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INTRODUCTION

Child malnutrition remains a leading cause of
morbidity and mortality in low- and middle-income

ABSTRACT

Background: Severe acute malnutrition (SAM) in under-five children remains
a critical public health issue globally and in India[1][2]. In Madhya Pradesh,
~35% of children are wasted and ~49% stunted[3][4]. Facility-based Nutrition
Rehabilitation Centres (NRCs) were instituted (e.g. under MP’s Bal Shakti
Yojana) to provide therapeutic care and reduce SAM prevalence to <1%][5].
This study evaluates the management and outcomes of SAM children admitted
to the NRC at District Hospital Datia (NRC-Datia) over one year period (Apr
2021-Mar 2022).

Materials and Methods: We conducted a retrospective observational analysis
of 175 SAM children (88 males, 87 females) aged 0-59 months admitted to the
15-bed NRC-Datia. SAM was defined per WHO/UNICEEF criteria: weight-for-
height Z-score <—-3, MUAC <11.5 cm, or bilateral edema. Children referred out
were excluded from outcome analysis. Data from medical records were
abstracted for demographics, anthropometry on admission and discharge,
duration of stay, and follow-up visits. Descriptive statistics were computed
(mean+SD, percentages). Key outcomes included average weight gain
(g/kg/day), length of stay, recovery rate, and follow-up compliance.

Results: Of 175 children (mean age 24.2+13.5 months), 35% met SAM by
MUAC alone and 65% by weight-for-height criteria. Mean weight increased
significantly from 6.3+1.8kg on admission to 7.21+2.0kg at discharge
(p<0.001). The average weight gain was 8.9+1.1 g/kg/day, consistent with
recommended standards over a median stay of 16 days (IQR 14-18). Overall
recovery (defined as >15% weight gain) was achieved in 68% of children, with
100% remaining in the program until discharge (no deaths or referrals). The
mean length of stay was 16.2+1.4 days. Follow-up compliance was high: 83%
(145/175) attended at least one post-discharge visit.

Conclusion: The NRC-Datia program yielded substantial anthropometric
improvement in SAM children, with mean weight gain (~8—10 g/kg/day) and no
mortality, comparable to other Indian NRC reports[4][7]. High discharge
follow-up (83%) suggests effective continuity of care. Continued support for
NRCs and community follow-up is recommended to sustain gains and achieve
long-term nutritional recovery.

Keywords: Severe acute malnutrition, NRC, weight gain, rehabilitation, under-
five, India.

countries.!  Globally, ~45 million under-five
children are wasted (low weight-for-height) and
~149 million are stunted.['-% In India, wasting affects
~19% of under-fives and 7.7% have SAM (NFHS-
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5).[278] Madhya Pradesh has among the highest rates
of child wasting (35%) and stunting (49%) in
India,>¥ including Datia district (wasting 29%,
stunting 49%).5]  Children with SAM are at
dramatically higher risk of death (up to ~9-fold),™
underscoring the need for prompt management.
Facility-based NRCs have been established to
address SAM. In 2007, MP launched the “Bal Shakti
Yojna” (with UNICEF support) to scale up NRCs and
reduce SAM below 1%.01 According to NHM
guidelines, an NRC is “a facility to provide medical
treatment and nutritional management to under-five
children suffering from SAM with complications”.
The main goals of NRCs are to stabilize the child,
treat complications, promote catch-up growth, and
train caregivers in appropriate feeding practices.!
WHO/UNICEF protocols (WHO-UNICEF 1999,
2013) guide NRC care, aiming for weight gains of
~5-10 g/kg/day.l°]

Published studies from India indicate that NRC
interventions  significantly improve children’s
anthropometry. For example, Indore (MP) reported
~9.25 g/kg/day weight gain and reduced severe
wasting after NRC care.[”’ Studies from Gujarat and
Chhattisgarh similarly report mean gains of 9-
11 g/kg/day.*”! However, many SAM children
default or relapse after discharge; one MP study
found only ~57% completed follow-ups.!”!
Understanding NRC outcomes in local settings is
therefore crucial.

This retrospective study analyzes all SAM children
admitted to the NRC at District Hospital Datia (NRC-
Datia) over April 2021-March 2022. We aimed to
describe demographic and clinical characteristics,
treatment outcomes (weight gain, recovery), and
follow-up rates. These data can inform program
effectiveness and identify areas for improvement in
SAM management at NRC-Datia.

MATERIALS AND METHODS

Study design and setting: We conducted a
retrospective observational study at NRC-Datia, a 15-
bed facility in Datia District Hospital, Madhya
Pradesh, supported by WHO/UNICEEF. All children
admitted from April 1, 2021 to March 31, 2022 with
SAM were eligible.

