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This report provides an estimate of the cost of childhood wasting that results in
the loss of health and economic well-being for India. This study has captured the
demographic and health parameters (mortality due to wasting and wasting
induced stunting, years of life lived with disability and years of life lost
prematurely due to wasting) and economic impact of wasting in terms of loss to
GDP with proper methodology and expertise. It has also critically reflected on
the societal cost due to wasting and has indicated the way forward to reduce its
burden/ burden of wasting.
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small organ size that increases the mortality risk among these children.
Prevalence of stunting and underweight among children below 5 years in India
has seen a significant decline in the period of 2006 (NFHS 3) to 2018 (CNNS).
However, wasting and severe wasting prevalence has shown very little change-
from 2006 (NFHS 3) to 2018 (CNNS). Similar trends are being observed in the
preliminary NFHS 5 data released for a few states. This reflects large-scale
persistence of wasting which is a threat to development process as it impairs
children’s ability to withstand shock and contribute productively. Childhood
wasting is a silent nutritional emergency in India calling for immediate attention.

The estimated impact of malnutrition on the global economy could be as high as
US$ 3.5 trillion per year, or US$ 500 per individual (FAO 2013). Such enormous
costs result from economic growth foregone and lost investments in human
capital associated with preventable child deaths, 45% of which can be ascribed
to poor nutrition, as well as premature adult mortality linked to diet-related non-
communicable diseases (Lancet 2013). Multiple forms of malnutrition (MOM)
reduce the nation’s economic growth owing to reduced schooling, cognitive
impairments, compromised adult labour productivity and increased healthcare
costs. However, cost of wasting has been difficult to assess due to its transient
nature as it does not last long and children usually recover or die. Secondly, the
condition overlaps with other diseases and therefore difficult to delineate. In this
backdrop, a study was undertaken by CFNS to estimate the losses incurred due
to childhood wasting in India in health and economic terms. 

The study utilized incidental retrospective dimension analyzing the history of
child wasting in the country in order to estimate the current economic and social
consequences. The study aimed at highlighting the cost of childhood wasting if
additional measures are not taken to reduce under-five wasting prevalence in
the country. The cost of childhood wasting in the study has been calculated
taking the current scenario (2005-18). 

f
o

r
e

w
o

r
d

Although India has shown progress in improving child
nutrition, the undernutrition burden in the country still
remains high. Wasting is commonly considered an acute
condition when compared to other manifestations of
malnutrition, as it can be relatively rapid in onset and
resolution. Loss of muscle mass due to severe wasting
leads to persistently low lean mass, including low muscle &



The Coalition for Food and Nutrition Security (CFNS) is a multi-stakeholder
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CFNS acts as a catalyst, offering evidence-based knowledge and thought
leadership to inform, inspire and initiate actions and foster collaboration that will
contribute to the reduction in child malnutrition in the country. The purpose of
this study by CFNS is to provide policy makers and program leaders of the
country with information on how economic growth is affected by wasting. The
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Background: In 2019 globally, 47 million children under five years of age were
wasted and 14.3 million were severely wasted, with more than half of all wasted
children living in South Asia (UNICEF). Lancet 2013 estimated that wasting
alone accounted for 875,000 deaths globally or 12.6% of all deaths among
children younger than 5 years of age.In India, 19.5% deaths were among
children below 5 years has been attributed to wasting alone [4]. The current
study tried to assess the health and economic impact of childhood wasting
situation in the country for the period of 2006-2018.

Method: Demographic and health parameters (mortality due to wasting and
wasting induced stunting) were estimated using secondary data of population,
prevalence rates of wasting, severe wasting, stunting and mortality rates. DALY
loss based on years of life lived with disability and years of life lost prematurely
due to wasting and wasting induced stunting were estimated using standard
formula for DALY calculation and disability weights taken from Global Burden of
Diseases 2013 document. Economic loss was measured using year wise per
capita daily minimum wage rate, year wise per capita GDP and notional value of
DALY as 1 DALY=1000 USD. The economic losses were estimated as share of
the annual GDP of the respective years.

Result: 
DALYs Lost: India lost an average of 60 million DALYs in the period 2006-18
due to untreated childhood wasting. A major share (84%-96%) of DALYs lost
was due to years of life lived with disability (YLD).

Economic loss estimated in terms of per capita minimum wages per day
ranged between 33 billion to 50 billion USD in the given period, with an average
of 40.4 billion USD annually, i.e., an average loss of 2.4% GDP 

Economic loss estimated in terms of per capita GDP ranged between 58
billion to 116 billion USD between 2006-18, with an average of 83.4 billion USD;
an average of 4.7% GDP annually. 

Economic loss estimated in terms of notional loss at 1DALY=1000 USD
ranged between 51 billion and 72 billion USD (average 59.6 billion USD), and an
average of 3.7% of annual GDP.

Societal costs, estimated as triple the cost of GDP averaged at 250.3 billion
USD (ranged between 174 billion and 348 billion USD), and an average of
14.2% of annual GDP.

EXECUTIVE SUMMARY
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Conclusion: Every child has a right to survive, grow, learn, play, develop and
flourish with dignity. India as a signatory to the Child Rights Convention, has
committed itself to ensure that every child has the right to survive, thrive,
develop and be protected. The National Policy for Children 2013 and National
Plan of Action for Children 2016 identify survival, health and nutrition as
undeniable rights of every child and key priority areas for the nation. 

The cost of untreated childhood wasting in India is very high in terms of both
disability adjusted life years (DALYs) lost and also in economic terms. Thus even
if the mortality rates are lower among children with wasting in India, the issue
needs urgent attention due to DALYs lost due to disabilities induced by wasting.
 
