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ABSTRACT

Background: Globally, malnutrition among school age children is a major public health concern. The objectives of
the study were to determine the prevalence of under nutrition (thinness and stunting) among children aged 6 to 14
years in a rural area of Coimbatore district; to determine the socio-demographic factors influencing under nutrition
(thinness and stunting) among these children.

Methods: A community based- cross sectional study was conducted from December 2015 to July 2016 in the field
practice area of PSG Rural Health Training Center Vedapatti. Out of the 14 villages in this area, five villages
(clusters) were selected by cluster sampling. Data was collected from 702 children aged 6 to 14 years in these five
villages using a structured questionnaire. Z score was used to calculate nutritional status. Thinness is defined as the
BMI for age (BAZ) <-2SD.Stunting is defined as the Height-for-age (HAZ) <-2SD.The association of Thinness with
socio-demographic factors were studied by univariate analysis. The association of Stunting with socio-demographic
factors were studied by univariate analysis and logistic regression analysis.

Results: The prevalence of Thinness was 15.5% (95%Cl: 12.82% to 18.18%) and that of stunting was 18.8%
(95%CI: 15.91% to 21.69%). In univariate analysis there was no statistically significant association between thinness
and socio-demographic factors. Stunting showed statistically significant association with educational status (illiteracy)
of mothers and working mothers in logistic regression analysis.

Conclusions: The current study revealed that undernutrition as indicated by thinness and stunting was prevalent to
some extent among these children. Stunting was significantly higher among those children whose mothers were
illiterate and working. Health education and encouraging working mothers will help to solve this.
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INTRODUCTION

Globally, malnutrition among school age children is a
major public health concern. More than 200 million
school age children are stunted and underweight and if no
action is taken and at this rate, about one billion school
children will be growing up by 2020 with impaired
physical and mental development.*®

Malnutrition is the underlying cause of one third of the
7.6 million child deaths each year before their fifth
birthday. Meeting this challenge is doubly urgent because
among children who survive, chronic malnutrition causes
devastating and irreversible damage.® Lack of nutritious
food, coupled with infection and illness, means their
bodies and brains don’t develop properly and at least 170
million children are affected by stunting.”® Conditions of
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early life (from conception to two years) provide the
foundations for adult life. Vicious interactions between
malnutrition, poor health, and impaired cognitive
development set children on lower development paths
and lead to irreversible changes.’

The prevalence of malnutrition among children in India is
highest in the world. Malnutrition in school going
children is responsible for 22% of the country’s burden of
disease. Recent reports showed that Tamil Nadu has
shown gains in terms of reduction of the problem of
malnutrition, but it still has a high percentage of
malnourished children.** However, there are only a few
studies regarding under nutrition among children aged 6
to 14 years reported from Coimbatore. Hence this study
was undertaken to estimate the prevalence of under-
nutrition in the rural field practice area of the Department
of Community Medicine of PSG Institute of Medical
Sciences and Research, which will help in devising
suitable strategies to reduce this problem in this area.

Obijectives

The objectives of this study are to estimate the prevalence
of under nutrition (Thinness and Stunting) among
children aged 6 to 14 years in a rural area of Coimbatore
district and to determine the socio-demographic factors
influencing under nutrition (Thinness and Stunting)
among children aged 6 to 14 years in a rural area of
Coimbatore district.

METHODS

Field practice area of PSG Rural Health Training Center,
Vedapatti containing 14 villages was selected for this
study. Totally 2985 children of 6 to 14 years ( School age
children) were living in these 14 villages. The sample
size calculated was 702, assuming prevalence of
undernutrition as 29%, absolute precision of 5%,design
effect of 2, and non response rate of 10%.'2*® Five out of
the 14 villages (clusters) were selected by cluster
sampling. A community based- cross sectional study was
conducted from December 2015 to July 2016 in these
five villages, and data was collected using a structured
questionnaire.

