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ABSTRACT

Malnutrition is a common public health condition among children under five years
of age. Nearly half of the global childrens’ deaths are attributable to undernutrition.
In 2020, 149 million children were stunted (low height-for-age), 45 million were
wasted (low height-for-age), and 38.9 million were overweight and obese (weight-for-
height) as per global report of World Helath Organization. This critical review aims
to effectively address the problem of malnutrition in children under five year by
determining its risk factors in India. A comprehensive review of the literature was
conducted using PubMed, Google Scholar, Web of Science, Embase, and a manual
review of the reference list after selected studies were done to identify relevant
published articles. The search was conducted from 01-01-2012 to 20-01-2021. The 28
potential studies have been identified that fulfilled the eligibility criteria. The findings
indicate that maternal and paternal education, maternal BMI, breastfeeding and
caring practices, socio-economic status, household air pollution, residence location,
water and sanitation facilities, birth order, birth weight less than 2500 gram, and
sex of the child are a few of the vital determinants of child malnutrition. In conclusion,
there is a need to receive a multiple of startergies for state and area level with a
thought of community-based approach that straightforwardly targets the prompt,
basic, and fundamental determinants of child undernutrition.
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INTRODUCTION
Malnutrition is a common public health condition among children under five
year of age (UNICEF, WHO, 2021). Nearly half of the global children’s deaths
are attributable to undernutrition (UNICEF, WHO, 2021). In 2020, 149 million
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children were stunted (low height-for-age), 45 million were wasted (low height-
for-age), and 38.9 million were overweight and obese (weight-for-height) as per
global report of World Health Organization (UNICEF, WHO, 2021). The vast
majority of these, for the most part, happen in low-and-middle-income countries,
particularly in Africa and Asia (UNICEF, WHO, 2021). The National Family
Health Survey (NFHS) of India reported the prevalence of stunted (35.5%),
underweight (weight-for-age) (32%), and wasted (19.3%) children  [(National
Family Health Survey (NFHS-5), 2021)]. There has been a considerable decline
noticed in the prevalence of childhood stunting, underweight, and wasting,
with a plausibility that the number of children with malnutrition increases
further in the aftermath of covid-19 global lockdown (Headey et al., 2020).

In recent times, India has had so much to deal with in terms of malnutrition
burden. In 2020, India accounted for more than 24% of global stunted
children.(UNICEF, WHO, 2021) Additionally, in 2021, the prevalence of stunting
has increased in 13 out of 22 states and union territories while the overall
reduction in the prevalence of stunting, underweight, and wasting was only
2.9% (NFHS-5:32.1%, NFHS-4: 35.8),  3.7% (NFHS-5:32.1%, NFHS-4: 35.8),
and 1.7% (NFHS-5:32.1%, NFHS-4: 35.8) respectively (National Family Health
Survey (NFHS-5), 2021).

The wholesome status of the children was linked to several direct or indirect
factors like maternal nutrition (Kelly et al., 1996; Kim et al., 2019; Zaveri et al.,
2020), maternal education (Anjum et al., 2011; Chakrabarti et al., 2020; Zaveri
et al., 2020), pre-pregnancy BMI (Vats et al., 2021), gestational weight gain
(Bird et al., 2017; Bouvier et al., 2019), maternal anemia (Anjum et al., 2011),
birth order (Coffey et al., 2021; Dhingra and Pingali, 2021), low birth weight
(Zaveri et al., 2020), birth weight (Kim et al., 2019), maternal age (Deshmukh
et al., 2013; Sk et al., 2021), maternal residence (Deshmukh et al., 2013; Khan
and Das, 2020; Kim et al., 2019; Menon et al., 2018; Meshram et al., 2014),
antenatal care (Kim et al., 2019), child sex (Das et al., 2021; Jose, 2017;
Murarkar et al., 2020; Patel et al., 2013), toilet facility (Aguayo et al., 2016;
Dearden et al., 2017;  Ghosh et al., 2021; Gupta and Santhya, 2020; Kim et al.,
2019; Menon et al., 2018) and socio-economic profile (Khan and Das, 2020; Kim
et al., 2019; Sharma and Subramanyam, 2021). These were the main
determinant of the anthropometric failure (stunting, underweight, and wasting)
among the children. Despite the noticeable progress, health inequalities among
the low-and-middle-income countries like India are caused by unequal
distribution of power, goods, and services, leading to ill-health, mortality and
premature morbidity among children (Guerra et al., 2016).

