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Abstract

Background: Children with Severe Acute Malnutrition (SAM) experience a high risk of disease
and developmental delays, contributing to large-scale morbidity and mortality, particularly in the developing
world, with existing progress inadequate to attain the Sustainable Development Goal for improved nutrition, and
the cessation of all forms of undernourishment by 2030.

Objectives: To follow SAM children after their treatment for severe acute malnutrition to describe long-term
growth and mortality outcomes. Methods: This prospective cohort study was done at Department of Pediatrics,
Kamla Raja Hospital and GR Medical College, Gwalior, and in THE outskirts of Gwalior after discharge of
patients among 93 patients from June 2015 to May 2016 for one year.

Results: Most SAM children we found in our study fall between 7 months to 24 months of age (48%), and
37.78% of cases were female in our study. Out of the total SAM remaining in final follow-up 83% were from
group of birth weight <2.5 kg which is statistically significant and shows their increased risk to SAM. Children
with medical complications that persisted, during follow-up weight for height does not improved as compared to
those whose medical complications were cured earlier (p=0.0001).

Conclusion: Our study findings suggest that strong policies and practices should be implemented for better
results in children treated for severe acute malnutrition. When regular sensitization and awareness are not
created in the mother and awareness is not created in the mother and other family members, there will be a
decrease in the competence of the mother towards her child care.
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Introduction

Malnutrition is a global health problem, more
prevalent in developing countries. It often starts in
the womb and ends in the tomb. Malnutrition is a
disease of multiple deprivation and poverty,
affecting nearly 150 million children under the age
of 5 years in the world. Malnutrition is an
impediment to survival, health, and development
for present and future generations and causes a
great deal of human suffering, both physical and
emotional, and is a violation of a child's human
rights.[1] Adequate food and nutrition are essential
for proper growth and physical development,
optimum work capacity, normal reproduction,
adequate immunity, and resistance to infections.
Child under-nutrition is an underlying cause in an
estimated 35% of all deaths among children under
five and 21% of total global disability adjusted life
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years (DALYSs) lost among fewer than 5 children.
In India, the prevalence of SAM in children
remains high despite overall economic growth. The
high prevalence of malnutrition in India focuses
attention on the fact that, after independence, a
second India has been added, which is not able to
feed properly. India consists of a dual society of a
small group of well-fed people and a large group of
ill-fed people. India is supporting over 15% of the
world's population with only 2.4% of global land
area. It is interesting to note that every sixth person
in the world is an Indian. It has been estimated that
in India, 65%, i.e., nearly 80 million children under
five years of age, suffer from varying degrees of
malnutrition. The prevalence of malnutrition varies
across states. As per NFHS 4, the magnitude of
SAM prevalence among children 0-59 months in
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Madhya Pradesh is daunting, with 9.2 % (9,93,600
approx.  Estimate).[2] To rationalize the
management of severely malnourished children, the
World Health Organisation (WHO) proposed
guidelines which state that a child with
complications should be treated in hospital until the
weight for length/height improves above 90%.[3,4]

However, this is seldom feasible due to bed
shortage in tertiary centres and budgetary
constraints. Prolonged hospital stay also carries the
risk of nosocomial infections due to poor
immunity, leading to increased mortality. So, after
stabilization and no complications, a child with a
good appetite is discharged. The World Health
Organisation suggested that the uncomplicated
form of acute malnutrition can be treated in the
community with therapeutic diets using locally
available nutrient-dense food until gained weight
adequately.[5]

However, guidelines regarding early discharge
from the hospital and follow-up at home are
lacking. There is limited data on long-term
outcomes following discharge from SAM
treatment. The few studies that have looked at this
are mostly old, pre HIV, and even pre-current
definitions of SAM.[6] This represents an
important knowledge gap. As there is a paucity of
published literature regarding the magnitude of
impact of this problem, so there comes role of
follow-up of discharged SAM patients.

