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INTRODUCTION

Malnutrition is a multifaceted phenomenon. It encompasses 
overnutrition, which manifests as overweight or obesity; under-
nutrition, which includes acute and chronic malnutrition; and 
micronutrient deficiencies. In developing countries, undernutri-
tion is associated with > 50% of deaths caused by infectious dis-
ease. Worldwide, there were around 60 million and 20 million 
children with moderate acute malnutrition and severe acute mal-
nutrition (SAM), respectively, in 2013 [1,2].

SAM is defined as a weight-for-height (WFH) measurement 
below 70% or a WFH z-score below 3 standard deviations from 
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ral Hospital to 83.0% at Wolisso St. Luke Catholic Hospital with a 
median recovery time ranging from 10.00 days at Dilchora Refer-
ral Hospital to 21.56 days at Ayder Referral Hospital [17-21]. The 
main predictors of recovery time have been found to be age [21-
24]; sex [18,25]; vaccination status [18]; type of malnutrition [19, 
26]; baseline anthropometric measurements [18,27]; comorbidi-
ties, such as human immunodeficiency virus [18,22], pneumonia 
[19], anemia [22], dehydration [28] and rickets [19]; and treat-
ments and supplements, such as antibiotics and folic acid [22]. 

However, the determinant factors of recovery time from SAM 
have not been explored in the region analyzed in the current study, 
specifically Yekatit 12 Hospital in Addis Ababa. Addis Ababa is 
unique socioeconomically and is inhabited by a large population 
of street children and orphans. Although studies have been con-
ducted on nutritional recovery time in Ethiopia, some important 
variables, such as stunting and the WFH z-score at admission, 
were not assessed, and the length of hospitalization varied greatly 
in those studies [18,20,22,29,30]. Hence, the present study was 
designed to determine the recovery time from SAM and to iden-
tify predictors of length of hospitalization among under-5 chil-
dren at Yekatit 12 Hospital in Addis Ababa City Administration, 
Ethiopia.

MATERIALS AND METHODS

Study design, area, and period
A facility-based retrospective cohort study was conducted at 

Yekatit 12 Hospital in Addis Ababa between February 2019 and 
March 2019. Addis Ababa is the capital city of Ethiopia and the 
seat of both the African Union and the Economic Commission 
for Africa. It had an estimated population of over 7 million people 
as of the end of 2019 [31].

Yekatit 12 Hospital is an organized health facility with 12 isolat-
ed beds. The facility employs well-equipped health care workers 
trained in the management of SAM using a standardized man-
agement protocol that was updated by the Federal Ministry of 
Health in 2007 [32]. The hospital also has an isolated therapeutic 
feeding unit (TFU), assigned nurses, and necessary equipment for 
the preparation of formula milk in the pediatric ward.

Source and study population
All under-5 children who were admitted to Yekatit 12 Hospital 

for management of SAM between January 1, 2016 and December 
30, 2018 were used as the source population. The study population 
comprised randomly selected under-5 children from the source pop-
ulation who were admitted to and treated at Yekatit 12 Hospital. 

Sample size determination
The sample size in this study was determined using a single-pro-

portion formula:

the mean. It can also be defined as the presence of bilateral pitting 
edema of nutritional origin or a mid-upper arm circumference 
(MUAC) of less than 11 cm in children aged 1-5 years [3].

Devastatingly, the number of children with SAM is still grow-
ing globally. SAM is the third most common contributing factor 
to the deaths of under-5 children worldwide. According to the 
World Health Organization, SAM causes 1 million deaths annu-
ally via increased susceptibility to death from severe infection [4]. 
Globally, children suffering from SAM have a risk of death that is 
5 times to 20 times greater than that of well-nourished children. 
SAM can directly cause death, or it can indirectly increase the fa-
tality rate among children suffering from diarrhea and pneumo-
nia [3]. Although SAM is considered a minor issue in developed 
countries, it poses a major problem in Asia and Africa [5].

Based on the 2016 Ethiopian Demographic Health Survey (ED
HS) report, Ethiopia has the region’s highest rate of acute malnu-
trition, with 3% of under-5 children identified as severely wasted. 
The prevalence of SAM showed little change from the 2011 EDHS 
data [6,7]. Additionally, Ethiopia has one of the highest under-5 
child mortality rates in the region, with malnutrition underlying 
28% of all child deaths [8]. 

A longer duration of hospitalization is associated with a higher 
risk of local and systemic infection. A cohort study in Malawi ex-
amined found significant correlations between markers of infec-
tion and length of hospitalization (p< 0.001) [9]. Another longi-
tudinal study found that hospital-acquired infection was associat-
ed with prolonged hospitalization and a higher risk of in-hospital 
mortality [10].