Recommendation: Immediate concerted action is required for both prevention
and treatment of wasting among children below 5 years not only for economic
reasons, but to uphold the rights of children to survive and thrive. The higher
prevalence of childhood wasting among socio-economically vulnerable
population calls for added attention.
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Almost half of the global deaths among children younger than 5 years of age are
attributable to underlying state of malnutrition. Most of these deaths are reported
from low- and middle-income countries [1-3]. India alone contributes to almost
half of all such deaths. A recent study in India shows malnutrition among women
and children attributes to an estimated 68% of all deaths among children
younger than 5 years and is a leading risk factor for health loss for all age
groups [4]. Addressing nutritional status of children and women is therefore
essential to ensure optimal cognitive growth and overall improvement in health
and productivity [5].

Recognizing the priority to address malnutrition, the World Health Assembly
endorsed a comprehensive implementation plan on maternal, infant and young
child nutrition, which specified a set of six global nutrition targets by 2025, the
sixth target being “reduce and maintain childhood wasting to less than 5 percent
”[6] This goal was further revised to bringing down wasting rates to 3 percent or
less by 2030[7].To bring about a concerted effort for reducing malnutrition, the
United Nations declared 2016-2025 as the Decade of Action on Nutrition[8]. The
UN Sustainable Development Goals (SDGs) also set targets with the aim of
eliminating malnutrition in all its forms by 2030[9].Likewise, in India, National
Nutrition Mission (NNM), also known as POSHAN Abhiyaan was launched in
2018 with an overarching goal of reducing childhood and maternal malnutrition
through  multi-sectoral convergence and Jan Andolan (people’s movement) to
reduce low birthweight and childhood underweight by 2 percentage points each
annually, reduce  anemia in children younger than 5 years and in women 15–49
years of age by 3 percentage points annually and bring down childhood stunting
to 25 percent by 2022[10,11].

Wasting among children below 5 years of age

An estimated 45% of the deaths among children younger than 5 years is
attributable to malnutrition as an underlying cause. While stunting [Children aged
0-69 months with height for age <-2SD] and underweight [Children aged 0-69
months with weight for age <-2SD] each account for about 17% of the under 5
deaths globally, wasting [Children aged 0-69 months with weight for
height/length <-2SD] and severe wasting [Children aged 0-69 months with
weight for height/length <-3SD] contribute to 12.6% and 7.4% of the global under
5 deaths [1]. 

Globally, in 2019 about 47 million children (6.9%) younger than 5 years were
wasted and 14.3 percent were severely wasted. Majority of the children suffering
from wasting and severe wasting live in Asia [12]. Under-five wasting prevalence  
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in India was 17.3 percent[13] in the same time period, much higher than the
average under-five wasting prevalence in developing countries[14].Wasting
prevalence of 15 percent or more constitutes a “critical public health problem”
deserving immediate attention[15]. Wasting levels have remained stagnant in
India (19.8 percent in 2005-06, 17.3 percent in 2016-18), while prevalence of
severe wasting declined from 6 percent in 2005-06 to 5 percent in 2016-18.

Causes and impact of wasting among children

WHO defines wasting as an acute condition, resulting from loss of body weight
in relation to height,that heightens the risk of diseases and mortality among
children. Based on severity of condition, wasting can be moderate (WHZ <-2) or
severe (WHZ<-3). Severe acute malnutrition (SAM) is defined as severe wasting
(WHZ<-3) and/or mid upper arm circumference (MUAC) <11.5cm and/or
presence of bilateral pitting odema [6].

Wasting results from a combination of repeated or prolonged episode of
infections and inadequate or poor quality diet intake. The underlying causes
include poor access to timely and quality health care, sub-optimal breastfeeding,
inadequate quantity or quality of complementary food, household food insecurity
and lack of safe water, appropriate hygiene and sanitation facilities. Children
with low birth weight or small of gestational age are also at a higher risk of
wasting [6].

Children with wasting are at a higher risk of morbidity and mortality, and some
may eventually end up being stunted [16-18]. The combined effect of stunting,
severe wasting and intrauterine growth restriction (low birthweight) attributed to
21% of all deaths among children younger than 5 years globally [18]. Globally,
wasting alone accounted for 875,000 deaths or 12.6 percent of all deaths among
children younger than 5 years of age, while severe wasting accounted for 7.4%
of such deaths [1]. Recent evidence from India shows that wasting alone
attributed to 19.5 percent (95 percent CI: 16.5 percent to 21.8 percent) deaths
among children younger than 5 years of age [4].

The mortality risk from wasting increases with increasing anthropometric deficit;
a child with WHZ<-3SD has almost 9 times higher risk of death [19], and a child
with WHZ<-4SD is at even more increased risk of dying. The risk of death also
increases significantly among children with nutritional odema, and/or if the child
has any infection or medical complication. Loss of muscle mass due to severe
wasting leads to persistently low lean mass, including low muscle mass and 
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small organ size that increases the mortality risk among these children [20].
Younger children who are wasted are at a higher risk of dying. The risk of death
is heightened further if a child suffers from both stunting and wasting [21].

Socially and economically vulnerable communities have a larger share of severe
wasting and stand a significantly higher risk of mortality [22] and need immediate
attention.
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The primary outcome of wasting is morbidity and mortality. However, emerging
evidence also shows that repeated episodes of wasting at early age may lead to
stunting [23]. Stunting or linear growth deficit has been proven to have a
detrimental effect on cognitive development; thereby affecting a child’s learning
ability, school performance and an adverse impact of adult life productivity [1].
Severely wasted children have compromised immunity due to lack of nutrients
and reductive adaptation, putting them at an elevated risk of dying; those
children who do survive suffer from poor growth and development and do not
reach their full potential [24].

Childhood wasting in India prevalence exceeds 15% which is the threshold for
critical public health concern as suggested by WHO. The very high levels of
childhood wasting has serious ramifications on human and economic
development in India.

