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Abstract

Background: Complicated Severe Acute Malnutrition(SAM) is a major public health challenge
in the Central Ethiopia Region(CER) and major killer of children under five years of age. In CER
SAM management is facility-based treatment at the Stabilization Centers (SC). However, there is
limited evidence regarding time to recovery and its predictors among children affected by SAM in
the study area.

Objectives: To assess time to recovery from severe acute malnutrition and predictors among

children 6-59 months managed at the inpatient therapeutic program(TFP) in CER, Ethiopia

Methods: A hospital based prospective cohort study was conducted among 482 6- 59 months old
children at 13 selected public hospitals in CER from Sept/2024 to Jan 20/2025. A. Structure and
pretested questionnaires were used to collect data by KoBoToolbox. The data was analyzed using
SPSS version 20. A Kaplan-Meier survival curve, log-rank test and Cox-regression were run. To
identify the associations between dependent and independent variables a bivariate analysis was
used. Variables with P-value < 0.25 at bivariate analysis were included in adjusted cox regression
model to identify determinants of time to recovery. Association yielding p- value < 0.05 in multiple
cox regression was considered independent predictors. Hazard ratio with 95% CI was interpreted
in the result.

Result: The nutritional recovery rate was, 246 (76.4%) recovered with recovery incidence density
of 8.1 per 100 person days and a median recovery time of 10 days with Inter Quartile Range (IQR)
of 13(9, 35). Overall, a total of 482 the participants contributed a total of 4542 person-days of
follow-up. Controlling for other factors; having dermatosis [AHR= 1.4, 95% CI: (1.03; 2.0)] and
had severely wasted at admission (MUAC <11.5 cm or WFH<70% or -3 z score [AHR= 1.5, 95%
Cl: (1.05,2.0)] were significant predictors of time to recovery

Conclusion and Recommendation: Over all the recovery rate and the nutritional recovery time
of children with SAM in the study area were within the recommended sphere of national standards.
It is advisable to give emphasis to SAM patients having dermatosis at admission and any pitting
bilateral edematous with MUAC <11.5 cm or WFH<70% or -3 z score.

Key Words = Complicated severe acute malnutrition; time to recovery; inpatient, Central Ethiopia
Region
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1. Introduction
Background

Child malnutrition estimates for the indicators stunting, wasting, overweight and underweight
describe the magnitude and patterns of malnutrition. Complicated Severe Acute
Malnutrition(CSAMC) has become a major public health challenge in developing countries
including Ethiopia, especially among the underprivileged population. Children with CSAM are
nine times more likely to die than well-nourished children hence the need for appropriate
management[1, 2]. CSAM is facility based treatment in a SC. Ethiopia is among the developing
countries with the highest burden of acute malnutrition among under-five children .It remains a
major Killer of children under five years of age and major public health problem in the world[3,
4]. Acute Malnutrition is classified into severe acute malnutrition and Moderate Acute
Malnutrition (MAM) according to the degree of wasting and the presence of oedema[5]. CSAM is
defined by the presence of Poor appetite, Medical complications, Bilateral pitting oedema ( +++)
and Severe wasting (MUAC or WFH) with any grade of bilateral pitting oedema bilateral pitting
oedema or severe wasting (MUAC< 11.5 cm or a Weight For Height ratio (WFH) of <70% or Z-
score of <3 standard deviation of the median reference population[3, 6-8]. According to UNICEF's

report more than half of all deaths in children are attributed to stunting and wasting[9]

Globally, more than 45.4 million infants and children under 5 years of age experience wasting[10].
In 2022 UNICEF, WHO and World bank group Levels and trends in child malnutrition report
shows, 22.3 % (148.1 million) were affected by Stunting, 6.8% (45 million) Wasting and 5.6 %
(37 million) Overweight respectively[11]. Majority are affected by Africa and Asia. Stunting lived
in Asia 52%, Africa 43%, almost 70% affected by wasting in Asia, and more than one quarter
(27%) in Africa and almost half (48%) of all children under 5 affected by overweight lived in Asia
and more than one quarter (28%) lived in Africa[11] . Close to 20 million children under the age
of under 5 years suffer from SAM globally, and about 1 million of them die each year. more than
12 million children suffering from SAM: 0.6 million in Afghanistan, 0.6 million in Bangladesh,
8.0 million in India, 1.2 million in Indonesia, 1.4 million in Pakistan, and 0.6 million in Yemen[11,
12]

WHO African Region the median stunting prevalence is 31.3%, and ranges from 7.9% in
Seychelles to 50.3% in Eritrea and 57.5% in Burundi, Overweight is 4.1%, wasting is 6.3% (and
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ranges from 2% in Swaziland to 22.7% in South Sudan[12]. The 2019 Ethiopia Mini Demographic
and Health Survey (DHS) showed that the prevalence 37% of children under age 5 are stunted,
and 12% are severely stunted. Seven percent are wasted and 1% severely wasted. Twenty- one
percent of children are underweight, with 6% severely underweight. Only 2% of children are
overweight [13]. Rural areas are more likely than those in urban areas to be stunted (40% versus
26%), underweight (23% versus 15%), and wasted (8% versus 5%) respectively in Ethiopia [13].

Different study was conducted to determine the time to recovery from SAM and its predictors that
socio-demographic factors wealth index, food security level and proximate factors means directly
or indirectly affect health, Sex of the child, type of malnutrition, pneumonia, anemia, tuberculosis,
HIV (Human Immunodeficiency Virus) status and vitamin A supplementation were independent
predictors of time to recovery[14]. Median nutritional recovery time was 22 and 29 days for
edematous malnourished and severely wasted predictors of nutritional recovery rate were
stabilization center, malnutrition status, weight of children, mid- upper arm circumference.

inpatient complications[15]

Regarding to Central Ethiopia Region Health Bureau (CERHB) 2024 annual report and Public
Health Institute Emergence Operation Center [PHIEOC] Regional report shows that 21,116 SAM
(CER-PHI Week, 52 2024). According CER-PHIEOC Epidemiological weak 38 report Shaw’s
that top 3 zones with high SAM are Hadiya (117), Silite (83) &Halaba (42) have highest SAM
within even a death reported[16]. National Guideline for the Management of Acute Malnutrition
in Ethiopia aims to improve access to quality services for Severe Acute Malnutrition. It

incorporates the latest international and national evidence on acute malnutrition[3].

Ethiopian government launched stabilization centers to treat affected children by SAM. Recovery
time to Ethiopian SAM guideline has three phase. In each phases treatment outcome rate was in
phase one admitted directly to the TFU the first 24-48 hours (one —two days). In the Transition
Phase, a new diet is introduced F100 or RUTF. This phase prepares the patient for Phase 2
treatment either as an in-patient or, preferably, as an out-patient. The Transition Phase should last
between 1 and 5 days — usually 2 or 3 days. Phase 2 can be managed in the health facility, using
F100 or RUTF until to outcome[3].

In the Region there are limited data on how long children will stay in treatment centers to recover

from severe acute malnutrition in public facility. limited information early detection and timely
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treatment outcome. There is limited evidence regarding to time to recovery status of children
affected by SAM and its predicators in the study area. Therefore, this study to assess time to
recovery from complicated severe acute malnutrition and predictors among children 6-59 months
managed at the inpatient therapeutic program in central region, Ethiopia

1.1. Statement of problem

Globally, Severe acute malnutrition contributes to 1 million child deaths every year[17].
Complicated Severe Acute Malnutrition can be a direct cause of child death, or it can act as an
indirect cause by dramatically increasing the case fatality rate in children suffering from such
common childhood illnesses as diarrhea and pneumonia[18]. In 2013, about 17%, or 98 million
children under five years of age in developing countries were underweight (low weight-for-age
according to the WHO child growth standards)[10]. Despite significant progress in recent years,
approximately 2.9 million children accessed treatment in 65 countries in 2013 only about 17

percent of the children needing treatment

African countries like Congo, Democratic Republic 21%, Bangladesh 20%, Senegal 20%, Uganda
12% and Yemen 10% respectively affected by SAM[17]. SAM has declined by only 11% in the
past 20 years and remains a major cause of morbidity and mortality in sub-Saharan Africa, and
several primary studies have been conducted on the rate and extent of recovery from SAM in
children under five years of age[19]. The highest child malnutrition is found in the sub-Saharan
Africa countries with the highest rate of stunting in sub-Saharan Africa[20]. Severe forms of
malnutrition have drastic effects on childhood morbidity and mortality in sub-Saharan countries,
including Ethiopia. In Ethiopia recovery rate was 72.02 %, Oromia regional state 80.29%, SNNPR
68.63%, were reported respectively[21]. In 2020 study conducted in Ethiopia pooled rate of
recovery rate was 71.2% [19]. Outcomes of SAM treatment of death, 10.3%, recovery 70.5%, defaulter

and transfer out 13.8% and 5.1% non-response rates, respectively[22].