Inpatient treatment programs for children with SAM have seri-
ous economic disadvantages. For instance, a cost analysis study 
that compared the costs of outpatient and inpatient treatment in 
Ethiopia reported the mean cost per child treated to be US$284.56 
in an inpatient facility and US$134.88 in an outpatient center. A 
similar study in West Africa reported that the outpatient and in-
patient treatment costs per child were €75.50 and €134.57, respec-
tively [11,12].

Moreover, when mothers or caregivers stay with hospitalized 
children for a long period, the whole family loses labor and eco-
nomic productivity, and this also poses challenges for other chil-
dren at home [13].

Another devastating outcome of a longer duration of SAM is 
the long-term impact of SAM on nervous system development. 
Studies of humans and animals have revealed that prolonged star-
vation in infants and children results in clinical neurological defi-
cits, including learning deficits and behavioral problems [14,15].

The impact of long-term hospitalization of under-5 children 
extends beyond the children themselves. A cohort study in Italy 
found that hospitalization of children for over 16 days produced a 
significant increase in stress among mothers or caregivers com-
pared to shorter hospitalizations [16]. Several retrospective cohort 
studies have been conducted in different regions of Ethiopia to 
investigate recovery time of under-5 children from SAM. The es-
timated average recovery rate ranged from 43.6% at Ayder Refer-

(Zα/2)2 p(1−p)
d2n=
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Here, p is an estimate of the recovery rate (assumed to be 52%). 
This value was obtained from a retrospective study in Bahir Dar, 
since that study took place near Addis Ababa and was conducted 
recently (2018), and since the choice of this value resulted in a 
larger sample size [18].

n= 1.962 × 0.52(0.48)/0.052 = 384
After addition of 10% to the sample size to account for missing 

and incomplete data, the final sample size was 423 under-5 chil-
dren with SAM.

Sampling procedures
Three consecutive years (2016, 2017, and 2018) were purpo-

sively selected for record reviews because they provided the most 
recent available information about the problem under investiga-
tion at the selected institution.

All SAM cases were obtained from the TFU register book. There 
was no cyclic pattern in the ordering of the subjects on the list. 
Hence, systematic sampling was employed to select a sufficient 
number of samples starting from the most recent month and go-
ing backwards, based on the sequence of medical card numbers. 
The total number of under-5 SAM admissions during the 3-year 
period was 1,050. The total sample size for each year was allocated 
proportionally by calculating the interval from the total popula-
tion (N) of the sampling frame (2016, N= 254; 2017, N= 356; 2018, 
N= 440) and the sample size n (k= N/n). The interval (k= 2) was 
similar for each year. The first number was selected randomly. 

Methods of data collection
A structured data abstraction form was used for data collection. 

The data abstraction form was adopted from the Ethiopian proto-
col for the management of SAM [32] and from previous studies 
[18,22,33,34]. Data regarding baseline characteristics such as so-
cio-demographic status, immunization status, and baseline an-
thropometric measurements; type of malnutrition; comorbidities; 
routine medications, supplements and therapeutic feedings; and 
recovery time were retrieved from the clinical records of patients 
by trained health professionals. Moreover, the data abstraction 
form was pre-tested in 5% of the sample at Zewditu Memorial 
Hospital.

Data collection procedure 
The data collectors were 2 master’s degree students and 2 bach-

elor of science nurses. One supervisor was needed to manage the 
overall data collection process.

Medical card reviewers were provided with 2 days of training. 
A separate orientation was given to the supervisor regarding how 
to oversee the data collectors and how to check the completion of 
the data abstraction forms.

Dependent and independent variables
The outcome variable was the recovery time from SAM, and 

independent variables included socio-demographic variables, type 
of malnutrition, baseline anthropometric measurements, immu-

nization status, comorbid medical conditions, treatments, supple-
ments, and therapeutic feeding.

Operational definitions
In this study, recovery time referred to the number of days from 

admission until a child’s recovery from SAM. Recovered children 
were those who became free from medical complications and ede-
ma and achieved and maintained a sufficient MUAC (≥ 12.5 cm) 
and WFH (≥ 85%); these children were described as cured or re-
covered on their medical charts [35]. 

Censored children were children whose deaths were recorded, 
whose cases involved actions taken against medical advice, or who 
were lost during treatment with unknown status. A comorbidity 
was defined as a medical problem present in addition to SAM be-
fore or after admission. Finally, baseline anthropometric measure-
ments (e.g., MUAC, weight, and height values) were those record-
ed at the time of admission.

Data quality control
To ensure data quality, a pre-test was conducted on 5% of the 

sample. Any error found in the data abstraction format during 
the pre-test process was corrected. Then, the actual data were col-
lected under close supervision. After collection, the data were care-
fully entered, cleaned, coded, and analyzed with SPSS version 25 
(IBM Corp., Armonk, NY, USA). Afterward, the investigator cleaned 
the data in an orderly fashion by first sorting each variable in as-
cending order to check for unexpected cases. 

