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Location: Melghat, India

What we know: Severe acute malnutrition (SAM) and severe underweight
(SUW) are prevalent among tribal community children in Melghat. Access to
hospital-based treatment is limited; community-based treatment is not available.

What this article adds: A community-based prospective trial to treat SAM and
SUW was conducted in tribal Melghat from August-October 2012, with six-
month follow-up. A sample of 145 severely malnourished children (aged six to 60
months) was selected using a one-stage cluster sampling from 14 randomly cho-
sen villages. Locally prepared therapeutic food (MAHAN-LTF) with micronutri-
ents, infection treatment and behaviour-change communication were provided
by Village Health Workers (VHWs) for 90 days. After eight weeks, 55.1% of SAM
cases and 15.6% of SUW children had recovered. At 12 weeks, 63% of SAM and
28.7% of SUW cases had recovered. Case fatality rate for SAM was 2.0% and 0.8%
for SUW. A recorded history of low birth weight (LBW) was found in 42.9% of
SAM children and 46.9% of SUW children. The six-month relapse rates for re-
covered SAM and SUW were 3.03% and 11.1% respectively. Further research on
community-based management of SUW is needed. This study will inform an on-

going randomised control trial on community-based management.

Introduction

Globally, malnutrition remains one of
the leading causes of morbidity and mor-
tality among children (Caulfield et al,
2005; Bhan et al, 2003; David, 1993),
contributing to 60% of deaths in children
aged under five (Caulfield et al, 2005;
WHO, 1999). The prevalence of under-
weight children in India is among the
highest in the world (for example, it is
nearly double that of sub-Saharan Africa),
with dire consequences for morbidity,
mortality, productivity and economic
growth (Gragnolati M, 2005). Prevalence
of malnutrition among children remains
alarmingly high in India, particularly
among tribal populations. As per the
National Nutrition Monitoring Bureau
report 2009, the prevalence among one
to five-year-olds is 6% for severe acute
malnutrition (SAM), 20% for severe un-
derweight (SUW) and 26% for severe
stunting in tribal India (NNMB, 2009).
Another study in tribal Maharashtra
found prevalence of 7% SAM, 29% SUW
and 30% severe stunting, considered
‘very high’ by WHO standards (Meshram
et al, 2012; WHO Database). A study by
the authors in 2012 showed very high
(WHO Database) prevalence of severe
malnutrition (7.1% SAM, 18.7% SUW,
34.4% severe stunting, and 6.7% grade
II-IV malnourished (Indian Academy
of Paediatrics (IAP)) in children under
five years in Melghat (Daniet al, 2014).
Major contributing factors for severe
malnutrition are poor child-feeding prac-
tices, infectious disease, and poor hygiene
and sanitation (Meshram et al, 2012;
Amsalu et al, 2008; Bantamen et al,
2014). Co-existing infection increases
risk of death among severely malnour-
ished children (Ashworth, 2006).

Melghat is a difficult-to-reach, hilly,
forest area in the state of Maharashtra,
central India, with a population of 300,000
scattered over 320 villages, spread over
4,000 sq kms. Around 85% of the popu-
lation is tribal, of whom more than 90%
are small farmers or agricultural labourers
living below the poverty line (Govt. of
Maharashtra, 2009; MAHAN, unpub-
lished). Medical facilities in the tribal
area of Melghat are grossly inadequate
and health-seeking behaviour is low
(Satav et al, 2011; Govt. of Maharashtra;
2009). Hospital-based treatment is limited
in coverage and impact. There is no spe-
cific programme to tackle this heavy
burden of severe malnutrition in children
aged six months to five years age and no
community-based option. July to October
is the period of heavy rainfall associated
with a significant rise in infections,
leading to increased malnutrition and
child deaths within the year.

