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ABSTRACT: BACKGROUND: Malnutrition continues to be a primary cause of ill-health and morbidity in children.

AIMS AND OBJECTIVES: Thus the aim of the present study was designed to assess the nutritional status of school children of
Ghaziabad aged 3-16 years.

MATERIAL AND METHODS: A cross-sectional study was carried out amongst 558 school children aged 3-16 years in Ghaziabad city.
Anthropometric variables age, height, weight and body mass index were recorded. Based on these parameters prevalence of
underweight and stunting was calculated in comparison with NCHS standards

RESULTS: showed that out of total 558 children, 292(52.3%) were underweight (180 boys and 112 girls) and 59(10.5%) were
stunted (39 boys and 20 girls).

CONCLUSION: There is specific need to look into the nutritional requirements of children by the Government sector in conjuction
with education department.
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INTRODUCTION: With rapid growth and development in the
country, there is a growing concern over the aspect of child
health. In order to combat the health problems of school
children, Government of India has launched School Health
Program under National Rural Health Mission (NRHM) which
is currently being implemented in 33 states/UTs. This
program comprises of screening of health status of the
students which includes assessment of anaemia, nutritional
status, visual acuity, hearing problems, dental check-up and
the common skin diseases. The program also includes
micronutrient supplementation and treatment of minor
ailments along-with provision of immunization services and
health education of the children. The program is run in
conjunction with Ministry of Human Resource and
Development.!

Nutritional status is the condition of health of an
individual as influenced by nutrient intake and utilization in
the body. Malnutrition is a major public health problem and
accounts for about half of all child deaths worldwide. About
150 million children in developing countries are still
malnourished and more than half of underweight children
live in South East Asia Region (SEAR). The high levels of
under nutrition in children in South Asia pose a major
challenge for child survival and development.2
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Studies have shown that the prevalence of underweight
children is highest in the world.3 Malnutrition affects the physical
and cognitive development that slows economic growth and
aggravates poverty.*

School plays an important role in all round development of
the children which includes the physical, mental as well as
emotional aspects.>¢ The school age period is nutritionally
significant because this is the prime time to build up body stores
of nutrients which will be required subsequently for the rapid
growth during adolescence. Protein/calorie deficient diet during
childhood results in children being underweight and having
wasting and lowered resistance to infection besides stunted
growth and impaired cognitive development and learning.”8
School provides the most efficient and effective medium to reach
large portion of the children of school age group.®

Under-nutrition in children, which can manifest itself in
many ways, is most commonly assessed through the
measurement of weight and height. A child can be too short for
his or her age (stunted), can have low weight for his or her height
(wasted), or can have low weight for his or her age
(underweight). A child who is underweight can also be stunted or
wasted or both.10

Although Govt. of India is running the Mid-Day Meal (MDM)
school program, not much data is available on the nutritional
status of school children of Ghaziabad City. Therefore there is a
need to find out the prevalence of malnutrition and
undernutrition among the school children in the city.

A survey has therefore been planned to assess the
nutritional status of school going children, the building blocks of
state and country.

The present study was carried out in Ghaziabad with
following objectives:
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1. To assess the nutritional status of school going children
of 3 to 16 years age group in Ghaziabad City.

2. To find out the prevalence of underweight and stunted
children amongst them.

MATERIAL & METHODS: The present study was a
descriptive population based cross-sectional study,
conducted by Santosh Medical College and Hospital,
Ghaziabad. Ethical approval was taken from the research
committee of the Institution before starting the study.

Study was conducted in seven schools, which included
both Government and private schools, of Ghaziabad, during
the period Nov 2014 to Feb 2015.The schools were selected
using simple random sampling technique.

Five hundred fifty eight children of both sexes, in the
age group of 3-16 years were randomly selected for the study.
The administrative staff in the selected School was contacted
and the objectives of the study explained. A letter was sent to
every parent explaining the procedure and seeking
permission to evaluate the child.

Inclusion Criteria: School going children in the age group of
3-16 years present at the day of the study.

Exclusion Criteria: Students those who were absent at the
day of the study and could not be contacted by the teacher.