All the school-age children (aged 6-14 years) who were
permanent residents in these five villages were included
in this study. School- age children (aged 6-14 years) who
were absent for 3 visits within a week were excluded.
The number of children included in this study was 702.
Ethical clearance was obtained from Institutional Human
Ethics Committee, PSGIMSR. Informed consent from
parent and assent from the child were obtained.

Age of the child, sex of the child, total number of family
members, type of house, educational status of the mother,
occupation of the mother, educational status of the father,
occupation of the father, socio economic status (modified

Prasad’s classification), were the socio- demographic
factors were considered as independent variables.
Thinness and stunting were considered as dependent
variables.

Standing height was measured (to 0.5 cms) using
stadiometer, without shoes, the child standing erect and
looking straight so that the inferior orbital margin and the
tragus of the ear fall in a horizontal plane parallel to the
ground. An electronic weighing scale was used to
measure the weight in kilograms. The scale was
calibrated. Zero error was checked, children were without
shoes, in shirt and trousers or skirt. The weighing
machine was placed on a firm and flat ground. Weight
was recorded to the nearest 100 grams. The same balance
was used throughout the study. Body Mass Index, and
Height for age were expressed in standard deviation units
(Z scores) from reference median as recommended by
2007 WHO growth reference for (5-19 years). The
calculation for Modified Prasad’s classification was done
using the multiplication factor as 57.07 and Consumer
Price Index for Industrial Workers (November 2015) in
Coimbatore area as 250.** Age of the child was calculated
from the date of birth to number of completed years of
the child.

Thinness is defined as the BMI for age (BAZ) <-2SD.
Stunting is defined as the Height-for-age (HAZ) <-2SD.

The various Interpretation of cut-offs of (BAZ)" are:

Overweight: >+1SD (equivalent to BMI 25 kg/m?),
Obesity: >+2SD (equivalent to BMI 30kg/m?),
Thinness: <-2SD, Severe thinness: <-3SD
Interpretation of cut-offs for (HAZ) are:

Stunting: HAZ <-2 Z score, or <3rd percentile
Severe stunting : <-3 Z score

All the data collected was entered with MS Excel and
imported to WHO Anthro software. Z score was arrived
by Anthro+ package using WHO standards for nutritional
status classification. The output of Anthro was analyzed
with SPSS version 19. Prevalence was expressed in
percentage with 95% confidence intervals (CI).
Distribution of Socio-demographic factors of the study
participants were expressed in percentage. The
association of thinness with socio-demographic factors
was studied by univariate analysis. The association of
stunting with socio-demographic factors was first studied
by univariate analysis and those factors found significant
were subjected to logistic regression analysis.

RESULTS

A total of 702 children aged 6 to 14 years residing in the
five villages were studied. Majority of the participants
were female children, belonged to nuclear families and
low socio economic status. Regarding educational status,
19.5% of mothers and 17.7% of fathers were illiterate.
We found 36.8% mothers were home makers.
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Table 1: Association of thinness with socio-demographic factors by univariate analysis.

Thinness Unadjusted odds
Factors Category Yes No ratio (95% P value
N (%0) N (%0) confidence interval)
. Age less than 10 54 (15.6) 292 (86.4) 1.01 (0.67-1.52)
Age in years Age 10and above  55(154) 301 (84.6) 1 0.52
Sex Female 50 (13.5) 321 (86.5) 0.72 (0.48-1.08) 0.07
Male 59 (17.8) 272 (82.2) 1 '
Total number of family >4 47 (14.8) 270 (85.2) 0.91 (0.60-1.37) 0.36
members 4 or less 62 (16.1) 323 (83.9) 1 '
Kutcha 23(15.9)  122(84.1) 1.033 (0.63-1.71)
Type of house Others 86 (154) 471 (84.6) 1 049
Mother’s educational Iliterate 23 (16.8) 114 (83.2) 1.12 (0.68-1.86) 0.37
status Literate 86 (15.2) 479 (84.8) 1 '
" . Unemployed 39 (15.1) 219 (84.9) 0.95 (0.62-1.46)
Mother’s occupation Employed 70 (15.8) 374 (84.2) 1 0.45
, . Iliterate 18 (14.5) 106 (85.5) 0.91 (0.53-1.57)
TS GRS Literate 91(157) 487 (84.3) 1 043
. . Not working 0 (0) 6 (100) 1.19 (1.15-)1.22
Father’s occupation Working 109 (15.7) 587 (84.3) 1 e
Lower SES
Socio economic status (Class 1V,V) 65 (17.8) 301 (82.2) 1.43 (0.95-2.17) 0.05
(modified Prasad Scale) High SES '
(Class LI1.111) 44 (13.1) 292 (86.9) 1

