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Abstract

Implications of child undernutrition is not limited to adverse impact on physical growth but on optimum brain growth, mental
health and cognitive development. The adverse effects of micronutrient deficiencies in mothers and children are serious
with impact on morbidity, mortality, anemia, school performance, overall productivity and national development. Only in
the last two decades, studies on the month-wise trend in the prevalence rate of child undernutrition in under five years has
drawn attention to the fact that the stunting and underweight rate increases steadily up to 24 months, peaks at about two
years of age and then stabilises. Efforts are therefore being directed to the significance of concentrating on implementation
of child undernutrition preventive measure in the first 1000 days of life. As per the globally accepted conceptual framework
of child malnutrition and the evidence available of effective interventions, emphasis is to ensure universal coverage of
selected package of essential nutrition interventions (ENIs) and coupling these with nutrition sensitive interventions. Priority
interventions in the first 1000 days comprise nutrition care package linked to antenatal care services, intensive efforts for
universal adoption of appropriate infant and young child feeding practices and context specific nutrition sensitive measures
.For effective implementation, special attention to mapping of the ’at risk’ households having a member falling in the 1000
days window needs special attention. The contacts of health workers with antenatal care and routine child immunization
services need to be effectively used for promoting appropriate maternal nutrition care and breastfeeding and complementary
feeding practices in the first 1000 days of life. Along with universal coverage of ‘at risk’ households with ENIs, it is imperative
to ensure that the context specific nutrition sensitive interventions are simultaneously addressed, as reflected in the design of
India’s National Nutrition Mission/Poshan2.0.

KeyWOFdS: Child Undernutrition; Maternal malnutrition; Micronutrient Deficiencies; First 1000 days of life; ENIs; IYCF;
India; immunization; ANC

Abbrevations: GDP: Gross Domestic Product; IUGR: Surveys, NCHS: National Centre for Health Statistics; ENIs:
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Breastfeeding, CF: Complementary Feeding; IYCF: Infant and
Young Child Feeding; ICDS: Integrated Child Development
System.

Introduction

Undernutrition reduces chances of survival and
adversely affects ability of young children to grow
optimally, both physically and mentally. Persistently high
level of stunting, wasting and underweight in children in
India remains a serious concern. Malnutrition has serious
implications throughout the life cycle, adversely affecting
health, education, productivity and economy of a country.
Design of a nutrition programme therefore needs to prioritize
selected package of interventions and reach the right target
group at right time to prevent malnutrition and facilitate
optimum development. The chapter presents implications
of malnutrition on overall development and the rationale
of designing programme that focus on the first 1000 days
of life with selected doable interventions that could make a
difference.

Malnutrition and Development

Malnutrition, comprising undernutrition, overweight/
obesity and micronutrient deficiencies, have serious
consequences on child morbidity, mortality and development
[1]. Maternal-Child malnutrition is the leading risk factor for
disease burden. Globally, maternal and child undernutrition
is estimated to be the underlying cause of nearly half of
under-five child deaths [2,3]. In India, 68% of under-five
deaths are associated with undernutrition [4].

Undernutrition in children is estimated to reduce a
nation’s economic advancement by at least 8% due to its
impact on young child mortality, increasing incidence of
morbidity, direct productivity losses, poor cognition and
reduced schooling [5]. Based on analysis of demographic and
health survey data of a number of countries, an association
between height and cognitive development gradient has been
reported [6]. Undernutrition impairs brain development and
cognitive abilities during the early days with implications
on delayed school enrolment, high school drop-out rate
as well as poor performance in school and lower learning
outcomes [7]. A multi-country study analysis reveals that
for every 10% increase in the prevalence rate of stunting,
the proportion of children reaching the final grade of school
dropped by almost 8% [8]. Undernutrition in early childhood
therefore adversely influences school concentration, learning
at school, livelihood actions and productivity through the
life cycle leading to intergenerational cycles of poverty and
malnutrition. WHO estimates that reduced school attendance
of stunted children results in reduced earning capacities
equal to an average 22% loss of yearly income in adulthood
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[9]- The implications at the macro level are grave—annual
losses of around 10% of Gross Domestic Product (GDP).

