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ABSTRACT
Introduction

Malnutrition remains unacceptably high across the world
especially in developing countries.” Malnutrition not only
impairs physical and mental growth of child but also
increases morbidity and mortality.

Objective

To find the incidence and type of acute malnutrition and
their outcome in nutrition rehabilitation center.

Methodology

This is a descriptive cross sectional study conducted at
nutrition rehabilitation center of Rapti Sub-Regional
Hospital (RSRH). Children between 6 to 59 months of age
with severe and moderate acute malnutrition (SAM and
MAM) and admitted from July 2017 to June 2018 were
enrolled. Age, sex, length/height, weight, weight gain,
duration of stay, Z score of weight for length/height
(WLZ/WHZ), weight for age (WAZ) and Height for age (HAZ)
were recorded. Outcome were recorded as cured, recovered,
defaulted, primary failure and referred. Data entered in
excel and analysis was performed by using SPSS 20. Results
were expressed as number, proportion, and average.

Results

Among 105 patients admitted, 90 (85.71%) were below the
age of 24 months with mean age of study population being
16.82 monthsand male female ratio of 1.14:1.Proportion of
children with SAM and MAM was 59(56.19%) and 46
(47.61%) respectively. Among 75(71.42%) stunted children,
51(68%) were severely stunted. Among the study
populations cure rate was 30.47% (32), recovery rate
24.76% (26). Defaulter rate was 87.6% (8) and primary
failure were18.09% (19). Referred were 2(1.9%). Average
weight gain was 6.56 mg/kg/day. Average duration of stay
was 21.83 days.

Conclusions

Locally prepared therapeutic dietis an easy and cheapest
way to combat malnutrition. Services atnutrition
rehabilitation center needs to be integrated with the
community-based therapeutic care to sustain the
achievementand prevent relapse.
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INTRODUCTION

Malnutrition is a major public health problem throughout
the developing world contributing around 50% of the 10-11
million annual deaths in under five children’ Globally, around
150.8 million children under five years of age are stunted
(short for their age) and 50.5 million children under five are
wasted (thin for their height) respectively with nearly 17
million of them being severely wasted.”” Around 3.62%
(15.95 million) of them are both stunted and wasted." More
than half of the world's wasted children are living in South
Asia.’ To our concern, Nepal also shares this burden of
malnutrition with its 36% of under five children being stunted,
10% wasted, and 27% underweight (thin for their age).’

According to WHO, severe Acute Malnutrition (SAM)
defined as having a weight-for-height z score (WHZ) <-3,
increases mortality, morbidity, impairs physical and mental
growth of child. The risk is lower in children with Moderate
Acute Malnutrition (MAM) defined as WHZ between -2 and -
3 SD.” Overall risk of death among children with SAM is 9
times more that of well-nourished children which is 3-fold
higher in children with MAM.*® A child who is both wasted and
stunted is 12 times more likely to die than a normal child.
Malnourished children requiring immediate attention with
proper nutritional therapeutic care are admitted at Nutrition
Rehabilitation Homes/Centers (NRHs/NRCs) running
throughout the country with support of Nepal Youth
Opportunity Foundation (NYOF).*

There is paucity of literature regarding incidence of malnourished
children and outcome of nutritional rehabilitation in a
hospital based setting, particularly in western Nepal, hence
this study was conducted with the objective to evaluate the
incidence and type of malnutrition as well as the effectiveness
of nutrition rehabilitation center in providing therapeutic
care with standard WHO protocols and locally prepared
therapeutic diet for children with malnutrition in Hospital
based nutrition rehabilitation centers.

METHODOLOGY

This cross sectional descriptive hospital-based study was
conducted retrospectively at the NRH of Rapti Sub-Regional
Hospital in Ghorahi Sub-Metropolitian City of Dang District.
This hospital now has been taken over by Rapti Academy of
Health Sciences as its teaching hospital. Data of all the
malnourished children between 6 to 59 months of age,
admitted in rehabilitation center from July 2017 to June
2018 were reviewed. Ethical clearance and approval for the
study was obtained from the Medical Superitendent.