This study aimed to examine the cost of childhood wasting on:

(a) Demographic and health parameters (mortality due to wasting and wasting
induced stunting, years of life lived with disability and years of life lost
prematurely due to wasting)
(b) Economic impact in terms of loss to GDP

The broad objectives of the study were as follows:

(a) To provide an estimate of the cost of childhood wasting that results in the
loss of health and economic well-being for India
(b) To support advocacy efforts with findings and evidence to prioritize and
accelerate efforts to prevent and treat childhood wasting within the country’s
socio-political and developmental agenda. 

Need and relevance of the study

In the last seven decades, India has launched various evidence-based policies
and programs to address health and nutritional issues among women and
children. While mortality rate among children below 5 years saw a steady decline
from 269.8 per 1000 live births in 1953 to 34.3 in 2019 [25], life expectancy rates
rose from 35.2 years in 1950 to 69.7 in 2020 [26]. 

Prevalence of stunting among children below 5 years reduced from 48% in 2006
[29] to 34.7% in 2018 [13]. Underweight prevalence reduced from 42.5% to 
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33.4 % in the corresponding period. However, wasting prevalence has shown
very little change- from 19.8% in 2006 [29] to 17.3% in 2018 [13]. Severe
wasting reduced from 6.4% in 2006 [29] to 4.9% in 2018 [13], again showing
very little change (Figure 1). The large-scale persistence of wasting is a threat to
development process as it impairs people’s ability to withstand health shocks
and contribute productively; during episodes of illness or food insecurity, they
are at a far higher risk of death [27].

Cost of wasting has been difficult to assess due to its transient nature as it does
not last long and children usually recover or die. Secondly, the condition
overlaps with other diseases and therefore difficult to delineate [27]. However,
recent evidence from India shows that wasting (including severe wasting)
attributed to 19.5% (95%CI: 16.5% to 21.8%) deaths among children aged 0-59
months, while stunting accounted for 4.4% (95%CI: 2% to 8%) of all deaths in
this age group [4]. 

The study therefore aims at highlighting the cost of childhood wasting if
additional measures are not taken to reduce under-five wasting prevalence in
the country. The cost of childhood wasting here has been calculated taking the
current scenario (2005-18).
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children aged below 5 years in India
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Global Nutrition Report 2020 estimates that low weight, child growth deficits and
micronutrient deficiencies could cost upto 11% loss of it’s GDP [28]. Economic
loss from nutrition has largely focused on effect of impaired linear growth
(stunting) on cognitive and developmental deficits affecting educational
attainment and thereby impacting on economic productivity as adults, thus
leading to higher incidences of infection, chronic diseases and increased
mortality. 

The current study has estimated the burden of mortality and morbidity due to
wasting in terms of DALYs loss and thereby the economic losses due to lost
DALYs. Additionally, it has also included the burden and the economic impact of
wasting induced stunting to calculate loss due to cognitive impairment and loss
to adult life productivity.

The span for calculating cost of childhood wasting was taken from 2006-2018
based on data available from NFHS 3 and 4, RSOC and CNNS [13, 22, 29, 30].
Annual rate of change between the surveys was used to estimate the prevalence
rates for the interim years for wasting, severe wasting and stunting. Year wise
total population of India for this period was taken from World Bank data [31].
Year wise child population for 0-59 months was estimated using Crude Birth
Rate [32]  and modelling for population of children aged less than 5 years after
adjusting for under-five mortality (Sample Registration Survey reports of each
year).

The absolute number of children who were wasted, severely wasted and stunted
was estimated by using child population with prevalence rate for these indicators
for each year from 2006-2018. Number of children moderately wasted was
estimated by adjusting number of severely wasted children from total children
who were wasted. For estimating number of children who may have been
stunted due to prior episodes of wasting, it was assumed that 10% of the
children who had been stunted were due to prior episodes of wasting [27,33].

Mortality calculation

Mortality data for 0-59 month’s children was sourced from UN Interagency Group
for Mortality Estimation (UN IGME) [25]. Mortality attributed to wasting was
calculated as 19.5% of deaths among children 0-59 months for each year [4].
Mortality attributable to wasting induced stunting was calculated at 4.4% for each
year [4].

P 14

METHODOLOGY

The Cost of Childhood Wasting in India



DALY Calculation

DALYs lost are the sum of years of life lost (YLLs) due to premature mortality
and years of life lived with disability (YLDs) due to a particular disease.

For children who died, DALYs lost was calculated as years of life lost due to
premature death and years of life lived with disability for the period in which the
child lived with the disease from its onset until the child died.

For children who survived, DALYs lost was estimated based on years of life
lived with disability (YLD) from the onset of the disease for the child’s entire life
span.

Total DALYs lost was calculated by adding years of life lost due to premature
death and years of life lived with disability for children who died and years of life
lived with disability for children who survived. Total DALY = YLL+YLD

DALYs lost were estimated separately for moderate and severe wasting and
wasting induced stunting.

For calculating DALYs lost, disability weights for moderate wasting and severe
wasting provided in Global Burden of Disease 2013 document was used. Annual
DALYs lost due to direct episodes of moderate and severe wasting were
estimated using standard formula for calculating YLLs and YLDs [35]. As
disability weight for stunting is not provided in Global Burden of Disease 2013
document, disability weight of mild cognitive impairment was used for estimating
total annual DALYs lost due to wasting induced stunting deaths and disabilities.

YLL was calculated using the given formula:

Where K=age weighing modulation factor; C=constant; r=discount rate; a=age of
death; β= parameter from the age weighing function; L= standard expectation of
life at age a. Here, r = 0.03, K = 1 and β = 0.04.
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YLD was calculated using the given formula:

Where K=age weighing modulation factor; C=constant; r=discount rate; a=age of
onset of diseases (wasting or stunting); β= parameter from the age weighing
function; L= duration of disability due to diseases, D=disability weight. With the
discount rate set to 0.03 and the length of life lost at a particular age is L (i.e. the
life expectancy at age a). For calculating DALYs lost, local life expectancy is
recommended as a good approximation of life expectancy (Murray 1996, p. 20,
citing Preston 1993) [36]. Life expectancy of India was taken as 69.7 years for
India [37] for calculating DALY lost for each year.

