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ABSTRACT
Over the last two decades, severe acute malnutrition (SAM) 
has been increasing in India despite favourable national- 
level economic growth. The latest round of the National 
Family Health Survey 5 (NFHS- 5) results was released, 
allowing us to assess changes in the malnutrition trends. 
Analysis of the previous rounds of the NFHS (NFHS- 4) 
has already shown disturbing levels of wasting, often 
co- occurring with other forms of anthropometric failures. 
These have been shown to occur in clusters of districts 
across India that already needed urgent policy and 
programmatic action. A rapid assessment of data from 
NFHS- 5 for some of these districts for which data are now 
available shows an alarming increase in SAM in several 
malnutrition hotspot districts. Surprisingly, some districts 
outside hotspots and in states and regions that have 
previously not been known for high malnutrition too have 
shown increasing SAM prevalence in the latest round. The 
data from NFHS- 5 was collected just before the COVID- 19 
pandemic and hence does not yet reflect the likely impact 
of the pandemic on food security, livelihoods and other 
social stressors among the most marginalised Indian 
households. Based on this emerging pattern of increasing 
SAM, we call for an urgent policy and programmatic 
action to strengthen the Anganwadi system, which caters 
to preschool children in India and community- based 
management of acute malnutrition based on recent 
evidence on their effectiveness.

INTRODUCTION
The prevalence of severe acute malnutrition 
(SAM) among preschool children has been on 
a steady rise in India over the last two decades. 
It has increased from 6.6% in 2005–2006 as 
per the National Family Health Survey- 3 
(NFHS- 3)1 to 7.5% in NFHS- 4 in 2015–2016.2 
As per the most recent NFHS- 5 survey (2019–
2021)3 covering 36 states and union territo-
ries (UTs), the prevalence continues to be 
an alarming 7.7%. SAM is defined as weight- 
for- height below −3 z- scores of the median 
WHO growth standards known as severe 
wasting.4 Children with SAM are at 9–11 
times higher risk of mortality and morbidity 
than well- nourished children.5 6 Case fatality 
rate among SAM children receiving inpatient 
treatment based on WHO protocol7 ranged 

from 3.4% to 35%.6 An estimate based on 
the NFHS- 4 survey suggests that approxi-
mately 10 billion children in India suffer from 
SAM.8 Meaning that the case fatality rate of 
3.4%–35% would translate into 340 000 to 
3.5 million deaths among under- five children 
in India. This is an unprecedented public 
health emergency requiring urgent policy 
attention. Although the prevalence trend 
in SAM between NFHS- 4 and NFHS- 5 shows 
an almost stagnant position at the national 
level, the national average hides the wors-
ening of SAM at several individual districts 
due to the improvement in other districts. 
Hence, identifying districts or region with a 
higher burden of SAM and providing focused 
priority to such districts/region is a critical 
aspect of equitable public policy intervention. 
Moreover, district is an important subunit for 
action in India’s flagship nutritional initia-
tive of POSHAN Abhiyaan, and district level 
planning and monitoring is a critical aspect 
in its execution. Indian districts are rela-
tively large with population ranging from 1 
million to few million people. Hence, in this 
article, we analyse the district level trend in 

Summary box

 ⇒ Children with severe acute malnutrition (SAM) have 
an elevated risk of mortality and morbidity.

 ⇒ In this analysis paper, we compared the district level 
trend in the prevalence of SAM between the National 
Family Health Survey 4 (NFHS 4) (2015–2016) and 
NFHS 5 (2019–2021).

 ⇒ Manifold increase in SAM prevalence in several 
Indian districts is a public health emergency that re-
quires urgent policy response.

 ⇒ Worsening of SAM in districts which were already 
identified as undernutrition hotspots in India requires 
prioritised policy action.

 ⇒ We call for an urgent policy and programmatic action 
to strengthen the Anganwadi system, which caters 
to preschool children in India and community- based 
management of acute malnutrition based on recent 
evidence on their effectiveness.
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SAM prevalence between NFHS- 4 and NFHS- 5 surveys 
to prioritise the districts/region for immediate public 
policy intervention.

