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ABSTRACT
Introduction: Malnutrition is a primary cause of ill-health and
mortality among children in developing countries. Mid-childhood
is a dynamic period of physical growth and mental development
of a child. Malnutrition in young children puts them at a higher
risk of experiencing health problems such as stunted growth, increased susceptibility to infectious diseases and other morbidities.
Methodology: Cross sectional study was conducted from June to
September 2018 among 636 children who reported to Out Patient
Department (OPD) counter of Mandya Institute of Medical
Sciences (MIMS), Mandya in the age group of 5 – 10 years during
the study period. Interview was done using a pre-tested, semistructured questionnaire.
Results: 433 (68.1%) children were normal and 203 (31.9%) were
malnourished. Overweight and obesity was more common in
higher socio-economic status (SES) and thinness & severe thinness
was more in lower SES. Overweight and obesity was more among
girls. Thinness and severe thinness was more among boys. Mothers knowledge regarding nutrition of their children and nutritive
food for children was poor.
Conclusion: 32% children were malnourished. Overweight and
obesity was more among girls. Mothers had poor knowledge regarding nutritive food for children.
Key words: Nutritional status, 5- 10 years, Awareness regarding
nutrition

INTRODUCTION
Malnutrition continues to be a primary cause of illhealth and mortality among children in developing
countries1. Malnutrition puts children at a higher
risk of experiencing health problems such as
stunted growth, mental retardation, and increased
susceptibility to infectious diseases. 2 It is a major
public health problem.1
Nutritional problems are estimated to be associated with more than one third of global child
deaths. WHO, UNICEF, World Bank joint estimates for children under 5 years of age show that
globally 151 million children were stunted, 51 mil-

lion children suffer from wasting and 99 million
children were underweight in 2017. Regional disparities of nutritional status are high. 3 In India,
7.5% were severely wasted, 21% wasted, 2.1%
overweight, 38.4% stunted and 35.7% underweight
as per the UNICEF, World Bank joint report 2017.
The high levels of under-nutrition in children in
South Asia pose a major challenge for child survival and development.2 The data with respect to nutritional status of children aged 5- 10 years are
sparse.
The nutritional status of an individual is the result
of many interrelated factors. Good nutrition is a
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Fig 2: BMI chart for boys aged 5- 10 years
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METHODOLOGY
It was a cross sectional study conducted between
June 2018 to September 2018. The study population
were children aged 5-10 years who reported to Out
Patient Department (OPD) registration counter of
Mandya Institute of Medical Sciences (MIMS),
Mandya during the study period. The sample size
was 636, calculated using formula 4pq/d2 where
‘p’ is 38.6%. 6 The selection of children was based
on convenience sampling. Parents who consent
and children aged 5 – 10 years who assent to participate in the study were included. Children with
severe illness were excluded from the study. Data
was collected by the researchers by interview
method using semi-structured, pre-tested questionnaire. The questionnaire had three parts. In the
first part sociodemographic details were collected.

Nutritional status
Severe thinness
Thinness
Normal
Overweight
Obesity

Fig 1: BMI chart for girls aged 5- 10 years

-2 SD

There are a number of studies and global surveys
conducted regarding nutritional status of children
in the age group of less than 5 years and also adolescent age group (10 – 19 years) as it influences
nutritional status of adulthood and pubertal
growth and development will be affected. But very
few studies have been done in the age group of 510 years, which is an important period of childhood. Thus the present was conducted to determine the nutritional status of children in the age
group of 5 - 10 years reporting to the government
tertiary care hospital in Mandya and to assess
awareness among their parents about nutritional
status of children.

Table 1: Classification of BMI according to WHO
2017 reference7

-3 SD

Mid-childhood is also a dynamic period of physical growth and mental development of a child. It is
the transition between under five age group and
adolescence. 5 Eating patterns are established during this period. Majority of the children start their
formal schooling in this age group. In under five
age group children, regular monitoring of nutritional status is done using growth chart. If the
children are missed, they would be covered when
they visit health care facility for vaccination. The
vaccination schedule in the government run immunization program in majority of the countries
would be completed by 6 years of age and thus
children are seldom brought to health care facility
until they are sick. Thus no regular monitoring of
nutritional status is done. 5- 10 years age group is
also an important age group during which the nutritional monitoring should be continued as malnutrition in this age group will be carried over for the
next stage i.e., adolescence.

