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ABSTRACT
Background: Health of the children (5-11yrs) is of importance not only as these children
have already survived the most difficult phase of their life but also their future development
will affect the development of entire society. Nationwide data on under five children is routinely collected during national surveys, such as National Family Health Survey (NFHS), similar
data for school age children is usually not collected, except by individual worker. Hence it
was decided to carry out a health survey for school children in urban area along with their
social determinants and compare those with World Health Organization (WHO) standards.
Aim: To find prevalence of malnutrition in primary school children of urban India and their
social determinants. Setting and design: School community setting and cross sectional
design. Material and Methods: Anthropometric measurements were done in students of
class one to five by two investigators. A self administered questionnaire was used to collect
information about socio-economic factors. Statistical analysis used: Epi Info 6 software of
CDC, Atlanta, USA. Student ‘t’ test for quantitative data along with 95% confidence interval
and chi square test for categorical data. Results: The prevalence of stunting was 4.47%
(95% CI, 3-5.94), wasting 6.32% (95% CI 4.59-8.05%) and under nutrition 5.00% (95% CI
3.45-6). Parent’s educational levels were significantly associated with the nutritional status
of the child. However no statistically significant association was found with regard to family
income and family size. Only wasting was significantly associated with mother’s working
status. Conclusion: Mothers and fathers education are most important determinants of
nutritional status of primary school children in Urban India.
Key Words: Anthropometry, Nutritional status, Mother’s education, Father’s Education,
India, Primary School
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Key Message: Malnutrition is prevalent in primary school children. Mothers and fathers
education are two most important determinants.

INTRODUCTION
Children embody hopes and aspirations for our
future. They are the most vulnerable section of the
society. While the worst form of malnutrition affects
preschool children, it arrests the physical and mental
development of school age children which has both
immediate and long term consequences. The implications are decreased school performances, lower IQ
levels, poor psychosocial development, decreased
cognitive functions and reduced adult size leading to
decreased economic productivity.1 The Government
of India has shown renewed interest in the health
status of school children by launching a program for
their screening.2 Anthropometry remains one of the
best methods to assess the nutritional status of the
community, especially in a developing country like
India.3 If these are recorded over a period of time

in population, they may reflect the socio-economic
development of the population.4
The United Nations Educational Children’s Fund
(UNICEF) report on nutrition status of under five
children in the world reveals that percentage of under
five children suffering from underweight, wasting
and stunting is 27%, 8% and 31% respectively.5 It
also revealed that percentage of children suffering
from malnutrition in India is even more than those
in Sub-Saharan Africa. One of the largest studies of
anthropometric status of rural school children in
low income countries (Ghana, Tanzania, Indonesia,
Vietnam and India) found the overall prevalence of
stunting and underweight to be high in all five countries, ranging from 48-56% for stunting and from
34-62% for underweight.6
In India, though nationwide data on under five children is routinely collected during national surveys,
such as National Family Health Survey (NFHS),
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similar data for school age children is usually not collected, except by
individual worker. They have found prevalence of malnutrition ranges
from 26% to 83% in rural and poor socio-economic settings7-15 and
5-19% in higher economic group and well to do settings.16-20 However
only a few studies have related prevalence of malnutrition with their
social determinants. Hence the present study was carried out to determine prevalence of malnutrition and their determinants among primary
school children in the age group 5-11 years in an urban area of India.