Poor nutrition of pregnant women adversely affects
growth of foetus and contributes to intrauterine growth
retardation (IUGR) and low birth weight (LBW) and this in
turn increases the occurrence of a wide range of metabolic
disorders and chronic diseases when adults [10,11]. It is
postulated that a mechanism for survival results in the
adaptation of IUGR foetus or offspring to in vitro or extra-
uterine environments with evolutionary advantages for
survival, resulting in inappropriate programme offspring
with adverse consequences in adulthood [12]. Today, under
nutrition in early childhood is recognised to be an important
factor for increasing the chances of adult-onset chronic
diseases such as diabetes, cardiovascular diseases, etc. with
negative impact on work capacity, health expenditure and
earnings.

Deficiencies of various micronutrients, often referred
to as “hidden hunger,” have grave consequences on health,
education and development. Nutritional anaemia is caused
by deficiencies of one or all of the following micronutrients
-iron, Folic acid and vitamin B12.The implications of iron
deficiency and anaemia are serious across all age groups, but
are of special concern during pregnancy and early childhood.
Anaemia notonly contributes to high morbidity and mortality
butalso reduces performance and productivity. Itis estimated
thata population increase in maternal haemoglobin by 1g /dl
could reduce the risk of maternal mortality by approximately
25% [13]. Maternal iron deficiency anaemia prior to
and early pregnancy places mothers at increased risk of
significant decrements in foetal growth, preterm birth or low
birth weight babies [14,15]. Incidence of LBW doubles with
Hb <8 g/ dl [16]. Moreover iron deficiency in perinatal and
neonatal stages adversely impacts cognitive outcome. Iron
deficiency in foetal stage for an extended period is reported
to adversely affect brain development with a high chance
of the damage being irreversible [17]. In children, anaemia
results in poor attention span and concentration at work,
resulting in lowered school performance. Deficiencies of
other micronutrients such as vitamin A and zinc have serious
impact on the immunity, survival and growth of children. Folic
acid and iodine deficiencies also adversely influence the brain
and cognitive development of foetus and young children.
Folic acid deficiency in women in reproductive age is known
to be a contributory cause of neural tube defects [17,18].
lodine deficiency during pregnancy can cause dysfunction of
the thyroid gland and may impair neurological development
in foetus, brain damage and lowering of intelligence quotient
(IQ) in school children by about 11 IQ points [19].

Undernutrition in children on young child mortality,
increased incidence of morbidity, direct productivity losses,
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poor cognition and reduced schooling is estimated to reduce
a nation’s economic advancement by at least 8% [5]. As
per WHO estimates, reduced school attendance of stunted
children results in reduced earning capacities equal to an
average 22% loss of yearly income in adulthood [9]. The
implications at the macro level are grave—annual losses of
around 10% of Gross Domestic Product (GDP).

Young Child and Maternal Malnutrition:
The Current Situation in India

Figure 1 indicates the trends in undernutrition and
mortality in under-five children as per the National Health
and Family Surveys (NFHS) surveys conducted between
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1992 and 2019-21 [20-24]. The nutritional status of young
children under five years have shown a consistent decline
in the stunting and underweight rates but the situation
continues to remain grave. As per 2019-21 survey report,
over 35 % children in India are stunted while 32.1% are
underweight. Under five child wasting rates in fact is noted
to have remained consistent with a fifth of under five years’
children in the wasted category. There is a wide difference
noted in the situation of undernutrition rate amongst the
Indian states [NFHS 5]. Some children suffer from more than
one form of malnutrition such as wasting and stunting or
stunting and overweight with or without anaemia or other
micronutrient deficiencies [25].
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Figure 1: Trend in undernutrition and mortality in under five children 1992-2021.
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In 2001, for the first time in India, the month-wise trend
of prevalence rate of underweightin under two years children
was reported from the State Government of Uttar Pradesh on
the basis of a survey undertaken for the state government by
the Institute of Applied Statistics and Development Studies
(IASDS) with UNICEF support [26,27]. The findings drew
attention to the fact that there is a substantial increase in
the percentage of underweight children with an increase in
age in the first two years of life and then the prevalence rate
plateaus [26,27]. The study concluded, “There is a need to
accord highest priority to care and feeding (breastfeeding
and complementary feeding) below one year. Intervention
measures, if delayed beyond this critical period of infancy,
maybe too late for effective prevention of malnutrition in
children” [28]. This led to the piloting of a project designed
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to focus on under two years children, with a special emphasis
on care during pregnancy and the first 12 months of life [29].
At the same time, in 2001, Shrimpton, et al [30], presented
the global evidence that undernutrition in children increases
steadily in the first 24 months of life as depicted in Fig 2. The
global finding was based on the analysis of 39 country data
of children 0-59 months relative to the National Centre for
Health Statistics (NCHS) reference. Later, usingthe WHO 2006
Growth standards [31], the global -analysis reconfirmed that
the prevalence rate of stunting and underweight increases
steadily up to 24 months, peaks at about two years of age
and then stabilises. Most growth retardation that occurred
by the age of two years was also reported to be largely
irreversible [32]. It was also recognised that the first 1000
days of life, from the onset of conception to 24 months
of age, is extremely critical since it is not only a period of
rapid linear physical growth but also is characterized by
rapid and dynamic brain development [33]. Additionally,
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young children who are stunted or underweight have lower
immunity and have a higher chance of falling ill and entering
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a cycle of under nutrition-infection.

