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ABSTRACT

Objectives This study aimed to determine the time to
recovery from severe acute malnutrition (SAM) and its
predictors in selected public health institutions in Amhara
Regional State, Ethiopia.

Design An institution-based retrospective follow-up study
was conducted using data extracted from 1690 patient
cards from September 2012 to November 2016.

Setting Selected government health institutions in the
Amhara region, Ethiopia.

Participants Children treated in therapeutic feeding units
for SAM were included.

Outcome measures Time to recovery from SAM.
Results One thousand and fifty children have recovered
from SAM, 62.13% (95% Cl 59.8% to 64.5%). The median
time to recovery was 16 days (IQR=11-28). Female
gender (adjusted HR (AHR)=0.81, 95% Cl 0.67 to 0.98),
oedematous malnutrition (AHR=0.74 95% Cl 0.59 to 0.93),
pneumonia (AHR=0.66, 95% Cl 0.53 to 0.83), tuberculosis
(AHR=0.53, 95% CI 0.36 t0 0.77), HIV/AIDS (AHR=0.47,
95% Cl 0.28 to 0.79), anaemia (AHR=0.73, 95% Cl 0.60 to
0.89) and receiving vitamin A (AHR=1.43, 95%Cl 1.12 to
1.82) were notably associated with time to recovery.
Conclusions The time to recovery in this study was
acceptable but the proportion of recovery was far below
the minimum standard. Special emphasis should be given
to the prevention and treatment of comorbidities besides
the therapeutic feeding. Supplementing vitamin A would
also help to improve the recovery rate.

INTRODUCTION

Severe acute malnutrition (SAM) is the most
extreme and visible form of undernutrition.
This nutritional disorder is characterised by
the presence of at least one of the following
clinical parameters: bilateral oedema of nutri-
tional origin and/or severe wasting (weight
for height<-3SD), and/or mid-upper arm
circumference (MUAC) <11 cm. A child with
SAM requires urgent treatment in order to
prevent further damage and facilitate survival

Strengths and limitations of this study

» Arelatively large sample size was used in this study.

» We have tried all possible models to come up with a
precise estimate.

» The data used were secondary data; therefore this
study shares limitations of secondary data collection.

time. About two-thirds of children with SAM
live in Asia and almost a third live in Africa.'
Malnutrition directly or indirectly accounts
for 35% of deaths among children under
5years of age.”

The burden of severe malnutrition is not
evenly distributed and Ethiopia is one of
those countries severely affected by it. Malnu-
trition by itself or as a comorbidity accounts
for 57% of deaths under 5 years.”* The nega-
tive consequences of malnutrition follow the
child for his/her entire life. In addition to
the immediate effects of malnutrition on a
child, Ethiopia loses around 16.5% of its gross
domestic product per annum because of the
long-term effects of childhood malnutrition.”

The minimum proportion of children with
SAM thatare expected to recover after therapy
is 75%.° But Ethiopia falls short meeting the
standard and the recovery rates vary between
51.9% and 88.4%.* ™' The recommended
time to recovery among children on thera-
peutic feeding is less than 1month,'" there
are also no uniform findings in this regard.

Several factors affect the recovery rate
from SAM; these include sex of the child,
age, educational status of the mother, type of
malnutrition, nutritional supplements while
on treatment, and presence of comorbidities
like tuberculosis and HIV.® '*'*
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The average recovery time and its important predic-
tors are not well established in the Amhara region in a
comprehensive way. In addition, it has been suggested
that follow-up studies are crucial to investigate clinical
problems.

Therefore, this study was conducted to determine the
median time to recovery among children with SAM and
identify important predictors that could affect the survival
time. The findings from this study would help in reducing
extended time in therapeutic feeding units and its actual
recovery rate.

METHODS

Study design and setting

A retrospective follow-up study was conducted from
September 2012 to November 2016 in selected govern-
ment health institutions in the Amhara region, north-
west Ethiopia. These institutions are: Felege Hiwot
Referral Hospital, Debre Berhan Referral Hospital,
University of Gondar comprehensive specialised hospital,
selected health centres and health posts in rural North
Gondar, Amhara Regional State, Ethiopia. The paedi-
atric department in these health institutions is among the
main inpatient departments where children with compli-
cated malnutrition are treated, whereas the children with
uncomplicated SAM are treated as outpatients. All institu-
tions use the same SAM treatment protocol.