Malnutrition among under-5 year children is a common public health problem and it is one of the main
reasons for the death of children in developing countries[23]. It is one of the most important but neglected
health problems in the world and the main cause of morbidity and mortality among children under 5 years
of age in developing countries[10]. About Nearly half of all deaths in children under 5 are attributable
to undernutrition but the face of malnutrition, in all its forms, at greater risk of dying from common

infections, increases the frequency and severity of such infections, and delays recovery[24]
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Children with SAM are nine times more likely to die than well-nourished children. Children who
had no congestive heart failure were 4.88 times more likely to recover than their counterparts[21].
Children who received routine medication, older age, and absence of co-morbidity predicators that
were identified [19]. Diarrhea, dehydration and anemia were statistically significant predictors[22].
Most immediate causes are inadequate dietary intake and infectious disease. It include deficits in
quantity and/or quality, to total caloric intake and quality to variety, diversity, nutrient content and
safety, food insecurity, poor health mediated by poor water and sanitation and inadequate health
services, and lack of appropriate care in terms of inadequate breastfeeding, complementary

feeding and other maternal and child caring practices[18].

Children suffering from wasting have weakened immunity, are susceptible to long-term
developmental delays and face an increased risk of death, particularly when wasting is severe.
Children suffering from severe wasting require early detection and timely treatment and care to

survive[11].

Ethiopia is prone to recurrent droughts that impact food security and water availability, and
contribute to high rates of malnutrition in the country. Over the past decade, the Government has
applied a two-pronged approach to address malnutrition. The first aspect of the approach focuses
on increasing access and availability to food through improved economic growth, better
agricultural production systems along with promotion of good nutrition practices and prevention
of malnutrition. The second aspect aims to strengthen early warning systems and timely emergency

response, including wide-scale delivery of services for the management of acute malnutrition.[3]

National Guideline for the Management of Acute Malnutrition in Ethiopia aims to improve access
to quality services for SAM and MAM[3]. The management of SAM is critical for child survival
and is a key cost-effective component of the scaling up nutrition framework for addressing
undernutrition. Governments face great challenges in building capacity and providing sufficient
resources to prevent and treat acute malnutrition.[9]. Therefore, this study will determine time to
recovery from complicated Severe Acute Malnutrition and Predictors among Children 6-59

months managed at the inpatient therapeutic program
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1.2. Significance of the study

The Ethiopian government approved the SAM management protocol and established stabilization
center to treat and admitted children affected by SMA. CER has also implemented Nutrition
Nutritional program guideline according National and WHO standards. There is limited evidence
related to recover rate from SAM and its predators. Even if most of the studies were retrospective
cohort studies and lacks of important background variables. Therefore, this study may be
generating additional information like dietary diversity, wealth index, vaccination status, place of
delivery, ANC and PNC, exclusive and breastfeeding practices, family food security status and

calculating the RR and comparing the recovery rate between exposed and non-exposed group.

This finding providing scientific evidence on predictors and survival status of SAM and produces
input that might help policy makers, decision, monitoring and evolution. Its result might be used
as input for planning mitigation strategies, shared as best practice and prioritized finding. So, this
finding might be very important for health facility based SAM management and intervention

Finally, it is recommended for scaling up this research finding for Government and Non-
government organization use finding for intervention. In addition, it helps as a baseline for other

researchers who want to study more on the topic area.
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2. Literature Review

2.1 Time to recovery of children affected by SAM

In 2014, there were 28.8 million SAM cases globally among children under age five and that this
will decline to 21.7 million cases by 2030, with India accounting for 52% of this reduction, and
growth (from 8.1 to 9.0 million cases) in Sub-Saharan Africa[25].

Underweight prevalence is highest in the United Nation (UN) region of Southern Asia (30%),
followed by Western Africa (21%), Oceania and Eastern Africa (both 19%) and South-Eastern
Asia and Middle Africa (both 16%), and Southern Africa 12%. Prevalence below 10% for 2013 is
estimated for the UN regions of Eastern, Central and Western Asia, Northern Africa and Latin
America and the Caribbean[26].

Sub-Saharan Africa and southern Asia, account for more than 80% of the 5 million under-5 deaths
in 2020, while they only account for 53% of the global live births due to SAM[23]. Half of all
under-5 deaths in 2020 occurred in just 5 countries: Nigeria, India, Pakistan, the Democratic
Republic of the Congo and Ethiopia, Nigeria and India alone account for almost a third of all
deaths by SAM[23]. Study conducted in n Sofala Province, Mozambique Shaw that 28% lower
likelihood of recovery[27]. Study conducted in Uganda, 246 (76.4%) recovered with recovery
incidence of 31.3 per 1000 person days and a median recovery time of 27 days (IQR;16-38 days
[28]

Childhood malnutrition, including fetal growth restriction, suboptimum breastfeeding, stunting,
wasting and Vitamin A and zinc deficiencies, is an underlying cause of death in an estimated 45%
of all deaths among children under five years of age[26].Study conducted in n Sofala Province,
Mozambique Shaw that a significant factor for nutritional recovery in children with SAM,
including age, weight, height, malaria, diarrhea and dehydration. Children under 24 months had a

28% lower likelihood of recovery[27].

Study conducted in Ethiopia in East Amhara recovery rate was 6.9 per 100 person-days with a
median nutritional recovery time of 11days (an interquartile range of 6) [29], Oromia Region,
recovery rate was 42 days (IQR 14) , Felege Hiwot Referral hospital recovery rated was 58.4%
with mean recovery time was 18 days [30]. in Dire Dawa recovery rate was 569 (79.8%), 80
(11.2%) defaulted, 27 (3.8%) were non-responders, 4 (0.6%) died and 15 (2.1%) were transferred
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[31], in Bahir Dar, in western Harare zone recovery rate was 73% with the median time to recovery
of 16 weeks [32], in Asosa general hospital rate was 65.4% with a median recovery time of 15
IQR (11-18) days and the incidence rate of recovery was 5.28 per 100 child days [33], in Southern
Ethiopia recovery rate was 3.61 per 100-person day with median nutritional recovery time was 22
and 29 days [34]

Tigray Region recovered was 54 per 1000 person-days and the median time to recovery rate was
16 days [35], in Southwest Ethiopia 68.72% recovered and 4.32% died and its incidence density
was 3.35/100-person day[36], In the Afar Regional State 83.2%; 6.3%, 4.9%, 2.8%, and 2.8%
cases were cured, defaulters, non-responder, died, and transfer, respectively[37] and in Pawi
General Hospital the recovery rate was 5.3 per 100 person-day observations, and the median
recovery time was 14 days[38], Addis Ababa, 79% of the subjects recovered from SAM with the

median time of 17 days with incidence density rate of recovery was 46 per 1000 child-days[39]

2.2. Factors associated with time to recovery
2.2.1. Socio-demographic and economic factors

Study conducted in Sofia Province, Mozambique Shaw that a significant factor for nutritional
recovery in children with SAM, including age, weight, height [27]. Study conducted in North
Shewa Zone of Oromia Region, Household food security status, the distance between home and
health posts were the significant predictors [40]. Study done in Dire Dawa, Eastern Ethiopia a
higher weight at admission, taking deworming and a steady weight gain [31] Study conducted in
Ambhara Region Bahir Dar Felege Hiwot Referral hospital northwest Ethiopia main predictors was
being female [30]. Study conducted in western Harare zone, eastern Ethiopia main predictor were
age, household food security status were significant predictors[32].Retrospective cohort Study
conducted in Southern Ethiopia weight, mid- upper arm circumference were identified
predicators[34].

2.2.2 Health care related factors

Study conducted in East Amhara Hospitals, Northeast Ethiopia the nutritional recovery rate was
statically significant were being not able to enter phase 2 on day, using NG tube for therapeutic
feeding, and being admitted to referral hospitals [29].Study conducted in North Shewa Zone of
Oromia Region, weekly weight measurement per protocol, and HEWSs nutrition-related training
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status were the significant predictors [40]. Study conducted in Amhara Region Bahir Dar Felege
Hiwot Referral hospital northwest Ethiopia fully and partially vaccinated Status, who had better

MUAC measurement, who stayed longer in the hospital[30].

