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Malnutrition among under-fi ve children in India 
and strategies for control

Abstract

Malnutrition among under-fi ve children is an important concern for the health authorities in India. The aim of the present review 
was to assess the burden of under-nutrition and over-nutrition, its determinants and strategies required to tackle malnutrition 
among under-fi ve children in India. Recent data were collected from Google search, Medline, and others. The information 
retrieved was reviewed and analyzed for discrepancies. Existing evidence shows that the prevalence of under-nutrition among 
under-fi ve children was high and varied widely (under-weight: 39-75%, stunting: 15.4-74%, wasting: 10.6-42.3%) depending on 
the assessment methodology adopted. Studies on assessment of over-nutrition status among under-fi ve children were limited. 
Distribution of various types of risk factors and its infl uence on nutrition status of children in a given set up should be analyzed for 
planning the control measures. Strengthening public health interventions for mild malnutrition cases and vulnerable groups, effective 
implementation and evaluation of the strategies at regional level, research on overweight, obesity and its etiological factors and 
steps for improving socioeconomic development are the prerequisites for tackling malnutrition among under-fi ve children in India.
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INTRODUCTION

Malnutrition among under-fi ve children is a major public 
health problem in India. This is refl ected by the fact that 
the prevalence of  under-weight children in India is among 
the highest in the world, and is nearly double that of  Sub-
Saharan Africa.[1] It is also observed that the malnutrition 
problem in India is a concentrated phenomenon that is, 
a relatively small number of  states, districts, and villages 
account for a large share of  the malnutrition burden — only 
5 states and 50% of  villages account for about 80% of  the 

malnutrition burden.[1] Each year approximately 2.3 million 
deaths among 6-60 months aged children in developing 
countries are associated with malnutrition, which is about 
41% of  the total deaths in this age group.[2] A recent study, 
among children aged between 3 months and 3 years of  
age conducted in 130 districts through Demographic and 
Health Surveys in 53 countries over a period from 1986 
to 2006 found that — variance in mild under-weight has 
a larger and more robust correlation with child mortality 
than the variance in severe under-weight.[3] The study 
concluded that the prevalence of  mild under-weight 
deserves greater attention as a useful signal of  changing 
public health conditions among preschool children in 
developing countries.[3] Therefore, it is important for the 
health system to detect malnutrition at an early stage for 
planning and implementing timely interventions at the 
community level.

Millennium Development Goal 1 (Target 2) aims to halve, 
between 1990 and 2015, the proportion of  people who 
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suffer from hunger as measured by the prevalence of  under-
weight among under-5 years children.[4] The burden of  
under-nutrition among under-fi ve children has not changed 
much even though various intervention programs are in 
operation in India. Current changing dietary patterns are also 
affecting the nutrition status of  under-fi ve children resulting 
in increased prevalence of  adult noncommunicable diseases 
such as obesity, diabetes, hypertension and coronary heart 
disease. The need of  the hour is to examine the burden of  
under-nutrition and obesity, study it’s determining factors and 
assess the effectiveness of  the various approaches to combat 
malnutrition among under-fi ve children. The present review 
article discusses the issues and strategies for strengthening 
service delivery to under-fi ve malnourished children in India.

MATERIALS AND METHODS

The information was collected from Google search 
engine, MedLine, and others. The keywords used for the 

search included: Malnutrition, obesity, under-fi ve children, 
determinants, strategies, India. The search since 1999 until 
date yielded 64 articles out of  which 14 articles, which were 
not related to the topic were excluded. Twenty articles were 
analyzed under the section problem burden, 12 articles 
under determinants and remaining under the headings 
of  introduction, recent observations, and strategies. 
These were reviewed and analyzed for discrepancies. The 
information was presented in the form of  descriptions 
under the headings - problem burden, determinants, recent 
observations, strategies, and conclusion.

Problem burden
It was reported that under-weight among under-five 
children ranged from 39% to 75%, stunting from 15.4% 
to 74% and wasting from 10.6% to 42.3% in different 
parts of  the country.[5-24] [Table 1] On the other hand, very 
few studies had been conducted to assess the prevalence 
of  overweight or obesity among under-fi ve children.[5-7] 
National Family Health Survey-3 data showed over-weight 

Table 1: Studies on malnutrition among under-fi ve children in India
Location and year 
published

Age group Sample size Prevalence % Reference 
number

NFHS-2 (1998-1999) <3 years Multi centric study at country level Malnutrition: 42.7 Overweight: 1.6 [5]
NFHS-3 (2005-2006) <3 years Multi centric study at country level Malnutrition: 40.4 Overweight: 1.5 [6]
Karnataka (2010) 2-5 years 425 Overweight: 4.5 Obesity: 1.4 [7]
Pune (2000) Follow-up study 

from infancy period 
to 5 years

845 Deterioration of nutritional status over 
time in 30-50 children

[8]

