The statistical
treatment was carried out for these data and outcome of the same is
discussed below.

RESULTS AND DISCUSSION

The present study is a cross sectional study, which involves chil-
dren from various communities in the age group of 2-15 yrs. These
subjects were classified on the zonal basis of their residence area.
This classification provides the broad food consumption practices
amongst different region of Mumbai city. The classified data is tab-
ulated in the Table 1. It can be seen that boys and girls from west
zone is maximum comprises of 36643 boys and 20785 girls. It is ex-
pected that children from this zone will dominate the activity pat-
tern investigated''2.

Anthropometric measurements of boys and girls.

A set of noninvasive, quantitative techniques for determining an indi-
vidual’s body fat composition by measuring, recording, and analyzing
specific dimensions of the body, such as height and weight; skin-fold
thickness; and bodily circumference at the waist, hip, and chest are
known as anthropometric measurements.

The anthropometric measurements were conducted with the help of
equipments recommended by the WHO. The body heights, weights
and arm spans of the boys and girls are summarized in Table 2 and 3.

The data reveals that boys and girls show steady growth in terms of
their weight and height in each subgroup. The ratio of weight height
remains identical with boys and girls but overall height of the girls
is less. The Tri Skin Fold (TSF) and Mid-Upper Arm Circumference
(MUAC) is very much impressive and show healthy sign of the body
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growth. A multivariable analysis of variance revealed significant differ-
ences in the body weights, arm spans and BMIs of the children and
their respective controls. A comparison of the anthropometric meas-
urements of the boys and girls was performed for each age group.
The results indicate that the arm spans of the boys are comparable in
each group while that differ in case of girls. The differences in the val-
ues of anthropometric results can be attributed to difference in their
life style. The food habits are related to their religious, environment
and daily life style of the family.

Although no definitive recommendation can be made regarding
which anthropometric indices are the most appropriate for ado-
lescents, some revisions may improve current practices. Weight-
for-height could be used for pre-pubertal adolescents and body
mass index could be used for post-pubertal adolescents. Because
cut-off points are age-specific, age should be collected as accu-
rately as possible for all adolescents measured during screening
or survey activities. The WHO-recommended reference popula-
tion of US adolescents is inappropriate in most populations of
adolescents.

Similarly, a pre-planned questionnaire was used to collect the data on
food consumption by these boys and girls. The pulled data was ana-
lyzed and calculated in terms of percentage distribution of various
nutrients available from the food. All the results are summarized in
Table 4-5.

The result revealed that only 18.45% of the boys and 21.62% of
girls consume healthy nutritional food recommended by the ICMR.
These children have 100% of energy intake from their food. The
protein intake for 35.33% of the boys and 33.52% of girls had ap-
propriate consumption as per the RDA mentioned for the Indian
children. These children were healthy and show better physical
and mental growth. Most of these boys and girls come from ed-
ucated families and these families were aware of the nutritional
supplements for their children. However, result also indicates that
these children consume food containing more fat. Aimost 65 to
69% of them consume food containing higher content of fat. The
fat containing food may have adverse effect on their health at the
latter stage of life. These children are more prone to cardiovascu-
lar diseases and likely to develop obesity-related disorder in their
health.

Calcium from food is a very important nutrient particularly for the
growing child. Any inadequacy will reflect in the healthy growth of
the child. It is expected that every child must receive food containing
higher percentage of calcium®. The result indicates that only 4% of
boys and girls do not have sufficient calcium in their diet. This defi-
ciency may result in the poor bone growth and general weakness. A
proper diet design and awareness amongst the parent of these chil-
dren is expected.

Iron from the daily diet is generally low due to faulty food con-
sumption habits. The iron intake of these children was unex-
pectedly below the average RDA value. Only 1.94% of boys
and 6.05% of girls had iron status as prescribed for the healthy
child. Most of the children suffer from iron deficiency diseases.
Their immunity system is also poor as indicated from the activ-
ity study. Iron deficient children have very poor working skill.
These children are dull and not responsive to any new activity as
expected for the child youth. It is recommended that these chil-
dren should be provided with the food supplemented with the
iron reach sources' .

The consumption of water-soluble vitamin C and accumulative vita-
min A plays important role during the developmental stages of the
life. It is stated that consumption of vitamin C through daily diet is es-
sential for the prevention of many health-related diseases. The survey
reveals that 7% of children suffer from vitamin C deficiency while 8%
of the children have vitamin A deficiency. A proper diet containing
these vitamins can overcome many complaints of these children. It
is expected that the change in the diet pattern will help the child to
grow more actively'>®,

Activity pattern and healthy growth of child will be affected adversely
in the case of insufficient intake of riboflavin, thiamin and niacin from

the food. The data reveals that the parent generally ignores consump-
tion of these nutrients. A detailed awareness program and counseling
with the parent is most invited for the objective of this mission. It was
found that more than 60% of boys and girls were in the category of
moderate activity.