Figure 2: Mean anthropometric z scores for stunting, underweight and wasting by age for (children 0-59 months) [30].

In 2005-6, India’s National Family Health Survey 3
(NFHS 3) data for the first time confirmed that nationally
between 0-24 months of age, the prevalence rate of both
underweight and stunting increased with age. The rate of
underweight being almost 30% at 6 months and increasing
to 32.7% at 9-11 months, 46.9% at 12 -17 months, followed
by a sharp increase to almost 58% by 23 months [22]. The
rate of childhood stunting showed a much sharper increase
between 9 and 24 months. These survey findings also
indicated that almost a third of children were born with
low birth weight and this led to high percentage of children
being underweight, stunted and wasted in the first 1-2
months of life itself. The significance of under two years or
first 1000 days life, 270 days of pregnancy and 730 days of
0-24 months, was evident. This undernutrition trend was
supported by the World Bank 2005 report on the analysis of
findings of the earlier National Family Health Survey 2, 1998-
99 [1,21]. The report stated “Most growth retardation occurs
by the age of two, in part because around 30% of Indian
children are born with low birth weight” [1]. It was noted
that these children with LBW continued to grow poorly, with
a substantial growth faltering and a poor “catch up” growth
with a higher chance of remaining stunted at 24 months [14].
In fact, stunting or poor growth occurring during this period
of under two years was reported to have implications on the
growth pattern during adolescence with a greater chance
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of growing up to be stunted adults. Available evidence from
India indicates that children who are stunted at the age of two
fail to reach their optimal height during adolescence [34], the
second and last growth spurt stage of life, and this sets up an
intergenerational cycle of undernutrition in women.

Analysis of NFHS 4 data in 2015-16, reconfirmed an
increase in the percentage of stunted or underweight from
birth to first 24 months [23] (Figure 3). In the first month,
one in 5 children was stunted or underweight while almost
2 out of 5 children were noted to be wasted. The findings
emphasized that by the age of two years most growth
retardation takes place and that the “trajectory of length
growth after birth seems to be largely set-in uterus” [35].
The significance of maternal nutrition care is therefore
evident. This is further supported by studies that indicate
an association between prevalence of low BMI in mothers
with the rate of low birth weight [36]. Maternal nutrition
situation in India in 2019-21, as compared to NFHS 4, shows
a reduction in undernourished women with low BMI of 18.5
(18.7 % in 2019-21 as compared to 22.9 % in 2015-16)
and an increase in rate of overweight /obese women with
BMI 25 and above (24% in 2019-21 against 20.6 in 2015-
16). Both undernutrition and overweight during pregnancy
are detrimental to foetal growth and new-born health and
nutritional status [37]. Mothers must enter pregnancy
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healthy with appropriate health and nutrition care during
adolescence and in the preconception stage in order to break
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the intergenerational cycle of malnutrition.

Figure 3: Trend (percentage prevalence rate) with age of stunting, underweight and wasting in children 0-59 months [23].

An analysis on the prevalence rate of child stunting
or underweight in India, with reference to the four wealth
quintiles, also reveals that the trend of increase in the
occurrence of undernutrition with increase in age is similar
across all the wealth quintiles [22]. However, a difference
regarding the rate of undernutrition at the starting points is
noted. Length at birth as well as a percentage prevalence rate
of stunting in under-five children is noted to be worse off in
the most economically disadvantaged population compared
to the other three quintile groups. The data also highlights
the fact even in the highest wealth quintile groups, almost
a fifth of the children are stunted at birth. For prevention
of stunting, the findings reveal that attention needs to be
directed to address the problem of undernutrition not only
in children under two years from the poor socio-economic
group, but even in those from high socio-economic group.

