
Introduction

Malnutrition is a critical issue in India, contributing to one-third of global 
undernutrition cases. Nearly half of the child deaths under five are linked to 
this disease (Dani et al., 2017; Satav et al., 2024; Surve et al., 2022; WHO, 
2022) Severely malnourished children have high mortality and morbidity 
rates and are known to have long-term impacts, including cognitive impair-
ment, reduced education, and lower productivity besides an increased risk of 
chronic diseases (Black et al., 2008).

MAHAN, a voluntary NGO, with an aim to provide medical and nutri-
tional services to the tribal community of Melghat in Maharashtra, started 
its operations in 1998. In its almost three decades of existence, MAHAN’s 
hospital and community-based services, along with research and its advo-
cacy, have benefitted around one million inhabitants of the tribal regions of 
Maharashtra.

MAHAN’s journey started with a small hut-hospital for the downtrod-
den, poor tribal community of Melghat. Since its inception, MAHAN has 
been working with the tribals of Melghat on various issues like malnutri-
tion, high mortality, and morbidity in various age groups through opera-
tional community research to develop cost-effective intervention models for 
the same. Slowly but surely a rapport was built to understand the healthcare 
needs and socio-cultural practices of the tribal communities. Since commu-
nity participation was at the heart of this intervention, focused group discus-
sions (FGDs), interviews, and community health surveys were undertaken 
along with organising therapeutic, medical, and surgical specialty camps.
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Community Participation: Patient and Public Involvement (PPI)

MAHAN spearheaded a collaborative research initiative from 1998 to 
2007, bringing together local community patients including families, ser-
vice providers, social workers, local community-based organisations, 
Traditional Faith Healer (TFH) and tribal counsellors of government hospi-
tals (Satav et al., 2011). This collective effort was aimed at identifying and 
addressing health issues within the community. More than 60% of villagers 
attended gram sabhas (community meetings) which were organised periodi-
cally, focusing on understanding healthcare needs and acceptable methods 
for healthcare service delivery. Door-to-door surveys; (Dani et al., 2015) 
interviews; FGDs with target groups and key resource persons such as the 
sarpanch of the village and the Adya Patel,1 etc., were held, besides free 
therapeutic and operative camps involving the community to understand the 
gravity of health problems at the village level. These activities were under-
taken to also understand the critical and common causes of malnutrition 
and deaths in the area.

It was discovered that the community wanted free, easily accessible and 
culturally acceptable, community-based healthcare services provided in the 
local language by someone who respected the community and understood 
the problems. Since MAHAN was closely associated with the traditional 
health system, all the interventions were crafted keeping in mind their cul-
ture, language and socio-economic conditions (Satav et al., 2022a).

The health concerns presented by the community formed the rationale 
behind MAHAN’s community-based research. While planning systematic 
research on undernutrition and U5MR, PPI was integrated (Satav et al., 
2022a, 2024) Their study revealed a high prevalence of SUW (18.7%) and 
severe stunting (32.7–36.1) (Dani et al., 2015) Table 4.1 explains the major 
health indicators in rural and urban areas of India. The existing policies, 
healthcare system, and government interventions were misaligned with the 
community’s needs and socio-cultural practices. Government programmes 
had low priority for the management of SUW and stunting.​

People in the region were reluctant about the hospitalisation of Severely 
Malnourished Children (SMC) and hospital-based delivery. They pre-
ferred the treatment of SMC by TFHs2 and delivery by Traditional Birth 
Attendants (TBAs).3 Accordingly, in our community-based programmes, 
we trained tribal, socially sensitive, married female VHWs, and male yuva-
doots4 selected in the community meetings.

All the interventions were implemented through village health workers 
(VHWs), under the supervision of qualified medical supervisors, Behaviour 
Change Communication (BCC) supervisors, and data collection supervisors.

The VHWs were selected after holding community meetings (gram sab-
has) with a minimum 60% attendance of villagers, wherein the research was 
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explained, and due consent was obtained for the selection of the VHWs. The 
VHWs underwent rigorous, five-day residential training each month for a 
year. Additional refresher residential training was provided for three days a 
month throughout the project.

Consequently, VHWs conducted a baseline survey regarding births, 
under-five deaths, maternal and child healthcare practices, and demographic 
information from January to December 2004. This information was then 
cross-verified by government agencies, parents, cluster heads, and independ-
ent retrospective surveyors to detect any missed events.

VHWs provided health and nutrition care, while the Yuvadoots devel-
oped nutrition farms and mobilised government schemes to benefit the last 
person. Trained TBAs provided safe and hygienic home deliveries.

Community participation played a crucial role in understanding the prob-
lems, and appropriate solutions have helped sustain our interventions for the 
past 25 years. The Government of India, through the Maharashtra govern-
ment, assisted in replicating MAHAN’s PPI model in 20 new villages (Jain 
et al., 2023).

Dissemination of the study results to participants and linked commu-
nities was carried out by VHWs, TBAs, supervisors, programme manag-
ers, and key persons in the villages, who shared these during gram sabhas 
once every four months and mobilised the community for the programme 
further.

Counsellor Programme for Strengthening of Government Hospitals

As established above, Melghat had inadequate and inefficient healthcare 
facilities with limited coverage and impact on community. TFHs were pre-
ferred over hospitalisation for sick persons. Hospital deliveries were less 
than 5%, and hospitalisation of SAM children was 0.12% in 2006 (Satav 
et al., 2011; Petition 3278, 2010; Satav, 2018), prevalence of severe malnu-
trition was more than 20%, (Dani et al., 2015) the U5MR was more than 
147.21/1000 live births (Satav et al., 2022a), and maternal mortality was as 
high as 400/100000 (Satav et al., 2011).

The counsellor programme was developed in collaboration with district 
administration and voluntary organisations for the strengthening of govern-
ment hospitals. The intervention area consisted of 14 government hospitals 
in Melghat, and control area comprised hospitals in the Nandurbar and 
Gadchiroli tribal blocks. The research phase was from 2006–07 to 2009–
10, and the service phase started in 2011 and continues to this day (Petition 
3278, 2010; PIL, 2010; Satav et al., 2011, Satav, 2018).