This nutrition rehabilitation center was established as a unit
of Rapti Sub-Regional Hospital in collaboration with NYOF
aiming to serve the malnourished children of this region.
Though it was started targeting only children with SAM,
considering the high public demand and geographical distance
they come from, we used to admit cases with MAM also.
Nurses, dieticians and the cooks were specially trained in
identifying children with MAM and SAM and nutritional
rehabilitation protocols. Children admitted at rehabilitation
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center were nutritionally rehabilitated using therapeutic
feeding diets (F-75 and F-100) prepared using locally
available food-stuff. The mothers of the children are made
to stay at the centers where training on composition and
preparation of the therapeutic diets from local resources, as
well as counseling sessions focusing on health and nutrition
aspects are conducted for them. Children were received
directly into inpatient care of nutrition rehabilitation center via
identification at the outpatient department of the hospital
on the basis of WHO criteria of WHZ score or by referral from
the FCHV or other community health workers. These children
were closely monitored for 24hr dietary intake, weight gain
(gm/kg/d), any fresh signs and symptoms for medical
comorbidities and were screened if signs suggestive of any
infection were seen. Patient management is based on
the global guidelines by WHO and UNICEF which have been
adapted, where necessary, to the context of Nepal as
inIntegrated Management of Acute Malnutrition (IMAM)
Protocols Nepal’?

Children were discharged from the rehabilitation center
when they met following criteria (i) child had attained the
target weight of WHZ > -1. (ii) was active and alert (iii) had
absence of complications or evidence of any infection.
(iv) Child was tolerating home based feeds. (v) Primary
caretaker was confident about taking care of the child.

The study population included malnourished children, both
SAM and MAM, between 6-59 months of age, admitted and
treated at nutrition rehabilitation center of Rapti Sub-
Regional Hospital. Children below 6 months were excluded
for being associated with some congenital disorder. Records
books were manually reviewed and variables recorded were-
age in completed months, gender, anthropometry (length/
height and weight) during admission, discharging weight
and outcome of the rehabilitation course. Weight has been
taken as the main anthropometric as an improvement in weight
of severe malnourished children has the most significant effect
in reducing the mortality among them.? Z score for WFL/H,
WFA, HFA, according to WHO growth standard was
calculated. Weight gain during stay was calculated as.™

(W2 - W1) x 1000
(W1 x number of days from W1 to W2)

where: W1 =initial or lowest weightinkg;
W2 =weightin kg on the day of calculation.

Weight gainin g/kg/day =

Duration of stay was calculated from date of admission and
discharge. Variables extracted were entered into a structured
Microsoft excel template and analysis was performed by
using SPSS version 20 and the results were expressed as
number, proportion, mean and average.

Outcome was defined as cured, recovered, defaulter, primary
failure and referred. Outcome were compared with
internationally accepted Sphere standards, that were laid
down initially under the Sphere project in 1998 and later
revised and represent minimum international standards in
various core domains to be attained in humanitarian
response.”
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Operational definitions:™,
Cured —Those who attained the target of achieving the WHZ
score of-1SD.

Recovered — A child who has achieved WLZ or WHZ > - 2 but
has not achieved target weight by the time they left the
rehabilitation center.

Slow responder: Those who gained weight at desired rate of
5 gm/kg/day or more but not reached WHZ >-2. Majority of
them were those who took early discharge on request.

Primary failure- Those who didn't gain weight at the rate of 5
gm/kg/day despite appropriate nutritional support by day
10 of stay.

Default- Those who left the center before actual treatment
or dietary support was started that is before 7 days of
admission.