In the second part anthropometric measurements
were taken. In the third part questions regarding
parents perception about their child’s nutritional
status and their awareness regarding nutrition
were collected. Data was entered in Microsoft excel
software and analysed using Epi Info software.
Ethical clearance was obtained from Institutional
Ethics Committee of MIMS, Mandya.

BMI

basic requirement for good health. It is influenced
by the adequacy of food intake both in terms of
quantity and quality and also physical health of the
individual.4
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8th year

Assessment of nutritional status was done using
Body Mass Index (BMI) classification for ageWHO reference 2007 for 5 -19 years age group 7
based on Z scores for BMI given by Indian Council
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of Medical Research (ICMR) for different age
groups for boys and girls. 8A reference chart of
BMI for 5- 10 years old girls and boys has been depicted (Refer fig 1 and fig 2)
RESULTS
Of the total 636 study subjects 168 (26.4%) were in
10th year and 129 (20.3%) were in 6th year. 326
(51.3%) were females and 310 (48.7%) were males.
374 (58.8%) were from rural areas. 292 (45.9%) belonged to class IV SES and 246 (38.7%) to class III
SES. 251 (39.4%) of the mothers had completed
high school and 169 (26.6%) had completed primary school.
Of the 636 study subjects, 433 (68.1%) children
were normal and 203 (31.9%) were malnourished.
Among 203 malnourished children, 101 (15.9%)
were having thinness, 59 (9.3%) had severe thinness, 41 (6.4%) were overweight and 2 (0.3%) were
obese.
From the table 2 it is observed that among those in
6th year, 22 (17.1%) were thin and 5 (3.9%) were

overweight. In the 7th year, 13 (13.5%) were thin
and 5 (5.2%) overweight. In 8th year, 25 (21.7%)
were thin and 4 (3.5%) were overweight. In 9th year
17 (13.3%) were thin and 11 (8.6%) were overweight. In 10th year, 24 (14.3%) were thin and 18
(10.7%) were obese. The difference between age
groups with respect to nutritional status was statistically significant. 58 (18.7%) boys had severe thinness and 19 (6.1%) were overweight. 43 (13.2%)
girls were thin and 24 (7.3%) were overweight and
obese (2 of the girls were obese). Thinness was
more among boys and overweight and obesity
more among girls. The difference was statistically
significant. Thinness was seen in 51 (19.1%) among
those residing in rural area and 50 (13.6%) among
those in urban area. The difference was statistically
significant.
Severe thinness was more in those of lower SES, 17
(6.9%) in class III, 35 (12.0%) in class IV and 7
(14.9%) in class V. Overweight and obesity more
common among higher socioeconomic status, 5
(12.5%) in class II. The difference was statistically
significant.

Table 2: Socio- demographic factors and its association with nutritional status
Variables
Severe thinness
Age
6th year
13 (10.1)
6 (6.3)
7th year
9 (7.8)
8th year
9th year
15 (11.7)
10th year
16 (9.5)
Sex
Male
36 (11.6)
Female
23 (7.1)
Residence
Rural
26 (12.6)
Urban
33 (7.0)
Socio Economic Status
Class I
0 (0.0)
Class II
0 (0.0)
Class III
17 (6.9)
Class IV
35 (12.0)
Class V
7 (14.9)
Mothers education
Illiterate
12 (12.8)
Primary school
14 (8.3)
High school
24 (9.6)
Degree
9 (7.4)
Mid day meals
Yes
25 (8.2)
No
34 (10.3)
Dewormed in past 6 months
Yes
37 (8.6)
No
22 (10.7)
Birth order
1
27 (7.9)
2
26 (10.7)
>2
6 (12.0)

Thinness

Normal

Overweight & obesity

Total

P value

22 (17.1)
13 (13.5)
25 (21.7)
17 (13.3)
24 (14.3)