The programme was implemented by locally trained tribal matriculate 
male and female counsellors. The counsellors were able to bring about 
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behaviour change, implement BCC, and motivate patients and relatives for 
hospitalisation, thereby strengthening hospitals by ensuring proper deliv-
ery of required services through external monitoring, establishing a round-
the-clock help desk for patients. They further ensured proper referrals and 
the availability of vehicles for patients, accessibility of food and other basic 
facilities to the patients, and tried to build confidence in hospitals.

The research phase resulted in proportional improvement among hospi-
talised malnourished children by 96% in Melghat, 53.8% in Gadchiroli, 
and 34% in Nandurbar in 2009–10 over the baseline of 2006–2007 (Satav, 
2011 #427). The service phase of the study continued from 2011 to 2024. 
There was a statistically significant improvement in GH deliveries from 2% 
to 70.72% (p <0.0001), SMC hospitalisation from 0.12% to 14.53% (p 
<0.0001), and increase in the recovery rate of hospitalised SAM (p <0.001) 
as compared to other tribal blocks without counsellors like Nandurbar and 
Gadchiroli (Petition 3278, 2010, 2011; PIL, 2010; Satav et al., 2011; Satav, 
2018; Vyas, 2022; Commissioner HDoGoM, 2022; PIL no. 133, 2023).5

The success story of Melghat led to the acceptance of the ‘Counsellor 
Programme for Strengthening Government Hospitals’ at policy level by the 
government across all government hospitals in Maharashtra, following a 
directive from the Honourable High Court.

Direct Interventions

A pilot study on community-based supplementary food for severely mal-
nourished children for 100 days was undertaken in 2004. The insights gath-
ered rationale for community-based quality research and locally produced 
therapeutic foods. Consequently, a Randomised Controlled Trial (RCT) and 
Prospective Controlled Community-based study with long follow-up for 
clinical and community health research were undertaken.

Integrated approach to nutrition and health in Melghat: MAHAN con-
ceptualised an integrated approach for the prevention and therapy of mal-
nutrition in children under five years of age, which would lead to sustained 
long-term effects on tribal health. All the interventions were implemented 
through VHWs, under the supervision of qualified medical supervisors, 
Behaviour Change Communication (BCC) supervisors, and data collection 
supervisors.

Home-Based Child Care (HBCC): A Cluster Randomised Control Trial (CRCT)

At baseline (2004), Melghat had a prevalence of severe malnutrition 
(IAP Grades 3 and 4) as 9.6% (D’Alimonte et al., 2016) while the rest of 
Maharashtra and India had 3.92% (Ray et al., 2001). The causes included 
illiteracy, ignorance, superstitions, traditional faith healer care, low 
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health-seeking behaviour, teenage pregnancy, poor diet during pregnancy, 
delayed and non-exclusive breastfeeding, and extremely faulty complemen-
tary feeding, along with inadequate and ineffective medical facilities with 
limited coverage and impact on community (see Figure 4.1).

There was high prevalence (34–43%) of malnourished mothers with a 
BMI of less than 18.5 BMI suffering from common infections like diarrhoea, 
pneumonia, malaria, poor hygiene, and neonatal sepsis due to home deliver-
ies, along with more than 50% of LBW babies experiencing a very high prev-
alence of severe malnutrition and U5MR in all rural-tribal areas of India 
(Ranjan et al., 2018). The under-five mortality rate in Melghat was as high 
as 147.21 per 1000 live births (Satav et al., 2022a) as against the national 
average of 76, indicating a dire need for a separate, dedicated policy and 
programme (Dawn and Basu, 2016; Dehury and Samal, 2016). Thus, in the  

FIGURE 4.1 � Mortality rates in intervention and control villages during the 
research phase of HBCC

Source: Author’s own creation.Note: Statistically significant reduction in mortality rates in IA 
vs CA (p <0.001).
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prevailing situation, HBCC implemented through VHWs appeared to be the 
only option for reducing malnutrition and child mortality.​

Difference in differences (DID): The crude rate ratios for mortality rates 
with reference to the base year 2004 were obtained until 2015. DID of 
adjusted rate ratios greater than two between the two arms is considered 
significant. Our DID is significant throughout the intervention period.

There were three phases of the HBCC programme: the ‘research phase’ 
between 2004 and 2009, the ‘service phase’ from 2010 to 2015, which was 
implemented in the same villages, and the ‘Replication phase’, which was 
held between 2017 and 2023 and was implemented in 20 new villages, other 
than the initial study area. A cluster randomised controlled trial (CRCT) 
was conducted in 34 clusters of Melghat, between 2004 and 2009. The rep-
lication phase was a collaborative project with the Government of India 
via the Government of Maharashtra from September 2017 to August 2020. 
However, MAHAN continued the project until December 2023.

Dharni block in the Melghat region was divided into five zones. Eight vil-
lages were chosen randomly from each of these five zones. To get a broader 
picture, two extra villages from the neighbouring Chikhaldara block were 
added to the study. By including villages from a different block, the research-
ers hoped to apply the findings to a wider area and understand how the 
results might vary in places with different administrative setups.

A blinded stratified random sampling approach was used. The sample size 
was estimated to detect a reduction of at least 50% in the under-five mor-
tality rate in the IA. The intra-cluster correlation coefficient (ICC) for the 
under-five mortality rate was assumed to be 0.01, and the average live births 
per cluster per year was 20, which resulted in a variance inflation factor or 
design effect of 1.19. Hence, to detect a desired mortality reduction of 50% 

FIGURE 4.2 � Difference in difference (DID) of the incidence rate ratio of IMR and 
U5MR between IA and CA during the research and service phases

Source: Satav et al., 2022a.
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in IA with 95% confidence and 80% power, a sample size of 359 live births 
was needed per arm, with 18 clusters per arm.

Primary outcome indicators were under-five mortality rate, infant mor-
tality rate, and prevalence of severe malnutrition. Secondary outcome indi-
cators were neonatal mortality rate (NMR) and perinatal mortality rate 
(PMR). The analysis was by intention to treat at the individual level.