Anthropometric Parameters: Age was taken as completed
years on the school records. Height was measured using a
standard stadiometer with the subject standing in erect
posture with the heel and back against the wall without
footwear. The readings were taken to the nearest 0.1cm.
Weight was recorded in Kgs using a calibrated portable
weighing machine (Avery), with a capacity of 120kg and a
sensitivity of 0.05kg. The students were weighted without
wearing shoes and with minimal clothes bearing equal weight
on both feet.

The mean weight and height for the age and sex of the
children were compared with the mean height and weight for
the age as per ICMR Standards.The nutritional status of the
children was assessed by assessing their weight for age
(wasting) and height for age (stunting) as per waterlow
classification.!1-13

Statistical Analysis. Results were analysed by ANOVA with
SPSS version 17.0.

DISCUSSION: The present study included five hundred fifty
eight students out of which 347were boys (62.19%) and 211
were girls (37.81 %). (Table 1) Table 2 shows that there is
increase in height of boys and girls with increase in age.

The total increase in in height during the period of 3-16
years was 72.92cms in case of boys and 72.21 in case of girls.
Maximum gain in height was seen in 5-6 years age group in
case of boys and 6-7 years in case of girls. When compared
with NCHS standards, the mean heights of both the boys and
girls in all age-groups were lower. Similar findings were
shown by various authors.1*

Table 3 shows that mean weight of the boys increased
with age except between the age of 8 and 9 years, where a
decrease in mean weight of the boys was noted as compared
to girls mean weight which increased consistently with age.
Mean weight of boys was more in all age groups except 6, 7,9
&10 years where the girls were heavier than boys. But when
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compared with NCHS standards, mean weight of both boys
and girls were less in age groups. ] Semwal has shown the
similar fidings in their study.15-16 The total gain in weight
from 3 to 16 years age was 35.1 kgs in boys and 34.2 kgs in
girls.
Table 4 shows the coefficient of correlation between height and
weight of all ages in both the boys and girls. Maximum correlation
was found at the age of 4 & 6 years (0.81) in case of boys and at
the age of 7 years (0.86) in girls. Coefficient of correlation was
statistically significant at all ages for both the genders except at
age of three years in boys and five, thirteen and fifteen in case of
girls. Similar findings were reported by Mullick and Khan.15.16
Table 5 shows the prevalence of undernutrition and stunting in
children. Out of total 558 children, 292(52.3%) were
underweight (180 boys and 112 girls) and 59(10.5%) were
stunted (39 boys and 20 girls). Prevalance of underweight in our
study is similar to various authors.17-19 However, prevalence of
stunting in our study was less as compared to Handa et al.2 and
Mukherjee et al.21

CONCLUSIONS: There is specific need to look into the nutritional
requirements of children by the Government sector in conjuction
with education department. Regular clinical examination of all
children should be included in school curriculum so that morbid
diseases caused by poor nutritional status can be prevented. For
this health education to the school teachers as well as parents of
the children should be done.
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RESULTS :
Sex Total
Age of sex -
in years Boys Girls No % r
No % No %
3 15 0.59 4 1.90 19 0.82
4 11 1.59 7 3.32 18 1.89
5 18 0.79 2 0.95 20 0.82
6 10 0.99 14 6.64 24 1.97
7 21 2.08 18 8.53 39 3.20
8 12 1.19 11 5.21 23 1.89
9 20 1.98 11 5.21 31 2.54
10 35 347 22 10.43 57 4.67
11 56 5.55 28 13.27 84 6.89
12 76 7.53 11 5.21 87 7.13
13 10 10.11 14 6.64 24 9.51
14 18 18.73 11 5.21 29 16.39 0.87
15 19 18+.83 17 8.06 36 16.97
16 26 26.56 41 19.43 67 25.33
Total 347 100.00 211 100.00 558 100.00
Table 1: Age & Sex - wise distribution of study subjects
and correlation coefficient b/w age and height
Sex
Boys Girls
References References
A value value
(Years) | No | Meanzsp o | ol MeanzSD (50th Rt
percenttile No percentile
of NCHS) of NCHS)
3 15 95.50+2.34 98.2 97.25 4 87.25+5.43 98.1 88.94
4 11 99.68+7.26 106.8 93.33 7 97.14+6.28 105.2 92.34
5 18 102.12+5.24 114.6 89.11 2 104.5+4.94 111.7 93.55
6 10 110.90+6.15 120.8 91.80 14 112.21+6.82 118.2 94.93
7 21 118.66+8.77 125.2 94.78 18 119.72+9.35 125.6 95.32
8 12 124.66+9.08 130.3 95.67 11 124.18+8.48 130.5 95.16
9 20 129.65+7.87 137.1 94.57 11 130.09+9.84 138.3 94.06
10 35 136.714+9.90 141.5 96.61 22 136.7249.13 143.7 95.14
11 56 140.51+8.70 149.4 94.05 28 142.57+13.53 151.4 94.17
12 76 146.7+11.44 153.9 95.32 11 149.09+6.20 156.7 95.14
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13 10 153.74+9.52 162.2 94.78 14 153.42+5.07 151.7 101.13
14 18 161.22+9.15 169.0 95.39 11 143.63+12.52 161.0 89.21
15 19 165.05+8.39 174.8 94.42 17 157.94+7.10 162.0 97.49
16 26 168.42+8.63 176.0 95.69 14 159.46+7.74 162.8 97.94

