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INTRODUCTION
The health of children and youth is of fundamental importance. 
Without ensuring optimal child growth and development efforts to 
accelerate economic development significantly will be unsuccessful. 
Good nutrition is a basic requirement for good health [1].

Malnutrition is a silent emergency [2]. Malnutrition is both under-
nutrition and over nutrition ranging from severe nutrient deficiencies 
to extreme obesity [3]. Globally; more than one third of child deaths 
are attributable to under nutrition. Nutrition plays a key role in 
physical, mental and emotional development of children and much 
emphasis has been given to provide good nutrition to growing 
populations especially in the formative years of life [4].

Eighty percent of the world’s undernourished children live in 
20 countries, with India being home to nearly 60 million children 
who are underweight [5]. At present in India 48% children < 5 
years age are chronically malnourished and 43% are underweight 
(NFHS-3). More than half (54 percent) of all deaths before age five 
years in India are related to malnutrition. Because of its extensive 
prevalence in India, mild to moderate malnutrition contributes to 
more deaths (43 percent) than severe malnutrition (11 percent) [6]. 
Growth assessment best defines the health and nutritional status of 
children because disturbances in health and nutrition regardless of 
their aetiology invariably affect child growth and hence provide an 
indirect measurement of the quality of life of an entire population [7]

Anthropometric assessment is widely used and often regarded as 
the best single measure for health and nutritional status in children 
[8] Interpretation of the growth of a population is largely dependent 
on the growth reference standard used [9]. The World Health 
Organization (WHO) published the Child Growth Standard for infants 
and children up to the age of 5 year based on a multi-country study 
on growth of healthy breast-fed children under optimal conditions 
in April 2006 [10].
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An Epidemiological Study of 
Malnutrition Among Under Five 

Children of Rural and Urban Haryana

ABSTRACT
Introduction: A child is future of nation. Malnutrition is a big public 
health problem in India as it can be attributed for more than half 
(54 percent) of all under five mortality in India. 

Aim: To assess prevalence of malnutrition among urban and 
rural population of Haryana using newly developed WHO growth 
standards.

Settings and Design: A community based cross-sectional 
survey was conducted in children of 3-60 months age living in the 
urban and rural field practice areas of Department of Community 
Medicine MMIMSR, Mullana, Ambala during January 2012 to 
December 2012.

Materials and Methods: Seven hundred and fifty children, aged 
3-60 months, were studied for nutritional status, socio-demographic 
measures were obtained from structured questionnaire and 
followed by anthropometric assessment using standards methods. 

Z score for Anthropometric data was calculated by WHO Anthro 
2010 software (beta version).

Statistical Analysis: Descriptive statistics as well as simple 
proportion were calculated with SPSS 20.

Results: We found that 41.3% children were underweight and 14% 
were severe underweight. Female children were more nutritionally 
deprived than males. Among sociodemographic factors maternal 
educational and working status as well as SES class and rural 
background of family had greater impact on nutritional status of 
child.

Conclusion: We found that almost half of our under five children 
are underweight, girl child being affected more. For attainment of 
best possible nutrition and growth in children, targeted short-term 
strategies addressing underlying risk factors and more long-term 
poverty alleviation strategies may be needed.
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This study was an attempt to assess prevalence of malnutrition 
among urban and rural population of Haryana using newly developed 
WHO growth Standards.

MATERIALS AND METHODS
A community based cross sectional study was conducted in children 
of 3 months to 60 months of age living in the urban and rural field 
practice areas of Department of Community Medicine MMIMSR, 
Mullana, Ambala, during January 2012 to December 2012. NFHS 
3 reports a prevalence of malnutrition to be 39.6% among children 
under 5 years of age in Haryana. The sample size was calculated 
assuming a prevalence of 38% among under five children.

The equation used for calculating sample size is as follows:

n = Z2 P(1-P)/e2

Where, Z = level of confidence - 95% (1.96), P= Prevalence of the 
disease, e = margin of error.

Taking relative error as 10% of the prevalence, the sample size came 
out to be 652. Assuming non-response rate to be 10%, minimum 
target sample size is 717. Finally we have taken up 750 children for 
this study. Simple random sampling technique was used for sample 
collection. As per census 2001, the ratio of rural to urban population 
in district Ambala was 3:1. Thus 530 children have been taken from 
rural area and 220 from urban area. In the selected households all 
the children of age 3-60 months have been included in the study.