Several studies reported that malnutrition in early childhood could impair
psychological and intellectual development (Liu et al., 2003; Lozoff et al., 2000).
The disturbance in both psychological and intellectual development can impair
performance at school, overall growth, and behavior (Liu et al., 2003; Lozoff et al.,
2000). Furthermore, malnutrition in early childhood is often related with a reduction
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in economic productivity, leading to socio-economic deprivation (Liu et al., 2003;
Lozoff et al., 2000). It has been estimated that 22% of income is lost per annum by
an adult who suffers from malnutrition (Improving Child Nutrition: The Achievable
Imperative for Global Progress - UNICEF DATA, 2021). Therefore, it is very crucial
to develop an effective strategy to control child malnutrition in India. However,
developing an effective strategy will require the comprehensive consolidation of
evidence on the malnutrition burden and its underlying determinants. Overall,
understading of the primary determinants of malnutrition is therefore critical for
effectively guiding health authorities in developing a country and state-specific
policy action plan. As a result, this review was conceived with the goal of identifying
the factors of malnutrition in children under the age of five.

MATERIALS AND METHODS

Search Strategy and Outcome:
The review of literature was performed using PubMed, Goggle Scholar, Web of
Science, Embase and a manual review of the reference lists from the selected
studies was done to identify relevant published articles. The search was
conducted from 01-01-2012 to 20-01-2021 (DD-MM-YYYY). The search strategy
was developed by using a combination of Medical Subject Heading (MeSH)
terms and words in Title/Abstract: (((((((“malnutrition”[Title/Abstract]) OR
(“stunting”[Title/Abstract])) OR (“wasting”[Title/Abstract])) OR
(“underweight”[Title/Abstract])) OR (“malnutrition”[MeSH Terms])) OR
(“nutrition disorders”[MeSH Terms])) AND (((“risk factors”[MeSH Terms]) OR
(“risk factor”[Title/Abstract])) OR (“determinant”[Title/Abstract]))) AND
((“india”[Title/Abstract]) OR (“india”[MeSH Terms]). The selected articles were
then accessed in full text to check for eligibility criteria. The similar articles
were removed by cross-referencing. During the search papers were managed
using Mendeley software (Elsevier).

Study Selection

Inclusion criteria
· Children younger than 5 years (0-60 months)

· Studies must report malnutrition/undernutrition (stunting, underweight,
and wasting)

· Case-control study

· Cohort study

· Cross-sectional study

· Natural conception

· Studies published in English only
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Exclusion criteria

· History of venereal diseases

· Grey literature

Data Extraction
The selected articles were imported to Mendeley library, and if the discrepancies
were found in the data, then articles were excluded. The summary of the selected
studies was recorded; these include: author’s name, year of publication, country/
location of the study, sample size, study period, the study period of malnutrition/
undernutrition, study outcome and adjustment for covariates.

RESULTS AND DISCUSSION

Maternal Factors

Maternal and paternal education

One of the most significant and persistent factor linked to stunting, wasting,
and underweight is parental education (Khan and Das, 2020; Meshram et al.,
2014; Sk et al., 2021). The mother’s education among the parents plays a much
bigger role than fathers’ education and is strongly associated with child
malnutrition (Miller and Rodgers, 2009). Socio-cultural norms in India direct
mothers’ role to be more child-rearing and domestic chores oriented. Thus, several
pathways affect the child’s nutrition as a result of the mother’s education. Firstly,
mothers with a higher education are more conscious of their children’s nutrition,
resulting in better child rearing (Fadare et al., 2019; Tasnim et al., 2018). The
mothers who are educated provide a healthy environment for better nourishment
among children (Tasnim et al., 2018). Educated women are also expected to
have better hygienic practices and more availability of structured toilets than
uneducated mothers (Kajjura et al., 2019). Secondly, higher maternal education
is associated with a better awareness of healthcare services in prenatal, antenatal
and postpartum care. The educated mothers were found to be more inclined to
have adequate antenatal care visits and complete immunization for themselves
and their children than the uneducated mother (Ogbo et al., 2019). Complete
immunization and adequate antenatal care lowers the risk of infectious illness,
which play a major role in child malnutrition. Furthermore, educated mothers
were more likely to be financially self-sufficent and have a high level of autonomy
towards resources (Shroff et al., 2009). As a result, mothers can contribute to
family income, resulting in equitable gender standards for children’s
nourishement (Shroff et al., 2009). The purchasing power for nutritious food
and access to counseling increases maternal and child health. The healthier
mother can adequately breastfeed (Horta et al., 2007; Scherbaum and Srour,
2016) and deliver children with high birth weight (Uthman, 2009).
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However, a higher education level of the father also leads to a higer household
income which ensures access and availability to essential food for child nutrition
(Khattak et al., 2017). This link appears to be stronger, when mother has poor
social standing and low decision-making power in the home. An educated father
tends to guide his wife to have better understanding about child care methods
(Khattak et al., 2017; Boah et al., 2019). Thus, if both the parent were
uneducated, overall family income would be low and has low access to adequate
nutrition. Their child is more prone to growth retardation due to lack of adequate
amenities and increased risk to diseases ( Khattak et al., 2017; Boah et al.,
2019).