These findings confirm that the first 1000 days of life,
from minus 9 months to 24 months comprising 270 days
of pregnancy and 730 days of the first two years of life, is
the “window of opportunity” for preventing linear growth
retardation or growth faltering in early childhood in low- and
middle-income nations, including India [30]. The significance
of taking appropriate evidence- based interventions in the
first 1000 days is further supported from a recent global a
longitudinal data analysis of growth data from South Asia
and Africa. In South Asia, one in three children (31%) who
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had experienced stunting by 2 years of age were noted to
have been stunted at birth or within the first week of birth
while a similar percentage (32%) were stunted between 8
days and 6 months of age and in 38 % the onset of stunting
was between 6 to 24 months [38,39]. The findings of the
study in the two regions with the highest burden of stunting
reconfirmed that “about half of the global burden of stunting
in early childhood originates during the 500 days between
conception and 6 months of age” [39]. The significance of
paying particular attention to the period of rapid fetal growth
and 0-24 months, i.e.the first 1000 days of life is evident.
Besides this critical period of the first 1000 days of life, for
breaking the intergeneration cycle of malnutrition, nutrition
care during adolescence, particularly for girls aged 10 to 19
years, also deserves special attention [40].

Besides underweight, stunting and wasting in preschool
children, the problem of micronutrient deficiencies are
common in children 0-19 years [25]. It is also reported that
maternal anemia is a determinant of anemia in children aged
6-59 months [39]. As per the last national survey of NFHS 5
survey of 2019-21, the prevalence rate of anaemia is reported
to be highest in under five children with 67.1% preschool
children being anaemic compared to 59.1% in adolescents,
57% women in the reproductive age and 52.2% in pregnant
women [24].
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Focus Interventions in the First 1000 Days
of Life: The Way Forward

Malnutrition in children results from multiple, complex
and interactive causes as presented in the various conceptual
framework models [3,41,42]. It is imperative to focus
simultaneously on essential direct nutrition interventions
and nutrition sensitive interventions with special attention
to ‘at risk’ households having a member in the first 1000
days of life i.e. with a pregnant or nursing woman or a child
under two years [43]. With such a targeted approach, the
task of frontline workers is more focused, manageable and
effective for ensuring at least 90 % coverage with evidence
based selected essential nutrition interventions (ENIs) and
in reaching out for other sectoral inputs for addressing the
underlying factors of child malnutrition or nutrition sensitive
factors that operate at household and community levels. The
latter comprise factors such as household food insecurity,
inadequate care of women and children combined with
poor birth planning including conception at an early age,
short intervals between births and a large family size as well
as poor sanitation services, domestic violence, unhealthy
environment with lack of ready access to safe drinking water
and environmental sanitation.

Regarding improving ENIs coverage in the first 1000
days, it is imperative to ensure timely inputs are given for
appropriate maternal, neonatal and infant care with special
attention to establishing appropriate feeding practices
during this period. In India, 70% pregnant women register
for pregnancy in the first trimester and 58.1% attend at least
4 ANC services [24]. ANC provides minimum four contacts
with health services to 6 out of 10 pregnant women. This is an
opportunity that must be seized for maternal nutrition care.
Linking maternal nutrition care with ANC is essential. Such
a package of ANC linked maternal nutrition care needs to
include systematic interventions for promoting consumption
of adequate and diversified diet (from at least 5 food groups)
and daily use of iodized salt, counselling on weight gain
based on BMI recorded in the first trimester, monitoring
weight gain, testing of haemoglobin levels, provision and
compliance of iron-folic acid (IFA) tablets as per the dosage
recommended for prevention and for the treatment of mild
or moderate anaemia, timely referral of severely anaemic
cases, provision of calcium supplements etc [39,44]. With the
launch of Anaemia Mukt Bharat (literal meaning ‘Anaemia
Free India’) in 2018, there is a higher focus in India on the
prevention and management of anemia during pregnancy
[45]. However, the other ENI measures of maternal nutrition
care continue to be mostly absent [46,47]. Moreover, in
addition to ENIs, it is important to also simultaneously
address the nutrition sensitive factors that are context
specific and applicable to ‘at risk’ households. The latter
could range from actions for improving access to diversified
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affordable food items to interventions for influencing
socio-economic situation, water-sanitation services etc.
The measures for accessing diversified nutritious diets are
complex. The study undertaken in 2019 in low-middle- and
high -income countries reveal that the most common limiting
factors for women is cost (79%) followed by pressure on
their time (62%) and difficulty in finding nutritious diets (30
%) [39,48].