Other details of DALYs calculated are provided below:

a.  Estimating year of onset of wasting: Age-wise prevalence data from CNNS
(2016-18) was used to estimate average value of age of onset of childhood
wasting, which came to 2.3 years. Similar results were also seen when NFHS-4
data was used for arriving at average age of onset of childhood wasting.

b.  Since age wise wasting induced mortality data was not available, unlike
age-wise prevalence data, age at mortality was assumed to be 3 years.

c.  Total Years of Life Lost (YLLs) due to wasting (severe or moderate) for a
child who had premature death: For calculating YLLs due to wasting, it was
assumed the child had died at the age of 3 years. Average life expectancy in
India was taken as 69.7 years. Hence, life years lost due to premature mortality
of the child was 66.73 years, without adjusting for discounting (0.03). Using the
standard YLLs formula given above, YLLs due to wasting induced premature
deaths of the child, after adjusting for discounting was calculated as 28.831
years.
 
d.  Total Years of Life Lived with Disability (YLDs) due to severe wasting
for a child who died prematurely: The weighted average for all children
younger than 5 years getting first episode of wasting was estimated to be 2.3 
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years. If the child died at the age of 3 years, total disabled life lived with disability
due to severe wasting was 0.66 years, without adjusting for discounting, and
disability weight for severe wasting. Using the standard YLDs formula given
above, YLDs due to severe wasting for the child who died prematurely at the age
of 3 years was calculated as 0.084 years, after adjusting for discounting (0.03)
and disability weight for severe wasting (0.128).

So, total DALYs lost for a child who died prematurely due to severe
wasting was DALYs= YLLs + YLDs = 28.281+ 0.084= 28.914

For estimating total number of severe wasting induced deaths and
moderate wasting induced deaths, it was assumed that 60% of total
wasting induced deaths occurred due to severe wasting and 40% due to
moderate wasting, using the global share of total wasting induced
mortality due to severe wasting and moderate wasting.[1] After estimating
the total number of severely wasting induced deaths, it was multiplied by
DALYs lost for a child who died prematurely due to severe wasting to
estimate total annual DALYs lost for all severe wasting induced deaths.

e. Total Years of Life Lived with Disability (YLDs) due to severe wasting for
those who survived: Here again, it was estimated that the child had his first
episode of severe wasting at the age of 2.3 years. If the child survived, total
disabled life lived by the child due to severe wasting was 67.4 years, without
adjusting for discounting and disability weight for severe wasting. Using the
standard YLDs formula given above, YLDs due to severe wasting for the child
who survived, after adjusting for discounting (0.03) and disability weight for
severe wasting (0.128) was calculated as 3.702 years.

We estimated number of severely wasted children who survived by
deducting total severely wasted induced deaths estimated above from the
total number of severely wasted cases. After estimating the total number
of severely wasted children who survived, it was multiplied by YLDs due to
severe wasting of a child to estimate total annual YLDs lost for all severely
wasted children.

Total estimated DALYs lost due to severe wasting was estimated by
adding total DALYs lost for severely wasted children who had premature
deaths and total YLDs for severely wasted children who survived.
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f. Total Years of Life Lived with Disability (YLDs) due to moderate wasting
for a child who had premature death: Here again, the average age on onset of
moderate wasting was estimated to be 2.3 years. If the child died at the age of 3
years, total disabled life lived by the child due to moderate wasting was 0.66
years, without adjusting for discounting and disability weight for moderate
wasting. Using the standard YLDs formula given above, YLDs due to moderate
wasting for the child who suffered premature death at the age of 3 years was
calculated as 0.035 years, after adjusting for discounting (0.03), and disability
weight for moderate wasting (0.053).

So, total DALYs lost of a child who suffered premature death due to
moderate wasting was calculated as DALYs lost= YLLs + YLDs =  28.831 +
0.035 = 28.865

Total number of deaths occurred due to moderate wasting was calculated as
explained earlier. Total annual DALYs lost for all deaths due to moderate
wasting was estimated by multiplying DALYs lost for one child due to moderate
wasting with total number of deaths due to moderate wasting.

g. Total Years of Life Lived with Disability (YLDs) due to moderate wasting
for a child who survived: Here again, it was assumed that the child had his first
episode of moderate wasting at the age of 2.3 years. If the child survived, total
disabled life lived by the child due to moderate wasting was 67.4 years, without
adjusting for discounting and disability weight for moderate wasting. Using the
standard YLDs formula given above, YLDs due to moderate wasting for the child
who survived, after adjusting for discounting (0.03) and disability weight for
moderate wasting (0.053) was calculated as 1.5 years.

We estimated number of moderately wasted children who survived by
deducting total moderately wasted induced deaths estimated above from
the total number of moderately wasted cases. After estimating the total
number of moderately wasted children who survived, it was multiplied by
YLDs due to moderate wasting of a child to estimate total annual YLDs lost
for all moderately wasted children.

Total estimated DALYs lost due to moderate wasting was estimated by
adding total DALYs lost for moderately wasted children who had
premature deaths and total YLDs for moderately wasted children who
survived.
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h. Total Years of Life Lost (YLLs) due to stunting induced premature death
of a child: For calculating YLLs due to stunting induced premature death of a
child, it was assumed that the child died at the age of 3 years. Average life
expectancy in India was taken as 69.7 years. Hence, life years lost due to
premature mortality of the child was 66.7 years, without adjusting for discounting
(0.03). Using the standard YLLs formula given above, YLLs due to stunting
induced death, after adjusting for discounting was calculated as 28.831 years.