Study population and variables

All children with SAM, aged less than 59 months, treated
between September 2012 and November 2016, were our
study population. SAM was diagnosed using at least one
of the following clinical criteria: bilateral oedema of
nutritional origin, severe wasting (weight for height <-3
SD) or MUAC <11 cm for children older than 6 months,
whereas for infants the diagnostic criteria used was: the
infant is too weak or feeble to suckle effectively or weight
for length <70% and/or presence of bilateral oedema.
A child older than 6 months is declared cured based on

Kaplan-Meier survival estimates
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Figure 1 Kaplan-Meier survival estimate for time to recovery

among children treated for severe acute malnutrition (SAM in
Ambhara region, subgrouped by HIV status (2016)).

the SAM treatment protocol as weight for length >85% or
weight for height 285% on more than one occasion (two
days for inpatients, 2weeks for outpatients), and no
oedema for 10 days (inpatient) or 14 days (outpatient).
Cure is declared for infants less than 6 months old when it
is clear that he/she is gaining weight on breast milk alone
after the supplemented suckling technique has been used,
there is no medical problem, and the mother has been
adequately supplemented with vitamins and minerals
so that she has accumulated body stores of nutrients.'”
Time to recovery was defined as the time from the start
of treatment to the time the child was cured. Censored
was declared when the outcome is not observed, which
included death, drop out of treatment, transferred to
another treatment centre and did not develop the event
until the completion of the study period. Data on inde-
pendent variables: age, sex, residence, breastfeeding
status, vaccination status, treatment duration, type of
malnutrition, routine medications provided and pres-
ence of comorbidities were also collected.

Sample size and sampling procedures

Records of 1690 children under 5 years of age treated for
SAM, which were collected through retrospective review
in the following therapeutic feeding units in Amhara
region were merged: Felege Hiwot Referral Hospital=401,
Debre Berhan Referral Hospital=373, Gondar University
Referral Hospital=527, and from rural Gondar health
institutions=389. Simple random sampling was used
to select the record of each child from the therapeutic
feeding unit registration logbook from each hospital
based on their unique identification number, and then
their charts were reviewed. As the study was conducted
through a review of records, no consent was asked from
the mothers or caregivers of the study subjects. The confi-
dentiality and privacy of the patient records were ensured
by avoiding names and identification numbers from the
extraction form and codes were used instead.

Data collection tools and procedures

Asstructured data extraction form was developed and used
to extract information from patient cards. A 2-day prac-
tical training was given for data collectors on the objec-
tives of the study, how to review registration logbooks and
the patient’s chart, and to maintain the confidentiality
of the data. Health professionals working at a paediatric
ward extracted the required data from patient charts
under supervision.

Data processing and analysis

The data were checked for inconsistencies, coding
error, completeness, accuracy, clarity and missing values.
Summary measures such as counts, percentages, medians,
IQRs, means and SD were calculated. The Kaplan-Meier
survival method and log-rank test curves were applied to
estimate the probability of recovery at a given time and
to compare the survival curve, respectively. Cox propor-
tional hazards assumption was checked both graphically
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and using the Schoenfeld residuals test. Model selection . _ . .

. . . . Table 1 Baseline characteristics of children with severe
was done using Akaike Information Criteria (AIC) and acute malnutrition (SAM) in Amhara region, north-west
Bayesian Information Criteria. The parametrical survival Ethiopia, 2016
analysis, Weibull regression, was used to identify predic-
tors of time to recovery. Model goodness of fit was checked -
using Cox Snell residual test. Adjusted HRs (AHRs) with Treatment facility

Variables Frequency Percentage

their respective 95% Cls were estimated and a value of p Felege Hiwot Referral Hospital 401 23.73
less than 0.05 was used to declare the presence of a signif- Debre Berhan Referral Hospital ~ 373 22.07
icant association. All statistical analysis was done using Gondar University Referral 527 31.18
Stata V.14.0. Hospital

North Gondar rural health 389 23.02
Patient and public involvement institutions
Since we have used secondary data/chart review, patients Sex
or the public were not involved during identifying the Male 776 45.92
research question or during the design and conduct of Female 914 54.08
the study. Age

<2 years 1148 67.93
RESULTS >2 years 542 32.07
A total of 1690 children with SAM charts were reviewed. Residence
From the total, 914 (54.08%) were girls. The majority, Rural 808 61.35
1148 (67.93%), of these children was less than 2years Urban 509 38.65
of age. Most of the children, 808 (61.35%), were rural Breast feeding
residents. Nine hundred thirty-two (80.21%) and 1337 No 353 20.89