Besides maternal nutrition, appropriate breastfeeding
of new-borns and infants in the first 6 months need special
care. Percentage of infants being breastfed within an hour of
birth or early initiation of breastfeeding (EIBF) has remained
almost stagnant in India--around four in 10 newborns. This
is despite the fact that mothers undergoing institutional
delivery has increased remarkably from 78.9 % in 2015-16
to 88.6 % in 2019-21 [23,24]. In order to accelerate EIBF
rate, the first doable action that needs attention by the health
system is closing the vast gap in the percentage of mothers
practising EIBF (41.8%) and those reporting institutional
delivery (88.6%).

Between 0-6 months, mothers are advised to practice
exclusive breastfeeding (EBF). There is an increase in the
percentage of mothers reporting EBF-63.7 % in 2019-21
as compared to 54.9 % in 2015-16 [23,24]. An optimum
secretion of breastmilk is often not achieved due to mothers
lacking the required breastfeeding skills. Such a situation
adversely affects the confidence of mothers and builds in
the perception that milk ‘formed’ is insufficient resulting in
discontinuation of EBF. A shift in focus from mere promotion
of EBF to providing support to nursing mothers for ‘effective’
EBF is imperative. Use of appropriate ‘cross cradle hold’
technique and also practicing the technique of emptying one
breast fully before shifting to the next has been reported to
make a positive difference in optimum breastfeed transfer
to infants and in making a positive difference in the daily
weight gain to as high as average 30 grams/day in infants
by 3 months of age, even in the case of LBWs [49]. Routine
child immunization offers suitable contacts with a reported
coverage of 76.4% [24]. Besides ANC, immunisation contact
opportunities could also be used effectively by health workers
to check and provide inputs for appropriate positioning of
infants and use of feeding techniques by mothers while
breastfeeding.

Between 6-24 months, the primary challenge is
appropriate complementary feeding (CF). Minimum
adequacy of complementary feed (a combined measure
of frequency and diet diversity) is much lower in India
compared to other developing countries [50]. Even though
policies and guidelines for Infant and Young Child Feeding
(IYCF) practices were issued over a decade back and a
number of government health programmes were launched,
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focus on promoting CF practices remain weak and a
persistent challenge. Counselling, on combining continued
breastfeeding with appropriate introduction of semisolid
from 6 months onwards, is not included in the tasks of the
health system. These inputs are not viewed as responsibilities
of health workers and can be attributed, to a great extent,
to the fact that in India, the Primary Health Care system
is accountable for reducing child mortality but not child
undernutrition. Moreover, improvement in CF practices is
complex and hindered by the fact that for the establishment
of appropriate of CF practices, besides providing inputs for
influencing mothers’ knowledge, measures are required to
be taken to address “child food poverty” -- a state where
young children are not fed the bare minimum number of
food groups they need in early childhood [51]. Addressing
the issue of food poverty situation is therefore multifacted
since it implies addressing nutrition sensitive issues such as
improving socio-economic status of family and availability
of diversified food at affordable prices, discouraging large
family size, improving education status and empowering
women. These issues for improving CF practices are
being addressed to some extent by the National Nutrition
Mission or POSHAN Abhiyaan/Poshan2.0 launched since
2018, spearheaded by the Integrated Child Development
System (ICDS) under the Ministry of Women and Child.
For improving access to diversified diet, the Poshan2.0
programme design provides support for establishment of
kitchen gardens for homestead food production. provision
of free supplementary nutrition in the form of ‘Take Home
Ration’ to young children 7-36 months combined with efforts
for intensifying promotion of appropriate selection of food
items and feeding practices by execution of a well- planned
social mobilisation communication strategy. Additionally,
the programme design includes measures for providing
context specific various relevant nutrition sensitive services
by converging inputs in the identified “at risk” households in
the first 1000 days of life [52]. Rolling out of the programme
design is hindered to a large extent by the poor convergence
of ICDS with primary health care system and this needs to be
systematically studied and rectified [53].

A reduction in the prevalence rate of stunting in young
children needs to recognised as an investment for overall
national development [52]. Enhancing the investment in
nutrition intervention measures is crucial since global
assessment reveals that for every US dollar invested in
scaling up nutrition actions, $16 is realized in return [54].
A cost-effective nutrition intervention programme design,
needs to focus on prioritising interventions in the first 1000
days of life and optimally using the contact opportunities
provided at the time of delivery of maternal-child health
services [42-53].
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