MATERIAL AND METHODS
Pune is one of the major city located in the state of Maharashtra. The
study was conducted in a Senior Secondary School of the Pune, located
near institute. The school is a coeducational school. Most of the children
studying in the school are wards of Government employee and lives
within 10 Km of school location. Each standard in school has four sections up to class V and six sections from class VI to XII and children
are randomly allocated to different sections irrespective of sex, socio
economic status or academic performance.
The study was carried out among children in the age group of 5-11 years
studying in standard I of V of school. Sample size was calculated taking
alpha error as 5%, p=0.05, expected deviation as 4%. As per above
assumptions the sample size calculated was 600. All the children in the
age group 5-11yrs (a total of 823 students) in the school were identified
from the school records. The study was carried out from April 2009 to
September 2009. Students those who had history of chronic or debilitating
disease, children having single parent and those whose parent did
not consent were excluded from the study. Finally 760 students were
included in the study.
The study was given ethical clearance by ethical committee of institution.
Permission of principal was taken before start of study. The aim and
objectives of the study were told to parents during parent teacher meeting
and their consent was taken. The parent who did not attend meeting was
contacted on telephone for consent and consent form was given to student
for completion. During examination, if students were found to be under
weight, stunted or wasted, their parents were counseled and suitable
advice was given to them.
Two investigators AKY and JY underwent training for two weeks for
correct procedure for anthropometric measurements and anthropometric
measurements were done by these two investigators. A questionnaire
was prepared for gathering social information about mother’s and father’s
education, income, family size and pretested in initial 30 students. Self
administered questionnaire was given to the student and they were asked
to return it in two days. These 30 students are included in final results.
Each child’s height and weight was measured in the metric system, using
standardized technique recommended by Jelliffe.21 Body weight was
recorded with the help of an electronic weighing machine to the nearest
0.1 kilogram with their uniforms on, but without any footwear, belt or
scarf. All the data were collected in between April and September when
the uniform of school remains same (summer uniform). Electronic
machine was standardized and calibrated on each measurement day.
Height was measured with the help of stadiometer in the Frankfurt plane
to the nearest 0.1 cm. BMI was calculated using weight in kilogram
divided by square of height in meter.
The parents of school children were government employee and have
social security in the form of free medical care etc and are broadly classified into three groups according to the income and facilities provided
to them. Socio-economic status was decided on the basis of these three
categories. Category “A” includes the highest income group whose salary
is more than $600 per month. Category “C” includes whose income is
lowest and is less than $ (US dollar) 400 per month. Category “B” includes

those whose income fall in between these two i.e. $ 400 per month to
$ 600 per month. Age of the child was determined using the school
records. Mother’s and father’s education level was classified into five groups
i.e. Illiterate (no formal education), Primary (completed class V), Middle
School (completed class VIII), High School (Completed class X), Intermediate (Completed class XII) and Graduate and beyond (completed
graduation or beyond), However for statistical purpose education up to
high school (primary, middle and high school) were combined into one
class as there were very few numbers in each category and there were
no parent classified in illiterate group. Any mother, who was gainfully
employed, with financial remunerations and was working for at least
the past 12 months outside the house, was considered to be a working
mother.
Data was analyzed using Epi Info 6 software of CDC, Atlanta, USA.
Height for age (Stunted), Weight for height (Wasted), and Weight for
age (Under weight) for each child was calculated and compared with
the WHO/NCHS standard. Cut off point values between (±) 2SD were
considered normal (3, 22). The values less than 2SD but more than 3SD
were considered moderately affected and values less than 3 SD were considered severely affected for stunted, wasted and underweight. Means
and standard deviations were computed for all variables. Student ‘t’test
was used for quantitative data and chi square test for categorical data.
A statistical significant p value was taken as 0.05.

RESULTS
Table 1 shows age and sex distribution, mean weight and mean height
of children. Of the 760 children studied 309 (40.7%) were females and
451(59.3%) males. The boys and girls are homogenously distributed with
respect to age group and sex (Chi square = 9.4; p value =0.15). The mean
weight increased from 17.75 Kg and 16.57 Kg for boys and girls respectively in the 5+ age group to 32.78 kg and 34.53 for boys and girls in the
11+age group respectively. The mean weight of boys was more than the
girls except at 11years of age. However there is no statistically significant
difference in the mean weights of the boys and girls in any of the age
groups. On comparison with NCHS/WHO standard the means weight
of boys and girls of the present study was found to be lower in all age
groups except at 9+ in boys and 10+ in girls where study population has
higher weight. The means height of girls was lower than that of the boys
except at 8 + years of age. This difference in the heights of the boys and
girls was not significant in any age group.
As per the WHO/NCHS standards, 34 (4.47%) children out of the total
760 children were stunted, with only three children showing severe grade
of stunting (Table 2). Among the girls, 11 (3.56%) were stunted as
compared to 23 (5.1%) boys. The boys and girls were homogeneously
distributed with respect to grades of stunting (p value=0.7& 0.53). Wasting
was present in 48 (6.32%) children. Wasting was observed in 22 (7.11%)
girls and 26 (5.76%) boys, however this difference between sexes was
not statistically significant (p value=0.55), 38 (5%) children were underweight of which only one was severely underweight. Among the girls,
15 (4.85%) were underweight, while 23 (5.10%) boys were underweight
(p value= 0.99).
The highest prevalence of stunting 6.1% was observed among children whose mother’s were educated up to high school, while the lowest
prevalence of stunting 2.5% was seen in children whose mother’s were
graduates or above (Table 3). The highest prevalence of wasting 8.5%
was observed among children whose mothers were educated up to high
school, while the lowest prevalence of wasting 3.9% was seen in children
whose mothers were graduates or above (Table 3) ( p value= 0.02).
The prevalence of underweight was least 2.5% among children whose
mother’s were educated till graduation or beyond, while prevalence
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Table 1: Comparison of mean weight and height of boys and girls
Age group
( Years )

