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Abstract 

Background: Infants and pre-school are most susceptible to undernutrition. Integrated Child Development Services is the 
programme focussing undernourished children by providing them supplementary nutrition. Aim& Objective: To study 
prevalence of undernutrition in 0-6 year old children and to study factors associated with it. To study impact of supplementary 
nutrition on undernourished children. Settings and Design: A longitudinal study. Methods and Material: The present 
longitudinal study was conducted in randomly selected Anganwadis of urban Meerut. Children found to be suffering from 
under nutrition were followed up at interval of six months to see the impact of supplementary nutrition provided to them at 
the anganwadi centre. A detailed history of relevant underlying factors responsible for causation of under nutrition were 
taken from mothers of these children. Statistical analysis used: chi square test was used to find out association between risk 
factors and undernutrition. Risk factor found statistically significant were further analysed using step wise multiple logistic 
regression analysis. The impact of supplementary nutrition was assessed using paired t test. Results: Iron folic acid 
supplementation during pregnancy, exclusive breast feeding in children, immunization and time of initiating complementary 
feed were found statistically significant on both chi-square and multiple logistic regression analysis. No impact of 
supplementary nutrition was found on anthropometric measurements of children. Conclusions: The main focus for fighting 
undernutrition in children (0-6 years) should be on preventing risk factors associated with mothers in antenatal period and 
during child rearing practices 
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Introduction 

Worldwide 5.6 million children die before their 5th 
birthday each year and half of them were due to 
malnutrition(1). Infants and pre-school children are most 
vulnerable to retardation in growth as a result of 
malnutrition specifically under nutrition, with this same 
idea ICDS i.e. Integrated Child Development Services was 
developed in 1975 with aim of making Indian human 
resources resilient.(2) 

Supplementary Nutrition Programme is one of the core 
components of ICDS(3). The program has undergone 
numerous changes in its scope, content, implementation 
but its main focus to break the chain of intergenerational 
cycle of malnutrition, reduction in morbidity and mortality 
caused by nutritional deficiency is the same(4). Ever since 
the ICDS was initiated in 1975, there have been many 
studies, which have tried to assess its success in improving 
maternal and child health in India. Also, there is a paucity 
of studies in India regarding the impact of supplementary 
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nutrition in undernourished children. Keeping all the 
above facts in view a need was felt to determine the 
impact of supplementary nutrition provided through ICDS 
on undernourished children over a period of time and the 
following study was planned. 

Aims & Objectives 

1) To report the prevalence of undernutrition in 0-6 year 
old children 

2) To study the factors associated with undernutrition. 
3) To study the impact of supplementary nutrition on 

undernourished children. 

Material & Methods 

After the ethical clearance from the Institute Ethic 
Committee all the anganwadi centres of urban area of 
Meerut were line listed after taking list of anganwadis 
from Child Development Office Meerut .There are 297 
Anganwadis in urban area of Meerut. With help of random 
number tables three Anganwadis were selected and to 
complete the sample of 152; 51 children from two 
anganwadis and 50 from one anganwadi centre were 
selected with help of simple random tables. A detailed 
interview with the mother of child and anthropometric 
examination of child was done at home of the selected 
child by the author. If the selected children according to 
the random number table was not present, or his family 
did not give verbal consent or the child was sick, then the 
child who was next in the random selection was taken till 
the entire sample size was covered. 
A detailed history of ANC care and child-rearing practices 
were taken from the mothers. 
Calculation of sample size: Taking prevalence of under 
nutrition in Meerut 33.1%(5) and absolute precision 7.5% 
at 95% confidence interval, the sample size for the study 
is calculated as follows: 
n = (1.96 X 1.96 ) p (1-p) / d² 
= 3.84 X 0.331 X (1-0.331) / (0.75)2 = 152 
The data thus collected was entered in epiinfo.7.2.3.1 
from which distribution as well as association tables were 
prepared, analyzed and statistically evaluated using chi 
square test. The factors found significant through chi 
square test were further tested using stepwise Multiple 
logistic regression analysis which was performed using 
IBM SPSS statistics 20.0 Impact of Supplementary 
nutrition was assessed using paired –t test 