Chandigarh (2001) 0-5 years 1286 Under-weight: 51.6 (IAP criteria) [9]
West Bengal, 
Kolkata (2001)

0-5 years 600 Under-weight: 46.57 (NCHS), 60.29 
(IAP criteria)

[10]

Punjab at state 
level (2002)

0-5 years 400 households in each district Under-weight: 50.3 Stunting: 60 
Wasting: 12

[11]

Delhi (2003) 6 months-2 years 1661 Under-weight: 60.7 [12]
Delhi, urban slum (2005) 9-36 months 545 Stunting: 74 Under-weight: 75 

Wasting: 19
[13]

Madhya Pradesh, 
Jabalpur district (2005)

0-5 years 1022 (27 tribal villages) Stunting: 51.6 Under-weight: 61.6 
Wasting: 32.9 (WHO criteria)

[14]

Bihar, Samastipur 
district (2005)

0-5 years 191 All children under-weight [15]

Rajasthan, 
Jodhpur (2006)

0-5 years 914 Stunting: 53 Under-weight: 60 
Wasting: 28 children

[16]

West Bengal, Hooghly 
district (2008)

0-5 years 116 males, 111 females 55.9, 51.4 and 42.3 of the girls were 
under-weight, stunted and wasted 
respectively compared to 46.6, 40.5 
and 35.3 of the boys

[17]

West Bengal, 
Medinipur district (2008)

1-14 years 165 Stunting: 26.1 Under-weight: 33.9 
Wasting: 19.4

[18]

West Bengal, Nadia 
district (2009)

3.0-5.9 years 2016 Stunting: 48.2 Under-weight: 48.3 
Wasting: 10.6 Thinness: 49.68 
and 51.57 among boys and girls, 
respectively

[19,20]

Andhra Pradesh (2011) <3 years 805 Under-weight: 39 Stunting: 30 
Wasting: 22

[21]

Chandigarh (2011) 0-5 years 803 Under-weight: 50.4 [22]
North Bihar (2011) 
Darbhanga district

6-59 months 1405 Acute malnutrition, 15.4 (NCHS), 19.4 
(2006 WHO references)

[23]

Uttar Pradesh, Bareilly 
district, urban slum (2012)

0-5 years 110 Under-weight: 66.3 (IAP criteria) [24]

NFHS: National family health survey, IAP: Indian academy of pediatrics, NCHS: National center for health statistics
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prevalence as 1.6%,[6] while another study revealed 4.5%.[7] 
The relative high prevalence of  overweight and obesity in 
some urban and high socioeconomic status groups were 
a matter of  concern.[25] This observed difference with 
respect to under-nutrition and over-nutrition in national 
and local studies may be due to the differences in the 
methodology adopted like the target group and age group 
chosen, operational defi nitions and instruments used for 
classifi cation, parameters studied, sample size studied and 
the geographical area involved in the study.

Determinants
Under-nutrition
There are various risk factors that showed an association 
with under-nutrition among under-fi ve children. West 
Bengal study found that signifi cantly higher proportion 
of  malnutrition among female children compared to 
the males were among the higher birth order and those 
belonging to families with lower per capita income.[17] 
It was found that there was a signifi cant rural-urban as 
well as gender difference in growth and nutritional status 
of  Indian preschool children.[26] Furthermore, food 
consumption was found to be lower among girls compared 
to boys.[27] Poor feeding practices was common during 
infancy with 46.4% of  under-six month’s aged children 
receiving exclusive breastfeeding and 56.7% of  those aged 
6-9 months receiving complementary food items. The rates 
of  exclusive breast feeding and complementary feeding 
were higher for mothers who had more antenatal visits and 
watched television.[28] A study reported that 60% of  the 
caregivers did not know regarding growth monitoring of  
child.[29] Hence, the factors related to nutrition and growth 
monitoring affects the malnutrition status of  children.

It is known that place of  residence, household wealth, birth 
weight, age of  child, awareness regarding diarrheal disease 
and acute respiratory tract infection control, maternal 
education, number of  under 5 years children < and 
source of  drinking water were strong predictors of  child 
nutritional status in developing countries.[30] In Indian 
preschool children, the risk of  infection was more 
consistently associated with body mass index (BMI) for 
age and wasting which indicate current energy defi cit as 
compared to weight for age and height for age.[31] Maternal 
factors like age, weight and anemia also signifi cantly affect 
child’s nutritional status.[30,32] In an intervention study which 
compared dietary intake and nutrient sources among Dalit 
mothers for their children aged 6-39 months living in 
villages based on improved access to the traditional Dalit 
food system noted that there were no signifi cant difference 
in children’s food intake between the intervention and 
control villages.[33] Instead, other studies have concluded 
that there is a close positive link between the nutritional 
status of  preschool children and the stages of  development 

of  the states where they lived.[34] Hence, the different types 
of  risk factor distribution and its infl uence on malnutrition 
status of  children in a given set up should be analyzed for 
planning diverse control measures in different states.