(79.11%) children were fully vaccinated and breast fed,
respectively. The majority of the children, 1241 (73.43%),
had non-oedematous malnutrition. Regarding comorbid-

Yes 1337 79.11

Vaccination status

ities, 575 (34.02%) of the children had diarrhoea. One Unvaccinated 230 19.79
hundred and seven (8.22%) and 54 (4.15%) children Vaccinated 932 80.21
had tuberculosis and HIV, respectively (table 1). Oedema
Present 449 26.57

Time to recovery of children with SAM Absent 1241 73.43
A total of 1050 children recovered from SAM, making it Diarrhoea
a recovery rate of 62.13% (95% CI 59.8% to 64.5%). The
recovery rate for oedematous malnutrition was 57.6% No 1115 65.98
(95% CI 52.9% to 62.2%) whereas the recovery rate for Yes 575 34.02
non-oedematous malnutrition was 63.8% (95% CI 61.1% Pneumonia
to 66.5%). No 864 66.41

The median time to recovery was 16 days (IQR=11- Yes 437 33.59
28). A total of 578 (34.2%) had rapid catch-up growth Anaemia
(>10g/kg/day) whereas 688 (40.71%) and 424 (25.09%) No 262 58.57
had medium (5-10g/kg/day) and poor (<bg/kg/day) Ves 530 1,43

catch-up growth in the treatment time, respectively.

There was a significant difference in the time of recovery Tuberculosis

between HIV-free and HIV-positive children, where HIV- Yes 107 8.22
negative children recovered faster (figure 1). A significant No 1194 91.78
difference in the recovery rate among the two groups is HIV status

also seen by the log-rank test x°=14.06 and p=0.0002. Positive 54 575
Factors affecting time to recovery Negative 885 9425
The overall Schoenfeld global test of the full model LdlE ees

has met the proportional hazards assumption (x*=17.5, Given 657 50.31
p=0.0940). We have also compared the parametrical Not given 649 49.69
survival analysis with different distributions; these were Folic acid

further compared using their AIC value. The presence of @hvem 859 65.82
a significant difference in the recovery time among treat- Not given 446 34.18
ment centres was considered by fitting the shared frailty

Continued

model but the shared frailty term (0) was not significant

Baraki AG, et al. BMJ Open 2020;10:e034583. doi:10.1136/bmjopen-2019-034583 3



I

Open access

pneumonia, anaemia, tuberculosis, HIV status and
vitamin A supplement were estimated as independent
predictors of time to recovery with a value of p<0.05.

The recovery time was delayed by 19% (AHR=0.81,
Given 686 52.53 95% CI 0.67 to 0.98) among female children as compared
with male. Children with the oedematous form of malnu-
trition had slower recovery as compared with their non-
oedematous counterparts (AHR=0.74, 95% CI 0.59 to

Variables Frequency Percentage

showing no significant difference among the treatment . . .
centres. 0.93). Patients with pneumonia had a 34% lower pace of

In the bivariable Weibull regression analysis, sex,  '€COVery when compared with those without pneumonia
age, residence, breastfeeding status, type of malnutri- (AHR=0.66, 95% CI 0.53 to 0.83). Recovery was delayed
tion, pneumonia, anaemia, tuberculosis, HIV status and among children who had tuberculosis (AHR=0.53, 95% CI
receiving vitamin A were selected for multivariable anal- ~ 0.36 to 0.77), HIV infection (AHR=0.47, 95%CI 0.28
ysis with p<0.2and their crude HR was estimated. In the to 0.79) and anaemia (AHR=0.73, 95% CI 0.60 to 0.89)
multivariable analysis, AHR of sex, type of malnutrition, as compared with their normal counterparts. Whereas

Recovery
Variables Event Censored Crude HR (95% CI) Adjusted HR (95% CI)

Male 495 281 1 1

Age

>24 months 344 198 1.17 (1.03 to 1.34) 0.91 (0.75t0 1.11)

Rural 507 301 1 1

Breast fed

Yes 833 503 1.2 (1.03 to 1.39) 0.85 (0.64 to 1.12)

No 792 449 1 1

Pneumonia

Present 244 193 0.73 (0.63 to 0.85) 0.66 (0.53 to 0.83)*

Not anaemic 489 272 1 1

Tuberculosis

Yes 50 57 0.48 (0.36 to 0.64) 0.53 (0.36 to 0.77)*

Negative 19 35 1 1

Vitamin A

Given 476 210 2.43 (2.11 to 2.80) 1.43 (1.12 t0 1.82)"

*P-value < 0.05

E-
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children who received vitamin A had 43% faster recovery
as compared with children who did not (AHR=1.43,
95% CI 1.12 to 1.82) (table 2).