District level prevalence data of severe wasting was 
extracted from NFHS- 4 (2015–2016) and NFHS- 5 (2019–
2021). The data collection for NFHS- 5 was conducted 
in two phases. The first phase was conducted between 
June 2019 and February 2020, and the second phase was 
between January 2020 and April 2021. Though data collec-
tion in the second phase was started in January 2020, it 
was suspended on 21 March 2020 due to the nationwide 
lockdown on account of the COVID- 19 pandemic. The 
survey was resumed in November 2020 and completed 
in April 2021. In the NFHS- 4 survey, data were collected 
from 640 districts. However, by the time the NFHS- 5 
was conducted the number of districts increased by 67 
districts (n=707) for which data were not available in 
NFHS- 4. The 67 newly added districts in NFHS- 5 were 
formed bifurcating the geographical regions from one 
or more districts included in the NHFS- 4 survey. Of the 
67 new districts, 15 districts have been formed, adding 
geographical units from two or more parent districts. Of 
the remaining 52 new districts, each district was formed 
from one parent district each. In order to make the 
comparison of the district level SAM prevalence between 
two surveys for newly formed districts, we followed the 
method adopted by Subramaniam et al in the NFHS 
policy tracker for Indian districts.9 In the case of the 
52 new districts formed from singly parent districts, the 
prevalence value of the parent district was assigned to its 
corresponding new district. In cases where a new district 
was formed adding geographical areas from two or 
more parent districts, the mean prevalence value of the 
respective parent districts was calculated, and the calcu-
lated mean prevalence was assigned to the newly formed 
district. Further to this, the differences in SAM preva-
lence between the two data sets was calculated. SAM prev-
alence in NFHS- 4 and NFHS- 5 surveys was categorised 
as low, medium, high, very high and critical prevalence 

based on district- level mean prevalence and SD. Addi-
tionally, we examined the prevalence trend in SAM in 
the 111 undernutrition hotspot districts identified using 
the Composite Index of Anthropometric Failures (CIAF) 
based on the NFHS- 4 data.10 Finally, the district level data 
set for SAM prevalence from NHFS- 4 and NFHS- 5 survey 
was linked with India spatial database with district bound-
aries in Quantum Geographic Information Systen(QGIS) 
open source software. Using this data set, we constructed 
choropleth maps to visualise the district level variations 
in SAM in NFHS- 4 (figure 1A), in NFHS- 5 (figure 1B) 
and the changes in SAM between NFHS- 4 and NFHS- 5 
(figure 1C), and to highlight the districts in the undernu-
trition hotspots that have reported further worsening of 
SAM (see figure 2A,B).

INCREASING SAM TREND IN SOME HIGH-PREVALENCE 
DISTRICTS
Among the 707 districts from 36 states and UTs, 341 
districts reported at least some increase, and 9 districts 
reported no changes in SAM prevalence between the 
two surveys. The mean district- level prevalence of SAM 
reported in NHFS- 5 was 7.56% (SD=3.97). Districts 
with one SD higher from mean prevalence was cate-
gorised as high prevalence districts (11.5%–15.5%), 
two SD higher from mean prevalence was categorised 
as very high prevalence districts (15.5%–19.5%) and 
three SD higher from mean prevalence was catego-
rised as critical districts (>19%) that need urgent 
policy attention on an urgent priority (table 1). We 
identified a total of 112 districts as critical (n=7), very 
serious (n=19) and serious (n=86) districts which 
require priority policy attention. The critical districts 
include Dang (22.2%) and Panchmahal (19.7%) from 
Gujarat, and Chandrapur (21.8%), Nagpur (20%) 
from Maharashtra, Karimganj (30.5%) in Assam, 
Sheohar (21.4%) in Bihar and Saraikela (23%) 
Kharsawan in Jharkhand (see online supplemental 

Figure 1 (A) Prevalence of SAM based on NFHS- 4, (B) prevalence of SAM based on NFHS- 5, (C) changes in SAM between 
NFHS- 4 and NFHS- 5. NFHS, National Family Health Survey; SAM, severe acute malnutrition.
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table A). Nineteen districts were in a very high prev-
alence category. These districts include Kaimur 
(15.9%), Aurangabad (18.5%), Rohtas (11.3%) in 
Bihar; Tapi (9.6%–17.1%), Sabarkantha (7%–16.6%) 
and Devbhumi Dwarka (17.2%) in Gujarat; Ranchi 
(16.8%), Purbi Singhbhum (16.8%) and Khunti 
(16.8%) from Jharkhand; Kamareddy (17.9%) and 
Peddapalli (15.6%) from Telangana. The remaining 
eight districts in this category are Uttar Bastar 
Kanker (15.7%) in Chhattisgarh, Shopian (17.4%) 
in Jammu and Kashmir, Dakshin Kannada (15.7%) in 