Given the above and the evidence
around the community-based manage-
ment of acute malnutrition approach
(WHO/UNICEF/WEFEP/ SCN, 2007; Ma-
nary et al, 2004; Schoonees et al, 2013), a
one-stage, cluster randomised controlled
trial for community-based management
of severe malnutrition is underway, tar-
geted at children aged six to 60 months
in Melghat. It involved provision of local
adapted therapeutic food (LTF) fortified
with micronutrients, home-based treat-
ment of infectious diseases and behav-
iour-change communication (BCC) de-
livered through village health workers
(VHWs). Within this trial, a pilot study
was conducted on community-based man-
agement and is described in this article.
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MAHAN-LTF with added
micronutrients (MAHAN-LTFMN)

MAHAN-LTFMN is a local adaptation of the
diet, prepared by local tribal women in the
form of six palatable dishes (chivada,
groundnut tilgul patti, dalia poha, moong dal
khichri, groundnut sago, bhajani
thalipeeth/upama). The therapeutic foods are
prepared from ingredients such as groundnuts,
oil, rice, sesame, jaggery, tapioca, gram dal,
moong dal, etc. These ingredients are locally
available, acceptable to the children, can be
prepared by tribal women with minimum
infrastructure, are palatable, and most have a
shelf life of up to 21 days. Each 100g packet of
MAHAN-LTFMN provides 500 to 550 kcals and
around 15-17g of protein, according to the
WHO formulation (WHO, 2007). Depending on
the micronutrient deficit in each recipe, they
were supplemented with micronutrients using
a MAHAN VITAMIN mix powder produced by a
pharmaceutical company.

Methods

This community-based prospective trial with
one-stage cluster sampling method was conducted
in the Dharni and Chikhaldara blocks in the
tribal area of Melghat over a period of three
months (August to October 2012). The sampling
frame was all severely malnourished children
(SMC) aged six to 60 months in 320 villages,
from which 14 villages were randomly selected.
The sample constituted 145 randomly selected
target children from the usual resident population.

SAM was defined as weight-for-height Z
scores (WHZ) < 3SD with or without bilateral
oedema. The presence of bilateral oedema was
classified as SAM independent of WHZ. Un-
derweight was defined as weight-for-age using
WHO standardised Z scores (WAZ). SUW was
defined as weight-for-age Z score (WAZ) < 3SD
(WHO, 2006). IAP gradations were defined as
per percentage of expected weight for age: grade
IIT: 50-60%, grade IV: <50% of expected weight
(Achar, 1982). Customised software MAHANSsoft

Table 1

SAM

Distribution of severe 59
malnutrition (n)

version 1.0, 2011 was used for data entry and
gradation purpose.

The project was implemented by the MAHAN
(Meditation, AIDS, Health, De-Addiction, Nu-
trition) Trust, Melghat, in each village through
semi-literate, tribal, local married women working
as VHWs. One VHW per village was selected
during Gram Sabhas (village meetings)', which
increased acceptance by the community. The
villages have an average population of 900.
VHWSs were paid an honorarium as an incentive.
They were trained on anthropometric assessment;
feeding MAHAN-LTF with micronutrients (MA-
HAN-LTEMN, see Box 1); treatment of infectious
diseases; and BCC through health education of
parents. A total of 14 VHWs in 14 villages were
involved.

Written informed consent was sought from
the villagers during Gram Sabhas organised in
each of the selected villages. The study received
approval from the institutional ethical committee,
which has six external members as per the rec-
ommendations of the Indian Council of Medical
Research. The food material and associated set-
up was approved by the Food and Drug Ad-
ministration (FDA) of Amaravati.

In July 2012, anthropometry was measured
in all targeted children by VHWs and cross-
checked by medical supervisors (specially trained
doctor and auxiliary nurse midwives (ANM:s).
Anthropometry included weight, measured by
standardised Salter weighing machines, and
height/length, recorded by standardised sta-
diometers.

Out of 145 study subjects, 59 were identified
with SAM, 125 as SUW, 59 as IAP grade III-IV
malnourished and 92 as severely stunted. Many
children were suffering from acute-on-chronic
malnutrition (SUW) and/or fell into more than
one category of severe malnutrition. Parents of
these severely malnourished children (SMC) were
beneficiaries for BCC during the study period.

All identified severely malnourished children
undertook an appetite test as per WHO guidelines

Background characteristics of severely malnourished children (SMC)

IAP gradellll-IlV  Total SMC*
59 145

Males 33 559 68 544 29 492 74 51.0
Females 26 441 57 456 30 50.8 71 49.0
6 to <24 months 34 57.6 46 368 10 169 61 421
24-60 months 25 424 79 63.2 49 83.1 84 57.9
Full term LBW 17 944 43 956 24 96.0 44 95.7
Pre term LBW 1 56 2 4.4 1 4.0 2 43

Complicated 4 68 14 112 5 85 15 10.3
Non- Complicated 55 932 111 888 54 91.5 130 89.7

* A child could be included in more than one severe malnutrition classification
** Complicated severe malnutrition is determined by presence of bilateral oedema and/or negative appetite test and/or any other illness.