Now, for calculating total Years of Life Lived with Disability (YLDs) due to
stunting for a child who suffered premature death, it was estimated that the child
will have first episode of wasting induced stunting at the age of 2.3 years. If the
child died at the age of 3 years, total disabled life lived by the child due to
wasting induced stunting was 0.66 years, without adjusting for discounting and
disability weight for stunting. Using the standard YLDs formula given above,
YLDs due to stunting for the child who suffered premature death at the age of 3
years, after adjusting for discounting (0.03) and assumed disability weight for
stunting (0.031) was calculated as 0.02 years.

So, total DALYs lost of a child who suffered premature death due to
wasting induced stunting were; DALYs= YLLs + YLDs = 28.831 + 0.02 =
28.851
 
Total stunting induced under-five deaths was estimated using total under-
five deaths and proportion of death due to stunting [4]. After estimating the
total number of stunting induced deaths, it was multiplied by total DALYs
lost of a child to who suffered premature death due to stunting to estimate
total annual DALYs lost of all wasting and stunting related deaths.

i. Total Years of Life Live with Disability (YLDs) due to wasting induced
stunting for a child who survived: Here, it was estimated that the child had his
first episode of wasting induced stunting at the age of 2.3 years. If the child
survived, total disabled life lived by the child due to wasting induced stunting was
67.4 years, without adjusting for discounting and disability weight of stunting.
Using the standard YLDs formula given above, YLDs due to wasting induced
stunting for the child who survived, after adjusting for discounting (0.03) and
disability weight for stunting (0.031; as disability weight for stunting is not given
in the GBD 2013 document, we have used disability weight of mild cognitive
impairment) was calculated as 0.896 years.

We estimated the number of wasting induced stunted children who
survived by deducting total stunting induced deaths estimated above from 
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Calculation of economic loss

World Bank estimates that all forms of nutritional deficiencies, including stunting,
wasting, underweight, micronutrient deficiencies and in-utero growth failure
could lead to an individual losing 10% of his/her personal earning and may cost
a country 2-3% of its gross domestic products (GDP)[38].

For calculating the monetary value of DALYs lost i.e. the total income foregone
due to premature mortality as well as income earning potential loss due to
disability, World Bank has assigned a notional value of 1 DALY at $1000 [39].
However, a more realistic picture can be obtained by estimating it as per actual
minimum wage rates or per capita GDP for the given year.

Economic loss due to wasting was based on the three methods described below:

the total number of wasting induced stunted cases. After estimating the
total number of wasting induced stunted children who survived, it was
multiplied by YLDs due to stunting of a child to estimate total annual YLDs
lost for all wasting induced stunted children.

Total estimated DALYs lost due to wasting induced stunting was estimated
by adding total DALYs lost for wasting induced stunted children who had
premature deaths and total YLDs for wasting induced stunted children who
survived.
 
Finally, overall DALYs lost due to all causes of childhood wasting was
estimated by adding total estimated DALYs lost due to severe wasting,
total estimated DALYs lost due to moderate wasting and total estimated
DALYs lost due to wasting induced stunting.
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Total economic loss due to DALYs lost (USD) (using year wise per capita
daily minimum wage rate): This was calculated by multiplying year wise per
capita daily minimum wage rate[40] (converted to USD using annual exchange
rate) with total annual DALYs lost estimated above, assuming 313 working days
in a year. 

Total economic loss due to DALYs lost (USD) (using year wise per capita
GDP): This was calculated by multiplying total annual DALYs lost estimated
above with the year wise per capita GDP[41].

Total economic loss due to DALYs lost (USD) ($1000/DALY): This was
calculated by multiplying total annual DALYs lost estimated above with the
notional value of economic loss per DALY ($ 1000).

Economic cost to society due to wasting:  To estimate economic cost to
society due to wasting, total annual DALYs lost estimated above was multiplied
by three times of year wise GDP per capita [42].

Share of cost of wasting to country’s GDP: The proportion of economic
losses were estimated using year wise per capita daily minimum wage rate, year
wise per capita GDP and notional value of economic loss per DALY. This was
computed to understand the percentage share of annual GDP loss due to
childhood wasting induced economic losses using the three parameters as
explained above. Similarly proportion of annual economic cost to society due to
wasting as share of annual GDP was also calculated to understand societal cost.

Limitations

The study was undertaken to estimate the cost of untreated childhood wasting in
India based on prevalence data of cross sectional surveys. Cross sectional
surveys potentially underestimates the actual prevalence that could be much
higher due to the transient nature of wasting and are also subject to errors due
to seasonality factor in surveys. Additionally, in absence of any longitudinal data,
10% of the stunting prevalence was assumed to be due to wasting, may actually
be a very conservative estimation, and the burden may actually be much higher
than what has been estimated. In absence of age wise wasting attributable
mortality data, the age of death for DALY calculation was assumed to be 3
years. Mortality attributable to severe wasting was also not available for India, so
we had to rely on global data on SAM attributable mortality.
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MORTALITY DUE TO UNTREATED CHILDHOOD WASTING

Mortality attributed to all causes of untreated childhood wasting was
estimated based on (a) mortality directly attributed to wasting and (b)
mortality associated with wasting induced stunting.

Table 1 shows the estimated number of deaths that occurred between 2006 and
2018. 19.5% of all under- five deaths were attributable to wasting alone and
4.4% was attributable to wasting induced stunting [4], assuming 10% of the
stunting prevalence was due to previous episodes of wasting [27].

The deaths in absolute numbers have reduced from 388 thousand in 2006 to
176 thousand in 2018, primarily due to overall decrease in under- five mortalities
over the given time period and reduction in growth rate of child population during
the reference period (census 2011), while attribution of undernutrition associated
mortality has remained unchanged over the given period of time [4].