Karnataka, Harda (18.8%) in Madhya Pradesh, Dhule 
(18.1%) in Maharashtra, North Tripura (18.1%), 
Sonbhadra (17.4%) in Uttar Pradesh and Kolkata 
(16.9%) in West Bengal (see online supplemental 
table B). Among the 86 districts in the serious cate-
gory, there were 13 districts each from the state of 
Maharashtra and Uttar Pradesh; 9 districts from 
Gujarat; 6 districts each from Telangana, Jammu and 
Kashmir and Karnataka; 5 districts each from Bihar, 
Assam and Rajasthan; 4 districts from Odisha; 3 
districts from Madhya Pradesh; 2 districts each from 
Jharkhand, West Bengal and Arunachal Pradesh; and 
1 district each from Chhattisgarh, Nagaland, Sikkim, 
Delhi and Tamil Nadu (see online supplemental table 
C). Overall, the highest number of districts that need 
urgent policy attention are from the state of Mahar-
ashtra (16 districts), Gujarat and Uttar Pradesh (14 
districts each) and Bihar (9 districts).

Among the 341 districts that recorded an increasing 
trend in SAM between NFHS- 4 and NFHS- 5, 115 
districts recorded a manifold increase of SAM. 
However, despite a rapid increase in SAM in 65 
districts, given a low prevalence recorded in NFHS- 4, 
the alarming nature of the increase was masked by the 
fact that they still appear in medium prevalence cate-
gory. Whereas 50 districts moved from the medium 
or low prevalence category in NFHS- 4 to serious or 
very serious or critical category in NHFS- 5. Among 

Figure 2 (A) District level undernutrition hotspot based on the high prevalence of simultaneous two and three anthropometric 
failures (NFHS- 4) (source:10). (B) Changes in SAM prevalence in undernutrition hotspots (NFHS- 5). NFHS, National Family 
Health Survey; SAM, severe acute malnutrition.

Table 1 Descriptive statistics of severe acute malnutrition 
for 707 Indian districts

NFHS- 5 (2019–2021) NFHS- 4 (2015–2016)

District level mean 
prevalence

7.56 7.6

SD 3.97 4.1

Minimum 1 0

Maximum 30.5 27

Low prevalence <3.6 <3.5

Medium prevalence 3.6–11. 5 3.5–11.7

High prevalence 11.5–15.5 11.7–15.8

Very high prevalence 15.5 –19.5 15.8–19.9

Critical 19.5> 19.9>

NFHS, National Family Health Survey; SD, Standard Deviation.
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these districts highest increase between NFHS- 4 
and NFHS- 5 survey was recorded in the district of 
Karimganj in Assam (6.1%– 30.5%); Sheohar in Bihar 
(4.3%–21.4%); Saraikela Kharsawan in Jharkhand 
(8.9%–23%); North Tripura district in Tripura 
(4.3%–18.1%); Kupwara (1%– 14.7%) and Shopian 
(3.8%–17.4%) in Jammu and Kashmir. Additionally, 
17 districts recorded more than 10% of the increase 
in SAM between NFHS- 4 and NFHS- 5. These districts 
are from Uttar Pradesh (n=4), two districts each from 
Bihar, Jammu and Kashmir, Karnataka, Maharashtra 
and Telangana, and one district each from Gujarat, 
Madhya Pradesh and West Bengal. In contrast, 21 
districts reported more than a 10% reduction in 
SAM during the same period. Among these districts 
largest reduction was reported in Gadag (27.5%–
4.5) in Karnataka; Tehri Garhwal (28.1%–5.2%) and 
Uttarkashi (23.6%–5.4%) in Uttarakhand; Southwest 
Garo Hills (23.7%–7.1%) in Meghalaya and Lucknow 
(17.9%–1.4%) in Uttar Pradesh. The remaining 16 
districts, there were 2 districts each from the state of 
Gujarat, Hariyana, Jharkhand and Tamil Nadu; and 
1 district each from the state of Arunachal Pradesh, 
Madhya Pradesh, Meghalaya, Punjab, Rajasthan, 
Uttar Pradesh and Uttarakhand and from the UT of 
Andaman and Nicobar Islands (see figure 1C).