Rate of each outcome is calculated as
Number of subjects with particular outcome X 100

Outcome Rate =
Total number of study subject

For example, Cure Rate is calculated as
Number of cured subjects X 100
Total number of study subject

Cure Rate =

RESULTS

During the study period 105 children were admitted out of
which, children with SAM and MAM were 59 (56.19%) and
46(43.81%) respectively. Around 75 (71.42%) children in
study group were stunted of which 51 (68%) were severely
stunted. Severe stunting was seen among 31 (52.54%) and
20(43.47%) children with SAM and MAM respectively.
Among SAM male (67.79%) predominates over female with
male female ratio was [2.1:1] whereas among MAM females
were predominantly affected, with male female ratio of
[0.53:1]. [Table.1]

Table:1 Age and Sex Distribution of the patients.

Among the admitted subjects, 56 (53.33%) were male and
49 (46.66%) were female having male female ratio M:F of
1.14:1. Infant constitute 29 (27.61%). Majority (n=61;
58.09%) of the patients were between the age group 12 and
23 months thus accounting 90 (85.71%) children below 2 years
ofage. The mean age of study population was 16.83+9 months.

Among the total study subjects 32(30.47%) children were
cured, including, 10(31.32%) severely malnourished and
22(68.75%) moderately malnourished. Recovery was seen
in 26(24.76%) children, out of which 15 (57.69%) and 11
(42.30%) children were from SAM and MAM group
respectively. Cure rate was higher in female 17 (53.12%)
than males 15 (46.87%) whereas recovery rate was better
among male 15(57.69%) than females 11(42.30%) children.
Around 19(18.09%) children were slow responderand 8 (7.6%)
children defaulted from the program. Default rate was equal
among male and females. Primary failure was seen in
19(18.09%) children, which includes 12(63.15%) from SAM
and 7(36.84%) from MAM group. Two cases (1.9%) with
MAM were referred due to requirement of Pediatric Intensive
Care Unit. There was no mortality in rehabilitation center.

Average weight gain among total study population was 6.56
+3.57 gm/kg/day with 6.90+3.98 gm/kg/day among boys and
6.17+3.03 gm/kg/day among girls. Weight gain was poor (<5
gm/kg/day), moderate (5-10 gm/kg/day) and good (>10
gm/kg/day) among 27(25.7%), 63 (60%) and 14 (13.33%)
admitted children respectively. Categories and comparison
of weight gain among children with SAM and MAM was as
showninTable 2.

Mean weight at admission 6.42+1.21 kg and discharge 7.28
+ 1.40kg. A statistically significant difference was observed
between the mean weight at discharge and the mean weight
at admission for the study group. Average duration of stay
was 21.84+10.11 days for the entire study subject.

. | s | ™MAM_ | Grandtotal
Age Male Female Total (Ts) Y E1[] Female | Total (Tm) (Ts+Tm)
(months) (%) (%) N (%) (%) (%) N (%) N (%)
6-11 11 9 20 2 7 9 29(27.61%)
12-23 23 7 30 13 18 31 61(58.09%)
>24 6 3 9 1 5 6 15(14.28%)
Total 40 19 59 16 30 46 105
(38.09%) | (18.09%) | (56.19%) | (15.23%) | (28.57%) | (43.80%) (100%)
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Table:2 Comparison of performance of total children,
SAM and MAM

[ Chidrenwm [
SAM )| MAMIGA) | ol 4

Mean wt gain (gm/kg/D)

Boys 7.18 6.21 6.91
Girls 6.58 5.91 6.17
Weight gain >8gm/kg/D) 14 (13.33) 2(1.9) 16 (15.23)

Mean change in wt(kg)
Discharge vs Admission 7.00-6.07 7.63-7.01 7.28-6.42
Cure Rate 10(31.32) | 22 (68.75) | 32(30.47)
Boys 7 (70) 8 (36.36) 15 (46.87)
Girls 3 (30) 12 (54.54) 17 (53.12)
Recovery Rate 15 (57.69) 11 (42.30) | 26(24.76)
Boys 11(73.33) | 4 (36.36) 15 (57.69)
Girls 4 (26.66) 7 (63.63) 11 (42.30)
Slow Responders 17 (94.44) 1 (5.56) 18 (17.14)
Primary Failure 12 (63.15) 7 (36.84) 19 (18.09)
Default 5 (62.5) 3 (37.5) 8 (7.6)
Referred — 2 (1.90) 2 (1.90)
DISCUSSION