(WHO, 2007). Children were screened for med-
ical complications and those with serious illness
were referred to hospital. Those who were not
willing to go to hospital were managed by VHW s
after providing high-risk written consent. Those
who passed the appetite test were enrolled for
90 days of MAHAN-LTFMN therapy. If a child
recovered before 90 days, they were still retained
in the programme for the duration.

MAHAN-LTFMN was given to severely mal-
nourished children four times a day under direct
supervision of VHWs for 90 days. Children at-
tended the house of the VHW for feeding ob-
servation; only in exceptional cases were cases
fed at home (e.g. parents working away from
home on a remote farm). Parents were asked
not to give any other food during the course of
therapy. According to the child’s weight, a spec-
ified amount of feed was provided so that all
children received four to six grams of
protein/kg/day and 175 kcal/kg/day, with gradual
escalation. Anthropometry of enrolled children
was monitored weekly for 12 weeks. Quality
control of MAHAN-LTFMN involved random
checking for accuracy of exact weight of each
ingredient and hygiene. A taste register was
maintained for any adverse reaction and palata-
bility issues. At the outset, external quality
control was undertaken by the District FDA
Department.

The trained VHWSs provided treatment for
infectious diseases, such as fever, diarrhoea,
acute respiratory infection (ARI), otitis media,
malaria, deworming, etc. using paracetamol,
norfloxacin, half-strength oral rehydration so-
lution (ORS), amoxicillin, chloroquine and al-
bendazole in appropriate doses (WHO, 2007).
BCC of parents involved health education re-
garding hand-washing, nail-cutting, hygiene
and nutrition through counselling, flipcharts,
audio-visual film screening, practical demon-
strations and street play. All activities were su-
pervised weekly by medical supervisors and
fortnightly by BCC supervisors.

Study limiting factors

Melghat is characterised by hilly, forest terrain
with poor round-the-year availability of trans-
portation and drivable roads. Annual rainfall is
1,500 mm and there are frequent flash floods.
Heavy rainfall and floods led to interrupted
supply of MAHAN-LTFMN to some villages.
During the rainy season, it was difficult to main-
tain proper hygiene and sanitation at the storage
and feeding sites of MAHAN-LTFMN in the
villages. Although MAHAN-LTFMN prepara-
tions were made on the basis of socio-cultural
habits and palatability, some of the preparations
were not accepted by children and others had a
lower shelf life than intended. As this was a new
project, despite intensive training, VHWSs and
supervisors made mistakes in maintaining
records. Weekly anthropometry records for a
control group were not feasible, hence a ran-
domised control trial was not possible.

! The Gram Sabha is the foundation of the Panchayati Raj
system and formal unit of local government.
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Results

Table 1 shows the background characteristics of
the 145 study subjects. The distribution of study
subjects was SAM 40.7% (59), SUW 86.2% (125),
and IAP grade III-IV malnourished 40.7% (59).
Male and female distribution was almost equal
in total number of severely malnourished children.
SAM was seen in more than 57% children aged
6-<24 months, while SUW was seen in almost
two-thirds of children in the 24-60 months age
group. IAP grade III-IV was seen in more than
three-quarters of children in the 24-60 months
age group. Low birth weight (LBW) was found
in 42.9% of SAM children and 46.9% of SUW
children (as measured by VHW s and supervisors
(Bhan et al, 2003)); 95% of these were full-term
LBW. There were 15 cases of complicated severe
malnutrition (10.3%), who were referred to hos-
pital but refused.

Table 2 shows recovery of severely malnour-
ished child (SMC) and weight gain (g/kg/day)
of recovered children at the end of the 8th, 10th
and 12th week of MAHAN-LTFMN therapy.
Recovery of SAM children was 55.1% at the
end of eight weeks and 63% by the end of
therapy. At the end of eight weeks, out of a total
49 enrolled SAM children, 27 (55.1%) recovered.
At the end of 10th week, one recovered child

Tahle 2

malnourished children

Recovered SMC

Recovery and weight gain (g/kg/day) in severely

dropped out, three recovered children relapsed
and there was no new recovery. Thus, 23 (47.9%)
out of 48 SAM remained recovered at the end
of 10th week. At the end of the 12th week, out
of seven dropouts, six were recovered children.
Three children relapsed and four new children
recovered. Thus, 18 (43.9%) out of 41 SAM
remain recovered. In all, a total 31 children
(63%) out of 49 SAMs were recovered by the
end of therapy.