(*p<0.05 statistically significant).

Table 2: Association of stunting with socio-demographic factors by univariate analysis.

_ Stunting ' Unadjusted odds
Factors Category Yes No ratio (95% Confi- P value
N (%) N (%) dence Interval) _
Ade Age less than 10 62(17.9) 284(82.1) 0.89(0.61-1.30) a3
g Age 10 and above  70(19.7) 286(80.3) 1 '
S Female 66(17.8) 305(82.2) 0.87(0.60-1.27) s
Male 66(19.9) 265(80.1) 1 '
Total number of family >4 59(18.6) 258(81.4) 0.98(0.67-1.43) 0.49
members 4 or Less 73(19.0) 312(81.0) 1 '
Kutcha 24(16.6) 121(83.4) 0.83(0.51-1.34)
Vg OF e Others 108(19.4)  449(80.6) 1 0.26
Mother’s educational Iliterate 37(27.0) 100(73.0) 1.83(1.18-2.83) 0.01*
status Literate 95(16.8) 470(83.2) 1 '
, , Not working 38(14.7) 220(85.3) 0.64(0.43-0.97) .
Mother’s occupation Working 94(21.2) 350(78.8) 1 0.02
s . llliterate 28(22.6) 96(77.4) 1.33(0.83-2.13)
Father’s education Literate 104(180)  474(82.0) 1 0.15
s . Unemployed 1(16.7) 5(83.3) 0.86(0.10-7.446)
Father’s occupation Employed 131(188)  565(8L.2) 1 069
Lower SES
Socio economic status (Class 1V,V) A2ty &) LA 21 0.01*
(modified Prasad scale) High SES '
(Class 1I1.111) 51(15.2) 285(84.8) 1

(*p<0.05 statistically significant).
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Table 3: Association of stunting with socio-demographic factors by logistic regression analysis.

Factors Catego
Illiterate
Literate
Not working
R .
Mother’s occupation Working

Socio economic status (modified
Prasad Scale)
(*p<0.05 statistically significant).

The overall prevalence of Thinness (including severe
thinness) and stunting (including severe Stunting) as
15.5% (95%Cl: 12.82% to 18.18%), 18.8% (95%CI:
15.91% to 21.69%) respectively.

The nutritional status based on BAZ Score shows that
thinness was noted among 11.4% of the children and
4.1% were severely thin. Over weight was noted among
7.3% of the children and obesity was noted among 3.8%.
The nutritional status based on HAZ Score showed that.
Stunting was noted among 13.8% children and 5%
children were severely stunted

There was no statistically significant association between
the socio-demographic factors and thinness by univariate
analysis as shown in Table 1. Table 2 shows the
association of stunting with socio-demographic factors by
univariate analysis. Educational status of mother
(illiterate), working status of mother (non working) and
low socioeconomic status were significantly associated
with stunting by univariate analysis. However other
demographic factors showed no statistical significance.
The factors which were significantly associated with
stunting by univariate analysis were subjected to logistic
regression analysis and the results in Table 3 showed that
educational status and working status of mothers are
significantly associated with stunting. However, low
socioeconomic status showed no statistically significant
association with stunting in logistic regression analysis.