Results 

Prevalence of underweight in 0-6 years children. Out of 
total 152 children 52 were underweight (34.2%), 17 were 
stunted (11.2%) and 30(19.7%) were wasted.  
Among socio-demographic factors Majority 46.1% of 
underweight children were in 3-6 years of age group as 
compared to 25.3% in 0-3years. Also maximum 88.9% 
children of low SLI were underweight while it was 32.3 % 
and 11.8% in middle and high SLI children. According to 
religion among children belonging to Muslim community 

66.7% were underweight as compared to 28.1% 
underweight children among those belonging to Hindu 
families 
Among antenatal factors studied in mothers, the 
percentage of underweight children 42.3% was 
significantly higher when the age of the mother at the 
time of conceiving was 15-20 years. Likewise, majority of 
underweight children 83.3% belonged to mothers who 
had less than four antenatal visits. The prevalence of 
underweight children was significantly higher in mothers 
who gained less than eight kilos during pregnancy, who 
had a gap between two pregnancies of less than equal to 
two years, who did not take Iron folic acid tablets, and 
when the place of delivery was at home. (Table 1) 
Among child rearing practices the prevalence of 
underweight children was significantly higher in children 
partially immunized, when not exclusively breast fed, if 
initiated into complementary feed after 6 months of age 
and also when mothers did not give any extra diet after an 
episode of illness. The prevalence of underweight children 
was also significantly higher when growth monitoring of 
the child was not done monthly and in children not 
supplemented with iron in childhood. (Table 2) 
Table 3 demonstrates the stepwise multiple binary logistic 
regression analysis of correlates of underweight in 
children (0-6 years) in accordance to factors related to 
antenatal care of mother and child rearing practices. 
Factors found significant on chi square test in Table 1 and 
Table 2 was taken. In the analysis exclusive breastfeed for 
first six months, IFA tablets taken during pregnancy, time 
of initiating complementary feed and immunization were 
found statistically significant i.e if no exclusive 
breastfeeding for first six month of age (OR=55.86, 
p<0.05), no iron folic acid tablets taken during pregnancy 
(OR=85.69, p<0.05), time of initiating complementary 
feed at more than six months of age (OR=22.45, p<0.05) 
and partial immunization (OR= 39.95, p <0.05) affects the 
prevalence of undernutrition 
Table 4 illustrates the mean weight, mean height and 
mean mid upper arm circumference of malnourished 
children in first and second visit. Difference in first and 
second visit was not found to be statistically significant. 
The Mid upper Arm circumference of infant was not taken. 