Maternal BMI

Maternal body mass index (BMI) is a major indicator of maternal nutrition. The
low maternal BMI is caused by insufficient dietary intake, the poor nutritional
quality of diet, frequent infections, and short pregnancy intervals (Goudet et
al., 2011; Mokalla et al., 2020; Özaltin et al., 2010). The consequences of poor
maternal BMI are reflected throughout the pregnancy as they have low
gestational weight gain and high infant and maternal morbidity and mortality.
Several recent studies have shown maternal BMI to be closely associated with
child nutritional status (Subramanian et al., 2010; Tigga and Sen, 2016; Vats
et al., 2021). Tigga and Sen (2016), in their study, showed that BMI of the
mother was significantly and highly correlated with height-for-age and BMI.
Subramanian et al. (2010) in their study observed a mutually adjusted model;
an increase in 1 unit of maternal BMI was associated with a lower relative risk
for childhood undernutrition (RR:0.957), stunting (RR:0.961), and wasting
(RR:0.965).

Breastfeeding and caring practices

Breastfeeding and caring practices play a pivotal role in child malnutrition
(Scherbaum and Srour, 2016). Breastfeeding promotes healthy growth and
development of the infants providing a physiological and psychological advantage
for a child and a mother (Horta et al., 2007). Several studies have found that
children who were exclusively breastfed had a lower risk of stunting, wasting,
and underweight. The odds of undernourishment were very high if children
were not exclusively breastfed (David et al., 2020; Dodos et al. (2018). The
child’s nutritional status also depends on the nature and duration of feeding
practices. The child rearing practices are critical during the early months of an
infant as growth is faster, and protection against illness and infection is most
needed during this crucial period. Singhal et al. (2013) and Prerna Singhal
(2013) in their study observed that children who were bottle-fed, despite being
breastfed, had a higher prevalence of stunting, wasting, and underweight as
bottle feeding is a source of gastrointestinal infections which leads to macro-
and micronutrient deficiency.
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Household and Community-level Factors

Socio-economic status

Socio-economic status contributes significantly towards malnutrition in children
under the age of five (Khan and Das, 2020; Kim et al., 2019). Socio-economic
status affects utilization of health care services for mother and the child. The
economic capital influences the spending power for food and hygiene standards
(Baharvand et al., 2021). Providing food and hygiene such as a high-quality
nutritious diet, toilet facility, and good household air quality are crucial for
child’s developement. A family with low socio-economic standing will be unable
to achieve these requirements. Children from lower socioeconomic background
were more likely to be stunted, wasted, and underweight than those from higher
socioeconomic background (Khan and Das, 2020; Kim et al., 2019; Sharma and
Subramanyam, 2021). The low SES family has less money so they spend less
on helath care services, and as a result mothers have limited knowledge of child
feeding methods (Baharvand et al., 2021). Furthermore, low SES households
are unable to offer clean water, adequate sanitation, or quality housing
(Chakrabarti et al., 2020). This condition, both directly and indirectly, raises
the prevalence of chronic infection in children under the age of five, resulting
in a rise of malnutrition (Gupta and Santhya, 2020).

Household air pollution

Household air pollution is mainly comprised of smoke from the burning of unclean
cooking fuel and indoor tobacco smoking (WHO Guidelines for Indoor Air
Quality: Selected Pollutants, 2018) (WHO, 2018). Several studies in India have
examined the effect of different components of household air pollution in relation
with the infant mortality, respiratory diseases, anemia and low birth weight
that lead to child undernutrition (Balietti and Datta, 2017; Islam et al., 2021;
Kurata et al., 2020; Kyu et al., 2009; Mishra and Retherford, 2007;  Patel et al.,
2015; Upadhyay et al., 2021). For instance, Upadhyay et al. (2020), in their
longitudinal data from young lives study, found that children living in a
household where unclean cooking fuel is used were more prone to have lower
height-for-age scores compared with living in a household where clean fuel is
used. Balietti and Dutta , (2017) in their study, also observed the same association
using the data from NFHS-3. Isalm et al. (2020) in their study supported the
above association and showed the absence of separate kitchen and exposure of
environmental tobacco as a strong gradient for undernutrition.

Place of residence
The children living in an urban location are taller than other children of their
age (Charmarbagwala et al., 2004). The reason behind this may be that there
is a better healthcare provision in cities than in rural areas. The study conducted
by Bharti et al. (2008) found that the consequences of spatial differences,
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especially rural-urban, along with other socio-economic factors, was significant
regarding the health status of the children. While, when the age and socio-
economic variable were controlled, spatial effect decreased. In their study, Ghosh
et al. (2011) supported that urban lifestyle and lack of physical activity irrespective
of child sex make urban children more obese than their rural counterparts.