N

Mean weight
(Kg) (SD)

Boys
Mean height
(cm) (SD)

N

Mean weight
(Kg) (SD)

Girls
Mean height
(cm) (SD)

P value for diff in
mean weight of
boys and girls

P value for diff
in height of
boys and girls

5-6

32

17.8 (2.7)

109.5 (5.1)

28

16.6 (1.8)

108.8 (5)

0.05

0.6

6-7

66

19.5 (3.2)

114.1 (6.5)

34

18.2 (3.2)

111.8 (5.8)

0.06

0.08

7-8

74

22.8 (4.1)

121.3 (8.5)

36

20.9 (6.6)

117.8 (9.9)

0.06

0.06

8-9

85

26.3 (4.8)

127.6 (6.2)

54

26.3 (5.3)

129 (6.9)

0.9

0.2

9-10

94

30.6 (7.2)

135.3 (6.5)

69

29.6 (7.8)

134.5 (7.5)

0.4

0.4

10-11

77

32.5 (7.1)

141.4 (6.5)

73

32.9 (8.9)

140 (7.9)

0.7

0.3

11- 12

23

32.8 (6.4)

143.9 (6.8)

15

34.5 (5.8)

142.2 (6.6)

0.4

0.5

N = Number, SD = Standard Deviation
Table 2: Prevalence of stunting, wasting and underweight in study group according to WHO/NCHS standards
Stunted

Wasted

Underweight

Severe*
N (%)

Moderate*
N (%)

Total N (%)
95% CI

Severe*
N (%)

Moderate*
N (%)

Total (%)
95% CI

Severe*
N (%)

Moderate*
N (%)

Total (%)
95% CI

Girls
(n=309)

1 (0.3%)

10 (3.2%)

11(3.6%)
(1.5-5.6)

1 (0.3%)

21 (6.8%)

22 (7.1%)
(4.3-10)

0

15 (4.9%)

15 (4.9%)
(2.5-7.3)

Boys
(n=451)

2 (0.4%)

21 (4.7%)

23 (5.1%)
(3.1-7.1)

1 (0.2%)

25 (5.5%)

26 (5.7%)
(3.6-7.9)

1 (0.2%)

22 (4.9%)

23 (5.1%)
(3.1-7.1)

Total
(n=760)

3 (0.4%)

31 (4.1%)

34 (4.5%)
(3-5.9)

2 (0.3%)

46 (6.1%)

48 (6.3%)
(4.6-8.1)

1 (0.1%)

37 (4.9%)

38 (5%)
(3.5-6.6)

*Values less than reference value minus 2SD and 3SD are taken as moderate and severe respectively. N = Number, CI = Confidence Interval
Table 3: Prevalence of stunting, wasting and underweight in study group according to socio-demographic variable
Variable

Category

N

Mothers education

Graduation and above
Intermediate

Fathers education

Socio-economic Status

Working status of Mother
Family size (members)

Stunted N
(OR)

*p value

279

7 (1)

0.04

151

7 (1.84)

Wasted N
(OR)

*p value

11 (1)

0.02

9 (1.53)

Underweight
N (OR)

*p value

7 (1)

0.03

10 (2.76)

High School

330

20 (2.51)

Graduation and above

320

10 (1)

Intermediate

246

10 (1.32)

10 (0.87)

7 (0.75)

High School

194

14 (2.41)

23 (2.73)

19 (2.79)

Cat A

138

6 (1)

Cat B

57

1 (0.42)

Cat C

565

27 (1.12)

Working

106

1 (1)

Housewives

654

33 (0.2)

3-4

573

28 (1)

5 or more

187

6 (1.54)

28 (2.26)
0.04

0.6

15 (1)

6 (1)

21 (2.64)
0.003

0.2

1 (0.42)
1 (1)
36 (1)
12 (0.98)

0.3

32 (1.58)
0.009

47 (0.12)
0.3

5 (1)

0.006

1 (0.5)

41 (1.65)
0.07

12 (1)

1 (1)

0.05

37 (0.16)
0.9

32 (1)

0.2

6 (1.8)