Interventions consisted of community-based management of common 
infections like ARI, diarrhoeal diseases, and clinical malaria in under-five 
children. The WHO protocol was followed for the management of infec-
tions (Satav et al., 2022a).

BCC for health, hygiene, nutrition, newborn care, and antenatal care 
played a pivotal role in the success by prevention of preventing infections 
and changing breastfeeding and dietary practices. These regular activities 
were implemented through pictorial flip charts, one-to-one and group coun-
selling, community growth charts, demonstrations of nutritious recipes, and 
the demonstration and supervision of handwashing and nail cutting; street 
plays, quarterly gram sabhas, audio-visual shows, etc.

MAHAN integrated HE, IEC, and BCC to create a unique approach for 
sustainable behaviour change related to health and nutrition. PPI ensured 
that BCC methods were people-centric and apt for the needs and socio-
cultural context of the beneficiaries, thus creating a long-term impact. It was 
given to parents of all under-five children, pregnant and lactating mothers.

Intensive BCC sessions were delivered more frequently (once a week) to 
parents of SMC. The VHWs and supervisors implemented the programme 
in villages. It had the following components:

•	 Nutrition and health education to the parents of all children aged 0–5 
years.

•	 Complementary feeding education to the parents of children—4 months 
to 2 years.

•	 Disease health education (ARI, diarrhoea, malaria, vitamin A, anaemia, 
scabies) is provided in villages by VHWs and supervisors.

Antenatal care (ANC), focused on recognition of danger signs, was provided 
by VHWs, with appropriate hospital referral. It was ensured that the govern-
ment ANC programme was availed with regular consumption of iron, folic 
acid tablets, sonography, etc. We encouraged hospital deliveries, but if they 
were refused, then clean, safe community deliveries by trained traditional 
birth attendants (TBAs) and VHWs were conducted.

Home-based normal and high-risk newborn care (HBNC): To mitigate 
risks associated with post-delivery cases both in normal newborns and high-
risk newborns (those with LBW, premature babies, breastfeeding problems) 
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and sepsis, the VHWs paid 7 and 13 visits, respectively (within 28 days of 
birth). VHW offered treatment under appropriate medical supervision. The 
‘Bang’ model of HBNC, as initiated by Dr Abhay Bang in Gadchiroli, was 
adopted in reducing neonatal and infant mortality rates when delivered by a 
dedicated worker, even in settings with high rates of facility births (Rasaily 
et al., 2020; Bang et al., 1999, 2005).

Patient and public involvement was carried out from planning and imple-
mentation to results dissemination.

Severe Malnourished Children (SMC), Severe Acute Malnutrition 
(SAM), and Severe Underweight (SUW): They represent a heavy burden 
on the healthcare system in India, particularly in Melghat, Maharashtra, 
with significant morbidity affecting physical and intellectual produc-
tivity, as well as mortality, with pooled mortality hazard ratio (HR) of 
4.6–11 (Hossain et al., 2011; Moramarco et al., 2018; Bailey et al., 2021; 
Gausman et al., 2021; Odei Obeng-Amoako et al., 2023; Satav et al., 
2024).

WHO provides guidelines for SAM management with Ready to Use 
Therapeutic Food (RUTF); however, there are no guidelines for the man-
agement of SUW. Industrially prepared RUTF has a pasty form and is not 
perceived as food by the community. Hence, there is need for an alternative, 
as locally available therapeutic food with RDA as per WHO norms, to make 
it sustainable and replicable. There should be a variety of socio-culturally 
acceptable, palatable preparations to make it sustainable and replicable. 
Thus, the SAMMAN intervention was launched as a strategy for the com-
munity-based management of SMC and prompted, ‘a prospective controlled 
community-based trial to study the impact on SMC, between 6–60 months 
age, from 14 intervention villages of Melghat’. The research phase for this 
intervention was between 2011 and 2015, which was followed by the rep-
lication phase from 2017 to 2023. MAHAN added 20 new villages during 
the replication phase with financial support from the Government of India, 
Bajaj CSR, and others (Jain et al., 2023).​

Sample Size Calculation

The primary objective was to achieve a recovery rate of 30% of SMC chil-
dren based on the review literature and our pilot study. Thus, with 95% con-
fidence level and 5% tolerable error, a sample of 323 is required. Assuming 
a 5% loss to follow-up, the total sample will be 340 per group. The baseline 
prevalence of SMC before the intervention was 21.7% in 2011. Expecting a 
reduction of 40%, the required sample size with a 5% error and 80% power 
is 294 per group. Considering a 15% loss to follow-up, a sample of 345 is 
required.



116  Improving Nutritional Outcomes﻿

TABLE 4.2 � Important Differences between RUTF and LTF Innovated by ‘MAHAN’

SN RUTF for 90 days treatment of 
SMC

LTF-MN for 90 days to SMC
​

1 Recovery rate of SUW after RUTF 
is <30%. (49, 52, 54)

Recovery rate of SAM after RUTF 
is 39.2%,(55)

or 47.5–56.9%.(56)​

Recovery rate of SUW is
 36.8% after 90 days,
78.2% at 60 months age.(2)

Recovery rate of SAM is
79.4% after 90 days.(1)​

2 CFR is 1–5%(52–54, 57) in 
uncomplicated SUW/SAM.

CFR is 0.63% and 0.29% for SAM 
and SUW, respectively, during 
3 months treatment in both 
complicated and uncomplicated 
SMC.(1)

3 Single preparation, hence 
acceptance is less (40%).(58)

LTF are multiple, palatable, 
culturally acceptable preparations.

Acceptance rate is > 93%.(1)

4 RUTF cost: 26.80 (Rs/-92 g).(59) LTF’s cost is less—Rs 11–14/100 g
(cost-effective).(1)

5 RUTF given at home is shared by 
other siblings.(60) So, recovery is 
less.

LTF is fed by VHW in their presence. 
Hence no sharing in family.(1)

Therapeutic feeding should be 
supervised in feeding centres.