Water and Sanitation facilities
Diarrhea is the leading cause of malnutrition in children under the age of five,
leading to higher morbidity and mortality (Ghosh et al., 2021; Nguendo-Yongsi,
2008). The main cause of diarrhea is unhygienic food preparation,  feeding
method, sanitation, and stool disposal management (Kim et al., 2019). This
unhygienic behavior is more acute when there is inadequate access to clean
water. The reduced immunity among the children is directly caused by diarrhea
(Pongou et al., 2006). Diarrhea also leads to other infectious diseases which
cause malnutrition. Furthermore, contaminated water resources, inadequate
sanitation places, unsafe stool disposal systems, increased parasitic infection,
and overall contamination in the food and water will directly increase infection
load among children (Johri et al., 2019). Several studies have reported that
increased toilet coverage will reduce exposure, prevent contamination, and
reduce malnutrition in the long run (Aguayo et al., 2016; Dearden et al., 2017;
K. Ghosh et al., 2021; Gupta and Santhya, 2020; Kim et al., 2019; Menon et al.,
2018). In fact, Chakrabarti et al. (2020) in their study also observed that access
to safe drinking water improves height-for-age.

Child Factors

Birth order
The birth order of the child refers to the sequence of birth. Behram et al. (1988a,
1988b) in their study created a model to estimate the key factors of parental
preferences for the distribution of nutrients among their children. When
productivity equity was a trade-off, then the estimate of latent variable in rural
south india revealed that parent prefered older children. This implies that if a
parent cannot afford enough food, they will feed their elder children first. The
reason behind this is an assumption of early wage-earning by older children
and as a result they expose their younger sibling at a risk of malnutrition.
Several other studies supported the above-mentioned findings of positive
correlation between malnutrition with birth order (Charmarbagwala et al., 2004;
Coffey et al., 2021; Dhingra and Pingali, 2021;  Ghosh, 2011).

Sex of the child

The sex of the child is a major determinant of malnutrition (Murarkar et al.,
2020). Several studies found that societal preferences map more towards sons
getting better nutrition than their daughters (Das et al., 2021; Jose, 2017;
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Murarkar et al., 2020; K. A. Patel et al., 2013). The study conducted by Patel et
al. (2013) in an urban slum found that female children were with a remarkably
high incidence of stunting and malnutrition. Jose et al. (2017) in their study
found that there was considerable heterogeneity existing in nutrient intake
across both genders in the various state of India. This study also showed that
child-specific household and exogenous factors play a crucial role in the
determination of gender disparity in health. This malnutrition among females
doesn’t only lead to child malnutrition, but it also led to undernourished
reproductive women, who were more prone to bad obstetric history (Kushwaha
et al., 2021), cardiovascular (Kushwaha and Mishra, 2019) and cardiometabolic
diseases (Kushwaha et al., 2021) and as a result, the new generation has a
higher probability of being undernourished (Griffiths et al., 2002).

Low birth weight

Low birth weight is defined as birth weight less than 2500 gram (Cutland et al.,
2017). The causes of low birth weight are not clearly understood. The complex
interaction of several direct or indirect factors such as mother’s malnutrition,
low socio-economic status, previous cesarean section, and poor utilization of health
care facilities manifests into low birth weight (Anjum et al., 2011; Sutan et al.,
2014; Zaveri et al., 2020). Low birth weight babies were more prone to feeding
difficulties, pneumonia, cardiovascular diseases, respiratory diseases, illness due
to infection, and malnutrition (Al Hazzani et al., 2011; Hack et al., 1995; Hilaire
et al., 2021). The LBW are also correlated to cough and diarrhea (Lira et al.,
1996) as these are the leading cause of childhood malnutrition in India. Several
studies support that the LBW is highly correlated with childhood stunting,
wasting, and being underweight as compared to infants with normal weight
(Ansuya et al., 2018; Huey et al., 2019).

CONCLUSIONS
In conclusion, the factors associated with undernutrition were maternal and
paternal education, maternal BMI, breastfeeding and caring practices, socio-
economic status, household air pollution, place of residence, water and sanitation
facilities, birth order, low birth weight and sex of the child (Figure 1). There is a
need to adopt a multiple startergy for state and area level with a thought of
community-based approach that straightforwardly targets the prompt, basic,
and fundamental determinants of child undernutrition. The approach should
be supported with counselling sessions, and supplementary food to improve
overall maternal and child health. Public health campaigns should grow in
numbers to increase awareness regarding breastfeeding practices, proper
sanitation, and hygiene practices. Further, nutritional intervention could be
implemented on mothers and children with an initiative to address proper diet,
access to good food, and poverty. These aforementioned possible strategies will
yield a more sustainable improvement in child nutrition in India, which will
help us to achieve the WHO global nutrition target by 2025.
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Figure 1: The determinants of the child malnutrition
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