In this section we outlined the changes in SAM prev-
alence in districts identified as hotspots for malnu-
trition based on a comprehensive analysis using the 
CIAF by Kochupurackal et al.10 Kochupurackal et al 
identified 111 districts clustered in four malnutrition 
hotspots in India that requires urgent policy inter-
vention. Out of 111 districts across these hotspots, 11 
were critical, 72 were very serious and 28 were serious 
(see figure 1A). These hotspots have been shown to 
have co- occurring anthropometric failures using the 
CIAF. Children with simultaneous three or two nutri-
tional failures have an elevated risk of mortality and 
morbidity compared with single nutritional failures.11 
In terms of prioritising districts, those with a high 
proportion of children with simultaneous two/three 
anthropometric failures ought to be prioritised.

The district level data for NFHS- 5 shows that, 35 
districts out of 111 undernutrition hotspot districts 
reported further worsening of SAM. Among these 
districts, nine each from Gujarat (Dangs, Panchmahal, 
Tapi, Sabarkantha, Dohad, Kheda, Amreli, Baruch and 
Mahesana), and Bihar (Aurangabad, Kaimur, Bhojpur, 
Nalanda, Banka, Gaya, Munger, Nawada and Purnia), 
five from Madhya Pradesh (Harda, Burhanpur, West 
Nimar, Shajapur and Dhar); three each from Jharkhand 
(Saraikela Kharsawan, Ranchi and Deoghar) and Odisha 
(Subarnapur, Balangir and Sambalpur); two districts 
from Uttar Pradesh (Shahjahanpur and Budaun). The 
remaining four districts are from Karnataka (Bellary), 
Maharashtra (Washim), Rajasthan (Jhalawar) and West 
Bengal (Bankura). Bellary district in Karnataka is the 
only district from south India to appear in this category. 

Both SAM and multidimensional nutritional failures are 
known to have the highest risk of child mortality and 
morbidity unless adequately treated. The possible coex-
istence of these two conditions in these districts indicates 
an alarming situation.

SYSTEMIC AND PROGRAMMATIC GAPS IN SAM DETECTION 
AND TREATMENT
Aggregate and actionable programmatic data from the 
current nutritional programme to identify children 
suffering from SAM and providing treatment is a major 
lacuna in the current nutritional programme in India. 
Integrated Child Development Services—Common 
Application Software (ICDS- CAS) was created to digitise 
the records and create a real- time monitoring system for 
the beneficiaries under the National Nutrition Mission 
(POSHAN Abhiyaan). However, until 2019, out of the 
1 027 058 Anganwadi centres (AWCs) (preschool childcare 
and nutritional centres across India), only 611 369 Angan-
wadi workers (AWW) were equipped with ICDS- CAS.12 
Based on the data collected through ICDS- CAS by 
AWWs, only 7.07% of children in India recorded wasting, 
which is a much lower prevalence of wasting compared 
with NFHS- 5 fact sheets, indicating under- reporting in 
programmatic data. Studies conducted in several parts of 
the country reported such under- reporting of SAM due 
to inadequate capacity- building of AWWs and the supply 
of growth monitoring devices. Adding to this, adminis-
trative pressure from higher authorities forces AWWs 
to under- report the prevalence of SAM, fearing retri-
bution due to reputational harm to the district rather 
than support for dealing with SAM children.13–15 Based 
on the NFHS- 4 (2015–2016), children from Scheduled 
Tribal communities or the poorest wealth quintiles with 
a higher risk of SAM are less likely to access Anganwadi 
services.16–19 Hence, these groups may go unnoticed if 
they are in SAM. Therefore, in addition to the geograph-
ical clustering of SAM, an unfair clustering of SAM prev-
alence occurs among the socially marginalised commu-
nities. An estimated 800 000 children with SAM needed 
treatment in Nutrition Rehabilitation Centres (NRCs). 
However, the recent data suggests that only 20% of chil-
dren could be covered, possibly due to poor functioning 
of facility- based NRCs and high drop- out rate.12 20–23