RESULT
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*Note - U5 deaths are based on UN IGME figures. Deaths due to wasting and
wasting induced stunting have been calculated based on proportionate share
(19.5% and 4.4 %, reference Swaminathan et al, 2020)

DALYs LOST DUE TO WASTING

DALYs lost due to severe wasting

Table 2 and Figure 2 show that total DALYs lost due to severe wasting in India
reduced from 36 million (2006) to 23.7 million (2018).
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Figure 2: Total DALYs lost due to severe wasting in India between 2006 and 2018

Table 3 and Figure 3 show that total DALYs lost due to moderate wasting in
India reduced from 30.4million (2006) to 24 million (2018).
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Figure 3: Trend of DALY loss due to moderate wasting in India from 2006-18

DALYs lost due to wasting induced stunting

Table 4 and Figure 4 show that total DALYs lost due to wasting induced stunting
in India reduced from 5.7 million (2006) to 3.7 million (2018).
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Overall DALYs lost due to all causes of untreated childhood wasting:

Table 5 and Figure 5 show that overall DALYs lost due to all causes of untreated
childhood wasting reduced from 72 million (2006) to 51.3 million (2018). The
average yearly DALYs lost in this period was 60 million. The reduction may be
attributed to reduction in child population in the reference period (from 127
million in 2006 to 116 million in 2018), slight reduction was seen in wasting
prevalence and steady decline in overall U5 deaths.

Figure 4: Trend of DALY loss due to wasting induced stunting in India from 2006-18

Figure 5: Trend of reduction in under-five mortality and mortality attributed to wasting and
DALY loss in India.

(It may be noted that in Figure 5 while the U5 mortality and mortality attributed to
wasting are in thousands, DALY figures are in ten thousands, for ease of
representation.)
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Table 5 and Figure 6 show that the major share of DALYs lost was due to severe
wasting. Screening of children was to identify wasting, before it falters further
into severe wasting therefore, becomes crucial in management of acute
malnutrition.

Figure 6: DALYs lost due to severe and moderate wasting and wasting induced stunting
in India from 2006-18
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Economic loss due to untreated childhood wasting

Table 6 shows that India lost between 58.1 billion USD (2006) and 116.1 billion
USD (2017) in terms of per capita GDP, which was 6.2% and 4.4% of the total
annual GDP of the respective years. The average annual loss was 83.4 billion
USD (4.7% of annual GDP).

If 1 DALY is valued at $1000, the losses were between 51.3 billion USD (2018)
and 72.0 billion USD (2006) which was 1.9% and 7.7% of the total GDP of the
respective years. The average annual loss was 59.6 billion USD (3.7% of annual
GDP).

In terms of losses incurred based on minimum wages, it ranged between 32.7
billion USD (2013) and 49.5 billion USD (2016) which was 1.8% and 2.2% of the
GDP for the respective years. The average annual loss was 40.4 billion USD
(2.4% of annual GDP).
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Economic loss due to wasting as proportion of GDP

Economic loss as proportion of GDP ranged between 1.5% (2018) and 3.5%
(2006) when estimations were based on per capita minimum wage rate per day.
Based on per capita GDP, the losses ranged between 3.8% of GDP (2014) and
6.2% of GDP (2006). Losses estimated based on notional value of DALY shows
loss of 1.9% (2018) to 7.7% (2006) of annual GDP of India (Table 6).

Overall economic losses as share of GDP of the respective years using all the
four calculations has reduced over the period of time (Figure 7) due to reduction
in under-five mortality and gradual increase in annual GDP of the country;
nevertheless, the economic cost due to wasting is still very high for India.

Figure 7: Trend of estimated economic loss w.r.t. annual GDP from 2006-18

Societal cost of wasting

A country not only incurs losses from untreated childhood wasting due to
mortality or economic losses due to ill health, loss of human resources and
productivity, the loss to the society is manifold. Societal cost can be seen as a
sum of loss incurred at individual level (mortality or disability adjusted life years)
and losses incurred by the society at large due to lower cognitive abilities, 
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compromised productivity, lost opportunity costs due to wasting and other
intangible costs like loss of leisure etc.

To account for the economic loss to society, triple of per capita GDP was used
for calculation [42]. Cost to society ranged from 174.3 billion USD (2006) to
348.2 billion USD (2017), which was 18.6% and 13.1% of the annual GDP for
the respective years. The average annual loss was 250.3 billion USD (14.2% of
annual GDP) (Table 6).
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Every child has a right to survive, grow, learn, play, develop and flourish with
dignity. India as a signatory to the Child Rights Convention, has committed itself
to ensure that children have the right to survive, thrive, develop and be
protected. The National Policy for Children 2013 and National Plan of Action for
Children 2016 identied survival, health and nutrition as undeniable rights of
every child and key priority areas for the nation [61, 62]. 

Much has been discussed internationally about the cost of undernutrition to
human and financial capital of a country in terms of increased morbidity,
mortality and loss to productivity of individuals. This study has attempted to
quantify the potential indirect effect of untreated childhood wasting using the
DALY lost analysis.

Data from 5 national level nutritional surveys between 2006 and 2018 shows that
the prevalence of wasting decreased from 19.8% (in 2006) to 17.3% (in 2018),
and the prevalence of severe wasting reduced from 6.4% to 4.9% in the
corresponding period. Based on latest available prevalence rate, India had 20
million children younger than 5 years who were severely wasted [24]. If the
current trend of reduction in childhood wasting till 2017 continues, India will have
10.4% excess prevalence of children with wasting, compared to revised
WHO/UNICEF target of reducing wasting to 3% by 2030 [4,7]. It means that the
rate of wasting reduction in India has not been satisfactory to meet 2030 targets.