Study conducted in western Harare zone, eastern Ethiopia main predictor MUAC at admission,
deworming status, time taken to receive the services from the nearby health post were significant
predictors of recovery time[32]. In the Afar Regional State, Ethiopia children whose mothers travel
less than 2 h to the health institution[37]

2.2.3. Proximal factors

Study done in Uganda Children with SAM who were dewormed during treatment were 33%

more likely to recover faster compared to their counterparts who were not dewormed[28]

Study conducted in East Amhara Hospitals, Northeast Ethiopia statically significant factor were
determined, using NG tube for therapeutic feeding[29]. Study conducted in North Shewa Zone of
Oromia Region, the correct dose of RUTF was significant predictors [40]. Study conducted in
Ambhara Region Bahir Dar Felege Hiwot Referral hospital northwest Ethiopia children who took
routine vitamin-A supplementation, children who had co-morbidity at admission, HIV and TB

infection, and who had edema [30]

Study conducted in western Harare zone, eastern Ethiopia main predictor were varieties of
nutritious foods used for treatment [32]. A retrospective follows up study was conducted in Asosa

general hospital; Northwest Ethiopia Being HIV Negative, Miasmic, miasmic-kwashiorkor[33]

Retrospective cohort Study conducted in Southern Ethiopia for edematous malnourished and
severely wasted children respectively with stabilization center, malnutrition status, inpatient

complications identified predicators[34].

A prospective cohort study design was conducted in Tigray Region in Ethiopia statically
significant factor was feeding plumpynut and failing to gain 5 gr/kg/day for three successive days
after feeding freely on F-100 [35]. Study conducted in Southwest Ethiopia, starting complementary
feeding at six months, pneumonia at baseline, shortage of amoxicillin and folic acid
supplementation were a predicator[36] . In the Afar Regional State, Ethiopia children vitamin A
supplementation, received antibiotics determine factors[37]. Low chance of recovery not fully
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vaccinated and high chance to recovery was found children who had no anemia and malaria

infection[38]. Tuberculosis, pale conjunctiva, IV fluid infusion, feeding F100, Vitamin A

Supplementation, bottle feeding were the independent predictors of time to recovery from

SAM[39].

2.2.4. Conceptual farm work

Socio demographic

Sex

Age

Material Education
Paternal education
Wealth index

Food security level
Agro ecological zone

R T T R R T

Health care related factors

Receiving ANC status
Vaccination status

Birth of place

Physical access to health facility
Home visit

Receiving Health Nutation
education

GM

¥ O OVY Y VYY

—[

Proximal factors/ downstream or
directly affecting health

RUTF status

perceived benefited of Sam
treatment

type of malnutrition
history of BF

Exclusive breast feeding
Dietary diversity
Baseline severity of
malnutrition
Co-morbidity (malaria,
anemia, HIV, cough,
diarrhea, fevers—-

¥V OV YYYY WY

Status of
recovery rate

Figure 1 Conceptual farm work developed from different literature reviews
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3.0bjectives of the Study

3.1. General objective

The general objective of this study was to assess predictors and time to recovery from complicated
severe acute malnutrition in children 6-59 months treated at inpatient therapeutic program in the
central Ethiopia region, 2024

3.2. Specific objective
» To determine the time to recovery from complicated severe acute malnutrition among 6 to
59 months managed at the inpatient therapeutic program in central Ethiopia region, 2024
» To identify predictors of time to recovery from complicated severe acute malnutrition
among 6 to 59 months managed at the inpatient therapeutic program in Central region,
Ethiopia.2024
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4.Methods and Materials

4.1 Study Area and Study Period

The study was conducted in Central Ethiopia Region in Selected health facility from Sept/2024
to Jan 20/2025. The Central Ethiopia Region is one of the 12 regional states of Ethiopia. It is
located in the Southern part of the country and covers an area of 15,156 square kilometers, and
it covers 1.38% of the country’s total area. Whereas a political and administrative head office
is located 232 Km Southwest of National Capital city of Addis Ababa. The region shares
borders with four other regions: Oromia in the North, East and West, South Ethiopia in the
South, South West Ethiopia the South-West. Central Ethiopia Region has 7 zones, 3 special
woreda, 55 Woreda and 27 town administrations. The Region has a total population of
6,598,925, out of which 1,055,828 are under 5 age. It is diverse and complex demography
with over 10 different ethnic groups each with their own unique language. According to
regional health bureau report, there were 26 hospitals of all types (2 CSH, 4 generals and 20
primary), 230 health centers and 1157 health post in the region (Regional Health Five-year

strategic plan}

4.2 Study Design

Institutional based prospective cohort study design was conducted at different public health

hospitals.

4.3. population

Source Population: The source population was all age 6 -59 months’ children enrolled to a hospital
with SAM are included in the study.

Study population: Was all children 6 -59 months’ old who are admitted in public hospitals in 8

town

Sample population: Was Children 6-59 Months old who are Admitted with Severe Acute

Malnutrition in selected primary, general and referral hospitals
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Inclusion and Exclusion criteria

Inclusion criteria: All children who are admitted with Severe Acute Malnutrition to the public

hospitals Was included in the study

Exclusion criteria: Children 6-59 Months who have congenital problems Was excluded from the
study or Children with severe acute malnutrition in the therapeutic feeding units within the study
period who were transferred from other health facilities, or if they have any deformity that hinders

in taking anthropometric measurements precisely Was excluding from this study

4.4, Sample size and Sampling Technique:

Sample size calculation

For objective 1:

Sample size was estimated by using a single population proportion formula at 95% confidence
level. Estimated proportion of recovery rate was 74.5% Study done in the East Amhara Hospitals,
Northeast Ethiopia[29] and considering 5% margin error, design effect 1.5 and adding 10% none

response rate

N =(Z%p(1-p) X DE  =(1.96°X0.745) {1-0.745) X 1.5 =438
d? 0.05?

Using the above assumptions and adding 10% of none response. total sample size will be 482
For objective 2:

Sample size for objective 2: Sample size calculated for different predictors and time to recovery
from Severe acute malnutrition predictive variables from different study result such as Feeding
plumpy nut, failing to gain 5 gr/kg/day for three successive days after feeding freely on F-100, Not
entering phase 2 on day 10 and being admitted to referral hospitals. The sample size of predictors
of predictors and time to recovery from Severe acute malnutrition is calculated based on single
population proportion formula by using Epi Info version 7.2.5 software by considering the
following assumptions: CI 95%, power 80%, ratio of unexposed to exposed 1:1, proportions,
estimated proportion and parameters: P1- expected to exposed and P2- expected to unexposed
(Table 1)
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Table 1 Sample size determination for different predictor time to recovery from Complicated
Severe acute malnutrition

hospitals

S | Predictor Cl R |P1 P2 < %
" x |2 ERE N
< |8 & 18 | |2
1 | Feeding plumpy nut 95% | 0.49 |80 |1:1]|759 |24.1 |318 |10% | 350 | [35]
2 | Failing to gain 5 gr/kg/day for | 95% | 3.58 |80 |1:1|75.9 |24.1 |190 |10% | 202 | [35]
three successive days after
feeding freely on F-100
3 | Not entering phase 2 onday 10 | 95% | 0.19 |80 |1:1|745 |255 (60 |10% |66 |[29]
4 | Being admitted to referral | 95% | 0.52 |80 |1:1|745 |255 |380 |10% | 418 | [29]

From the first objective the 438 sample size was calculated. For the second objective the variable
such as Feeding plumpy nut, failing to gain 5 gr/kg/day for three successive days after feeding
freely on F-100, Not entering phase 2 on day 10 and being admitted to referral hospitals were
assessed, their sample sizes were 350, 202, 66, and 418 respectively. Finally, | have decided to use

the first objective total sample size 482 SAM admitted children among 6 months to 59 months

Sampling Technique: Sampling technique was depending on the health facility and based on the
SAM ranks in the epidemiological week 46 report in 2024 GC. A 50% of regional Hospital was
taken by Simple random technique and case ranking. A hospital with zero Sam case status in a
consecutive 2 Epi week was removed from the sample procedure. 13 Hospital was selected all
type. All or 100% CSH and General Hospitals were selected. And 35% of Primary Hospitals were
selected based on cases. Simple random sampling technique was used to select sampled Hospital.
Hospital that meet the inclusion criteria in the study. Sample Hospitals were selected and Finally,
sample frame study unit selected based on lottery method. (fig 2 Sampling technique and

procedure)
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Sampling technique and procedure

Central Ethiopia Region = 26 Public Hospital in all types

4

50% of Eegional Hospital /13 hospitals were selected based on simple
random sampling technique

i | |

‘ 4 General ‘ ‘ 20 Primary ‘

2 CSH ;
Hospital Hospital

Based on th} case: 100% CSH and Genera| hospitals were selected, From PH 35%| were selected base

the case Ra
- 4 General Hospital Vs :
2CSH based on were selected 7 Primary Hospital. 20%
case all were was selected randomly
selected ' '