Recovery of SUW children is found to be
15.6% at the end of eight weeks and 28.7% by the
end of therapy. At the end of eight weeks; out of
a total 115 enrolled SUW children, 18 (15.6%)
recovered. At the end of the 10th week, four out
of five children that dropped out had recovered,
five recovered children relapsed and nine children
were newly recovered. Thus, 18 (16.3%) out of
110 SUW remained recovered at the end of 10th
week. At the end of the 12th week, out of 25
dropouts, five were recovered children. Eight
children relapsed and six new children recovered.
Thus, 11 (12.9%) out of 85 SUW recovered. In
all, total 33 children (28.7%) were recovered out
of 115 SUWs by the end of therapy.

The children who relapsed during therapy
did so either due to irregular attendance or
episodes of infection. At the time of enrolment,

Figure 1

there were 92 severely stunted children; none
recovered by the end of therapy.

Paired t test for both SAM and SUW before
and after the eight-week, ten-week and 12-week
MAHAN-LTF intervention is significant (p<0.001).

Weight gain among SAM children after the
8th, 10th and 12th week was 3.0, 2.6 and 2.5
g/kg/d respectively; among SUW it was 3.0, 1.9
and 1.7 g/kg/d respectively. For IAP grade III-
IV, weight gain was 3.1, 2.0 and 1.8 g/kg/d after
the 8th, 10th and 12th week respectively. There
were 14 dropouts and one death after eight
weeks, five more dropouts after 10 weeks, and
26 more dropouts before completion of therapy.
The case fatality rate (CFR) for treated SMC
was 0.7%. The CFR was 1.7% for SAM, 0.8% for
SUW and 1.7% for IAP grade III-IV.

Figure 1 shows the percentage weight gain in
recovered SAM children (WHZ <-3 SD) after
eight weeks of MAHAN-LTFMN. Recovery from
SAM was seen in 27 (55.1%) out of 49 children.
The percentage of weight gain among 17 cases
(63.0%) of recovered SAM was <15%; for ten
cases (37.0%) of recovered SAM it was > 15%.

Figure 2 shows episodes of fever, diarrhoea
and ARI in SAM children. A gap of seven days

Percentage weight gain in recovered SAM children after
8 weeks

Weight gain in
g/kg /day in
recovered children

At the end of week 8 (n=130)

Number No. %

SAM* 49 27 55.1 30

SUW** 115 18 156 30 £ 4
Grade lll-IV 56 24 428 3.1 ;
Dropouts 14 % 3
Died 1 u§

* (paired t test: t = 5.86, df = 48, p < 0.001) **(paired t test: t = 7.44, df = 114, p < 0.001) L 20

At the end of week 10 (n=125)

SAM* 48 23 479 26 <

SUW#** 110 18 16.3 1.9

Gradellll-lV 53 18 339 2.0

Dropouts 5 Length/Height in cm

Died 0 A Weight gain < 15% Weight gain = 15%

* (paired t test: t = 5.06, df = 47, p < 0.001) **(paired t test: t = 7.22, df = 109, p < 0.001)
At the end of week 12 (n=99)

Episodes of fever, diarrhoea and acute respiratory
infection (ARI) in SAM children

Figure 2

SAM* 41 18 439 25
%%
SUW 85 11 129 1.7 50.00%
Grade lll-IV 46 17 36.9 1.8 e 45.50%
40.
* (paired t test: t = 5.97, df = 40, p < 0.001) **(paired t test: t = 9.05, df = 84, p < 0.001) 35.00% 37.80% 37.80%
SMC: severely malnourished child; SAM: severe acute malnutrition; 30.00% 25.90% 25.90%
SUW: severe underweight 22l A .
25.00% .
T I'I 3 . 20.00%
a e Rate of relapse in recovered SMCs .
15.00%
Recovered children Relapse at the end of sixth month 10.00% .
post discharge i .
5.00% .
SAM (n=27) 1 3.03 DR :
n= d Diarrhoea ARI
SUW (n=18) 2 11.1
IAP grade Il-IV (n=24) 5 208 Recovered B Non-Recovered%




between two episodes was factored into data
gathered. Non-recovered children had more
episodes of infection.