6 RUTF is industrial food so people 
lose confidence in home food as 
therapy.

LTF is socio-culturally accepted, 
building confidence in the 
community for malnutrition 
treatment. So similar pattern of 
cooking continues.(1) (48)

7 Not sustainable.​ Sustainable and replicable.(48)

1 = Dani et al., 2017.
2 = Satav et al., 2024.
48 = Satav et al., 2024.
49 = Hossain et al., 2011.
52 = Odei Obeng-Amoako et al., 2023.
53 = Gausman et al., 2021.
54 = Bailey et al., 2021.
55 = Kundan et al., 2021.
56 = Bhandari et al., 2016.
57 = Schoonees et al., 2019.
58 = Ali et al., 2013.
59 = Compliance Report, 2022.
60 = Kabalo, 2018.
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We recruited 339 SMC children with age-matched controls (normal 
WAZ/WHZ children) in a 1:2 ratio, 678 controls, to understand the impact 
of LTF-MN.

Severely Malnourished Children were enrolled from 2011 to 2015, after 
passing the appetite test as per WHO guidelines. Those with medical com-
plications or who failed the appetite test but refused hospitalisation were 
also enrolled after parents’ high-risk consent.

SAMMAN Intervention Methodology

The Intervention Areas (IA) received:

•	 Locally prepared therapeutic food with micronutrients (LTF-MN) was 
provided four times a day at community feeding centres supervised by 
VHWs for 90 days. LTF-MN was the sole food given, except for breast 
milk, to ensure that each child received 4–6 g of protein/kg/day and 175 
kcal/kg/day with gradual escalation. The WHO protocol for RDA of 
nutrients and minerals was achieved by the addition of 5 g of specially 
prepared micronutrient (MN) powder, containing deficient micronutri-
ents, per 100 g of LTF. Eight palatable recipes of LTF were designed 
following WHO norms for SAM management, each one containing 
13–16 g of protein, 450–550 calories, and 25–35 g of fat per 100 g. The 
LTF-MN was given four times a day; the morning LTF was ‘chikki’ for 
breakfast, afternoon ‘thalipith’ for lunch, evening snacks in the form of 
‘chivada’, and dinner in the form of ‘khichadi’. This food pattern was 
culturally accepted. When a malnourished child is fed four times a day, 
the satiety centre is satisfied, and the child does not feel hungry. It ful-
fils the requirement as per WHO/UNICEF guidelines for SAM manage-
ment, i.e., 4–6 grams of protein and 170–200 calories per kg of body 
weight per day. LTFs are culturally acceptable, and hence it is advised as 
the sole food. Home-cooked food does not contain proteins or calories 
in appropriate amounts. Thus, supplementary feeds will not fulfil the 
RDA as per WHO guidelines.

After 90 days, the child received home-cooked food. The intensive BCC and 
parents watching the improvement in the child made positive impact, lead-
ing to cooking of nutritious food at home, and the parents were providing 
a diet with improved RDA after the SAMMAN intervention. Community-
based appropriate and timely treatment of infections led to a healthy child 
with improved growth and development. Some other components of the 
intervention are listed below:



118  Improving Nutritional Outcomes﻿

TA
B

LE
 4

.3
 �T

yp
es

 o
f 

M
A

H
A

N
 L

T
Fs

—
C

om
po

si
ti

on
 a

nd
 M

ac
ro

nu
tr

ie
nt

s 

1
2

3
4

5
6

7
8 

Sr
. N

o.
L

T
F

In
gr

ed
ie

nt
s

A
m

ou
nt

P
ro

te
in

Fa
t

E
n

er
gy

R
em

ar
k

s

G
ra

m
G

ra
m

G
ra

m
C

al
or

ie
s

W
H

O
 R

U
T

F
10

0
13

–1
6

26
–3

6
52

0
–5

50
R

ea
dy

-t
o

-u
se

 p
ac

k

A
. R

ea
dy

-t
o-

co
ns

um
e 

LT
F 

(2
4

–5
9 

m
on

th
s)

:
A

.1
 C

hi
kk

i (
M

ix
ed

) 
Se

sa
m

e
10

1.
83

4.
33

56
.3

R
ea

dy
 t

o 
ea

t
Ja

gg
er

y
25

0.
1

0.
02

5
95

.8
G

ro
un

dn
ut

30
7.

59
11

.9
4

17
0.

1
D

aa
liy

a
20

4.
5

1.
0

4
73

.8
So

ya
 o

il
15

0
15

13
5

T
ot

al
10

0
14

.0
2

32
.3

35
53

1
 

A
.2

C
hi

w
ad

a
G

ro
un

dn
ut

30
7.

59
11

.9
4

17
0.

1
R

ea
dy

 t
o 

ea
t

D
al

iy
a

30
6.

75
1.

56
11

0.
7

Po
he

10
0.

66
0.

12
34

.6
M

ur
m

ur
e

10
0.

70
35

0.
01

32
.5

So
ya

 o
il

20
0

18
.7

6
18

0
T

ot
al

10
0

14
.0

2
32

.3
35

53
1

 
A

.3
C

hi
kk

i 
gr

ou
nd

nu
t 

Ja
gg

er
y

35
0.

14
0.

0
4

13
4.

05
R

ea
dy

 t
o 

ea
t

G
ro

un
dn

ut
55

13
.9

2
21

.8
9

31
1.

85
So

ya
 o

il
10

0
10

90
T

ot
al

10
0

14
.0

6
31

.9
3

53
5.

9
 

B
. P

ow
de

re
d 

re
ad

y-
to

-u
se

 s
na

ck
s 

:(6
–2

4 
m

on
th

s)
B

.1
 P

ow
de

r 
ch

ik
ki

 
gr

ou
nd

nu
t 

Ja
gg

er
y

35
0.

14
0.

0
4

13
4.

05
R

ea
dy

 t
o 

ea
t

G
ro

un
dn

ut
55

13
.9

2
21

.8
9

31
1.

85
So

ya
 o

il
10

0
10

90
T

ot
al

10
0

13
.9

9
31

.9
8

52
4.