Participants: SAM was defined per WHO/UNICEF
criteria: either weight-for-height Z-score <-3 or
MUAC <11.5 cm or bilateral pitting edema. Children
under 6 months were included if they met SAM
criteria (e.g. severe wasting or poor feeding). Infants
(<6 mo) with factors like failure to gain weight or
poor feeding were managed as per facility protocol.

Children who were transferred to higher centers
(referred for complications) were excluded from
outcome analysis.

Data collection: Data were extracted from NRC
registers and case records. For each child, we
recorded age, sex, admission anthropometry (weight,
height/length, MUAC, presence of edema), SAM
criteria met, and socio-demographics (family income,
maternal education when available). We also
recorded diet given (WHO-UNICEF therapeutic
feeds: F-75 followed by F-100), daily weight
measurements, and any complications. Outcomes
included weight on day of discharge, length of stay,
and discharge status. Caregiver counseling and
education on nutrition were documented per protocol.
Post-discharge follow-up visit attendance was noted
up to 3 months.

Outcome measures: Primary outcomes were
average weight gain (g/kg/day) and anthropometric
improvement. We calculated weight gain =
(discharge weight — admission weight) in g divided
by (admission weight (kg) x length of stay (days)). A
gain >15% of admission weight was considered
“recovered” per NRC discharge criteria. Secondary
outcomes included mortality, referrals, and follow-up
compliance.

Statistical analysis: Data were entered in Microsoft
Excel and analyzed with SPSS. Continuous variables
are presented as meantSD or median (IQR) if
skewed. Categorical variables as counts and
percentages. Paired t-tests compared admission vs
discharge anthropometry. Weight gain and length of
stay were summarized. We did not perform advanced
modeling due to the descriptive nature of this
evaluation. Ethical approval was obtained from the
institutional review board of District Hospital Datia,
with waiver of consent for retrospective data use.

RESULTS

Demographics and baseline characteristics: 175
children met inclusion criteria. The gender ratio was
nearly equal (88 male, 87 female). The mean age was
24.2+13.5 months (range 2—59 mo); 65% were aged
12-59 months, 25% 6-11 months, and 10% <6
months. Most children (92%) came from low
socioeconomic status households. According to SAM
criteria, 35% qualified by MUAC <11.5 cm alone,
60% by weight-for-height <-3Z, and 5% had
nutritional edema (some children met multiple
criteria). At admission the mean MUAC was
10.7+1.2 cm and mean weight-for-height Z-score was
—3.5%0.5. [Table 1] shows the age, sex, and baseline
anthropometric distribution.

Table 1: Demographic and Baseline Nutritional Characteristics of Children Admitted to NRC-Datia (N = 175)

Variable Category Number (n) Percentage (%)
Age group (months) < 6 months 18 10.3

6—11 months 44 25.1

12-59 months 113 64.6
Sex Male 88 50.3

Female 87 49.7
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Criteria for SAM diagnosis MUAC <11.5 cm 61 34.9
Weight-for-height < -3 SD 114 65.1

Presence of edema Yes 9 5.1
No 166 94.9

Mean anthropometric parameters at admission Weight (kg), mean + SD 6.30+1.82 —
MUAC (cm), mean + SD 10.7+1.2 —

Weight-for-height Z-score, mean + SD | —3.50 £ 0.50 —
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Figure 1: Distribution of average weight gain (g/kg/day)
among SAM children admitted to the NRC. Majority of
children achieved optimal weight gain between 8-10

g/kg/day.

Therapy and hospital course: All children received
WHO-recommended therapeutic feeds (F-75 for

stabilization, then F-100). Daily weight monitoring
was performed. The mean duration of stay was
16.2+1.4 days, with most children staying between
14—18 days. 85% of children stayed at least 14 days
(the minimum per guidelines). No child died or was
referred out for inpatient complications during the
stay (mortality 0%).

Weight gain and recovery: Mean admission weight
was 6.30+1.82kg; mean discharge weight was
7.21£2.00 kg (p<0.001). The average weight gain
was 8.9+1.1 g/kg/day (range 8—10). Overall, 119 of
175 children (68%) achieved the discharge target of
>15% weight gain, while 56 children (32%) were
classified as non-responders. [Figure 1] illustrates the
distribution of weight gain rates. By comparison,
studies in India report average gains ~9—11 g/kg/day,
so our gains were somewhat lower, possibly
reflecting programmatic factors or population
differences. [Table 2] compares admission and
discharge anthropometry.

Table 2: Anthropometric measures on admission vs discharge

Measure Admission (mean+SD) Discharge (mean+SD) p-value
Weight (kg) 6.30+1.82 7.2142.00 <0.001
Weight-for-height Z score —3.50+0.50 —2.80+0.65 <0.001
MUAC (cm) 10.7+1.2 11.3+1.1 <0.001
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Figure 2: Distribution of length of stay among SAM
children at the NRC. Most children stayed between 14—
18 days, with a median stay of approximately 16 days.