DISCUSSION

This study was conducted to determine the time to
recovery from SAM and its predictors. The median time
to recovery was 16 days. Sex of the child, type of malnutri-
tion, pneumonia, anaemia, tuberculosis, HIV status and
vitamin A supplementation were independent predictors
of time to recovery.

Even though the average length of stay in therapeutic
centres is longer than a couple of studies conducted in
Ethiopia in Wolisso (14 days), and Debre Markos and
Finote Selam (11 days),'®itwas still acceptable according
to the WHO recommendation, which is an average of 30
days."" The recovery time was also faster when compared
with several studies conducted in southern Ethiopia, (22
days (oedematous) and 29 days (non-oedematous)),
Shebedibo woreda (35 days),"® ' Mekelle (17 days)®
and Zambia (24 weeks).?! The possible reason for this
discrepancy could be related to the difference in sociode-
mographic characteristics among the participants and/
or the difference in the magnitude of comorbidities and
adherence to the standard treatment protocol.

Female children had slower recovery as compared with
male. This finding is supported by a study conducted in
Bangladesh.'” The possible reason in this study could
be due to a higher proportion of comorbidities such as
diarrhoea (35.34%) and lower vaccination status of girls
(20.44%) than boys.

The recovery time among children with oedematous
malnutrition was delayed by 26% as compared with chil-
dren with marasmus. This finding is supported by other
studies conducted in Bahir Dar,13 Woldia®’ and India,22
implying that children with kwashiorkor and a mixed
form of malnutrition are at risk of delayed recovery
than children with marasmus alone. This could be due
to the fact that these forms of malnutrition are primarily
ascribed to protein deficiency. Therefore children with
protein deficiency could have poor immunity, high fluid
retention, poor appetite and poor hormonal secretion.
As a result, they feed poorly, develop metabolism prob-
lems, contract various infections and may end up with
delayed recovery."”

Children with comorbidities such as anaemia, tuber-
culosis, HIV/AIDS and pneumonia had slower recovery
as compared with those without. This is stated in the
previous study as children with comorbidities, in general,
have a delayed recovery.® The slower recovery rate among
patients with HIV/AIDS, in particular, is supported by
several other studies.' '°!” The aforementioned infectious
diseases leave these patients at a higher risk of developing
a critical illness. This is because, first, infectious diseases
increase the nutrition requirement, which causes poor
survival as a result of poor intake. Second, these commu-
nicable diseases cause micronutrient deficiency following

poor gastrointestinal absorption as a result of diarrhoea
and gastrointestinal erosion and even microorganisms
could compete with patients’ cells by consuming nutri-
ents. Studies have shown those micronutrients are indis-
pensable to boost immunity and accelerate survival time.
Furthermore, these nutrients are required to synthesise
protein and other macronutrients, which could accelerate
the recovery time.'® **** Considering all these together, it
is possible to draw an inference that children with SAM
with medical complications unfortunately cannot recover
earlier than those without SAM.

Children who received vitamin A supplement had a
faster recovery rate than the non-supplemented children.
The finding is supported by another study conducted in
Ethiopia.”” Vitamin A supplement was found to reduce
all causes of childhood mortality®® thereby increasing the
recovery rate.

This study has used a relatively large data set which
results in a better estimate of the magnitude of recovery
and the factors affecting it. Being a retrospective study we
were unable to find some important variables that should
be considered to identify predictors.

CONCLUSION

This multicentre study assessed time to recovery from
SAM in Amhara region using a relatively large sample
size and has put forward a precise estimate of its predic-
tors. Time to recovery in the study area was acceptable
as compared with the global cut-off standards, but the
proportion of those recovered remains low. According to
this study, boys, and those who received vitamin A had
a faster recovery rate compared with girls, and those
who did not receive vitamin A supplementation. On the
contrary, children with comorbidities such as HIV, tuber-
culosis, pneumonia and anaemia had decreased recovery
time. Special emphasis should be given to prevent and
treat comorbidities besides therapeutic feeding. Supple-
menting vitamin A whenever indicated would also be
helpful for faster recovery.
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