URGENT POLICY AND PROGRAMME ACTION
With the current increase in the prevalence of SAM, 
urgent policy action for effective identification and treat-
ment of children suffering from SAM is crucial to prevent 
child mortality and foster nutritional equity. The systemic 
gap in identifying SAM children calls for more compre-
hensive policy action to strengthen community- level 
screening. AWCs are the prominent institutions at the 
village level to identify the SAM; improving the efficiency 
of AWCs can be a critical step in identifying the current 
gap. Capacity building of AWWs, a crucial component 
of POSHAN Abhiyaan, needs to include a specific focus 
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on the appropriate use of growth monitoring devices. 
Continued training and supervision on the proper use 
of growth monitoring devices among the AWWs have 
been shown to identify SAM.14 15 24 However, beyond 
the individual capacity of AWWs, studies have shown 
multiple levels of factors beyond their individual capacity 
that hampered the Anganwadi programme’s effective-
ness, especially in poor- performing states. These include 
inadequate financing and infrastructure, prejudicial 
caste- based social relationships, seasonal labour migra-
tion, governance failures, inadequate/delayed salaries, 
punitive supervision and high workload.18 19 25 Hence, it 
is imperative to strengthen the AWC through capacity- 
building programmes for AWWs to accurate anthropo-
metric measurement, provide supportive supervision 
with sufficient logistic support and increase financial 
incentives corresponding to their work burden.

Given the current burden of children with SAM and the 
available NRCs in India, operationally, it is not feasible 
to treat all the SAM children in NRCs. Considering the 
relatively lower mortality and morbidity rate among the 
SAM children in India compared with African coun-
tries, mainstreaming of community- based management 
of acute malnutrition (CMAM) for the management 
of uncomplicated SAM has been suggested.26 27 CMAM 
requires additional provisioning in the existing subcen-
tres and primary healthcare centres to provide facility- 
based treatment to children with medically complicated 
SAM at the community, and children with uncomplicated 
SAM to be monitored every week and treated using ready 
to use therapeutic food and other nutrient- dense food at 
home.28 Several models of CMAM interventions in Bihar, 
Madhya Pradesh, Odisha, Chhattisgarh and Rajasthan 
reported having increased the timely treatment coverage 
in a more cost- effective way.29 A systematic review 
conducted on the effectiveness of CMAM concluded that 
CMAM for uncomplicated SAM is as effective as WHO 
recommended standard treatment using F- 100.26 Finally, 
a more lasting solution to SAM requires addressing socio-
economic and gender inequality that limits the parental 
and household capacity to provide a nurturing environ-
ment and caring for children belonging to poor and 
marginalised children in India.8

COVID-19 CRISIS AND WORSENING MALNUTRITION
The data represented in NFHS- 5 is primarily collected 
before the COVID- 19 pandemic. Hence, the nutritional 
trend in the majority of the districts revealed in NFHS- 5 
is the status before the COVID- 19 pandemic lockdown 
was declared on 11 March 2020.30 It is likely that the 
COVID- 19 pandemic and the measures to control it 
have further amplified the existing nutritional crisis. The 
unemployment rate in India was the highest in 2019 over 
the past 45 years,31 which could have worsened during 
the COVID- 19 lockdown.32 The migrant labourers in the 
unorganised sectors, street vendors, daily wage labourers 
and farmers already in a precarious situation were hard 

hit by the COVID- 19 lockdown.33 34 This worsening 
economic crisis among the poor can cause reduced food 
expenditure and household food insecurity, further 
compromising India’s already worsening nutritional 
crisis. Adding to this was the disruption in the food and 
nutritional services in the country. Systemic gaps in 
addressing malnutrition that were already present even 
before the COVID- 19 pandemic was further amplified 
during this period. The school mid- day meal programme 
in India is a protection against household food insecu-
rity among poor households.35 The current disruption in 
Integrated Child Development Scheme (ICDS) and the 
school mid- day meal programme adds to household food 
insecurity.36 They can further worsen the child nutri-
tional crisis in India. Amid all the indications showing 
worsening child undernutrition, there was a report on a 
steep decline in the number of children referred to NRC 
following the COVID- 19 lockdown on 25 March 2020, 
which too is probably not due to nutritional improve-
ments but due to lockdown adversities.37

Twitter Sabu Kochupurackal Ulahannan @SabujosephK and NS Prashanth 
@prashanthns
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