Objectives:

o To follow SAM children after their treatment
for severe acute malnutrition and to describe
long term growth and mortality outcome.

e To identify key risk factors for good or poor
long term out comes, particularly those which
might be amenable to change or which would
help identify high risk individuals for more
targeted future support.

Material and Methods:
Study Design: Prospective cohort study.

Setting: The study was conducted in Department
of Pediatrics, Kamla Raja Hospital & Gajra Raja
Medical College, and Gwalior and in outskirts of
Gwalior after discharge of patients.

Sample Size: 93
Duration: One year (June 20 I 5 to May 2016)

Participants: Children from 1-59 months of age
with severe acute malnutrition as per WHO criteria
(Weight for height/length <-3SD and/or MUAC <
11.5 cm and/or bipedal edema), discharged from
our hospital setting.

Consent: A well informed written consent in local
language was taken.
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Inclusion Criteria:
1. Age:

o Infants < 6 months: infant is too weak or feeble
to suckle effectively or weight for length <-
3SD (in infants >45cm) or visible severe
wasting in infants < 45cm or presence of
bilateral pedal edema.

e Children 6-59 months: MUAC < l15mm with
/without edema or weight for height <-3SD
with/without edema or bilateral pitting edema

2. Severe  acute  malnutrition  patient
discharge from our hospital setting

Exclusion Criteria:

o Refusal of consent from parents.

e Child more than 5 years of age

o Patient leaving treatment against medical
advice or expired before the stabilization phase
or those giving negative consent.

Materials Used: Inche tape, MUAC tape,
Infantometer, Stadiometer, Electronic weighing
scale.

Methodology: The present study was conducted in
the Department of Pediatrics, Kamala Raja
Hospital, Gajra Raja Medical College, Gwalior,
and in the outskirts of Gwalior after discharge of
patients. Ethical approval for this study was
obtained from the Institutional Ethical Committee
of a hospital. The study was conducted on children
from 1 month to 5 years old. Patient admitted for
severe acute malnutrition and related complications
were observed during their stay at the department
of paediatrics, KRH hospital. Written informed
consent was obtained from the parents or legal
guardians before the study.

All Children in the study were examined, and
relevant baseline characteristics (anthropometric
measurements, dietary  history  regarding
breastfeeding, complementary feeding, amount,
consistency, adequacy of method of feeding,
calorie intake of RDA, parental education,
immunization) were taken. Weight was recorded in
the nude on an electronic weighing machine up to
10 gm nearest. Length recorded using infantometer
and mid-upper arm wusing non-stretchable
measuring tape using standard technique. The
same observer recorded all the measurements.
Mothers of the children were interviewed on health
issues, awareness, on programs on nutrition and
nutritional diet, awareness regarding etiology of
malnutrition, and knowledge regarding therapeutic
feeding practices during hospital stay, at discharge,
at all three follow-ups, using a predesigned and
pretested interview schedule was used, which
consisted of 1 marks for each question a total of 10
questions. Then mothers were evaluated for poor
(<3), average (4-7) and fair (>8). Scoring evaluated
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on subsequent follow up visit. After discharge three
home -based follow-up after 15 days,] month and 3
month was done and characteristics which are
anthropometry, nutrition status, immunization,
sanitation and hand hygiene by Briscoe sanitation
scale which includes issues regarding drinking
water, hand wash by mother, cleanliness of mother,
drinking water storage and water for washing,
Microenvironment score which calculates maternal
attitude towards child and supportive hands at
home for mother, were taken along with any
medical complication.

No counselling or sensitization was given during
the follow-up period. The Briscoe scale and
Microenvironment score were originally proposed
by Dr. Elizabeth in 1994. Breastfeeding was
evaluated according to IYCF guidelines into the
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optimum and non-optimum groups. Initiation of
Complementary feeding was also evaluated
according to I'YCF practices, and delayed initiation
of complementary feeding was categorized into < 7
months, 7-9 months, and> 9 months groups. The
amount of diet was calculated according to the 24-
hour dietary recall method and categorized into
adequate and inadequate based on IYCF and
IMNCI. Feeding methods were considered
inappropriate if the child was using bottle feeding,
age age-appropriate method was not used in
feeding, and categorized into faulty or adequate.
The average Calorie intake was calculated by using
the 24-hour dietary recall method and categorized
into three groups: <50%, 50-75%, and >75% of the
RDA.