89 (69.0)
72 (75.0)
77 (67.0)
85 (66.4)
110 (65.5)

5 (3.9)
5* (5.2)
4 (3.5)
11 (8.6)
18 (10.7)

129
96
115
128
168

0.021

58 (18.7)
43 (13.2)

197 (63.5)
236 (72.4)

19 (6.1)
24* (7.3)

310
326

0.036

51 (19.1)
50 (13.6)

272 (61.5)
161 (72.7)

25 (6.9)
18* (6.7)

374
262

0.007

2 (18.2)
8 (20.0)
43 (17.5)
44 (15.1)
4 (8.5)

9 (81.8)
27 (67.5)
161 (65.4)
200 (68.5)
36 (76.6)

0 (0.0)
5* (12.5)
25 (10.2)
13 (4.5)
0 (0.0)

11
40
246
292
47

< 0.05

20 (21.3)
24 (14.2)
41 (16.3)
16 (13.1)

62 (66.0)
125 (74.0)
167 (66.5)
79 (64.8)

0 (0.0)
6 (3.6)
19 (1.6)
18* (14.7)

94
169
251
122

0.002

44 (14.4)
57 (17.3)

220 (71.9)
213 (64.5)

17 (5.6)
26* (7.9)

306
330

0.378

68 (15.8)
33 (16.1)

301 (69.8)
132 (64.4)

25 (2.8)
18* (8.8)

431
205

0.173

47 (13.7)
42 (17.2)
12 (24.0)

212 (70.8)
162 (66.4)
29 (58.0)

26 (7.6)
14 (5.7)
3 (6.0)

342
244
50

0.540

* Two obese female children
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Table 3: Paarents know
wledge abou
ut their child
d’s
nutritional status
s
Nutritional
status
Correct know
wledge
Wrong knowlledge
Total

50

Norm
mal

Over
nourisheed
291(677.2) 7(16.3)
142(322.8) 36(83.7)
43
433

4
45.2
37.2

40
Percentage

Undeernourrished
104 (665.0)
56 (355.0)
160

her foods lik
ke sweets and
d junk food improves
i
ing oth
the nu
utrition of th
heir children. 122 (19.2%)) did not
know about food
ds which im
mproves nuttrition of
their children.
c
Amon
ng the parentts of 636 children, 601 (94
4.5%) felt
there is
i need for nutrition
n
edu
ucation and 35
3 (5.5%)
felt th
here is no need
n
for nuttrition educa
ation for
them. (Refer fig 3)..
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Among tho
ose motherss who weree illiterate, 12
(12.8%) child
dren had sev
vere thinnesss and 20(21.33%)
had thinnesss. Among th
hose who had
d studied up
p to
degree, children who were
w
overweeight and ob
besity18(14.7%
%) were moree compared to severe th
hinness 9 (7.4%
%) and thinn
ness 16 (13.1%). The diffference was staatistically sig
gnificant.
Among thosse taking miid-day meals in school, 68
(15.8%) had
d thinness and
a
25 (2.88%) had ov
verweight. Amo
ong those no
ot taking mid
d-day meals, 33
(16.1%) had
d thinness and
a
18 (8.88%) had ov
verweight(two were obesee). The diffeerence was not
n
statistically significant.
s
Thinness, 122 (24.0%) waas more with
h birth order >2
and overweight 26 (7.6%
%) was moree in birth ord
der
1. The differrence was not statistically
y significant.
Among 160 parents of undernouriished childreen,
104 (65.0%) had correct knowledge that their ch
hildren were undernourish
u
hed and 56 (35.0%)
(
paren
nts
had wrong knowledge that their children weere
undernourisshed.
Among 43 parents
p
of over
o
nourish
hed children
n, 7
(16.3%) had correct know
wledge and 36 (83.7%) had
h
wrong know
wledge thatt their child
dren are ov
ver
nourished. (Refer table 3).
3
Majority of the parentss i.e., 288 (445.2%) thoug
ght
giving vegeetables impro
oves nutritio
on of childreen,
237 (37.2%) giving
g
fruits and 35 (5.5%
%) thought givg