The data was collected on a self designed and semi-structured 
questionnaire. We conducted house to house survey and data was 
collected by interviewing the mothers or the primary care giver of 
the child after taking an informed and written consent. This was 
followed by anthropometric assessment using standards methods 
as described in training manual of WHO Growth Standards.
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STATISTICAL ANALYSIS
The data collected during the survey have been entered in ms 
excel. Anthropometric data entered in WHO Anthro 2010 software 
(beta version) and Z scores for anthropometric measurements were 
computed for boys and girls separately by age groups. All the data 
were analysed in Statistical package for social sciences (SPSS) 
version 20 (IBM, Chicago, USA). Descriptive statistics as well as 
simple proportion were calculated for the data.

RESULTS
Study population included 410 (54.7%) male and 340 (45.3%) 
female children. Majority of children (23.6%) belonged to 36-47 
month age group. Mean age of males was 28.58± SD 16.88 month, 
while of females 28.95± SD 16.89months. [Table/Fig-1] shows socio 
demographic details of children.

All children having weight for age Z score (WAZ) above – 2 SD were 
classified as normal, those with WAZ score < -2SD as underweight, 
and with WAZ score <-3 SD as severe underweight. Number of 
cases <-2 SD includes cases with <-3SD. In our study we found 
that out of 750 children 310 (41.3%) were underweight (WAZ < -2 
SD) and 105(14%) were severe underweight (WAZ < -3 SD). Highest 
prevalence of underweight & severe underweight was found in 12-
23 month age group. [Table/Fig-2] illustrates the prevalence of 
underweight in different age groups. Prevalence of underweight 
was higher in females compared to male children (42.9% Vs 40%, 
p value = 0.417) respectively. The prevalence of severe underweight 
among males and females were 13.4% and 14.7% respectively 
[Table/Fig-3]. We found that 44% of rural and 35% urban children 
were underweight and severe underweight was seen in 15.7% rural 
and 10% urban participants.

[Table/Fig-4] explains effect of maternal educational status on child’s 
nutritional status. We observed a declining trend of malnutrition 
with increase in educational qualification of the mothers. Less than 
half of the children (43.3%) of the illiterate mothers were having 
normal weight for age Z score. This observed difference was 

age in Months Male Female total

(3-5) 33(8.1%) 37(10.9%) 70(9.3%)

(6-11) 62(15.1%) 29(8.5%) 91(12.1%)

(12-23) 54(13.2%) 71(20.9%) 125(16.7%)

(24-35) 99(24.1%) 45(13.2%) 144(19.2%)

(36-47) 77(18.8%) 100(29.4%) 177(23.6%)

(48-60) 85(20.1%) 58(17.1%) 143(19.1%)

age (Years) Father Mother total

18-24 19 (2.5%) 136 (18.1%) 155(10.3%)

25-35 642(85.7%) 614 (81.9%) 1256(83.8%)

>35 88(11.8%) 0 88 (5.9%)

Education Father Mother total

Professional Degree 59(7.9%) 16(2.1%) 75(5%)

Graduate and PG 225(30%) 81(10.8%) 306(20.4%)

I.Sc./Post High School Diploma 115(15.4%) 103(13.7%) 118(7.9%)

High School Certificate 105(14 %) 120(16%) 225(15%)

Middle School Completion 151(20.2%) 183(24.4%) 334(22.3%)

Primary School 65(8.7%) 127(16.9%) 192(12.8%)

Illiterate 29(3.9%) 120(16%) 149(9.9%)

Socioeconomic status Male Female total

I 18(4.4%) 14(4.1%) 32(4.3%)

II 46(11.2%) 40(11.8%) 86(11.4%)

III 78(19%) 63(18.5%) 141(18.8)

IV 168(41%) 146(42.9%) 314(41.9%)

V 100(24.4%) 77(22.6%) 177(23.6%)

[Table/Fig-1]: Socio demographic details of children.

age groups n(%) normal n(%)< - 2 Sd n(%) < - 3 Sd

(0-5) 49(70%) 21(30%) 7(10%)

(6-11) 51(56%) 40(44%) 14(15.4%)

(12-23) 68(54.4%) 57(45.6%) 20(16%)

(24-35) 84(58.3%) 60(41.7%) 20(13.9%)

(36-47) 97(54.8%) 80(45.2%) 26(14.7%)

(48-60) 91(63.6%) 52(36.4%) 18(12.6%)

Total (%) 440(58.7%) 310 (41.3%) 105(14%)

[Table/Fig-2]: Age wise distribution of children according to weight for age.