65
 



﻿Integrated Management of Malnutrition Programme  119

1
2

3
4

5
6

7
8 

Sr
. N

o.
L

T
F

In
gr

ed
ie

nt
s

A
m

ou
nt

P
ro

te
in

Fa
t

E
n

er
gy

R
em

ar
k

s

G
ra

m
G

ra
m

G
ra

m
C

al
or

ie
s

W
H

O
 R

U
T

F
10

0
13

–1
6

26
–3

6
52

0
–5

50
R

ea
dy

-t
o

-u
se

 p
ac

k

B
.2

 P
ow

de
r 

po
ha

-d
al

iy
a 

Po
ha

20
1.

98
0.

03
97

.5
R

ea
dy

 t
o 

ea
t

D
al

iy
a

30
4.

5
1.

0
4

73
.8

G
ro

un
dn

ut
30

7.
59

11
.9

4
17

0.
1

So
ya

 o
il

20
0

20
18

0
T

ot
al

10
0

14
.0

7
33

.0
1

52
1.

4
 

C
. L

T
F 

to
 b

e 
co

ok
ed

 a
t 

th
e 

fe
ed

in
g 

ce
nt

re
 o

f 
V

H
W

 (a
ge

 g
ro

up
 6

–5
9 

m
on

th
s)

C
.1

T
ha

lip
ee

th
/ 

up
m

a 
Ja

w
ar

20
2

.0
8

0.
38

69
.8

C
oo

k 
be

fo
re

 
se

rv
in

g
G

ro
un

dn
ut

30
7.

59
11

.9
4

17
0.

1
C

ha
na

 d
al

 (
be

sa
n)

30
6.

24
1.

68
11

1.
6

So
ya

 o
il

20
0

20
18

0
T

ot
al

10
0

15
.9

1
34

53
1.

5
 

C
.2

 M
oo

ng
 k

hi
ch

di
M

oo
ng

 d
al

25
6.

1
0.

3
87

.0
C

oo
k 

be
fo

re
 

se
rv

in
g

R
ed

 r
ic

e
25

1.
9

0.
3

86
.3

G
ro

un
dn

ut
30

7.
6

11
.9

17
0.

1
So

ya
 o

il
20

0.
0

20
.0

18
0.

0
T

ot
al

10
0

15
.6

32
.5

52
3.

4
 

C
.3

Sa
bu

da
na

 
kh

ic
hd

i
G

ro
un

dn
ut

55
13

.9
2

21
.8

9
31

1.
85

C
oo

k 
be

fo
re

 
se

rv
in

g
Sa

bu
da

na
35

0.
07

0.
07

12
2

.8
So

ya
 o

il
10

0
10

90
T

ot
al

10
0

13
.9

9
31

.9
8

52
4.

65
 

 
 

 
 

 
 

 
 

So
u

rc
e:

 S
at

av
 e

t 
al

., 
20

22
b,

 2
02

4)
.



120  Improving Nutritional Outcomes﻿

•	 Intensive (weekly) behaviour change communication (BCC) to par-
ents of severely malnourished children (SMC) in IA during 90 days of 
LTF-MN therapy.

•	 Community-based management of illnesses (treatment of infections) by 
VHWs in accordance with standard WHO protocols.

•	 Daily childcare included proper handwashing, nail cutting, and exami-
nation for any medical complications and adverse effects.

•	 Community participation was sought from planning, implementation, 
to results dissemination.

•	 Long-term follow-up: The children were followed with quarterly anthro-
pometry up to the age of five years.

The control arm (CA) consisted of age-sex-matched SMC children from con-
trol villages. They did not receive LTF-MN nutritional therapy but were 
referred to government hospitals for treatment.

Results

•	 The recovery rate of SUW was 36.8% at the end of nutritional therapy 
of 90 days, which increased to 78.2% at the age of five years (p <0.001) 
(Satav et al., 2024).

•	 The recovery rate of SAM was 79.4% at the end of nutritional therapy 
of 90 days (Dani et al., 2017), which increased to 90.8% at the age of 
five years (p <0.001).

•	 WAZ scores of the intervention arm of SUW children showed highly 
significant improvement compared to control arm of normal children by 
the age of five years (p <0·001) (Satav et al., 2024).

•	 WHZ scores of the intervention arm of SAM children showed highly 
significant improvement compared to control arm of normal children by 
the age of five years (p <0.0001 using Pearson’s Chi-square test).

•	 Significantly, SMC’s catch-up with the normal growth velocity curves of 
the age-matched controls by five years of age (Satav et al., 2024).

The prevalence of SMC reduced significantly in intervention villages 
as compared to control villages (p <0.005) (Dani et al., 2017; Satav et 
al., 2024).

•	 Case fatality rate (CFR) was found to be low at 0.63% and 0.29% for 
SAM and SUW respectively (Dani et al., 2017).​​

At the population level, the study found a significant decrease in severe mal-
nutrition (IAP Grades iii, iv) by 56.25% in IA from 9.6% to 3.63%, among 
children under five in the intervention area (IA) compared to the control area 
(CA). This reduction was more than half. Additionally, there was a dramatic 
drop (65.78%) in the under-five mortality rate in the intervention area as 
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compared to control area. This improvement continued even after the main 
programme ended, i.e. in the service and the replication phases. The study 
also showed a decrease in the number of low-birth-weight babies in both 
areas, but the reduction was more pronounced in the intervention area. The 
prevalence of LBW went down from 50% to 28% in IA, while it reduced to 
43% in CA until the end of the service phase.

Cost-Effectiveness and Policy Implications

MAHAN’s HBCC model demonstrated cost-effectiveness with an average 
treatment cost of INR 592 (US$8) per child annually, at the time of research 
intervention (Satav et al., 2022a). The intervention featured a robust design, 
strong scientific underpinning, cultural adaptability, institutional support, 
and a comprehensive approach encompassing home-based newborn care, 
post-neonatal infection management, antenatal care, and behaviour change 
communication. It led to significant and sustained reductions in under-five 
mortality (U5MR), infant mortality rate (IMR), neonatal mortality rate 
(NMR), and postnatal mortality rate (PNMR) over a decade, indicating its 
feasibility for large-scale implementation in challenging rural and tribal set-
tings. The model influenced state policies, with the baseline survey contrib-
uting to the establishment of the Rajmata Jijau Mother and Child Health 
and Nutrition Mission in Maharashtra to address malnutrition (D’Alimonte 
et al., 2016).