All childres] were selected proportional from the existed expcsﬁre of 1 SC sites

Total of 13 Hospital or 482 admitted participants were selected

Figure 2 Schematic representation for sampling procedure time to recovery and its predictors
for severe acute malnutrition

4.5. Data Collection procedure and instrument

Data were collected by using structured and pre-tested questionnaire. A questionnaires were
developed based on a thorough revision of relevant literatures and previous studies. The
questionnaires were pre-tested in a similar setting took five percent of the actual sample size (on
study subjects). A face-to-face interview and follow up was employed by using structured
questionnaire and observational checklist to identify how data and information is generated
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A total of 16 BSc data collectors who have experienced SAM management and data collection
were participated and every day follow up data collection and 3 supervisors were supervise the

overall data collection

4.6. Study Variable

The dependent variable of this study: Time to recovery

The independent variables considered in this study include sociodemographic variables: age and
sex of the child, place of residence, age and sex of caretaker, marital status of caretaker, ethnicity,
religion, educational status, and occupation; socioeconomic and household food security, routine
medications, and complications: amoxicillin, vitamin A, ampicillin/gentamycin, folic acid,

Albendazole/ Mebendazole, pneumonia, diarrhea, HIV, TB, anemia, dermatosis, and CHF

4.7. Operational definition:

Treatment outcome data was coded as “recovered”, “died”, “defaulted” or “non-responder”,

“Medical Transferee”

Recover rate was categorized 1= recovered and = not recovered {died+ defaulted” or “non-

responder+ Medical Transferee

Recovery time is defined as the number of days it will takes from admission until a child is
discharged after being claimed recovered from SAM. Recovery is reaching >80% of nutritional
median weight for height, Failure to regain appetite within 4 days, Failure to gain at least 5 g/kg
bodyweight within 10 days and becoming free of acute infections within two weeks or 10days of

treatment
Defaulters were those who were absent for 2 consecutive weighing (2 days

Length of stay referred to number of days that the patient stays in the in-patient program. Weight

gain referred to increase in weight of the patient after being admitted in the in-patient program

A patient who could not meet the discharge criteria after two weeks or 10 days of inpatient

management is considered as a no respondent.

Readmission: readmitted due to relapse or returned defaulter who meets admission criteria
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Fast breathing: cut- off point points>50 breaths/min for children aged 2—12 months, and >40

breaths/min for children>12-59 months

Wealth index was calculated by using EDHs toll. Total of Households status were assessed by 26

variables and categorized by 3 rich medium and poor

food insecurity, all food security assessment variables were used and categorize 1 and 0. All
variables were added and average mean was calculated and above mean was food secured and

blow mean was food insecure

Food dietary diversity= all 16 food dietary diversity variables were assessed and categorize in to
three based on standard {low dietary diversity, medium dietary diversity and high dietary

diversity}

4.8. Follow up of the participants

Clinical status and symptoms for pediatric anthropometric measurement of weight, MUAC,
height and weight taken at admission during initial enrollment. And Weight(kg}, Height (cm)
W/H%, MUAC (cm} Edema (0, +, ++, +++ were measured every two days morning from 2:30
am medical monitoring was done by data collectors. Repeated measurements are taken during
and after taking milk and medication and other treatment. Anthropometric parameters such as
weight, MUAC, height and weight are measured. And the level of edemas as well as appetite test

are observing
4.9. Data Quality Control

The questionnaire was initially prepared in English, and then it was translated to study subjects’
in Amharic language for the field work purpose by a language expert. Then the translated version
will be again translated back to English language by a different language expert to check for any
inconsistencies or distortion in the meaning of words or concepts of the data collection tool and

the tool was pretested.

One-day training was given to all data collectors and supervisors to have a common understanding

on the data collection tools and process.
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The supervisors were overseeing the data collectors on a daily basis for completeness and

consistency of the filled questionnaires.

Every day after data collection, questionnaires were reviewed and checked for completeness by
the supervisors and principal investigators and the necessary feedback was given to data collectors

immediately. The data was cleaned and coded before entering into the computer
4.10. Data processing and Analysis

KoBoToolbox was used for data collection and translate in to SPSS version 25. SPSS data was
downloaded from KoBoToolbox, and then the data was exported to STATA version 16 for further
analysis. Before analysis, data was cleaned, edited by using simple frequencies and cross
tabulation. Days were used as time scale to calculate median time to recovery from SAM.
Descriptive non-parametric survival analysis such as Kaplan-Meier survival estimator and log-
rank tests was used to estimate median recovery time during the treatment period and to compare
time to recovery between grouped variables. A cox proportional hazards regression model was
used to determine factors associated with time to recovery. Factors associated with outcome
variable at p-value < 0.25 in bi variable cox regression was selecting for multivariable cox
regression analysis. Adjusted Hazard Ratios (AHR) with 95% confidence intervals were
computing and statistical significance were declared when it is significant at 5% level (p-value <
0.05). The multivariable hazard ratio is the probability that an individual under observation
experiences the event in a period centered on that point in time. Cox—proportional hazard
assumption was checked by graphically (log-log plot) & statistically (Global goodness of fit test).

Finally, Cox Snell residual test was used for checking finals model
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4.11. Ethical Consideration

Ethical clearance was obtained from Pharma College Institutional Research Ethical Review
Committee (PC- IRERC) and official letter was taken from Central Ethiopia regionally health
bureau. Support and Official letters was taken from zonally health departments, Woreda health
offices and head of Hospital and health centres. The study participants were informed about the
purpose of the study and informed verbal consent was taken. All participants’ right to self-
determination were respected. The confidentiality and the privacy of the respondents was

maintained
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4.12. Dissemination of the research findings

A copy of findings will be submitting and presented to Pharma College School of Graduate
Studies. A copy of findings will be submitting Central Ethiopian Regional Health Bureau and the
findings of the study will be broadcasted through the publication: local or international journals.
The results of the study will be also communicated to zonal health departments, Woreda health
offices, Hospital managers and management body and Health center department. It will be also
presented to different conferences to governmental and non-governmental organization so that
they can use the findings for planning, decision making and as a baseline for further Monitoring

and Evaluation purpose.
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5. Result

5.1. Socioeconomic and demographic characteristics for mothers and the

children

A total of 482 study subjects admitted to hospitals were assessed yielding, 100% response rate. Of
the total of, 482 admitted to hospitals, 271 (56.2%) children were males while 36.3 % of children

were in the age group of 6-11 months with a median age of 21.3 months with IQR of 13(9, 35).

Regarding to admission characteristics most of the children, 430(89.2%) were new admissions.

Most of parents responded to the interview, 356 (73.9%) were females and 309 (64.1%) were in the

age group of 30- 49 years with a mean (xSD) age of 32.6 (x 7.73) years. About three fourth,

346(71.8%) were rural residence and, 422 (87.6%) were married. Regarding to educational status

more than half, 299(62%) of them were unable to read and write (Table 2]

Table 2: Socioeconomic and demographic characteristics for mother’s/care giver’s, Central

Ethiopia,2024

Characteristics Category Frequency Percent (%)
Sex of child’s Female 211 43.8
Male 271 56.2
Child age 6-11 175 36.3
12-23 127 26.3
>=24 180 37.3
Admission status New 430 89.2
Re admission 52 10.8
18 -29 155 32.2
Care giver’s age
30- 49 309 64.1
roup(years
group(years) >50 18 3.7
Female 356 73.9
Sex of caregivers
Male 126 26.1
Rural 346 71.8
Residence of respondent
Urban 136 28.2
Gurage 7 1.5
Ethnicity of respondents _
Hadiya 162 33.6
Halaba 57 11.8
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Kembata 24 5.0
Others 43 8.9
Catholic 16 3.3
Religion -
Muslim 254 52.7
Orthodox 48 10.0
Others 7 15
Divorced 21 4.4
Marital status i
Married 422 87.6
Separated 8 1.7
Single 24 5.0
Widowed 7 15
<=5 228 47.3
Family size in number
>=6 254 52.7
Poor 172 35.7
Wealth index -
Medium 149 30.9
Rich 161 33.4
Able to read and write 98 20.3
Educational status
College and above 11 2.3
Primary education 63 13.1
Secondary education 11 2.3
Unable to read and write 299 62.0
Employments/labors 25 5.2
Occupation
Farmer 56 11.6
House wife 366 75.9
Merchant 26 54
Other 9 1.9
1-2 249 51.7
Child birth interval
3-4 215 44.6
>5 18 3.7
No 410 85.1
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Yes 72 14.9
Substance users