Discussion  

In the present study the overall prevalence of 
undernutrition among children of  0-6 years of age was 
assessed in terms of underweight 34.2%, stunted 11.2% 
and wasted 19.2%. The findings of the study for 
underweight and wasted was consistent with 
Subramanium et al (2018)(5) and NFHS-5(6) which 
reported a prevalence of 33.1% of underweight and 17.7% 
of wasted ; 29.1% of underweight and 20.0% of wasted 
respectively. The prevalence of stunting reported in this 
study was similar to that observed by Malik et al (2018) 
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who reported prevalence of stunted children in Delhi 
19.0%(7) 
The current study revealed the positive association 
between age of mother at time of conceiving and 
underweight. The findings were consistent with 
Ambadekar et al (2016) where higher age of mother at the 
time of birth was found to reduce the risk of malnutrition 
(OR=0.5%(C.I 0.4-0.7))(8)  
The findings of present study revealed higher risk of being 
underweight when mothers had less than four antenatal 
visits. The results were similar to Sharma et al (2015)(9) 
who reported higher risk of being malnourished when less 
than three antenatal visits were there. Similarly 
Ambadekar et al (2016)(8) reported mean ANC checkups 
in malnourished children to be less than four. The present 
study revealed a significant association between weight 
gained by mother during pregnancy (less than eight kilos) 
and underweight. Weight gained by mother during 
pregnancy is indicative of diet taken by her. Adequate 
weight gain indicates balanced diet while decreased 
weight gain may not support growing baby. The findings 
of this study shows gap between two pregnancies as 
determinant of child undernutrition which was in 
accordance with children from Jhalawar(9) district where 
malnutrition was found to be positively correlated with 
birth interval . This study showed positive association 
between mothers who did not took iron folic acid tablets 
during pregnancy and undernutrition in children and the 
results were similar to those reported by Sharma et al(9) 
who observed that prevalence of malnourished increased 
when mother did not took iron folic acid tablets during 
pregnancy. In this study it was found that undernutrition 
was more prevalent among children born at home and the 
findings were in accordance with observations made by 
Ambaedkar et al (2016)(8) who reported that less children 
were malnourished when born through institutional 
delivery. The current study noted that the prevalence of 
underweight children was more when partially immunized 
and; the findings were consistent to children from 
Jabalpur(10) district where children with incomplete / 
partial immunization were more affected by malnutrition 
as compared to those with complete immunization. The 
present study reported significantly higher prevalence of 
underweight children when not breast fed exclusively for 
the first six month of life. Similar results were observed 
from North India(11) and Yavatmal(8) district. In the 
current study more children were affected with 
undernutrition when initiated into complementary 
feeding after six months of age. The results were 
consistent with the findings reported by Shukla et al 
(2018) who observed the prevalence of underweight 
children was more 37.0% when initiated into 
complementary feed after six months as compared to 
23.8% when done at or during six months of Age(10).  
The present study also reported higher prevalence of 
underweight children when not receiving extra diet after 

an episode of illness. The findings were consistent with 
Anusuya et al (2018)(12) who reported that prevalence of 
underweight were more among those who were not given 
special meal after an episode of illness . The positive 
association between monthly growth monitoring and 
underweight was also revealed. Monthly growth 
monitoring is an important factor for making mother 
aware about the progress made by child and reminding 
her continuously to take appropriate steps if child is 
malnourished. In the current study iron supplementation 
during childhood was found important determinant of 
undernutrition. Iron supplementation becomes important 
in childhood due to the fact that child does not receives it 
through breast milk. 
Step wise multiple logistic regression analysis revealed IFA 
tablets taken during pregnancy, exclusive breastfeed for 
first 6 months, immunization and time of initiating 
complementary feed as statistically significant i.e if no iron 
folic acid tablets taken during pregnancy (OR=85.69, 
p<0.05), no exclusive breastfeeding for first six month of 
age (OR=55.86, p<0.05), partial immunization (OR= 39.95, 
p <0.05) and time of initiating complementary feed was 
more than six months of age (OR=22.45, p<0.05) affects 
the prevalence of undernutrition. The result were 
consistent with Ambaedkar et al (2016)(8) who reported 
exclusive breast feed for less than four months increases 
risk of undernutrition by 7.8 times (OR=7.8; p<0.05) 
The impact of supplementary nutrition was calculated by 
comparing mean of weight, height and mid-upper arm 
circumference of malnourished children on first and 
second visit and it was observed that there was no impact 
of supplementary nutrition on anthropometric 
measurements of children. Similar results were quoted by 
Dixit et al (2018)(13) who observed that there was no 
positive impact was seen on children’s nutritional status. 
Also Alim et al (2012)(14) reported that supplementary 
nutrition received by children had no effect on their 
height. 
The main reason we found that why there was no impact 
of supplementary nutrition was children were given only 
take home ration which was distributed among all family 
members in 100.0% of families. Also supplementary 
nutrition was irregular in frequency and was not provided 
in month of April and May in a six month duration from 
March 2021 to August 2021 and when mother of children 
were interviewed regarding frequency of supplementary 
nutrition they mentioned it was irregular. 
The Supplementary nutrition provided in six month follow 
up was: 

March 2021 Wheat (2 kg), Chana daal (750gm), milk 
powder (750gm) and Ghee(450gm) 

Then again in 
March 2021 

2 kg wheat 

June 2021 Mustard Oil (1 Ltr) and Chana Dal (2 kgs)  

July 2021 1 kg chana daal 

August 2021  2kg chana daal, 1ltr Mustard oil and 2kgs 
of Daliya 
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Nothing was distributed in month of April and May. 