FIGURE 4.3 � Prevalence of severe malnutrition (SAM and SUW) in intervention 
villages and control villages

Source: Author’s own creation.
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Kitchen Garden and Nutrition Farming (KG-NF)

To create awareness around a balanced diet which helps prevent malnutri-
tion, MAHAN initiated these programmes in 2007–08. Melghat is a hilly 
region with significant seasonal variations, e.g., dry summer months from 
February to June leading to food scarcity, especially fresh produce, followed 
by heavy rains during the monsoon (July to September) leading to a signifi-
cant rise in infections. The erratic weather, along with a lack of nutritional 
awareness, often led to an increase in malnutrition and child deaths in the 
area. MAHAN’s BCC addressed the flawed dietary cultural practices and 
emphasised the importance of a balanced diet and the consumption of green 
vegetables, pulses, and oils to prevent malnutrition. However, the tribal 
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people faced difficulties in getting fresh vegetables and fruits because they 
had to travel 50 km to reach the weekly market. Transportation was limited 
and expensive, making it difficult for them to buy fresh produce regularly. In 
light of these difficulties, MAHAN developed kitchen gardens and nutrition 
farms as a solution.

Consequently, kitchen gardens were cultivated in about 200 square feet 
of area in each household, using recycled water to grow vegetables. People 
grew a variety of food in these gardens during both winter and rainy sea-
sons, which gradually helped them improve their diets and overall nutri-
tional status.

Another method utilised was the introduction of Nutrition Farm (NF) 
(Dilasa Pata method), which is a holistic approach to agriculture wherein 
approximately one acre of land is cultivated. The focus is on producing 
enough quantity of 20 varieties of food (cereals, pulses, vegetables, oil seeds, 
and fruits) so that on average two children in a family can have a balanced 
diet for at least six months.

Kitchen gardens and nutrition farms played a significant role in address-
ing malnutrition.

Yuvadoots trained and helped households and farmers develop KG-NF, 
e.g., preparing land, distributing seeds to beneficiaries (free for pregnant 
women and malnourished children), sowing, irrigating, protecting the farm 
from pests and wild animals, and harvesting. They supervised kitchen gar-
dens and nutrition farms.

BCC of the beneficiaries regarding the link between KG-NF and health 
and malnutrition prevention is associated with this intervention. KG-NF 
provides access to fresh vegetables and ensures dietary diversity and food 
quality. It is cost-effective, empowers families, and promotes self-sustaina-
bility and capacity building in the community.

Water Conservation by ‘Doh Model’ and ‘Contour Banding’

As Melghat is a hilly terrain, water gets drained from the river after the rainy 
season, and there is a severe water crisis during the summer. Therefore, it is 
difficult to develop KG-NF during the summer and winter seasons. Hence, 
MAHAN developed two different types of water conservation activities 
in many villages, e.g., contour banding and the doh model. This helped to 
improve the water table of the villages and supplied sufficient water to grow 
KG-NG even during the winter and, to some extent, in the summer, where 
doh models 6were developed.

MAHAN developed more than 11,000 KG-NF; the tribals produced 
more than 500,000 kg of agricultural produce, which could supply sufficient 
nutrition to two children for six months in families and prevent malnutrition.
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UMANG Programme for Government Scheme Mobilisation

UMANG, an initiative spearheaded by ‘MAHAN’ in 2007, through its male 
tribal Yuvadoots, serves as a beacon of hope for tribal communities, aim-
ing to uplift their socio-economic status through the facilitation of various 
government schemes. One such scheme is the ration card initiative, wherein 
villagers are guided and helped to obtain subsidised food grains, alleviating 
the burden of high market prices. Currently, efforts are being undertaken to 
ensure the seamless update of Aadhaar cards and bank accounts, particularly 
for married women, enabling them to access vital schemes like Janani Shishu 
Suraksha Yojana and Matrutwa Vandana Yojana, thus enhancing mater-
nal and child welfare. Agricultural prosperity is fostered through mobilisa-
tion of schemes like PM Kisan Yojana, wherein farmers receive financial 
aid for farming inputs, contributing to increased productivity and economic 
stability. Addressing unemployment challenges, the MAHAN trust helped 
tribals to get better benefits from the Mahatma Gandhi Rural Employment 
Guarantee Scheme (MREGS) through public interest litigation and empow-
ered villagers by guiding them through job application processes, thereby 
reducing migration rates and fostering local economic growth. Moreover, 
community issues such as non-functional water pumps, inadequate clean 
water supply, and erratic electricity are diligently addressed through col-
laborative efforts with relevant authorities, ensuring that basic amenities 
are met. Through UMANG, heightened awareness, strengthened trust in 
supervisors, and coordinated efforts within the community pave the way 
for improved health, socio-economic well-being, and nutritional outcomes 
among tribal populations through enhanced community participation.

Impact on Policies

	1.	 Rajmata Jijau Mother and Child Health, Nutrition Mission (RJMCHNM) 
M.S.: Meetings and correspondences with district and state adminis-
tration between 1998 and 2005, and data exposure through print and 
electronic media, led to questions in the Maharashtra state legislative 
assembly. MAHAN documented a very high prevalence of malnutrition 
and mortality rates, with information from village mapping, census, 
vital data collection, and anthropometry of all U5C (Dani et al., 2015; 
D’Alimonte et al., 2016; Satav et al., 2022a). This was contrary to the 
data reported by the state government. This eventually led to the forma-
tion of Rajmata Jijau Mother and Child Health and Nutrition Mission 
(RJMCHNM) by the state government in 2005. This confirmed the 
high malnutrition and mortality rates of children reported by MAHAN 
(D’Alimonte et al., 2016; UNICEF, 2016). RJMCHNM then imple-
mented multiple interventions and reduced child and maternal malnutri-
tion and deaths in Maharashtra (D’Alimonte et al., 2016).
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	2.	 Counsellor programme: Advocacy with district/state administration, 
research paper publication in medical journals (Satav et al., 2011; Satav, 
2018) and a PIL in the High Court (PIL, 2022) from 2005 to 2022 led to 
the implementation of the counsellor programme in Melghat from 2007 
till date (Petition 3278, 2010, 2011; PIL, 2010).