Children with wasting are at a higher risk of morbidity and mortality, and some
may eventually end up being stunted. A study in 2008 attributed the combined
effect of stunting, severe wasting and intrauterine growth restriction (low birth-
weight) to 21% of all deaths among children younger than 5 years globally [18].
Another study in 2011 further stated that wasting accounted for 875,000 deaths
or 13% of all deaths among children younger than 5 years of age, while severe
wasting accounted for 7.4% of such deaths [1]. 

Using under-five mortality estimation from UN IGME and attribution of wasting
and wasting induced stunting to under- five deaths in India [4], it is estimated
that overall deaths among children attributable to wasting (including severe
wasting) and wasting induced stunting reduced from 388 thousand (2006) to 176
thousands (2016). 

The study shows that while attribution of malnutrition to mortality had not shown
significant change between 1997-2017[4], the deaths due to wasting has shown
a steady decline possibly due to overall reduction in under- five death rates in 

P 31

CONCLUSION
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the country, because of different public health interventions.

The rate of under- five wasting prevalence has not changed significantly in India
between 2006 and 2018. This has resulted in a loss of a minimum of 48.9
million (2014) to a maximum of 72 million (2006) DALYs over the study
period. A major share of DALYs comprised of years of life lived with disability
(YLD). YLD comprised of 84% of total DALYs among children with severe
wasting, 88% for children with moderate wasting and 96% for children with
wasting induced stunting. Thus, even if the mortality rates are lower among
children with wasting in India, the issue needs urgent attention due to DALYs
lost because of wasting induced disabilities. Wasting attributed to 19% of total
DALYs in under-five children in India, as compared to 43.6% due to low birth-
weight and short gestation, 3.13% due to sub-optimal breastfeeding, 1.16% due
to anemia, 5.93% due to Vitamin A deficiency and 0.39% due to zinc deficiency
[4].

The economic cost of DALY loss ranged between $32.7 billion (2013) to $49.5
billion (2016), if we take per capita per day minimum wage as basis of
calculation. If the cost calculations are based on per capita GDP, India lost
between $58 billion (2006) to $116 billion (2017). If we take the notional
value of $1000/DALY, the country incurred a loss ranging from $51.3 billion
(2018) to $72.0 billion (2006). Cost to society ranged from 174.3 billion USD
(2006) to 348.2 billion USD (2017), which was 18.6% and 13.1% of the
annual GDP for the respective years.

The proportion of loss to GDP due to untreated childhood wasting has declined
over the years, due to steady decline in under- five mortalities and rise in GDP
over the reference period, yet even taking the minimum loss to GDP at 1.5% in
2018 (calculated using year wise per capita daily minimum wage rate) and upto
7.7% in 2006 (calculated using notional value of DALY@ $1000) represents a
huge opportunity loss for the country, and underpins the importance of taking
focused action for reducing childhood wasting in India.

Since, childhood wasting comes with a huge societal and economic burden, and
at current rate India is unlikely to meet the target of bringing it down to 3% or
less [4], more concerted efforts are required to address this issue. Further, new
evidence from a longitudinal study show that the occurrence of wasting is far
more than what is being estimated by the current cross-sectional surveys, and
50% of more children younger than 24 months of age would have faced at least
one episode of wasting in South Asia [43]. The actual wasting prevalence may
be far higher than what is captured through the national cross-sectional surveys. 
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By age 24 months the proportion of children who had ever experienced a
wasting episode (33%) was more than 5-folds higher than prevalence (6%),
suggesting that the wasting burden is likely far higher than cross-sectional
surveys suggest [46]. Cross sectional surveys may also have some variation in
enumeration of wasting due to seasonality factor of the time and place where the
surveys were conducted [60]. Additionally, the assumption in this study that 10%
of the stunting prevalence may be due to wasting, may actually be a very
conservative estimation, and the burden may actually be much higher than what
has been estimated.

Childhood wasting starts right from the early age- 25-30% children are born with
low birth-weight [44] and 30% children below 6 months are wasted with a very
high risk of relapses and faltering into linear growth deficits. Again, children with
linear growth deficits have a higher risk of repeated relapse to wasting [45].
Maternal nutritional status, prenatal and at birth conditions including seasonality
of birth month and food security status, has a strong bearing on wasting, with the
consequences persisting till 24 months of life [46]. Moreover, children who had
been born wasted but recovered were found to have higher cumulative
incidences of wasting after 6 months of age, and they never really caught up in
weight-for- length Z scores to that of children not born wasted [43]. Attention
therefore needs to be paid to maternal nutritional status. [46, 47].

Children with concurrent wasting and stunting have a much-elevated risk of
mortality [21]. Interestingly, maternal height was a strong predictor child’s
nutritional status, maternal height of 155 cm or above reduced the chances of
stunting by 19%. Again, an intra-uterine- growth-retarded (IUGR) baby who has
gone through nutritional insults in the early phase of pregnancy do not tend to
recuperate and remain shorter, lighter and have impaired cognitive ability [48,
49]. Adolescence, which is the second window period of growth for individuals, is
a largely neglected subject from the viewpoint of nutritional interventions. More
focus is needed for this age group for improved maternal nutritional
consequences.

Wasting is strongly associated with food insecurity; and this can be seen in the
seasonality pattern, with wasting peaking during monsoon months. The birth
month also showed strong association with low birth weight, also reflecting food
insecurity [43]. Complementary food supplementation, with or without nutrition
education had significant impact on reducing both stunting and wasting, whereas
nutrition counseling had a small but significant impact in reducing stunting
among children 6-23 months in food secure populations [50]. A systematic 
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review of 17 different studies suggests that lipid based nutritional
supplementation along with complementary feeding intervention show
improvements in growth outcomes and anemia among children 6-23 months,
without any adverse effect, and is more effective if provided for a longer duration
of over 12 months [51].  Interventions aiming at providing food and nutritional
security to food-insecure population thus need to be prioritized by policy makers.