Total 347 211
Table 2: Distribution According to Height of Children (Mean + SD)
Sex
Boys Girls
References References
Ace ‘E;'O“tf % of ‘Eglo“tf % of
(Yef{rs) No MeanSD percentile Reference No MeanSD percentile Reference
of NCHS) of NCHS)
3 15 15.00+0.63 15.3 98.04 4 12.5+0.57 16.8 7143
4 11 15.18+2.66 18.1 105.4 7 14.28+1.11 19.4 73.06
5 18 15.75+1.16 21.0 75.0 2 15.5£0.7 22.1 70.13
6 10 17.30+3.23 23.7 72.99 14 17.78+2.88 25.3 70.27
7 21 21.00+£5.85 25.6 82.03 18 21.7245.02 29.7 73.13
8 12 24.08+7.53 29.0 83.03 11 23.45+3.85 33.9 69.7
9 20 23.80%4.31 32.3 73.68 11 25.45+6.99 42.0 60.59
10 35 26.28+4.55 37.3 70.45 22 28.31+5.80 49.0 57.78
11 56 30.17+6.84 44.2 68.25 28 31.32+9.47 56.7 55.24
12 76 32.72+7.78 46.9 69.76 11 37.81+7.20 59.7 63.33
13 10 38.13+8.16 55.6 68.58 14 47.78+8.83 63.4 75.36
14 18 45.12+9.51 59.8 75.45 11 38.00+8.93 64.8 58.64
15 19 46.68+8.43 66.3 70.40 17 44.11+7.67 67.6 65.25
16 26 50.10+£8.94 70.3 71.27 41 46.70£11.94 67.0 69.70
Total 347 211
Table 3: Distribution According to Weight of Children (Mean+SD)
Sex
Age Boys Girls
(vears) No Corre_l a_tion P value No Corre_l a_tion P value
coefficient coefficient
3 15 -0.27 0.6 4 0.58 0.42
4 11 0.81 0.00 7 0.70 0.075
5 18 0.80 0.017 2 -1.00 -
6 10 0.81 0.004 14 0.79 0.001
7 21 0.53 0.013 18 0.86 0.00
8 12 0.69 0.012 11 0.68 0.021
9 20 0.56 0.009 11 0.58 0.059
10 35 0.71 0.00 22 0.44 0.038
11 56 0.55 0.00 28 0.76 0.00
12 76 0.77 0.00 11 0.73 0.009
13 10 0.69 0.00 14 0.36 0.19
14 18 0.58 0.00 11 0.85 0.001
15 19 0.60 0.00 17 0.21 0.39
16 26 0.36 0.00 41 0.31 0.043
Total 347 211
Table 4: Distribution of correlation coefficient (r)
between height and weight as per age and sex
Underweight (Weight <80% of 50th Stunting (Height <90% of 50th
Gender percentile of NCHS Standard) percentile of NCHS Standard)
No (%) No (%)
Boys 180(51.9) 39 (11.2)
Girls 112(53.1) 20 (9.5)
Table 5: Prevalance of Underweight and stunting among children
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