<19 219 45.4
Age at first marriage

>20 263 54.6
Type of Hospital CSH 132 27.4

General 67 13.9

Primary 283 58.7
Referred by who to this Health workers 113 234

. Heath extension 82 17.0

hospital

Self —referred 287 59.5

Out of 482 study subject, the majority of the participants were form Silte and Hadiya zones while

less than 5% were from Gurage zone (fig 3)

35.00%

30.00%

M Percent

25.00%
20.00%
15.00%
10.00%
5.00% i
0.00% i

Silte

Hadiya Halaba

Zones

Tembaro special
woreda

Gurage

Figure 3: Zones from which child with SAM were admitted to selected the hospitals of Central

Ethiopia Region, 2024

5.2: Household Food Security Status

Regarding the household food security status of the families, 175 (36.9%) were food secure while
the rest were food insecure. One hundred eighty-nine (39.1%), 173(35.9%) and 120(24.9%) of the
households had low, medium and high dietary diversity, respectively
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5.3. Health care service related factors

From the total of 482 study subject, 334(69.3%) were born at health facilities. More than three-
fourth of mothers, 369(76.9%) had ANC follow ups, 279(57.9%) got PNC service, 279 (57.9%) of
mothers practiced exclusive breast feeding for the index child. Regarding history of using family
planning methods, 221(45.9%) used family planning service. Three hundred nineteen (66.2%)
families were visited by the health extension workers in the past three months. Three hundred
twenty-eight (68%) of the children did not get growth monitoring service (Table 3)

Table 3: Health care service related factors of children 6-59 months admitted with SAM

Characteristics Category Frequency | Percent (%)
Birth place Health facility 334 69.3
Home 148 30.7
Had ANC follow ups No 113 23.4
Yes 369 76.6
Got PNC service No 203 42.1
Yes 279 57.9
Exclusive breastfeeding Yes 279 57.9
No 203 42.1
Duration of breastfeeding ( months) >24 272 56.4
12-23 126 26.1
<11. 84 174
History of using family planning No 261 54.1
Yes 221 45.9
methods
Health extension workers/health No 163 33.8
professional visited the home Yes 319 66.2
Received health nutation education No 154 32.0
Yes 328 68.0
Received regular Growth monitoring No 328 68.0
service Yes 154 32.0
Vaccination status of child Full vaccinated 194 40.2
Not full vaccinated 251 52.1
Not vaccinated 37 7.7
Get OTP service at community level No 194 40.2
Yes 288 59.8
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5.4: Proximal factors/ downstream or directly affecting health

Of the total 482, four hundred nineteen (86.9%) of the children used ready-to-use therapeutic food,
463 (96.1%) perceived that they benefited from SAM treatment (Table.4)

Table 4: Proximal factors / downstream or directly affecting health

Characteristics Category Frequen | Percent
cy (%)
Ready-to-Use Therapeutic Food No 63 131
Yes 419 86.9
Perceived benefited of SAM treatment No 19 3.9
Yes 463 96.1
Type of malnutrition over nutrition. 18 3.7
undernutrition | 464 96.3
Under nutrition (N= 464) Stunted 93 20
Underweight 49 10.6
Wasted 322 69.4
Baseline severity of malnutrition no 54 11.2
Yes 428 88.8
Status of SAM at admission Kwashiorkor 88 18.3
Marasmus 304 63.1
Marasmus- 36 7.5
Kwashiorkor
Any grade of bilateral pitting oedema combined with | No 273 56.6
severe wasting (MUAC &It;11.5/WFH & -3z score | Yes 209 43.4
at admission
Severe wasting (MUAC &lIt;11.5 cm or WFH &It, - | No 108 22.4
3 z score) at admission Yes 374 77.6
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5.5. Type of complications admitted with SAM, to Central Ethiopia Region, 2024

Of the 482 admitted study subject, 407(84.8%) of them had medical complications out of
which,223(47.75%) had poor appetite, 156(33.4%) had lower respiratory tract infection, 129
(27.62%) had dehydration, 119(25.48 %) had High fever (axillary temperature >39 -C), 107
(22.91 %) had intractable vomiting, 79(16.92 %) had persistent diarrhoea,77(16.5%) had severe

anemia,62(13.3%) had lethargy (not alert) (figure 5)
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Figure 4 Type of medical complications among admitted SAM children 6-59 months

5.6. Comorbidities/infections and routine medication

Malaria and dermatosis were the comorbidities with a prevalence of, 35.1% and 23.7% followed
by CHF, (4.8%) TB, (1.9%) and HIV/AIDs, (1.2%). From routine medications, 461(99.35%) had
taken ampicillin/gentamycin, 172 (37.1%) had taken amoxicillin, 119 (49.2%) had taken
deworming, 124(26.7%) had taken Albendazole/ Mebendazole. Regarding to therapeutic milk
about, 459(95.2%) used F75 in the initial phase, 254 (52.7%) used F100 in phase two (Table.5)
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Table 5: Comorbidities/infections and routine medications

Characteristics Category | Frequency Percent (%)
HIV status No 356 73.9
Unknown 120 24.9
Yes 6 1.2
B No 473 98.1
Yes 9 1.9
Anemia No 368 76.3
Yes 114 23.7
Dermatosis No 421 87.3
Yes 61 12.7
Malaria No 313 64.9
Yes 169 35.1
CHF No 459 95.2
Yes 23 4.8
Routine medication No 18 3.7
Yes 464 96.3
Amoxicillin (N=464) No 292 62.9
Yes 172 37.1
Provided de-worming (N= 242) No 123 50.83
Yes 119 49.2
Ampicillin/Gentamycin (N=464) No 3 0.65
Yes 461 99.35
Albendazole/ Mebendazole (N=464) | No 340 73.3
Yes 124 26.7
Measles Vaccine (N=337) No 261 77.4
Yes 76 22.5
IV antibiotics (N=464) No 4 0.86
Yes 460 99.14
Folic acid during the treatment Yes 54 11.2
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No 428 88.8
F75 feeding No 23 4.8
Yes 459 95.2
F100 feeding No 228 47.3
Yes 254 52.7

5.7: Treatment Outcomes of Children with Severe Acute Malnutrition.

From the total study participants, 368(76.3%) of them were recovered from SAM while 71(14.5%)
transferred out, 20(4.1%) medical Transferee, 13(2.7%) defaulter and 10(2.1%) of them were died
(figure 5)

2.70% 2.10%
. 0

= recovered = Transferred out 14.5% Medical Transferee = Defaulted = Dead

Figure 5 Treatment Outcomes of Children with Severe Acute Malnutrition

5.8: Follow-Up Characteristics of Children with Severe Acute Malnutrition

At the admission 139 children had bilateral pitting oedema (+++). Out of 139, 47 (9.1%) were
failure to start to lose oedema within 4 days, with in this day at the follow up, 97(20.1%) had bilateral
pitting oedema (+++). Only, 124(25.7%) were regained appetite lost within 4 days. A total of 139
bilateral pitting oedema (+++), edema was present on day 10 in 36 (7.5%). Regarding to severe
wasting or a Weight for Height ratio (WFH) measurement status at the admission, 65(13.5%) was
<70% while, 37(7.7%) of children had not improved WFH at the follow up. About, 99 (20.5%)
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children had refused therapeutic feeding end of follow up. From any non-edematous children’s, 399

(82.8%) gain average weight 6.2 g/kg/day at the end of follow ups.