Activity pattern of boys and girls at home and school

A variety of activities can be planned for boys and girls. A survey
reveals that boys are more active at school while girls are more
active at home. Amongst the age group of 2-5 either boys or girls
have similar activities of their playful age. They become more mis-
chievous and express possessive nature at nursery and home. An
extra energy and carbohydrate rich food is most essential at this age
group. Poor consumption and protein deficient diet may result in to
malnourishment. However between the age group 5-10 years they
show changes in their likings and show difference in their activities
at home and school. This is the vertical growth of their body with
different internal and external changes in the organs. Such chang-
es require large amount of energy and hence proper food intake
and balanced diet plays an important role in their healthy growth.
In the age group 10-15 the child grow maximum and to build their
bony structure excess protein is mandatory in their diet. Hence ac-
tivity with proper exercise is essential for this age group. The survey
reveals that about 44% of boys are poorly fed not in tune with the
RDA while 23% of boys show symptoms of obesity due to improper
diet practices. Similarly 59% of the girls show signs of under nourish
child due to improper diet without adequate vitamins and minerals
intake while 8% girls were obese due to poor activities in their daily
life.

Children are important segment of the Indian population. They con-
tribute to the vital human potential and impart strength to the na-
tional economy and development. The members of society/communi-
ty should come forward to change their food habits for improving the
nutritional status of the future generation before they develop their
own ideas and taste of the life.

Conclusively, it may be stated that malnutrition with respect to dif-
ferent nutrients in the daily diet of the children has serious repercus-
sions on their development and national productivity with their best
working abilities'’- &

Summary:

This data shows definite relationship between food consumption pat-
tern and its effect on healthy growth of children and their activity. A
detailed awareness camp for the parent is recommended to improve
the diet habits of the children. It is also recommended to include
more aspects of the nutrition and food consumption pattern for the
children of adolescent age group in their education. It is also expect-
ed to provide proper direction to health workers for framing future
educative program for children.

Table 1 Zonal distribution of subjects

Zone No. of Boys | No. of Girls Total
North 23638 14522 38160
East 15883 8895 24778
South 6075 3214 9289
West 36643 20785 57428
Total 82239 47416 129655

Table 2 Anthropometric measurements of boys in the
age group of 2-15 yrs.
(Total sample size = 82239)

Age Weight Height TSF MUAC
group (Kg) (ecm (mm) |[(cm)

2-5 124+9.8 89+6.7 7-10 21-24
5-8 26.7+4.6 109+8.3 7.5-8.6 |22-26
8-11 30.2+9.5 121.7+£34 8.5-9.0 [23.6-24.6
11-13 43.248.3 132.6+6.2 9-12 24.1-26.6
13-15 45.549.9 1442114 10-14  |23.1-276
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Table 3 Anthropometric measurements of girls in the age Vitamin A 8.14 1755 |2375 |2067 |29.90
group of 2-15 yrs. (Total sample size = 47416) Thiamin (B,) 1.82 6.37 17.03 [22.25 |52.53
Age Weight Height TSF MUAC Riboflavin (B,) 6.46 17.22 24.78 20.67 30.86
group | (Kg) (cm) (mm) (cm) Niacin 3.66 2227  |3246 |22.24 19.37
25 14487 | 79547 6.9 19— 21 Vitamin C 777|939  [718 929  |66.38
5-8 23.1+£3.6 | 99+8.5 6.5-7.6 20.7-24
8-11 28.4+85 | 112.3+34 | 8.1-8.8 21.6-227
11-13 | 36.2+7.3 | 127.2+82 | 9.4-10.2 |22.1-23.6
13-15 [ 41.5+49 | 131.2+1.1 | 10.6-12.4 | 23.6-25.6

Table 4 Nutrient analyses of boys in the age group of 2-15
yrs. (Total sample size = 82239)

Nutrient/% 0-25 26-50 | 51-75 | 76-99 100

Energy 2.08 19.04 | 35.99 2443 18.45
Protein 235 14.68 | 26.07 21.58 3533
Fat 1.84 5.11 11.28 16.22 65.55
Calcium 3.85 8.54 15.10 17.32 55.19
Iron 27.22 | 49.98 16.78 4.3 1.94

Vitamin A 793 16.75 2244 21.11 31.77
Thiamin (B,) 1.98 7.52 19.07 22.34 49.08
Riboflavin (B,) | 7.43 19.07 | 25.90 20.05 27.56
Niacin 4.70 2478 | 32.86 20.64 17.03
Vitamin C 7.69 8.93 7.38 8.91 67.09

Table 5 Nutrient analysis of girls in the age group of
2-15 yrs. (Total sample size = 47416)

Nutrient/% 0-25 |26-50 |51-75 |76-99 |100
Energy 1.69 15.03 [34.81 26.85 |21.62
Protein 2.26 15.02 (2772 |2147 |33.52
Fat 1.60 4.26 9.95 1486 |69.32
Calcium 3.97 8.91 15.23 17.16  |54.74
Iron 1098 |42.17 |29.55 11.25 16.05
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