Observation and results:

Table 1: Age wise incidence of Severe Acute Malnutrition

Characteristics Cases (n=90)
n | %

Age Group

1 month- 6 month 14 15.56

7 month-12 month 21 23.34

13 month-24 month 22 24 .45

25 month-36 month 18 20

37 month-59 month 15 16.67

Most SAM children we found in our study falls between 7 months to 24 months of age group (48%) and

37.78% cases were female in our study.

Table 2: Final outcome In Age-Wise Distribution

Age SAM MAM Normal Total
1 month- 6 month 0 14 0 14
7 month-12 month 1 20 0 21
13 month-24 month 4 17 1 22
25 month-36 month 1 16 1 18
37 month-59 month 0 13 2 15
Total 6 81 3 90

6 children remained in SAM category after final follow-up, with 83% cases of SAM below 2 years of age.

Table 3: Final outcome In Sex-Wise Distribution

Sex SAM MAM Normal Total
Female 04 29 01 34
Male 02 52 02 56
Total 06 81 03 90
Out of total SAM children in final outcome 66.67% were female.
Table 4: Final outcome in Birth weight distribution
Characteristics SAM MAM NORMAL p-value
Birth weight 05 41 01 0.001
<2.5kg Df=2
Likelihood ratio- 0.08
Birth weight 01 40 02 0.242
>2.5kg Df=2
Likelihood ratio- 0.21

Out of the total SAM remaining in final follow-up 83% were from group of birth weight <2.5 kg which is
statistically significant and shows their increased risk to SAM.
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Table 5: Final outcome in Birth Order distribution
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Characteristics SAM MAM Normal P value

'0-2 01 21 00 0.01

3-4 03 33 02 Fischer test- 0.023
' >4 02 27 01

In final outcome children with birth order above, who were still coming under SAM was around 83%. So, birth
order has significant contribution to long term outcome of child treated for SAM.

Table 6: Final outcome of Time of Initiation of BF (TIBF)

Characteristics SAM MAM Normal
Within 1 hr 02 12 00
After 1 hr 04 69 03

13.34% children were initiated breast feeding within 1 hour whereas, 86% were initiated after 1 hour of birth. In
final outcome of 6 SAM (66.67%) children were from delayed breastfeeding group.

Table 7: Distribution of immunization and their final outcome

Characteristics Total SAM MAM Normal P value
Unimmunized 15 03 11 01

Partially Immunized 65 03 60 02

Completely Immunized 10 00 10 00 0.365

No statistical significance found on follow up in immunization though no child found in completely immunized

group.
Table 8: Change in factors associated with deterioration of SAM

Diseases Admission | Discharge | 1st follow-up | 2nd follow-up | 3rd follow-up
AWD 31

Recovered(H) 31 31 31 31
Persist( P) 00 00 00 00
CHO 03

Recovered(H) 00 00 00 00
Persist( P) 03 03 03 03
Pneumonia {PNU) 25

Recovered(H} 23 23 23 23
Persist(P} 02 02 02 02
Down's Phenotype {DNP) 01

Recovered(H) 00 00 00 00
Persist(P} 01 01 01 01
Malaria{Mal) 04

Recovered(H) 04 04 04 04
Persist(P) 00 00 00 00
Septicemia(SEP) 10

Recovered(H} 08 09 09 10
Persist(P) 02 01 01 00
Pulmonary TB(PTB) 04

Recovered(H) 00 00 01 03
Persist (P) . 04 04 03 01
TBM 02

Recovered(H) 00 00 00 01
Persist( P} 02 02 02 01
Severe anemia(SEVA) 08

Recovered(H} 08 08 08 08
Persist(P) 00 00 00 00
Persistent Diarrhea(PD) 01

Recovered(H} 01 01 01 01
Persist(P} 00 00 00 00
Cerebral Palsy(CP) 01

Recovered(H} 00 00 00 00
Persist(P) 01 01 01 01

Children with medical complication which persisted, during follow up weight for height does not improved as

compared to those whose medical complicated got cured earlier(p=0.0001).
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Table 9: Change in Anthroprometric parameters