Conclusion  

As found in the present study prevalence of 
undernutrition is still a whopping crisis among children of 
Urban slums. Also As found in the present study there was 
no significant impact of supplementary nutrition provided 
to malnourished children in Anganwadi centre (under 
Integrated Child Development Services). While risk factors 
developed during antenatal period and in child rearing 
factors seem to have significant association with 
prevalence of undernutrition. 

Recommendation  

The following recommendations could be made after the 
study: 
1. Instead of putting more focus on supplementary 

nutrition more efforts should be put upon prevention 
of risk factors of undernutrition during antenatal period 
and during child rearing practices. 

2. Instead of giving food ration we could focus on giving 
Direct Beneficiary transfer. 

3. As factors were found significant we could recommend 
following approach to win this big fight against 
undernutrition: 
 
B: exclusive breast feeding for 6 months 
I: infection prevention/treatment & immunization 
G: growth promotion/monitoring 
W: appropriate weaning practice & safe water 
I: iron supplementation during antenatal period 
N: nutrition education & extra nutrition in pregnancy, 
lactation and illness in child 

Limitation of the study  

 As take home ration was provided it could not be 
assessed what amount of supplementary nutrition was 
solely eaten by the child and what amount was distributed 
among family members 

Relevance of the study   

Still the prevalence of undernutrition is a whopping crisis 
among children of under six years of age. Along with 
supplementary nutrition provided through Integrated 
Child Development Services Scheme, focus on other risk 
factors also play a major role. 
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Tables 

TABLE 1 DISTRIBUTION OF UNDERNOURISHED CHILDREN ACCORDING TO ANTENATAL CARE PROVIDED TO 
MOTHER 

Age of mother  No. of children  Underweight   

(years) Frequency  Percentage  Frequency  Percentage   

15-20 78 51.3 33 42.3 X2= 3.95 ,d.f= 1  
,p=0.04  20-35 74 48.7 19 25.7 

Total  152 100 52 34.2 

ANC visits No. of children  Underweight   

<4 54 35.5 45 83.3 X2=86.44, d.f=1 
,p=0.00 >=4 98 64.5 7 7.1 
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Age of mother  No. of children  Underweight   

Total  152 100 52 34.2 

Weight gain by mother  No. of children  Underweight   

<8kgs 52 34.2 46 88.5 X2=99.73  d.f=1 ; 
p=0.00 >=8kgs 100 65.8 6 6 

Total  152 100 52 34.2 

Gap between two pregnancies  No. of children  Underweight   

> 2 years 86 56.6 10 11.6 X2=42.59 , d.f=1 
,p=0.00 <=2 years 66 43.4 42 63.6 

Total  152 100 52 34.2 

IFA tablets taken during pregnancy No. of children  Underweight   

IFA tablets taken 90 59.2 2 2.2 X2=96.85,d.f=1  
,p=0.00 IFA tablets not taken 62 40.8 50 80.5 

Total  152 100 52 34.2 

Place of delivery  No. of children  Underweight   

Institutional  103 67.8 27 26.2 X2=8.00 ,d.f=1  p 
=0.00  At home  49 32.2 25 51 

Total  152 100 52 34.2 

 

TABLE 2 DISTRIBUTION OF UNDERNOURISHED CHILDREN ACCORDING TO CHILD REARING PRACTICES 
Immunization status  No. of children  Underweight   