Malnutrition in all its forms remains a major public health
problem throughout the developing world."* Our finding of
SAM being more common than MAM is in consonance with
asimilar study conducted in India which reveals SAM among
61.9% and MAM among 30.09% of study population.”” The
reason for the high incidence of SAM than MAM is unclear,
but poor health seeking behavior during early stages of the
condition due to lack of awareness about malnutrition in
community especially in rural population could be the one.
Besides in countries like ours parents generally do not seek
medical advice for these malnourished children until unless
they suffer from some acute complications. This is in
contrast with finding in llam, eastern Nepal where MAM
was more common than SAM(14% vs 6%).° This could be
because it is a community based study, problems were
picked up early.

Around 75(71.42%) children in study group were stunted
with majority 51 (68%) being severely stunted and 31(52.54%)
children had both severe wasting and severe stunting. This is
almost double that of national level of stunting (36%)."*
Another study in Nepal showed slightly lower prevalence of
both wasting and stunting (38.8%).” Similar trend was found
by Chaudhary M et alin India where 40 % patients were both
severely wasted and stunted.” Wasting and stunting
probably share many causal pathways, and are unquestionably
linked. Though the direct relationship between them has not
been elaborated, one of the possibilities could be Leptin, a
hormone secreted by fat which may have stimulating effect
on immune system as well as on bone growth. This may
explain why wasted children with low fat stores have
reduced linear growth and frequent association of stunting
with wasting.

Our finding suggestive of mostly affected age group being

ISSN: 2542-2758 (Print) 2542-2804 (Online)

below 2 years of age, is in consistent with that found in India
by Usha DR et al where 84.92% of children were in the age
group <24 months.” Therefore, programs for children with
malnutrition need to give priority to children younger than 2
years of age. Strikingly similar values have been reported in
several other studies in India."** In our study mean age of
SAM as well as MAM were [mean + SD] 16.67+10.39 months
and 17.02+6.93 months respectively, which agree with the
finding in India.® In the first 2 years of life, rapid growth
occurs and requirement of substrates for energy and
building of tissues also increases, thus deficiency of energy,
protein and micronutrients often result in malnutrition.”
This is in contrast to the study in eastern Nepal where
majority (56.45%) were between 36-59 months, which
could probably be because they did community based study
covering larger population area and picking up the problem

. 16
earlier.

Overall proportion of male and female children in this study
was [1.14:1.], almost same as in study from India (1.15:1)
and llam, Nepal.”" In our study boys were affected more
with SAM and girls were affected more with MAM as was
found in India revealing SAM among 57.7% boys and MAM
among 58.3% girls.” Gunjan T et al and Singh P et al also

9,11

found that boys were affected more with SAM.” The causes
of this apparent heightened vulnerability among boys needs
further investigation, however it might be due to ritual and
social norms, parents give more importance and seek
medical advice more often for male child, though females
are more likely to be malnourished than males and severity
of malnutrition is also more in female children.” Contrary to
this girls were more severely malnourished than boys

(84.2%V/s 68.21%) in Rajasthan.”

The progress of nutritional rehabilitation was assessed by
the rate of weight gain expressed as gm/kg/day. Our finding
of average weight gain (gm/kg/day) among total study
population was similar to the finding Das Set al (6.99gms
/kg/day).”” However it is lower as compared to the finding of
other similar studies in India.”**** Besides only 15.23% at
index rehabilitation center demonstrated the good weight
gain(>8gm/Kg/Day) as compared to 30.9% in Bangladesh.”