Over-nutrition
There is a paucity of  data related to the prevalence and 
determinants of  overweight and obesity among under-fi ve 
children in India.[7] The highest prevalence of  overweight 
among preschool children was found in Eastern Europe 
and the Middle East, whereas the same in India and Sri 
Lanka was the lowest. Although the prevalence is lower in 
Asia than in Africa (4.9% in 2010), the number of  children 
(18 million) affected is higher in Asia.[35] A study conducted 
in Ernakulam District of  Kerala, among 5-16 years of  age, 
highlighted that childhood obesity showed an increasing 
trend in a short period of  2 years from 2003 to 2005 [36] A 
study among 4-12 years aged children showed that the mean 
total calorie intake of  the children was not signifi cantly 
high, but the calories derived from fats was more than the 
desired 25%, which was especially high in the 4-7 years 
age group. Lack of  physical activity, watching television 
or video for more than one 1 h daily and a positive 
family history of  obesity contributed signifi cantly to child 
obesity.[37] It is stressed that there might be possibility of  
emergence of  obesity during the preschool period, which 
should be elucidated by further studies. Furthermore, there 
is a need to fi nd out the regional variation and determinants 
of  obesity among the under-fi ves.

Recent observations
There is a difference between the malnutrition estimates 
using the recent WHO child growth standards and earlier 
used Indian Academy of  Pediatrics (IAP) classifi cation. The 
Government of  India has accepted the new WHO child 
growth standards, based on the WHO Multicenter Growth 
Reference Study, which estimates severe malnutrition 
in children between 1 and 3 years of  age to be 15.6%, 
much above the current estimate of  4.2%, based on the 
IAP classifi cation, and 13.7% among children between 
3 and 5 years of  age, again way higher than the current 
estimate of  2.9%.[38] There is also difference between the 
malnutrition estimates using the recent WHO child growth 
standards and the National Center for Health Statistics 
(NCHS) reference.[39] Use of  the new WHO standards, as 
compared to the earlier NCHS references, has also resulted 
in differences in mean Z-scores for weight-for-length and 
weight-for-age and changes in the prevalence of  wasting, 
stunting and under-weight; although the direction and 
magnitude of  difference are not consistent.[39] Compared 
with the NCHS reference, the mean weight-for-length and 
weight-for-age Z-scores were higher, and the mean length-
for-age Z-scores were similar, using the WHO standards.[39]
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It is recommended that the use of  the Z-score system is 
important for identifying all facets of  under-nutrition and 
incorporating Composite Index of  Anthropometric Failure 
is important for estimating the true prevalence of  under-
nutrition.[40] A recent study on assessment of  nutritional 
status of  preschool children from various states of  India 
found that the lowest percentages of  under-weight children 
according to the Z-score were found in the states of  Goa, 
Kerala, and Punjab, the three most developed states in 
India.[41] Along with these three states the percentages of  
under-weight children was also low in the North-Eastern 
states where women are well-educated. Thus, it was 
concluded that the overall development, enhancement of  
level of  education and low gender inequality are the key 
factors for improvement in the health status of  Indian 
children.[41] However, there is a need for further inter-
disciplinary research to collect data from families on 
behavioral risk factors in order to understand why some 
families are more prone to having children with low weight 
for age Z-scores. The diversity in the signifi cant covariates 
between the states showed that there was a need for Indian 
nutrition programs to adopt state-specifi c approaches 
to tackle malnutrition.[42] It is concluded from another 
study that understanding the causal role of  stunting and 
its prevention as well as improving birth weight are the 
key for improving effi cacy of  public health programs for 
preventing under-fi ve malnutrition in India.[43]

Strategies suggested
Short term
It is important to accurately quantify the magnitude of  the 
problem of  malnutrition among the under-fi ve children. 
Weight, height and BMI for age are the anthropometric 
parameters commonly used for assessment of  nutritional 
status among children. Prevalence of  under-nutrition is 
assessed by weight for age, height for age, BMI for age, and 
wasting (weight for height irrespective of  age) for under-
fi ve children.[44] Of  these, weight for age is the most widely 
used indicator for assessment of  nutritional status because 
of  ease of  measurement.[44] Children can be under-weight 
because they are stunted, or wasted or stunted and wasted. 
Under-weight cannot distinguish between current or past 
or past and current energy defi cit. Stunting is an index of  
cumulative past energy defi cit, but does not refl ect current 
energy status. BMI is an index of  current energy defi cit 
because it is computed from current weight and current 
height of  children. As low BMI is the indicator of  current 
energy defi cit, early detection of  low BMI for age and 
expeditious correction of  it is likely to be the most effective 
intervention for preventing stunting. Thus use of  BMI for 
assessment of  current nutritional status in Indian children 
is essential in all settings where length/height measurements 
are possible.[44] Thus, BMI can be used for assessment of  
both obesity/adiposity and under-nutrition status in children.