[Table/Fig-3]: Sex wise distribution of children as per weight for age.

[Table/Fig-4]: Association of maternal education with nutritional status of children.

statistically highly significant (p=0.0001) while father’s educational 
status had less marked effect on child’s nutritional status. When 
mother is unemployed underweight prevalence was similar to total 
study population but if she is employed underweight and severe 
underweight prevalence was elevated (p=0. 002). On the contrary 
father’s occupation had modest effect on underweight prevalence 
(p= 0.135). We found that statistically highly significant (p=0.0001) 
number of children were underweight in lower socioeconomic status 
(52.5 and 55.4% respectively in class IV and V).

DISCUSSION
Our study revealed that overall 41.3 % children under 60 months age 
were underweight and14 % were severe underweight. As per the 
NFHS 3 report, 43% of children below 5 years of age are underweight 
and 16% are severe underweight [6], while Ramchandran P 
et al., analysed the NFHS 3 data on new WHO standards and 
found 42.5% underweight prevalence [10]. [Table/Fig-5] depicts 
underweight prevalence reported by various researchers [11-18]. In 
our study underweight prevalence was higher in females compared 
to male children 42.9% and 40% respectively. Prevalence of 
severe under weight was 13.4% and 14.7% in males and females 
respectively, similar results were obtained by William R F et al., [19] 
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on the contrary Ahmed et al., in his study demonstrated that female 
children had 20% to 21% less odds of being underweight than the 
male counterparts [20].

Among rural children overall prevalence of underweight was found 
to be 44%, while of severe underweight was 15.7%, similar results 
were obtained by 53 [21] urban children were privileged that only 
35% children were underweight and 10% were found to be severe 
underweight, our findings are similar to earlier reported from slum 
children of Delhi by Bhadoria AS [22], while Narkhede V et al., [23] 
report higher (52.23%) prevalence among Nagpur children. while 
NFHS 3 reported that undernutrition is substantially higher in rural 
areas than in urban areas [6].

In present study, underweight was influenced by mother’s education 
status (p=0.0001) with increased prevalence of all forms of under 
nutrition among children of illiterate mothers. As observed in 
NFHS 3 report undernutrition has a strong negative relationship 
with the mother’s education. The percentage of children who are 
severely underweight is almost five times as high for children whose 
mothers have no education as for children whose mothers have 
12 or more years of education [6]. According Menezes RCE et al., 
maternal schooling has been pointed out as a factor associated 
with child growth [24]. In our study effect of father’s education on 
child’s malnutrition status effect is not that much marked as that 
of maternal educational effect (p=0.007). According to Rijal P 
et al., education of mothers and fathers has significant effect on 
the nutritional status of their children [25]. Here, 41.6% mothers 
and 32.2% fathers were illiterate out of which 53.9% and 40.6% 
children had malnutrition. Similar to earlier study we observed that 
if mother is unemployed underweight prevalence was similar to 
total study population but when she is employed underweight and 
severe underweight prevalence was elevated (p=0. 002) [26]. On 
the contrary father’s occupation had modest effect on underweight 
prevalence (p= 0.135).

We found that statistically highly significant (p=0.0001) number of 
children were underweight in lower socioeconomic status (52.5 and 
55.4% respectively in class IV andV). Our results are comparable to 
previous studies [27-29].

LIMITATIONS
This study being a cross-sectional study cannot establish case and 
effect relationship between various socio-environmental factors and 
malnutrition. A follow-up study design is much better to assess 
the nutritional status of the children. Recall bias, and effect of 
both environmental and genetic factors is expected to have been 
obscured.

CONCLUSION
Although there is declining tendency of under-nutrition in the last 
years, yet malnutrition in preschool children ought to be considered 
as a community crisis. We found that almost half of our under five 
children are underweight, girl child being affected more. Malnutrition 
was more prevalent among children from rural families and from 
lower socioeconomic status. Maternal education and occupational 
status had significant effect on child’s nutritional status. To diminish 
the load of malnutrition in the children, a collective attempt by the 
government, non-governmental organizations and the community 
is crucial. Effective, efficient and equitable program should be 
designed to reduce child malnutrition. Indian government is having 
Integrated Child Development Services (ICDS), which At the national 
levels having high coverage, but utilization of ICDS services is low.,  
For attainment of best possible nutrition and growth in children, 
targeted short-term strategies addressing underlying risk factors 
and more long-term poverty alleviation strategies may be needed.
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