There was not much difference in average weight again with
respect to gender at index rehabilitation center however as
compared to other studies in India it was less.”” Several
factors could have resulted in this outcome. Key among
them is the possible existence of co-morbidities prior to
admission, inter-current infections due to poor immune
status during the hospital stay, and lack of logistics and
adequate human resource. Weight gain was better among
the patients with SAM ( 6.99 gm/kg/day) than those with
MAM (6.01 gm/kg/day) as was observed in Bangladesh.”
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Although there was a difference between the mean weight
at discharge (7.28 kg) and admission (6.42 kg) for the entire
study group it was not as significant as shown in India.>”
Cure rate (30.47%) in our study was much below the
recommended national and international level (>75%)." The
proportion of children who achieved the target weight at the
time of discharge was higher among children with MAM
(68.75%) than those with SAM (31.32%). Cure rate in our
study was higher in females which is in contrast to the
finding in Bangladesh where overall cure rate was better
among males (67.3%) than female (56.8%) children.” Similar
low and unacceptable cure rate was observed by Singh Pet al
(47.2%) and Das S et al (57.4%) in the Nutrition Rehabilitation
Centre (NRC) of India. Several factors could be behind this
poor outcome in index study, most important one being
early discharge seeking behavior. Because the mother had
to stay with child for quite a long period at rehabilitation
center, early discharge before reaching target weight was
needed due to family burden, social issues and fund
shortage. Many children were discharged after achieving a
consistent pattern of satisfactory range of weight gain (5-10
g/kg body weight/d) for 3 consecutive days.” Some of these
were said to be recovered as they attained WHZ > -2SD and
were candidate for community level therapeutic care.
Recovery rate was low (24.76%) in our study, majority of
them being male (54.54%) and severely malnourished
(57.69%). Contrary to this, recovery rate among children
with SAMin Srilankais 93.9% whichis because their cut off
point for recovery was WHZ >-3.” This is a significant pointer
to the high prevalence of malnutrition in children,
particularly in peripheral locales, and argues in favor of
community level rehabilitation.

Unlike the high prevalence of defaulter in India (36.2%)"° and
Bangladesh (19.3%)™ the defaulter rate in our study (7.6%)
is within the acceptable levels of care (<15 %) mentioned in
Sphere standard.” Default rate was equal among male and
female in our rehabilitation center whereas in Bangladesh it
was higher among female than male (27.3% vs 16.1%)
children.” Primary failure rate (18.09%) at our center was
slightly higher than reported by at district level NRC(13.7%)
in India.”” Two cases (1.9%) with MAM were referred for
associated severe morbidity. A number of reasons could
force care givers to take such drastic decision of defaulter
and premature discharge such as; feeling well enough,
personal and family problems, and general dissatisfaction
with hospital referred to. Besides factors such as ignorance,
poverty and of course in most developing countries, deeply
rooted superstition among the care givers may attribute the
cause of sicknesses to witchcraft and may forcefully seek
discharge to consult spiritualists.
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Average duration of stay 21.84+10.11 days for entire study
population, similar to the finding of Das S, which is within
the acceptable international standard of <8 weeks.”” The
short duration of stay not only decreases chances of cross
exposure to infection and costs but also minimizes the
absence of mothers from their homes which has got

important socialimpactin this part of the world.

CONCLUSION

This study concludes that malnutrition is common among
the children below 2 years of age. Severe acute malnutrition
is more common as compared to moderate acute
malnutrition and majority of malnourished children were
severely stunted. As majority of admitted children had
moderate weight gain, dietary interventions using locally
available and affordable food stuff is found satisfactory in
enhancing a child's nutritional status.

RECOMMENDATIONS

Management of SAM should not be a stand-alone program.
It should integrate with community management
therapeutic programs, and linkages with child treatment
center, district hospitals and tertiary level centers offering
inpatient management for malnutrition. Educational and
sensitization programs and the introduction of
supplementary and complementary feeding until the age of
2 years will be critical in curbing child malnutrition since
majority of malnourished children were below 2 years of age.

LIMITATIONS OF THE STUDY

Limitation of our study was not having follow up, the
eventual outcome of this group of children remain
unknown which could have created a potential bias in
presenting overall outcomes of the program. Besides the
findings being area specific, generalization of the results
with the whole country population could not be done.
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