Characteristics Cases(n=90) p value
Discharge Ist 2nd 3rd
follow-up follow-up follow-up

Weight-for-height (W/H)
<-3sd 90 73 65 06 0.0001
<-2sd 00 17 25 81 Chi-Square = 200.405
-1sd/median 00 00 00 03 Df=3
Weight-for-Age (W/A)
<-3sd 86 84 78 06 0.0001
<-2sd 04 06 08 80 Chi-Square = 112.134
<-1sd 00 00 00 04 Df=3
Height-for-Age (H/A)
<-3sd I 08 08 08 05 0.259
<-2sd 78 78 78 83 Chi-square = 4.02 1
-1sd/median 00 00 00 02 Df=3

At the end of 3rd follow up, out of the total 90
children, 6 children (6.67%), 81 children (90%)
and 3 children (3.33%) were found to have weight-
for-height <-3SD, between -2SD to -3SD and
between -2SD to - 1SD respectively showing
significant improvement in weight for height.
(p=0.0001). None was found with weight for
height more than -1SD even at the end of 3rd

follow up. 6 children (6.67%), 80 children
(88.89%), and 4 children (4.45%) were found to
have weight-for- age <-3SD, between -2SD to -
3SD and -1SD to -2SD respectively showing
improvement. (P=0.0001). None was found with
weight for age more than -1SD even at the end of
3rd follow up. No significant improvement was
seen in the parameter of height for age. (p=0.259)

Table: 10 Comparison of Modifiable causative risk factors

Characteristics | Cases(n=90) | p value
Hygiene And Sanitation Practice (Briscoe Sanitation Scale)
1st Follow up 2nd Follow up 3rd Follow up
Good 24 21 11
Fair 36 38 44 p=0.000
Poor 30 31 35
Maternal Attitude (Microenvironment Scoreing Scale)
1st Follow up 2nd Follow up 3rd Follow up
Good 31 29 18
Fair 43 44 39 p=0.033
Poor 16 17 33
Environmental assessment on sanitation, hygiene Discussion

and maternal attitude showed decreased scoring on
each follow up.

It was initially 26.67% good in Briscoe score in 1st
follow up which got reduced to 12.23% in 3rd
follow up, there was marginal change in poor score
from 33.34% to 38.38%. In fair class change was
from 40% to 48.89%. This showed statistically
significant change (p=0.0001, Fisher's Exact
Test=0.00, Likelihood Ratio=0.000 for value of
114.806).

In Microenvironment Scoring Scale on Maternal
Attitude and supporting system on initial follow up
34.45% good got reduced to 20% in 3rd follow up,
marginal decrease in fair score from 47.43% to 43.
34%, and increase in poor score from 36.67 % to
17.78%. These results showed statistically
significant ~ change [p=0.033, Likelihood
Ratio=.0000].
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The average weight gain for entire study was
2.1g/kg/d which is less than that by Gaboulaud et al
[7] (9.7g/kg/d), Ashraf, et al [8] (6g/kg/d), and
Khanum, et al [9] (4g/kg/d). The reason for more
weight gain in former studies could be the
involvement of salaried health workers from the
community, giving proper training and advice. The
workers have regular home visit with follow up and
counselling, whereas in our study, follow up
without sensitization, was done in a real life
situation.