	3.	 Reclassification of severe malnutrition: The government’s nutrition 
programme was extended only to only severely acute malnourished 
(SAM) children. Consequently, severely underweight (SUW) children 
were denied special care, leading to high morbidity and mortality. 
The MAHAN trust presented its research on SUW to the Honourable 
High Court of Maharashtra, following which the then Chief Justice of 
Maharashtra gave a directive to the government to include SUW chil-
dren in the malnutrition treatment programme. (PIL, 2010; Petition 
3278, 2011) Since May 2011, the Maharashtra government has been 
providing special therapeutic food to all SUW children, which has bene-
fitted more than 10 lakh SUWs, thus saving their lives (PIL, 2011, 2013) 
(Commissioner HDoGoM, 2022; Petition 3278, 2013).

	4.	 Village Child Developmental Centres (VCDC) and Child Development 
Centres (CDC) in Maharashtra: MAHAN reported high IMR and 
severe malnutrition in Melghat, contrary to the state government’s fig-
ures. These were verified by UNICEF (2016; D’Alimonte et al., 2016). 
MAHAN relentlessly advocated with the RJMCHNM and filed a PIL for 
community-based management of severe malnutrition, after a successful 
MAHAN experiment in Melghat. After directives from the Hon. High 
Court of Maharashtra, VCDC and CDCs were not only restarted, but 
they also received more funds and the numbers were increased (Petition 
3278, 2010). It has benefitted more than 300,000 severely malnourished 
children in Maharashtra.

	5.	 IAS/IFS officer as Integrated Tribal Development Project Officer (PO): 
Since May 2011, after the PIL by Dr Satav, the Hon. High Court of 
Maharashtra has given directives to the state government, which 
appointed IAS officers in all tribal blocks of Maharashtra as special 
nodal officers for the coordination of all government schemes in tribal 
areas (assistant collector or project officer). It has improved government 
administration for many years benefiting millions of tribal people (PIL, 
2011; Petition 3278, 2011).

	6.	 Hot cooked food at anganwadis: After the PIL by Dr Satav, the Hon. 
High Court of Maharashtra gave various directives to the state govern-
ment. Consequently, instead of Take Home Ration (prepared by indus-
tries), fresh hot cooked food (prepared by self-help groups of tribal/ 
Integrated Child Development Services (ICDS) workers) is being pro-
vided to children below the age of three years (> 30,000 children every 
year) to prevent malnutrition in Melghat since May 2011(PIL, 2011; 
Petition 3278, 2011).
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	7.	 Compulsory rural/tribal posting in government hospitals for one year 
for MBBS doctors: MBBS doctors who studied at government medical 
colleges in Maharashtra have to complete one year of posting in gov-
ernment hospitals, especially in rural and tribal areas of Maharashtra, 
or they don’t get their degree certificates. They must sign the bond of 
rupees 50,00,000. Only after the completion of the said bond in rural 
areas by MBBS doctors, admission is allowed for post-graduation 
(PG).

	8.	 The Government of Maharashtra has reserved PG seats in government 
medical colleges for doctors who served tribal government hospitals for 
three years (50% PG diploma seats and 20% PG: MD/MS seats) (PIL, 
2007, 2022; Tayade, 2022; Vyas, 2022).

	9.	 Tribal Ashram School inmates’ death prevention technical commit-
tee: The Government of Maharashtra has changed five policies as per 
the recommendations of the committee to reduce deaths of students in 
Ashram schools of Maharashtra (Salunke et al., 2016).

	10.	 The Government of Maharashtra has accepted the transfer policies for 
doctors who have worked for three years in tribal areas (Tayade, 2022) 
and promotion of doctors who have worked in tribal areas for three 
years (Commissioner HDoGoM, 2022; PIL, 2022; Compliance Report, 
2023).

	11.	 SOPs regarding treatment protocols and referrals have been prepared 
by the health department (Commissioner HDoGoM, 2022; PIL, 2022; 
Vyas, 2022).

	12.	The government agreed to start intensive locally appropriate BCC activi-
ties in tribal areas that will reduce malnutrition and deaths (Commissioner 
HDoGoM, 2022; Tayade and Public Health Department, 2022; PIL, 
2022; Vyas, 2022).

	13.	WCD department has started third-party verification of vital statis-
tics and various government schemes by an independent agency, e.g., 
UNICEF (Commissioner HDoGoM, 2022; Compliance Report, 2022; 
Tayade and Public Health Department, 2022; PIL no. 133, 2022).

	14.	 The kitchen garden project has been started by the government around 
public institutes (PIL, 2022; PIL no. 133, 2022) Community-based mon-
itoring of government schemes has been started (Compliance Report, 
2022; PIL, 2022; PIL no. 133, 2022).

	15.	The involvement of local voluntary organisations in government pro-
grammes, especially for reducing malnutrition, has been accepted by the 
state tribal department (Commissioner HDoGoM, 2022; Compliance 
Report, 2022; PIL, 2022; PIL no. 133, 2022).

	16.	 Plans were also made for the upgradation of government hospitals in 
Melghat (PIL, 2007) and filling of vacant posts of doctors in government 
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tribal hospitals, especially paediatricians, obstetricians, and nutrition-
ists (Commissioner HDoGoM, 2022; Compliance Report, 2022; PIL, 
2022; Tayade and Public Health Department, 2022; PIL no. 133, 2022).

Net Results of an Integrated Approach

There was a statistically significant reduction in U5MR during the last 20 
years (see Figures 4.5–4.7)​​​.