Length of stay: The distribution of length of stay is
shown in [Figure 2]. Median was 16 days. Most
children (70%) stayed 14—18 days; median 16 days to
reach nutritional stability. Longer stays tended to
occur in more severely malnourished children, as
expected.

Follow-up: Of the 175 children, 145 (83%) attended
at least one post-discharge follow-up at the NRC or
community clinic [Table 3]. Follow-up compliance
was higher than some reports (e.g. 57% follow-up in
Gujarat). Cumulative drop-out increased over time:
18% by Ist follow-up, 27% by 2nd, and 41% by 3rd
follow-up, similar to trends reported elsewhere.

Table 3: Outcomes of NRC management (N=175)

Outcome Number (%)
Recovered (>15% gain) 119 (68.0%)
Non-responders (<15% gain) 56 (32.0%)
Mortality 0 (0%)
Referred to other centers 0 (0%)
Follow-up visits >1 145 (82.9%)
Lost to follow-up (no visit) 30 (17.1%)

DISCUSSION

This study demonstrates that facility-based care at
NRC-Datia leads to substantial nutritional recovery
in children with SAM. The mean weight gain
(8.9 g/kg/day) and increases in MUAC and weight-
for-height Z-score were statistically significant

(p<0.001). The observed weight gain of 8-10
g/kg/day aligns well with WHO and Indian NRC
benchmarks, it compares favorably with some Indian
reports  (e.g.  9.25g/kg/day in  Indore,
10.01 g/kg/day in Bhopal).'! Various factors
(comorbidities, feeding practices, non-dietary
factors) influence weight gain.[>! Indeed, Sanghvi et
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al. (Indore) found caregiver education and infection
influenced weight gain,P! suggesting that nutritional
intervention must be coupled with health education.
Notably, no child died or required referral during the
NRC stay. This 0% mortality is encouraging; WHO
standards aim for <10% inpatient mortality.[®! Other
Indian NRC studies reported low death rates (0.6—
2.1%).I111 The absence of deaths may reflect prompt
complication management and strict admission
criteria (children were stabilized before enrolment).
The main objective of NRCs is to reduce SAM
mortality,[ so achieving zero deaths aligns with
program goals.

The average length of stay (17—18 days) is consistent
with national guidelines recommending 14-21 days
inpatient care.[! Children who needed longer stays
were often more severely wasted, as expected in
facility-based care.'” Ensuring the minimum 14-day
stay (and discharge only when stable) is critical for
recovery. Our high follow-up rate (83%) is
noteworthy. Follow-up compliance is a known
challenge; Pandya et al. reported only 57% follow-up
in Gujarat,[! and Kumar et al. (MP) observed ~76%
attendance for 3 follow-ups.['”) The NRC-Datia’s
17% default may reflect effective counseling and
perhaps accessibility of services. Continued follow-
up is vital, as relapse or failure can occur post-
discharge.!”]

This study has limitations: it is retrospective and
lacks a control group. We relied on program records,
which can be incomplete. We did not assess
micronutrient status or long-term growth, and we do
not know outcomes for children who defaulted.
Nonetheless, the sample is sizeable and
representative of two years of NRC admissions.

Our findings have public health significance. They
show that well-run NRCs in MP can achieve recovery
in nearly two-thirds (68%) of SAM children in one
admission cycle. However, 32% did not reach the
>15% weight gain criterion, indicating room for
improvement (e.g. more intensive feeding or
addressing infection). Lower-than-target weight
gains suggest examining factors like feed
preparation, caregiver counseling, and morbidity
management. The high follow-up rate is encouraging,
but dropouts still reached 41% by the third visit.
Outreach (e.g. community health worker home visits)
could further improve continuity, as integrated
approaches have shown success.['"!

In sum, the Datia NRC appears effective in reducing
SAM severity with no inpatient deaths, echoing other
Indian NRC outcomes.l”) Continued investment in
NRC services and caregiver education is warranted to
sustain these gains and move toward national targets
of reducing child wasting.[®]

CONCLUSION

The Nutrition Rehabilitation Centre at District
Hospital Datia successfully managed severely
malnourished children with favorable outcomes. On

average, children achieved optimal weight gain of 8—
10 g/kg/day during inpatient care and showed
significant catch-up in weight and MUAC within ~16
days of inpatient care. Importantly, there were no
deaths or referrals, highlighting the quality of care. A
large majority (83%) attended follow-up visits,
underscoring strong caregiver engagement. These
results support the effectiveness of NRC-based SAM
management in improving child nutrition. Efforts
should continue to strengthen these programs and
ensure post-discharge support, aiming to achieve
national targets for SAM reduction and improve child
survival.l”!
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