On discharge, all SMCs who had recovered
at eight weeks were followed up for six months.
Table 3 shows the rate of relapse in recovered
SMCs. Of 27 recovered SAM children, one child
(3.03%) relapsed; out of 18 recovered SUW chil-
dren, two children (11.1%) relapsed, and out of
24 recovered IAP grade III-1V, five children
(20.8%) relapsed.

Discussion

In our previous study, we had shown that the
prevalence of SUW in the tribal community of
Melghat is 18.7% and that of SAM is 7.1% (Dani
et al, 2014). Co-existence of acute and chronic
malnutrition needs to be comprehensively ad-
dressed with combined multiple approaches
(Bergeron et al, 2012). It is therefore necessary
to include SUW children, in addition to SAM
cases, in a community-based therapeutic feeding
project. We could not find any study on com-
munity-based management of SUW children.
In this study, almost half of the SUWs were full-
term LBW infants reflecting intra-uterine growth
retardation; i.e. they were born malnourished.

Research

Maternal and child health and nutrition serv-
ices are required for prevention of chronic mal-
nutrition. However, for management of severe,
acute-on chronic malnutrition (SUW), our treat-
ment regime of MAHAN-LTFMN achieved just
16.3% recovery. Relapse rate was greater among
recovered SUW and IAP grade III-IV children
compared to SAM children. It remains to be
seen whether children with acute-on chronic
malnutrition need longer follow-up, further in-
vestigations for chronic diseases and longer du-
ration of therapy. A study published in 2001,
based on the systematic review of studies pub-
lished in the 1980s and 1990s, revealed that
only six out of the 27 studies achieved case
fatality rates of <5% and relapse/readmission
rates of <10%, which can be taken as standard
(Ashworth, 2001).

The duration of this pilot study was kept as
12 weeks and recovery from severe malnutrition
at the end of the 8th, 10th and 12th week was
assessed. We found maximum recovery and
daily weight gain at the end of the 8th week.
Over half (55.1%) SAM children recovered from
severe malnutrition, with an average weight
gain of 3.0 g/kg/day after eight weeks. The rate
of weight gain decreased by the end of ten and
12 weeks of treatment. It is possible that rapid
weight gain occurs when a child is wasted; as
the child approaches a normal weight for height,
the rate of weight gain falls (Ashworth, 2006).
This fall in daily weight gain rate may reflect a
greater proportion of defaulters as the duration
of therapy lengthens.

Studies from India and elsewhere have dis-
cussed evidence-based possible interventions
to address SAM, but the co-existence of acute
and acute-on-chronic malnutrition in India can-
not be denied and also needs to be addressed

(NNMB, 2009; Meshram et al, 2012; WHO data-
base; Dani et al, 2014). The preventive approach
of addressing acute-on-chronic malnutrition
will benefit future generations, but treatment is
urgently needed for those who are already mal-
nourished. The response to treatment demon-
strated through this intervention is encouraging.
More research needs to be done to determine
the exact nature and duration of therapy for
these children.

Weight gains up to 15% were seen in 63% of
the recovered SAM children. Weight gain of
15% to 49% was seen in 37% of recovered SAM
children; these children had good appetite, no
episodes of infections, were non-defaulters and
showed no relapse at the end of six months fol-
low-up. Episodes of fever, diarrhoea and ARI
were more common in non-recovered SAM
children compared to recovered SAM. This in-
dicates that timely treatment of infections in
the community by trained VHW s will improve
recovery rates and prevent relapse of severe
malnutrition; it is important that a good referral
system should be established.

Conclusions

Community-based management of severe mal-
nutrition is possible and the treatment of SUW
children has good potential. This pilot study is
a part of a larger study which is underway with
a sample size of 1,500 SMCs in each arm of an
RCT. Such programmes lead to capacity-building
of the community to deal with the menace of
malnutrition. This study seems to demonstrate
that this treatment approach is acceptable, cost-
effective, achievable, safe and feasible with locally
available manpower and resources.

For more information, Dr. Ashish Satav, email:
drsatav@rediffmail.com; tel: +919423118877
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