2. There is statistically significant reduction in the prevalence of severe 
malnutrition in intervention villages compared to control villages (see 
Figures 4.8 and 4.9).​

During the integrated phase, the prevalence of severe malnutrition (SAM, 
SUW) was reduced from 23.97% to 9.5% (p-value <0.001) in intervention 
villages, while there was no significant change in control villages over four 
years. This revealed significant reduction in SMC prevalence in intervention 
villages as compared to control villages (p-value <0.001) (Jain et al., 2023).

•	 At present, the prevalence of severe wasting in our intervention villages 
is 2.94% (September 2023), which is significantly less compared to the 
rest of India (7.7%) (James et al., 2022)

FIGURE 4.5 � U5MR in intervention villages from 2004 to 2023

Source: Author’s own creation.
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Case fatality rate (CFR)

3. The CFR is significantly less than the WHO norm.
The CFR of treated SMC is 0.49%, which is significantly less than the 

WHO target of <4%. (Jain et al., 2023) This is the major achievement of our 
study compared to other studies (Schoonees et al., 2019; Gausman et al., 
2021; Odei Obeng-Amoako et al., 2023).

FIGURE 4.6 � Mortality rates in intervention villages during the replication phase 
of the integrated model: September 2017 to August 2023

Source: Satav et al., 2022a; Jain et al., 2023.

FIGURE 4.7 � Under-5 mortality rate in intervention and control villages from 2004 
to 2014

Source: Satav et al., 2022a.



﻿Integrated Management of Malnutrition Programme  129

4. The mean weight-for-age Z score is significantly higher over a period of 
five years in the intervention area.​

Challenges and Learnings for Scaling up and Replicability

MAHAN’s model of integrated management of malnutrition can be repli-
cated on a wider scale to reduce malnutrition and mortality in children.

However, there are certain roadblocks in the way of fully replicating and 
scaling up this model as mentioned below:

•	 Legal acceptance of the treatment of infections by VHWs and ASHAs 
in villages.

•	 The government is unwilling to provide focused, abbreviated, intensive 
residential training for ASHA workers for the duration of five days per 
month for one year, followed by regular refresher training.

•	 Intensive monitoring and supervision of the programme are needed to 
prevent adverse effects.

FIGURE 4.8 � Prevalence of IAP gr. III and IV,—severe malnutrition in intervention 
and control villages: 2004 to 2022

Source: From unpublished data and graph of MAHAN.

FIGURE 4.9 � Change in mean WFAZ scores during the period of 2017–23 in IA

Source: From unpublished data and graph of MAHAN.
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•	 Reluctance to accept LTF-MN as per WHO RDA by the state govern-
ment in place of RUTF or EDNF.

•	 LTF-MN recipes will vary in different states and need to be designed 
according to local socio-cultural practices.

•	 There is a need of active involvement of experts from various organisa-
tions like IAP and IMA.

•	 Unwillingness of the government and technical medical bodies for task 
shifting in health care (Balsari et al., 2017).

A convergence approach must be followed by the government which will 
foster interdepartmental cooperation among public health and medical 
education departments, ICDS, the nutrition department, the agricultural 
department, the irrigation department, and general administration. There is 
a need of coordination between the government and voluntary organisations 
to reduce malnutrition in India.

In Conclusion: Advocacy with the Policymakers

Institutionalising documentation and learning processes for nutrition pro-
grammes to anchor policy decisions in evidence is essential. This ensures 
efficient resource utilisation, continuous improvement, and adaptability, 
fostering accountability and transparency. An evidence-based approach is 
needed in decision-making and effective policymaking. Community-based 
research is necessary to evaluate and understand the grassroots-level prob-
lems of various geographical and social contexts so that policymakers can 
frame policies according to the local issues and ensure that policies are cost-
effective and sustainable to address the needs of the community.

As described, observational studies were conducted to understand the 
social structure and beliefs of the local tribal community in relation to their 
health and nutritional habits. They revealed low health-seeking behaviour 
within the community, which led to low coverage and impact of the health-
care facilities.

Advocacy of these community-based programme results was conducted 
through research paper publications, paper and poster presentations at sci-
entific conferences, talks and articles in the media, and interactive discus-
sions and personal meetings with local, district, and state administration to 
modify or frame new policies.

As a last resort, a PIL was filed in the Honourable High Court to seek 
attention to solve important public health and nutrition-related problems 
and to initiate change in policies promoting social activism. This approach 
has made an impact on various public policies at the state level. These pol-
icy changes have benefitted lakhs of poor children and pregnant women 
of Maharashtra by reducing morbidity, malnutrition, and mortality. The 
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U5MR, IMR, NMR, and prevalence of severe malnutrition have been 
reduced significantly in intervention villages as compared to control villages 
(p <0.001). There is significant improvement in the recovery of SAM and 
SUW in IA. The intervention arm has significantly lower mortality (CFR 
of SMC is <1% during 2011–23) than the WHO accepted target of CFR of 
treated SAM to <4%.

Throughout this journey, MAHAN’s commitment to evidence-based 
solutions, strong PPI, and community-driven intervention played a pivotal 
role in influencing policy changes, garnering recognition from both govern-
ment and international agencies.

Integrated approach of MAHAN is culturally acceptable, safe, feasi-
ble with local resources, cost-effective, easily accessible, measurable, and 
therefore sustainable and replicable for community-based management of 
childhood illness and SMC, aimed at reducing severe malnutrition and child 
deaths in difficult-to-access rural areas of India.

Notes

1	 Major decisions for the tribal villages in a traditional panchayat system are the 
older and key tribal members of the villages. The head of the panchayat is called 
Adya Patel. This traditional panchayat is different from the gram panchayat.

2	 TFHs are local tribal elders who treat the patients in villages using mantras, 
herbs, and damma i.e., burning the skin with a red-hot iron rod. They are of 
three types—Bhagat, Bhumakas, and Parihars.

3	 TBAs conduct home deliveries in the absence of doctors. They are local tribal 
semi-literate women who are respected by the community.

4	 Yuvadoots are local, trained, tribal young men from the same community 
selected by the community members.

5	 Public Interest Litigation (PIL) was filed by MAHAN Trust and KHOJ in 2010 
for restarting the counsellor programme, which was stopped by the government.

6	 Doh refers to a saucer-shaped waterbody in Maharashtra.
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