Undernutrition among children below 6 months significantly increases the risk of
mortality. Children who were ever wasted in the first six months of life were twice
as likely to be stunted as well by the time they reached 18-24 months of age.
However, the potential of a child recovering from wasting and its consequences
was higher in the first 6 months of life when compared to children wasted at
older ages, but the recovery rate was found to be lower in South Asia [43]. 
 Therefore, management of wasting in children below 6 months is extremely
important, not just to reduce mortality, but also to ward off the long-term
consequences of wasting. 

Household environment is an additional determinant of childhood wasting [46].
Improving water, hygiene and sanitation conditions have shown positive impact
on reducing childhood stunting through reducing illnesses like diarrhea and
environmental enteropathy [52, 53]. However, some studies show that it may not
be sufficient intervention. A study in Bangladesh has documented fecal
contamination from presence of flies and animals that limited the impact of other
WASH interventions [54, 55], while another study suggested higher threshold of
sanitation coverage may be necessary to achieve herd protection [56].

With COVID-19 outbreak in 2020 and ensuing lockdown lead to large scale loss
of employment and food insecurity, it is expected that child nutrition will be
adversely affected. Globally, childhood wasting is expected to rise significantly
by at least 14.3%, with a large proportion of such cases coming from South Asia.
Given that the duration of the crisis and its impact on food, health and social
protection systems is yet unknown, it is difficult to assess the exact extent of its
impact on nutritional indicators.  It is also being feared that under- five deaths
are going to see a surge; many of them may be linked to underlying condition of
wasting [59]. It therefore becomes all more imperative to address childhood
wasting as a priority area.

Early identification of children with wasting will prevent children slipping further
into severity or developing medical complications. India currently has a network
of 1151 Nutrition Rehabilitation Centres for treatment of children with severe 
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acute malnutrition (SAM), however, neither is it feasible to provide all SAM
children with facility-based treatment both from societal or provider’s
perspective, nor do all SAM children need facility-based care. WHO has laid
down guidelines for community-based management of SAM children without
medical complications that can improve access and treatment coverage as well
as reduce the treatment costs [57]. Treatment of SAM is seen as one of the most
cost-effective interventions to reduce the burden of malnutrition globally [58].
Policy makers need to review the provision of SAM management that enables
early detection and management and reduce the cost of wasting in the country.

In the nutshell, wasting management can be accelerated through a combination
of preventive and treatment approach. One needs to be cognizant that wasting
and stunting may coexist, along with other nutritional deficits in a child, family or
community, and in every likelihood the socio-economically vulnerable
communities will have a disproportionate share of undernutrition. Therefore,
improving coverage of the public health and nutritional services, social security
nets and improving outreach among vulnerable communities is imperative to
reduce both wasting and stunting.

There are a number of public health interventions in India ranging from routine
immunization, nutrition supplementation to children 3-6 years of age, pregnant
and breastfeeding mothers, micronutrient supplementation and growth
monitoring being implemented through Ministries of Health and Family Welfare
and Women and Child Development. In addition, Swatchh Bharat Mission has
brought an added emphasis on water and sanitation. Poshan Abhiyaan, likewise
has sought to bring about inter-ministerial convergence to improve nutritional
outcomes. However, some additional measures need to be taken in view of
emerging evidences, to accelerate the rate of wasting reduction.
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In addition to the existing public health and nutrition programs for essential
nutritional interventions in India, added focus is required for addressing wasting.

(1) Integrated Management of Wasting: Wasting management can be
accelerated through a combination of preventive, promotive and treatment
approaches. Management of wasting in children below 6 months, early
identification of wasting before it progresses in severity and associated medical 
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complication and therapeutic care for SAM as per the 2013 WHO guidelines has
to be the dictum. Community-based treatment of SAM (CSAM) is seen as one of
the most cost-effective interventions to reduce the burden of malnutrition
globally[62]. WHO has laid down guidelines for community-based management
of SAM children without medical complications that can improve access,
treatment coverage as well as reduce the treatment costs.

(2) Addressing underlying causes: Improving household food security in food
insecure populations, ensuring access to diversified diet throughout the year,
strengthening social safety net, universal health and family planning services
and increasing threshold of WASH interventions are critical to prevent wasting.
Strengthening of MNCH health facilities to be able to prevent infections through
complete immunization, ensure better coverage of services and timely
management of disease including diarrhea with ORS and zinc. A special
attention to maternal and child nutrition care is required, these should focus on
pre-natal nutrition, effective and exclusive breastfeeding in the first six months
and appropriate complementary feeding in terms of quality, quantity and
frequency from six months onwards.

(3) Effective breastfeeding and Maternal, Infant and Young Child Feeding
(MIYCF): An important strategy for reducing wasting is to reduce its incidence in
the first six months of life itself. This requires massive promotion of techniques of
effective breastfeeding and correct MIYCF practices. This is an investment
which will give the society high returns particularly during scenarios like the
current pandemic and its aftermath.

(4) Equity-based programming: Besides emphasis on achieving gender equity,
nutrition programs should also focus on children from poorer households and
socially vulnerable communities (Scheduled castes, Scheduled tribes, migrants,
and disaster hit families) that have higher proportions of childhood wasting.
Programs must take into account this dimension with equity being a focal point.

(5)  Holistic management of undernutrition: One needs to be cognizant that
multiple forms of undernutrition may coexist, and recent evidences have
highlighted that wasting and stunting often coexist. Nutritional disparities and
deficits vary between children, families, communities and in every likelihood the
socio-economically vulnerable communities will have a greater disproportionate
share of undernutrition. Therefore, improving coverage of the public health,
nutritional services, social security nets and improving outreach among
vulnerable communities is imperative to reducing both wasting and stunting.
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