A study by Ramachandran and Gopalan found that there 
was a progressive increase in under-weight and stunting 
rates between 3 and 23 months of  age;[44] thus, the service 
component should be strengthened, especially for under-
two children with respect to exclusive breast feeding, 
supplementary feeding practices, regular growth monitoring, 
prevention of  infections, immunization, health and 
nutrition education of  mothers with necessary follow-up, 
and corrective actions. At the grass root level, planning 
and integration of  the work of  Anganwadi workers under 
Integrated Child Development Service (ICDS) , Accredited 
Social Health Activists (ASHA) under National Rural Health 
Mission and active community participation will result 
in better delivery of  services to target groups. Moreover, 
effective implementation of  the services requires adequate 
manpower and their periodic capacity building, infrastructure 
development, regular supply of  quality food items, and 
logistic support. Facility based service need to be given to 
children with severe acute malnutrition, those with poor 
appetite or acute medical complications. Promotion of  
low-cost sustainable solutions like optimal infant and young 
child feeding practices need to be facilitated for preventing 
the occurrence of  severe acute malnutrition.[45]

Responsive complementary feeding, whereby the mother 
feeds her child in response to child cues and psychomotor 
abilities, if  low, can contribute to malnutrition. A recent 
study among 8-20 months old children showed that the 
responsive feeding intervention provided significant 
improvements in children’s self-feeding and mother’s verbal 
responsiveness, but not weight gain. Weight gain required 
more nutritional availability, especially in areas of  high food 
insecurity.[46] Since the variance in mild under-weight has 
a larger correlation with child mortality than variance in 
severe under-weight[3] and the majority of  under-nutrition 
cases belonged to mild malnutrition category, distribution 
of  double ration even for mild malnourished children 
may be an important step in managing under-nutrition 
among children. Studies have shown that under-nutrition 
is more prevalence among marginalized groups such as 
slum dwellers, tribal population, and rural remote areas; 
therefore, there is a need for strengthening both coverage 
and quality of  service delivery for these target groups 
following the principles of  equitable distribution.

Various intervention models conducted in Bellary district 
in Karnataka, Tamil Nadu Integrated Nutrition Project in 
Tamil Nadu, Dular scheme in Bihar, Integrated Nutrition 
Health Project in nine states have shown varied success 
rates on nutritional status of  children.[47] An intervention 
study in Rajasthan on the impact of  nutrition care centers 
showed a reduction in prevalence of  under-nutrition from 
66.7% to 59.6%.[48] The success of  programs depends 
on various factors including regional or state level needs, 
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community perceptions and behaviors, acceptability of  
intervention measures by households, food security issues, 
food beliefs or taboos, likes or dislikes, cooking and child 
rearing practices, quality and quantity of  the food item 
served. In this regard, evaluation of  nutritional counseling 
for mothers and recommending sustainable behavioral 
change modifi cations are important factors that need to be 
considered to reduce the burden of  malnutrition.

Long-term
Factors associated with socioeconomic inequality such as 
poverty, illiteracy, lack of  awareness regarding the quality of  
food items, large family and poor sanitary environment are 
associated with malnutrition.[49] The malnutrition is found 
to be 2.7 times higher among families with lower household 
wealth index.[6] Rapid population growth and political 
commitment have an indirect effect on malnutrition. 
Hence, socioeconomic development of  the country with 
involvement of  all the stakeholders concerned could result 
in reduction of  malnutrition.

CONCLUSION

Prevalence of  under-nutrition among under-fi ve children 
is relatively high and varied widely depending on the 
assessment methodology adopted, and there are limited 
studies on assessment of  over-nutrition. The distribution 
of  risk factors and its infl uence on malnutrition among 
children in a given set up should be analyzed in planning 
diverse control measures. Strengthening public health 
interventions for mild malnutrition cases among the 
vulnerable groups with a focus on socioeconomic 
development and research on overweight, obesity and 
its etiological factors in the country are the prerequisites 
required to tackle malnutrition among under-fi ve children 
in India.
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