5.9. Incidence of recovery rate of children with Severe Acute Malnutrition.

The children were followed for a total of 40 follow-up days with for a minimum of 2 and a
maximum of 37 days and a median 10 days, 95% CI [9.54, 10.26] with IQR of 13 (9, 35). Overall,
a total of 482 the participants contributed a total of 4542 person-days of follow-up. The nutritional
recovery rate was, 246 (76.4%) recovered with nutritional incidence density was 8.1 per 100
person-days of observation. The incidence rate was found to be 1.02 (95% CI: (0.85, 1.2)] and
0.98 (95% CI: (0.77-1.24)] per 100 person-days in males and females, respectively. The death rate
of children with SAM in this study was 2.2 per 1000 person days of observation

5.10. Comparison of time to recovery among the different groups (the KM

survival curve)

The KM survival estimate was used to compare survival probability across predictor groups. In
addition, the log-rank test was used to assess the significance of the difference in survival
probability between predictors. As a result, survival time estimates for several factors such as,
Severe wasting (MUAC &lIt;11.5 cm or WFH &lt; -3 z score, early engaged phase to transition
phase, at admission status presence of oedema (+++,) dermatosis, malaria, therapeutic feeding
refusal, Wealth index, were substantially significant at 95% CI

Kaplan Meier curve figure shows that 40% to 60% of SAM patients who received treatment were

likely recover within a median of 10 days
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Figure 6 overall Kaplan Meier curve of estimate for time to recovery and its predictors

Log-rank test =6.6, p < 0.001} had statically significant difference among the group. The KM
survival curve shows that children who were used F100 milks estimates that a better cure rates
with short median length of stay as compare to children who did not used F100 milks. Recover
rate was used to F100, 204 (42%) and not used F100 was, 164(34%) and median length of stay for
used F100 children were 11[10.3, 11.7] and not used 12 [11.3, 12.7] days respectively (Figure 6)]
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Figure 7 Kaplan-Meier survival estimate for time to recovery and its predictors of time to
recovery
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The KM survival curve shows children had no dermatosis better cure rates with short median
length of stay. Recover rate for non-dermatosis was, 314 (65%) with median length of stay 10,
95%CI [9.7, 12.8] and dermatoses children’s recovery rate, 54(11%) and median time for length

of stay 11] 9.2, 26] days respectively. [(log-rank test = 7.2, p < 0.005} among the categorical group
had statically significant difference (figure 7)
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Figure 8 Kaplan-Meier survival curves and Log- rank test estimate for time to recovery

A Log- rank test was 8.2, p < 0.05). A sub categorically groups of severe wasted (MUAC < 11.5
cm or WFH or -3 z score of severe wasted or not wasted have statistical significant difference
among group p< 0.05 (figure 8)
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Figure 9 Kaplan-Meier survival curves and Log- rank test estimate for time to recovery
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5.11. predictors of time to recovery from complicated SAM

Data were checked the proportional hazard assumption before fitting the covariates into the

regression model. Hence, all of the predictor variables did not violate the proportional hazards’

assumptions (p > 0.05), making the data suitable for the Cox proportional regression analysis.

Through crude analysis, several factors were found to be significant predictors of the recovery rate

from SAM. After adjustment, in multivariable Cox regression analysis having dermatosis
[AHR=1.4, 95% CI. (1.03; 2.0)] and severely wasted (MUAC <11.5 cm or WFH<70% or -3 z
score [AHR=1.5, 95% CI: (1.05,2.0)] were found to be independent predictors (Table:6)

Table 6 Predictors of nutritional recovery time among children 6-59 months with SAM

Variables Categories | No Recovered | Recovered | CHR (95% Cl) | AHR (95% CI)
Poor 47 125 1.0 1.0
Wealth index Rich 67 243 1.4(09,2.1} |11(0.9, 1.4)*
Family members <=4 68 160 1.0 1.0
>=5 46 208 1.9(1.3,3.00 |0.9(0.7, 1.1}*
At admission presence of | Yes 27 112 1.0 1.0
Oedema (+++) No 87 256 0.7(0.4,1.2) 0.94 (0.7,1.3) *
Early engaged phase to Yes 94 280 1.0 1.0
transition No 20 88 15(0.9,2.5} |0.8(0.6,1.03) *
Therapeutic feeding Yes 13 86 1.0 1.0
refusal No 101 282 0.4(0.2, 0.8] |[1.3(0.97, 1.7) *
Malaria positive | 51 164 1.0 1.0
Negative | 63 204 1.01{0.7,1.5) |1.1{0.9,1.4}*
Dermatosis yes 7 54 1.0 1.0
no 107 314 0.4 (0.2. 0.9) |1.4(1.03; 2.0) **
F100 Yes 50 204 1.0 1.0
NO 64 164 0.6(0.4,0.96) | 1.2 (0.96; 1.5) *
Severe wasting (MUAC | no 26 82 1.0 1.0
<11.5cm/WFH<70% | ves 88 286 1.1(0.6,1.77 |1.5(1.052.0)**

*Shaw’s Statically significant predators in CHR and ** Statically significant predator’s in AHR
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6. Discussion

This study tried to assess time to recovery and its associated predicator’s among children 6-59
months with complicated severe acute malnutrition admitted in public hospitals in Central Ethiopia
Region. Children of 6-59 months with complicated SAM had 246(76.4%) incidence of recovery
rate. And with the total incidence density of 8.1 per 100 person days was observed. Median time
of recoveries were, 10 (95% CI: 9.7,10.3) days with Inter Quartile Range (IQR) of 13(9, 35).
Overall, a total of 482 the participants contributed a total of 4542 person-days of follow-up. In
this finding, 368(76.3%) of them were recovered from SAM while, 71(14.5%) Transferred out,
20(4.1%) medical Transferee, 13(2.7%) Defaulted and, 10(2.1%) of them were died. The
independent predictors like having dermatosis [AHR= 1.4, 95% CI: (1.03; 2.0)] and had severely
wasted at admission (MUAC <11.5 cm or WFH<70% or -3 z score [AHR= 1.5, 95% CI: (1.05,2.0)]
were significant predictors of time to recovery.

The finding of this study, about 76.3% of children with SAM were recovered during follow-up
period. This study is in line with study was done in Uganda, 76.4% [28]) and with the SPHERE
project’s international standard criteria, which is set at >75% recovery[41]. And comparable with
studies conducted in East Amhara Hospitals, Northeast Ethiopia, 74.49% [29], Tigray region,
75.9% [35]. Possible reasons due to similarity might be due to administration structure for SAM
management, comparable SAM problems may exist in those regions, where SAM management
protocols might be used in accordance with national and WHO guidelines. In addition, those
regions can focus on child care services in the context of SAM management strategies/child
mortality reduction policies. Might be a result of short and long duration health care professional
standardized SAM management training.

The finding of this study was higher than studies that were conducted in Sofala Province,
Mozambique, 28% [27], Felege Hiwot Referral hospital 58.4% [30], Bahir Dar city, Northwest
Ethiopia, 51.9%][42], Asosa general hospital, 65.4% [33], Ethiopia, 71.2% [19] and North Gondar
zone, Northwest Ethiopia, 65.3% [43] and Bahir Dar western Harare zone, 73% [32]. Possible
reasons due to difference might be period of data collection, nature of health facility, the quality

services they deliver or availability of supplies used for the all types of cares
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But, the finding of this study was lower than studies that were conducted in Dire Dawa, 79.8%
[31], Afar Regional State, 83.2% [37], Addis Ababa, 79% [39], and SNNPR, 80.29%, [21] and
Injibara, Ethiopia, 78.27% [44], Oromia, Ethiopia, 79.6%[45]. Possible justifications due to, nature
of health facility, due to the difference might be in severity of cases they admitted, also it might

be less quality services they deliver limitation of of supplies

The median recovery time of children from SAM in this study was 10 days. The finding of this
study was comparable with the studies conducted in East Amhara Hospitals, Northeast Ethiopia
[29]. But, lower than in Tigray Region [35], North Gondar zone, Northwest Ethiopia [43], Uganda
[28], Bahir Dar [32], Asosa general hospital [33] and Southern Ethiopia [34], Addis Ababa [39],
Pawi General Hospital, Northwest Ethiopia[46] and Bahir Dar city, Northwest Ethiopia, [42]. But,
higher than study conducted in Injibara in Ethiopia[44] . The variation in median time to recovery
among these study settings might be due to the difference in severity of cases they admitted, the

quality services they deliver or availability of supplies used for the all types of cares.

Children who had no dermatosis at admission were 1.4 times [AHR =1.4 (1.03; 2.0] more likely
to recover earlier than compared to those who had dermatosis at admission. This finding is
supported by other studies conducted in Aria LGA, Nigeria[47], Eastern Ethiopia (AHR =1.4,
95% CI:[1.04, 1.9][48] and Northwest Ethiopia (AHR =1.48(95% CI: [1.01, 2.16)][49]. Possible
justifications might be because of complicated nature of the dermatosis since it can be caused SAM

itself or other infection and might delays recovery time among children with SAM.

Children without severe wasting during at admission (MUAC <11.5 cm or WFH<70% or -3 z
score 1.45 (AHR=1.45 (95% CI: (1.05 2.0)] more likely to recover earlier than compared to
encounter part. The possible reason might be those children who were severely affected might be
in a critical level because of their nutritional concern and other infection before coming to the
health facility and they may seek more attention and treatment. These reasons might lead to long
period of treatment than the others in this study. And might develop infection and metabolic
complications, and edematous with more skin lesion which in turn lead to more complications and

would take longer time to cure

Strengths and Limitations of the Study.