  Frequency  Percentage  Frequency  Percentage X2= 13.3 ,d.f= 1   p=0.00   

Complete   139 91.4 42 30.2  

Partial    13 8.6 10 76.9 

Total  152 100 52 34.2 

Exclusive breast feed No. of children  Underweight   

Yes  94 61.8 3 3.2 X2=101.73  ,d.f=1   ,p=0.00 

No  58 38.2 49 84.5 

Total  152 100 52 34.2 

Initiation of complementary feed No. of children  Underweight   

At 6months 121 79.6 24 19.8 X2= 51.39 ,d.f= 1  p =0.00   

>6months 31 20.4 28 90.3 

Total  152 100 52 32.4 

Extra diet after episode of infection No. of children  Underweight   

Given 99 65.1 9 9.1 X2= 76.43  ,d.f=1   p =0.00 

Not given  53 34.9 43 81.1 

Total  152 100 52 34.2 

Intervals between growth monitoring  No. of children  Underweight   

Monthly  111 73.1 15 13.5 X2= 74.94 , d.f=1   p =0.00 

>monthly  41 26.9 37 90.2 

Total  152 100 52 34.2 

Iron supplementation in childhood No. of children  Underweight   

Yes   60 39.5 1 1.7 X2=44.28 ,d.f= 1  p=0.00   

No   92 60.5 51 55.4 

Total  152 100 52 34.2 

 

TABLE 3 CORRELATES OF MALNUTRITION IN ACCORDANCE TO FACTORS RELATED TO ANTENATAL CARE OF 
MOTHER AND CHILD REARING PRACTICES 

Risk factors  OR 95% CI Coefficient  S.E P value  

IFA tablets  taken during pregnancy 85.69 5.17-1418  4.45 1.43 0.002 

Exclusive breastfeed for first 6 months 55.86 5.86-531.82 4.02 1.15 0 

Immunization  39.95 1.64-972.29 3.68 1.62 0.02 

Time of initiating complementary feed 22.45 2.06-244.67 3.11 1.21 0.01 
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TABLE 4 IMPACT OF SUPPLEMENTARY NUTRITION ON THE ANTHROPOMETRIC MEASUREMENTS OF 
CHILDREN 

Impact of supplementary nutrition on weight of  malnourished children (0-6years) 

Age  No. of children Mean of weight in 1st visit 
(kgs) 

Mean of weight in 2nd visit 
(kgs) 

Paired t calculated P value  

group (years) 

0-1  2 5.4+0.8 6.0+0.0 - - 

1-2 10 7.2+1.5 7.3+1.4 0.15;df=9 >0.05 

2-3 10 9.2+1.5 9.2+1.1 0.00;df=14 >0.05 

3-4 12 10.6+1.1 10.6+1.3 0.00;df=11 >0.05 

4-5 13 12.4+1.2 12.5+1.2 0.21;df=12 >0.05 

5-6 5 13.6+1.1 13.6+1.1 0.00;df=4 >0.05 

Impact of supplementary nutrition on height of  malnourished children (0-6years)      

Age group 
(years) 

No. of children Mean height in 1st visit 
(cm) 

Mean height in 2nd visit 
(cm) 

Paired t calculated P value  

0-1 2 60.5+0.7 61.0+0.0 - - 

1-2 10 69.6+9.1 71.1+7.0 0.41;df=9 >0.05 

2-3 10 79.7+5.5 79.8+4.9 0.04;df=9 >0.05 

3-4 12 90.0+10.8 91.0+7.4 0.26;df=11 >0.05 

4-5 13 96.4+8.1 97.2+8.1 0.25;df=12 >0.05 

5-6 5 105.1+8.3 105.4+9.6 0.05;df=4 >0.05 

Impact of supplementary nutrition on mid-upper arm circumference of  malnourished children     (1-6years)      

Age groups No. of children Mean muac in 1st visit(cm) Mean muac in 1st visit(cm) Paired t calculated P value  

 (years ) 

1-2 10 13.5+0.9 12.8+0.8 -1.83;df=9 >0.05 

2-3 10 13.1+1.4 13.4+1.3 0.49;df=9 >0.05 

3-4 12 13.5+0.9 13.4+1.0 -0.25;df=11 >0.05 

4-5 13 13.4+1.1 13.4+1.2 0.0;df=12 >0.05 

5-6 5 13.9+1.1 13.6+0.8 -0.49;df=4 >0.05 

 