At the end of 3rd follow up, out of the total 90
children,6 children (6.67%), 81 children (90%) and
3 children (3.33%) were found to have weight-for-
height <-3SD, between -2SD to -3SD and between
-2SD to - ISD respectively showing significant
improvement in weight for height. (p=0.0001).
Similarly, 6 children (6.67%), 80 children

International Journal of Current Pharmaceutical Review and Research

1449




International Journal of Current Pharmaceutical Review and Research

(88.89%), and 4 children (4.45%) were found to
have weight-for-age <-3SD, between - 2SD to -
3SD and -1SD to -2SD respectively showing
improvement. (P=0.0001). Colecraft et al in a study
reported a significant increase in weight for
age.[10] Though the number of children suffering
from severe malnutrition decreased on follow up,
6.67% children are still in high risk group.

So the study find out that even after successful
treatment  still child belong to severely
malnourished group. Appropriate criteria must be
designed which specifically adopt a target weight
for each child with the child being discharged once
the target weight is achieved provided the child has
been appropriately rehabilitated with nutritional
measure. Similar finding were found in Taneja G et
al study where significant number of children still
persisted in malnourished group.[11] In this study
knowledge as the days progressed maternal
knowledge and awareness towards child nutrition
gradually increased and mother on marginally poor
score, improved their score to average and rise in
average scored mothers were from 60% to 88%,
but there was marginal improvement in fair score
and statistically it was not significant (p=0.392).
Most of the mothers in the study belonged to poor
socioeconomic  background. This limits the
accessibility to even cheap locally available food ,
as out lined by Colecraft et al, hence providing
some sort of assistance in form of adequate ration
to the mothers used in preparing therapeutic feeds
lasting till the next follow up can be initiated,
alternate arrangements of providing that ration to
Anganwadi Centres of the areas can be done from
where the feeds can be distributed to mothers of
affected children.[10] The growth and nutrition
outcome of children is dependent upon a complex
relationship between intrinsic characteristics of the
child and the competence of the mother in
providing child care. Zeitlin et al proposed that
healthy, adaptable children may grow well and
thrive even in the absence of good care, while
extremely good care is required for the smallest and
weakest children (low birth weight, those with poor
appetites).[12] Present study supports
environmental assessment on sanitation, hygiene
and maternal attitude showed decreased scoring on
each follow up. It was initially 26.67% good in
Briscoe score in I st follow up which got reduced to
12.23% in 3rd follow up, there was marginal
change in poor score from 33.34% to 38.38%. In
fair class change was from 40% to 48.89%. This
showed statistically significant change (p=0.0001,
Fisher's Exact Test=0.00, Likelihood Ratio=0 .000
for value of 11 4.806). In Microenvironment
Scoring Scale on Maternal Attitude and supporting
system on initial follow up 34.45% good got
reduced to 20% in 3rd follow up, marginal decrease
in fair score from 47.43% to 43.34%, and increase
in poor score from 36.67% to 17.78%. These
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results showed statistically significant change (p =
0.033, Likelihood Ratio = 0.000). This showed that
if regular sensitization and awareness is not
maintained there will be decrease in competence of
mother towards child care. Children with medical
complication which persisted, during follow up,
weight for height does not improved as compared
to those whose medical complicated got cured
earlier (p = 0.0001). Reneman and Derwige, 1997
identified inappropriate management of
complication and early discharge as potential
factors explaining the observed excess mortality
and morbidity after discharge.[13] Other risk
factors related to severe malnourishment like
immunization was not statistically significant as the
time period of study was small and long term
improvement through immunization require further
subsequent follow up but immunization status on
admission indicates that pariatally immunized or
unimmunized were at increased risk to
malnutrition.

Conclusion

Follow up findings suggest that strong policies and
practices should be implemented for better result of
children treated for severe acute malnutrition.
When regular sensitization and awareness is not
created in mothers and awareness is not created in
mothers and other family members, there will be a
decrease in the competence of mothers in child
care. In this study, no plausible connection could be
found between immunization and the outcome of
SAM in the short term. However, in the long run, a
low adoption of preventive measures would result
in unfavorable outcomes. It is crucial to have a
greater understanding of both the long-term and
short-term effects of severely malnourished
children. This long-term perspective will also help
direct attention to significant non-fatal outcomes
such as growth, development, co-existing
conditions, and factors that may contribute to the
development of adult non-communicable diseases.
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