Strengths of the Study.
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Since it is a prospective cohort study, About, 50% regional hospital was included in the study.
KoBoToolbox was used for data collection and it is important to ensure data quality and generate
insights with flexible table views and quality of data features, Also, it has tried to address many
important variables, including the sociodemographic and socioeconomic aspects of the family’s
wealth index, Dietary Diversity food and the health facility related factors. Each datum was
collected before the outcome is known which enhances reducing bias and establishing stronger
temporal relationships since the outcome is recovery. Even though this is a prospective cohort
study, it has failed to assess the perception of caregivers on SAM.

Limitations of the study

As the design was a prospective cohort, it was difficult to know the outcomes of all children
admitted mostly due to defaults and early transfer to community health Extension service and
medical Transfers. In addition, on my study limitation of resources

7. Conclusion and Recommendation

7.1. Conclusion

The nutritional recovery rate was, 246 (76.4%) recovered with recovery incidence density of 8.1
per 100 person days and a median recovery time of 10 days with Inter Quartile Range (IQR) of
13(9, 35). Overall, a total of 482 the participants contributed a total of 4542 person-days of follow
up. Predicators for time to recovery from SAM among children were presence of dermatosis and
any bilateral pitting edematous with MUAC <11.5 cm or WFH<70% or -3 z score. Intervention
focuses on presence of dermatosis and any bilateral pitting edematous with MUAC <11.5 cm or
WFH<70% or -3 z score

7.2. Recommendations

For Minster of Health, Zonal and Regional Health department: The presence of dermatosis and
any bilateral pitting edematous with MUAC <11.5 cm or WFH<70% or -3 z score at admission
were important determinants of time to recovery during severe acute malnutrition treatment. Thus
emphasis given to children with dermatosis and any bilateral pitting edematous with MUAC <11.5

cm or WFH<70% or -3 z score.
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Further recommended Minster of Health, the Regional Health Bureau, Zonal Health Department
and Non-governmental organization must strengthen and follow closely the routine activities of

malnutrition, which can assist in early diagnosis and management of children with SAM
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Annex

ANNEX I - English Version Questionnaire
Questionnaire for data collection on time to recovery and its predictors for complicated severe

acute malnutrition among 6 to 59 months’ children managed at the inpatient therapeutic program

in Central region, Ethiopia

Identification

Name of Facility----------- zone Woreda Kebele------------- HAD------------
----Code Nu.

Verbal consent form before conducting interview

Greeting:

Hello, my name is . I am conducting in the research team Pharma college and

Central Ethiopia Region Health Bureau. | would like to interview you and follow up time to
recovery and its predictors for severe acute malnutrition among 6 to 59 children managed at the
inpatient therapeutic program in Central region, Ethiopia. The objective of this study is assessment
of time to recovery and its predictors for uncomplicated severe acute malnutrition among 6 to 59
children managed at the inpatient therapeutic program in Central region, Ethiopia. which is
important to improve the malnutrition status. Your cooperation and willingness for the interview
is helpful in identifying problems related to the subject matter. Your name will not be written in
this form. All information that you give was kept strictly confidential. Your participation is
voluntary and you are not obligated to answer any question you do not wish to answer. If you are
not still discomfort with the interview, please feel free to drop it any time you want. Do | have

your permission to continue?

1. If yes, continue to the next page
2. If no, ask the reason and skip to the next respondent. --------------=-=-----------

Date of interview Time started Time finished

Supervisors name signature
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Part one- Socio-demographic variable

No Question Mother/caregiver

Response options

Code

Skip

101 zZone

102 Date of admission

DYIMMIYYYY/! | [ --=mmemem- /

103 | Type of hospital

1 primary 2.General 3 CSH

104 | Age

105 | Residence of respondent

1.Urban 2.Rural

106 | Sex

1.Male 2.Female

107 | Ethnicity of respondents

1.Hadiya 2. Gurage 3. Kembata 4.
Halaba .5.Site
8.Mareqo 9.Qabena Others------------

6.Yam 7.Tambaro

108 | What is your Religion?

1. Orthodox
Muslim
Protestant
Catholic
Others(specify)

109 | What is your marital status?

Single
Married

Divorced

A w0 B oak N

Separated
Widowed

o

110 | Family members

Number-----==========--

112 | What is your Educational status?

1. Unable to read and write
2. Able to read and write

3. Primary education

4. Secondary education

5. College and above

113 | Occupation

1. House wife

2. Farmer
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3. Merchant
4. Employments/labors
5. Other (specify) -------------

114 | If your choose for q110is 4 Monthly income-----------=--=--------
115 | Child birth interval | -
1.mother
_ 2. father
116 | Care giver ]
3. sister/brothers
4. others-----------------
Do you have use mother/father us
117 1 Yes2.no
Substance
1.alchole
) 2.kate/chat chewing
118 | ifyesgll7 _ )
3. Cigarette smoking
119 | Age at first marriage | -mmmmemmemee- age
Health care related factors
201 | Birth of pl 1 Home
Birth of place 2 Health facility
1.yes
202 Do you have contact ANC follow up 2 o
203 | If yes how many contact How many time--------------
204 | Do you have gate PNC service
205 | Exclusive breast-feeding | @ --mmemmmmemmemmmeee- month
206 | Duration of breast-feeding | = -----mmm-meee-- month
history of using family plannin
207 Y i yP d 1.yes 2. no
methods
Health extension/health professional
209 are visit to your Home l.yes 2. no
Do you have Received Health
210 Nutation education 1.yes 2. no
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211

Regular GM

1yes 2.no

1.Full vaccinated 2. Not full

212 | Vaccination status ) ]
vaccinated 3. Not vaccinated
213 Have you get OTP service 1.Yes 2.No
1. Self —referred
214 | Referred by who 2. Heath extension

3. Health workers

Part 1.1. Child socio —demographic status

301 | sex 1. male 2. Female
302 | Ageofchildinmonth | —eemeeemeeeeee-
303 | Admission status 1 A%0 2. A7L15 a00+
When you start complementary
304 T months
feeding started
305 | historyof BF | e months
anthropometry measurement
Weight ---------------
MUAC-------------
During admission anthropometry at )
L Height-------------
306 admission | |
Weight for to height------------
Oedema (+++,) --------
MUAC(CM)--=--n---==-
Weight ---------------
During follow up anthropometry Height------------
307
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Discharge time anthropometry

308
=] /| ——————————
Oedema (+++,) -----
MUAC(CM)------------
Minimum weight (kg)----------------
Minimum weight for non-edematous
309 children recovered Date of Minimum weight-------------------
310 | Bilateral pitting oedema (+++) Yes 2. No
Severe wasting (MUAC or WFH) | Yes 2. No
311 | With any grade of bilateral pitting
oedema
312 | Therapeutic feeding refusal 1.Yes  2.No
Part 4. Proximal factors/ downstream or directly affecting health
401 Does your child use Ready-to- Yes 2. No
Use Therapeutic Food
40 Do you have perceived benefited | Yes 2. No
of Sam treatment
403 Does baseline severity of Yes 2. No
malnutrition assessed
If yes what is Status of SAM 1. Marasmus 2. Kwashiorkor
405 i i issi
diagnosis at admission 3. Marasmus- Kwashiorkor
type of malnutrition 1. undernutrition
406

2. .over nutrition.
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If under nutrition

1.Wasting 2. stunting

407 _
3.Underweight 4.other -----------
Severe wasting (MUAC <11.5cm | Yes 2. No
410 or WFH < -3 z score)
411 | Medical complications 1.Yes 2. No It
complicated
412 | Poor appetite 1.Pass 2. Failed
413 | intractable vomiting Yes  2.No
414 | convulsions, Yes  2.No
415 | Lethargy, not alert Yes  2.No
416 | unconsciousness, Yes 2. No
High fever(axillary temperature | Yes 2. No
A7 15390,
418 | lower respiratory tract infection | Yes 2. No
419 | dehydration, Yes  2.No
420 | persistent diarrhoea, Yes 2. No
421 | severe anemia, Yes  2.No
422 | hypoglycemia, Yes 2. No
423 | hypothermia (axillary temp. <35 | Yes 2. No
424 | severe skKin lesions, Yes  2.No
425 | eye signs of vitamin A deficiency | Yes 2. No
426 | Ear 1.Discharge 2.Normal
427 | provided de-worming 1.Yes 2.No
428 | HIV status 1.Yes 2.No 3. Unknown
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429 | TB 1.Yes 2.No
420 | Anemia 1.Yes 2. No
421 | Dermatosis 1.Yes 2. No
422 | Malaria 1. Yes 2. No
423 | CHF 1. Yes 2.No
List
424 | Other disease