* p value of fisher exact test are used if any cell have value less than five. N = Number, OR = Odds Ratio

observed among children whose mother’s were educated till intermediate
and high school are 6.4% and 6.6% respectively.
Similarly all the three indices had statistically significant association
with father’s education (Table 3). Prevalence of stunting (7.2%), wasting
(11.9%) and underweight (9.8%) was highest among the children whose
father’s were educated till high school (Table 3).
The prevalence of stunting, wasting and underweight was higher among
children whose mothers were housewives. However, this difference was
only significant for wasting (Table 3).
162

The prevalence of stunting, wasting and underweight is homogenously
distributed among three income group. However highest prevalence of
stunting, wasting and underweight was seen in children of income group
< $400 (4.8%, 7.1% and 5.7%) (Table 3).
In this study 78, 495, 153 and 34 families had family size of 3, 4, 5 and 6
or more. Family size does not show any statistically significant association
with the three nutritional indices of stunting, wasting and underweight
(Table 3).
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DISCUSSION
The mean weight and height of school children were more than the studies
conducted in rural and underprivileged children7-15 but similar to other
studies done in well to do setting in India.16-20 However when compared
with reference standards laid down by NCHS/WHO they showed a
growth lag. The prevalence of stunting, wasting and underweight as
markers of under nutrition in our study were 4.47%, 6.67% and 5% of
children respectively. Similar study conducted by Mukherjee et al 2008,
Pune, India18 showed the prevalence of stunting, wasting and underweight to be 13.81%, 6.71% and 9.87% respectively. However lower
prevalence has been reported in school-age children and adolescents
from Maputo, Mozamique23.
Our finding that mother’s education has statistically significant association with three indices to malnutrition has been reported by other workers
also24-27 Data analysis of National Family Health Survey (NFHS) 3 also
showed that mother’s education has a strong independent effect on a
child’s nutritional status24 Further improvement in nutritional status
with maternal education has been reported by other workers.13, 28
Our study also showed father’s education to be significantly associated
with the three indices of malnutrition. However conflicting results have
been shown by study done previously. Bishnoi et al, 200425 and Dwivedi
et al, 199229 from India reported father’s educational status to be related
with nutritional status of children, however Gupta et al, 1991 from
India30 did not find any relation between fathers educational status and
nutrition status of child.
NFHS III and Gopaldas et al 27 observed that prevalence of stunting,
wasting and underweight to be higher in children of working mother
whereas study conducted by Mukherjee et al 18 found prevalence to be
lower in working mother. In our study we find prevalence to be lower
in working mother though statistical significant only in case of wasting.
In our finding prevalence may be lower in working mother this may be
because of better social support present in our study population. In case
both mother and father are working, there are elder either from maternal
or paternal side to look after the children. Also this population is
different from rural population and population of socio-economic weaker
status in a sense that the mothers have helping hand (Maids) to perform
household chorus.
In our study we did not find any significant association of socio-economic status and family size with indices of malnutrition. This is contrary to
other studies conducted in India and elsewhere (6, 24-29). The probable
explanation is the social security provided to our population in terms of
medical, ration etc irrespective of socio-economic status and family size.
Many researcher before have highlighted the direct and indirect effects
of parental education on child malnutrition in India and elsewhere.30,31
Our study highlights that even in setting with good social support parental
education (both mothers and fathers) may be associated with child
malnutrition. This may be due to direct and indirect effect of parental
literacy on food choices and consumption and also on utilization of
health services. Hence parental literacy may be important to curb the
public scourge of child malnutrition even in societies with good social
support. The prevalence of the malnutrition among the children
emphasize the need for routine checkup for children in school to identify
nutritional deficit and bring them in contact with health care facility as
early as possible.
The study has many limitations. Firstly study is conducted only in a
primary school children of an urban area, wherein most of the parents of
the children were government employees. Hence the representativeness
of the study is limited. Secondly ideally anthropometric measurement
should be done while the subject is naked or is minimally dressed.
However in our study only shoes and belt were removed, hence actual

weight may be less than what is measured. To minimize error in the
study, it was conducted during summer time. Thirdly self reported questionnaire was administered for collection of socio-economic data and
this questionnaire was carried by students and hence there is a likelihood
of over reporting of socially desirable behavior.

CONCLUSION
This study highlights that malnutrition is prevalent in urban primary
school children. The value of this study lies in the fact that children of
this age group are available and amenable for early identification and
intervention. Hence a routine health checkup for children is recommended even in this specialized group of population. Another important
message is that education of mother’s as well as father’s has an association
with nutrition status of children. Hence there may be scope of giving
informal education to parents about food and nutrition, and school can
play an important role in it by utilizing platforms such as parent teacher
meeting. Further studies on effect of imparting nutritional education on
parents on malnutrition of children is recommended to ascertain the
findings.
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