DISCUSSION

The overall prevalence of thinness in the current study
was 15.5%. This finding is similar to that found in a cross
sectional study conducted by Vinoth et al during 2013 in
Southern part of India among school children of age (9-
17 years), based on WHO-BAZ scores in which the
prevalence of thinness was reported to be 13%. However,
a higher prevalence was reported in few other studies.'®
Bose et al did a cross sectional study in 2007 among
Bengalee Hindu children aged 6-14 years and showed the
prevalence of thinness as 23.1%.'” Anjum et al conducted
a cross sectional study in Kashmir in 2008 among 5-14
year old children and reported 29% prevalence for
thinness.*® Chakraborty et al conducted a cross sectional
study among 5-10 year old school children of Nandigram
in 2003 and showed the prevalence of thinness was
62.9%.'° Sameena et al conducted a cross sectional study

Lower SES (Class 1V,V)
High SES (Class I,I1,111)

Adjusted Odds Ratio (95% CI P value
1.609(1.02-2.55) 0.04*
(1).624(0.41-0.95) 0.03*
1.460(0.97-2.20) 0.07

in Aligarh in 2010 among 6-12 year old children and
found a very high prevalence of thinness of 79.4%.%°

The overall prevalence of stunting in our study was
18.8%. This finding is similar to that found in certain
other studies conducted in India. The cross sectional
study conducted by Vinod et al reported the prevalence of
stunting as 19.8%."° Bose et al showed the prevalence of
stunting as 17.2%."" Ruchika et al conducted a cross
sectional study from Allahabad and reported a prevalence
of 17.3% for stunting among children of 7-10 years age
group.?* Chowdhary et al from West Bengal conducted a
cross sectional study among the 442 Santal children of
Puruliya district of West Bengal aged 5-12 years and
reported the prevalence of stunting as 17.0%.%
Bandopadyay et al conducted a study in Navinagar
Mumbai among school children (aged 5 to 17 years), and
reported the prevalence of stunting as 16.8%.” A higher
prevalence (40.4%) of stunting was found in a cross
sectional study conducted by Hasan et al in Bangalore in
2010 among 6-14 year old children.”* However Anjum et
al found a lower prevalence (9.25%) for stunting.®

Regarding the various factors influencing thinness, none
of the socio-demographic factors included in our study
was found to have a statistically significant association
with thinness. However, Vinod et al found that factors
like literacy level of the mothers, occupational status of
the mothers and socio economic status had a statistically
significant association with thinness.™

Regarding the various factors influencing stunting, we
found a significantly higher prevalence among those
children whose mothers were illiterate. This may be due
to lack of awareness of mother regarding nutritional
status of her children. Srivastava et al showed that
mother's education was found to be a strong predictor of
child nutritional status.® Those children whose mothers
are working were also found to have more stunting and
the probable explanation is that working mother often
finds less time to care for her children. Srivastava et al
showed that children of nonworking mothers have better
nutritional status than children of working mothers.
However, Sameena et al reported higher prevalence of
stunting among children whose mothers were not
working.?’ Mukherjee et al reported no significant
relationship between the working status of mothers and
prevalence of malnutrition in their study children.?®
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Our study has certain limitations. This study being a cross
sectional study, the existence of a cause-effect
relationship cannot be inferred. Regarding the factors
influencing thinness and stunting, only socio-
demographic factors were looked into in our study.

CONCLUSION

The current study revealed that under-nutrition as
indicated by thinness and stunting was prevalent to some
extent among the children aged 6 to 14 years in this rural
community. It was observed that stunting was
significantly higher among those children whose mothers
were illiterate and working. Health education is to be
given to mothers to create awareness about the problem
of under-nutrition including its reduction and working
mothers to be encouraged to pay more attention towards
the health of their children.
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