Part 5- Routine medications and complications of children 6-59 months admitted with SAM

SN
501 | Have given Routine medication Yes 2. No If yes go to next
502 | Amoxicillin Yes 2. No
503 | Vitamin A Yes 2. No
505 | Ampicillin/Gentamycin Yes 2. No
506 | Albendazole/ Mebendazole Yes 2.No
507 | MEASLES VACCINE Yes 2. No
509 | Deworming Yes 2. No
510 | IV antibiotics Yes 2. No
511 | folic acid during the treatment 1. given 2. not given
512 | Others List out -------------------
513 | Special medication Yes 2. No If yes
514 | If yes what type of Special medication 1.Antibiotics
2. Zink
3. Vitamin-D
4. others --------------
515 | F75 1.Yes 2.No
516 | F100 Yes 2. No
517 | Failure to regain appetite within 4 day Yes 2. No
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518 | Failure to start to lose oedema within 4 | Yes 2. No
day
519 | Oedema still present within 10 day Yes 2. No
520 | How many Failure to gain g/kg at least 5 g/kg
bodyweight within 10 day after how many
day
521 | If yes feeding freely on F-100 gain the | ---------------- day
weight after feeding how many day
522 | Fed Plumy nut Yes 2. No
523
1.Recovered 2. Died 3.
Treatment outcome Medical Transferee 4. Defaulted
5. Transferred out
524 DD/MM/YYY
Date of Treatment outcome | = ---—-- f---=----/- -- v
Part 6- Standard DHS questionnaires for wealth index
No | questionnaires Yes=1 No=0
1 Type of Flooring
2 Type of Roofing
3 Wall material
4 Water Supply
5 Sanitation Facilities
6 Electricity
7 Radio
8 Television
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9 Refrigerator
10 | Watch
11 | Type of Vehicle
12 | Table
13 | Chair
14 | Sofa
15 | Bed
16 | Armoire
17 | Cabinet
18 | Persons per sleeping room
19 | Ownership of agricultural land

and size
20 | Ownership of farm animals by

type and number
21 | Domestic servant
22 | Telephone (fixed and mobile)
23 | Cooking fuel
24 | Bank account
25 | Windows ---- With shutters

— With glass

— With screens
— With curtains
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Part 7- food insecurity-related conditions

enough food?

No | Question Response Options CODE
1 In the past four weeks, did you worry | 0 = No (skip to Q2)
that your household would not have 1=Yes

11

How often did this happen?

Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past
four
weeks)

]
3 = Often (more than ten times in the past

four weeks

in the past four weeks, were
you or any household member
not able to eat the kinds of
foods you preferred because of

a lack of resources?

0 = No (skip to Q3)
1=Ye

2.1 | How often did this happen? 1= Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
fourweeks)
3 = Often (more than ten times in the past
four weeks

2.2 | How often did this happen? 1 = Rarely (once or twice in the past four

weeks)
2 = Sometimes (three to ten times in the past

four weeks)
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3 = Often (more than ten times in the past

four weeks)
3 | inthe past four weeks, did you 0 = No (skip to Q6)
or any household member have 1=Yes
to eat a smaller meal than you
felt you needed because there
was not enough food?
3.1 | How often did this happen? 1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
four
weeks)
3 = Often (more than ten times in the past
four weeks)
4 | in the past four weeks, did you 0 = No (skip to Q7)
or any other household 1=Yes
member have to eat fewer
meals in a day because there
was not enough food?
4.1 | How often did this happen? 1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the past
four
weeks)
3 = Often (more than ten times in the past
four weeks
5 In the past four weeks, was 0 = No (skip to Q8)
there ever no food to eat of any 1=Yes

kind in your household because
of lack of resources to get

food?
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5.1

how often did this happen?

Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past
four

weeks)

3 = Often (more than ten times in the past

four weeks

In the past four weeks, did you
or any household member go
to sleep at night hungry
because there was not enough
food?

0 = No (skip to Q9)
1=Yes

6.1

How often did this happen?

Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past
four

weeks)

3 = Often (more than ten times in the past

four weeks

In the past four weeks, did you
or any household member go a
whole day and night without
eating anything because there

was not enough food?

0 = No (questionnaire is finished)
1=Yes

7.1

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)

2 = Sometimes (three to ten times in the past
four

weeks)

3 = Often (more than ten times in the past

four weeks
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Part 8: DIETARY DIVERSITY QUESTIONNAIRE

Please describe the foods (meals and snacks) that your child ate yesterday

during the day and night, whether at home or outside the home. Start with the

first food eaten in the morning,

Question

Umber Food group Examples YES=1 NO=0

1 CEREALS bread, noodles, biscuits, cookies or any other foods

made from millet, sorghum, maize, rice, wheat +
insert local foods e.g. ugali, nshima, porridge or
pastes or other locally available grains

2 VITAMIN ARICH pumpkin, carrots, squash, or sweet potatoes that are
VEGETABLES AND yellow or orange inside + other locally available
TUBERS vitamin-A rich vegetables

3 WHITE TUBERS AND |white potatoes, white yams, cassava, or foods made
ROOTS from roots.

4 DARK GREEN sweet pepper, dark green/leafy vegetables, including
LEAFY wild ones + locally available vitamin-A rich leaves
VEGETABLES such as cassava leaves etc.

5 OTHER other vegetables, including wild vegetables
VEGETABLES

6 VITAMIN A  RICH]|ripe mangoes, papayas + other locally available
FRUITS vitamin Arich fruits

7 OTHER FRUITS other fruits, including wild fruits

8 ORGAN MEAT (IRON-[liver, kidney, heart or other organ meats or blood-
RICH) based foods

9 FLESH MEATS beef, pork, lamb, goat, rabbit, wild game, chicken,

duck, or other birds

10 EGGS

11 FISH fresh or dried fish or shellfish
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12 LEGUMES, NUTS AND |beans, peas, lentils, nuts, seeds or foods made from

SEEDS these
13 MILK AND MILK milk, cheese, yogurt or other milk products

PRODUCTS
14 OILS AND FATS oil, fats or butter added to food or used for cooking
15 SWEETS sugar, honey, sweetened soda or sugary foods such as

chocolates, sweets or candies
16 COFFEE/TEA tea (black, green, herbal) or coffee
YES=1 NO=0

B. Did you eat anything (meal or snack) outside of the home yesterday?

ANNEX IV. Consent and Agreement Paper

Title of The Research Project: Time to Recovery from Severe Acute Malnutrition And
Predictors Among Children 6-59 Months Managed At The Inpatient Therapeutic

Program In Central Region, Ethiopia.

Name of Principal Investigator: Temesgen Kelaye

Name of the organization: Pharma Health Science College

Name of the sponsor: principal investigator

Introduction: -this information sheet is prepared for CER listed hospital. The aim of the

form is to make the above concerned offices clear about the purpose of the research work,

data collection procedure and get permission to undertake the research.

Purpose of the research project: -To assess Time to Recovery from Severe Acute

Malnutrition and Predictors Among Children 6-59 Months Managed at The Inpatient

Therapeutic Program Central Region, Ethiopia

Procedures: -In order to achieve the above objective, will be reviewed by using check list

and follow up end to outcome.

64




Risk and discomfort: -By participating in this research project, there is no risk that comes
to the admitted patients follow up and the client whose record will be review. Whereas the
review is of great important to the research project which is in turn important for overall

planning of program.

Benefit: -The research has no direct benefit to those who have participated in this project.
But the indirect benefit of the research for the participant and all other clients in the
program is great. As identifying area of improvement and taking appropriate decision
helps to improve the service, increase access and overall effectiveness of the program and

reduce incidence of mortality attributed to SAM patients.

Confidentiality: -To keep the confidentiality the name of client will not be mentioned rather

code number will be used and no unauthorized access to the information is allowed

Right to Refusal or Withdraw: -in behalf of the clients the center has all the right to
refuse to participate in this study and shall have stopping the process at any steps of the

data collection process.

Person to contact: -This research project will be reviewed and approved by the institutional

review department of public health, post graduate program, Pharma College.

If at any case you want to know more information about the research and its undertakings, you

can contact the committee through the address of advisor and /or principal investigator.

Doctor Dejen Hailu (BSc, MPH, PhD and Associated professor) Department of public health, post
graduate program, Hawassa University

Advisor, Tel: +251916829271e -mail: dejenkassa@yahoo.com
Principal investigator Mr. Temesgen Kelaye (BSc, MPH), department of public health, post

graduate program, Pharma College. Tel: +251917199604 e-mail: temesgenkelaye@yahoo.com

Permission: Finally, we respectfully autonomies request you to give permission

Name: signature: Responsibility:
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