Malnu
utrition contiinues to be a primary cau
use of illhealth
h and mortaliity among ch
hildren in deeveloping
countrries. The imp
pact of maln
nutrition is diverse.
d
It
has an
n impact on the physicaal well-being
g and socio-eco
onomic cond
dition of a naation. The nu
umber of
studiees done in th
his particularr age group with respect to nutritionaal status glo
obally and in Indian
population are few
w, as most o
of the studiess concentrate on
o the age grroup of < 5 y
years or adoleescents >
10 yea
ars.
The fin
ndings of th
his study sho
owed that 26
6% of the
th
h
study population were in 10 year. Theree was almost equal repressentation of males and females.
Aroun
nd 58% weree from rurall area. 46% belonged
b
to classs IV SES. In
I our study
y 68% childrren were
norma
al and 32% were
w
malnourished. The results
r
of
our stu
udy are similar to that b
by Ramachan
ndra and
otherss 1 in which 67%
6
of childrren were norrmal and
33% had
h some maalnutrition an
nd study don
ne in Srilanka by Nautunn
na et al., whicch showed 65%
6
were
6
norma
al and 35% had
h some malnutrition. Our results were
w
better compared
c
to
o study by Nora
N
Zaberio 9 and otherrs, in which
h 58% childrren were
norma
al and 42% had somee malnutrition. This
could be due to diifferent geog
graphical areea. In our
study 9% had sev
vere thinnesss, 16% weree having
thinneess, 6% werre overweig
ght and 0.3
3% were
obese. In a study by
b Ramesh M
Masthi NR ett al., 9.1%
were found to haave severe tthinness, 20.9% thinness, 4.4%
4
overweeight and 1.4% obesity. 100 In Nautunna study, seveere thinness was 7.5%, thinness
21.2%,, overweightt 3% and obeesity 2.5%.6 In
n a study
by Mo
oumita Das et
e al., in Wesst-Bengal 38..7% were
underweight.5 In Ramachandrra K et al., study
s
severe th
hinness 3.1%
%, thinness w
was 13%, overweight
8% an
nd obese weere 9%.1 In Nora Zabeirro et al.,
study 26.3% werre overweight and 15.1
1% were
obese.9 Mario V study,
s
29% u
underweightt and 9%
overw
weight.11 The findings of o
our study arre similar
to som
me and differrent from som
me of the stu
udies, the
reason
n for lower prevalence of overweiight and
obesity
y being that our study arrea is not a metro
m
city
and majority
m
of peeople are forrm rural areea and of
poor SES.
S
Thus ch
hildren with
h severe thinn
ness and
thinneess are moree. The determ
minants of malnutrim
tion assessed in our
o study sh
howed the results
r
as
follow
ws. Thinness was more in
n rural areas and was

National Journ
nal of Community Medicine│Volume 11│Issuee 2│Feb 2020

Page 96

Open Access Journal │www.njcmindia.org

more in lower socioeconomic status. Overweight
and obesity was more common in higher socioeconomic status and thinness and severe thinness
was more in lower socio economic status. Overweight and obesity was more among girls. Thinness and severe thinness was more among boys.
Various studies have shown that mothers knowledge regarding nutrition is directly proportional to
the nutritional status of their children.12, 13 Mothers
knowledge regarding nutrition of their children
and malnutrition was poor in our study. In Ansuya
et al., study 65% of mothers were having average
knowledge about malnutrition.14 In Mishra et al.,
study 40% of mothers had poor knowledge and
33% had average knowledge. 15
CONCLUSION
68% children were normal and 32% were malnourished. Overweight and obesity was more common
in higher SES and thinness & severe thinness was
more in lower SES. Overweight and obesity was
more among girls. Thinness and severe thinness
was more among boys. Mothers knowledge regarding nutrition of their children and nutritive
food for children was poor.
RECOMMENDATIONS
Steps should be taken to monitor nutritional status
in the age group of 5- 10 years on a regular basis
other than during visit to health facility during illness. Awareness should be given to parents regarding nutritional status of their children and regarding foods to improve nutrition of their children which is culturally and socially acceptable.
Acknowledgement: We acknowledge contribution
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