Methods of data analysis
The data were checked, coded, and entered into EpiData ver-

sion 4.2 (EpiData Association, Odense, Denmark) and exported 
to SPSS for analysis. Graphs and frequency tables were used to re-
port the descriptive data. 

Recovery time from SAM was estimated using the Kaplan-Mei-
er method. Then, bivariate Cox regression analysis was performed 
for each predictor variable regarding time to recovery. An adjust-
ed hazard ratio (aHR) with 95% confidence interval (CI) was used 
to identify predictor variables of recovery at 4 weeks, and p-values 
< 0.05 were considered to indicate statistical significance.

Ethics statement
Ethical clearance was obtained from the Institutional Review 

Board of Addis Ababa University, College of Health Sciences, School 
of Nursing and Midwifery. Permission was obtained from the board 
of Yekatit 12 Hospital. The privacy and confidentiality of study 
participants were maintained by ensuring that the data abstrac-
tion form was anonymous and by protecting our personal com-
puters with strong passwords.

RESULTS

The study included records of 423 under-5 children with the 
diagnosis of SAM admitted over 3 consecutive years (2016, 2017, 
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Table 1. Distribution of comorbid diseases among patients with se-
vere acute malnutrition admitted to the therapeutic feeding unit of 
Yekatit 12 Hospital in Addis Ababa, Ethiopia from January 1, 2016 to 
December 30, 2018 (n=423)

Variables Frequency (%)

HIV/AIDS
   Yes          39 (9.2)
   No 384 (90.8)
Anemia                              
   Yes 181 (42.8)
   No 242 (57.2)
Dehydration
   Yes          83 (19.6)
   No 340 (80.4)
Fever   
   Yes          140 (33.1)
   No 283 (66.9)
Axillary temperature (°C)
   <38 62 (14.7)
   ≥38 79 (18.7)
Congenital heart disease       
   Yes          40 (9.5)
   No 383 (90.5)
Diarrheal disease(s)                 
   Yes          224 (53.0)
   No 199 (47.0)
Tuberculosis 
   Yes          24 (5.7)
   No 399 (94.3)
Pneumonia    
   Yes          179 (42.3)
   No 244 (57.7)
Gastroenteritis   
   Yes          202 (47.8)
   No 221 (52.2)
Sepsis                        
   Yes          85 (20.1)
   No 338 (79.9)
Rickets                         
   Yes          70 (16.5)
   No 353 (83.5)
Stunting 
   Yes          106 (25.1)
   No 317 (74.9)
Global developmental delay
   Yes          42 (9.9)
   No 381 (90.1)
Shock 
   Yes          37 (8.7)
   No 386 (91.3)
Microcephaly                       
   Yes          31 (7.3)
   No 392 (92.7)

Figure 1. Distribution of type of malnutrition among admitted un-
der-5 with severe acute malnutrition children in therapeutic feed-
ing unit of Yekatit 12 Hospital from January 1, 2016 to December 
30, 2018.
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Figure 2. Vaccination for age status of under-5 children with severe 
acute malnutrition admitted in the therapeutic feeding unit of Ye
katit 12 Hospital, Addis Ababa, Ethiopia from January 1, 2016 to 
December 30, 2018.
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and 2018) to the TFU of Yekatit 12 Hospital in Addis Ababa, Ethi-
opia. Of the 423 children in the cohort, 241 (57.0%) were boys, 
and more than two-thirds (n= 289; 68.3%) of children were ur-
ban residents. The ages of the children ranged from 1 month to 
59 months, with a median age of 11 months, and the majority of 
the children (n= 341; 80.6%) were younger than 24 months. Over-
all, 313 (74.0%) of the under-5 children admitted to the TFU had 
marasmus, and 69 (16.3%) had kwashiorkor. Similarly, 269 (63.6%) 
of the children were vaccinated fully and 66 (15.6%) of them were 
vaccinated partially for their age (Figures 1 and 2).

Among all under-5 children included in this study, 405 (95.7%) 
had at least 1 comorbid disease. The most common medical co-
morbidities were diarrheal diseases (53.0%), anemia (42.8%), pneu-
monia (42.3%), and fever (33.1%) (Table 1).

Of the 423 children whose medication records were selected for 
review, the most prescribed routine medications were intravenous 
antibiotics (n= 378; 89.4%) and oral antibiotics (n= 205; 48.5%). 
Regarding deworming, only 85 (20.1%) children were eligible (≥ 2 
years) to take albendazole or mebendazole (Table 2).
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Kaplan-Meier survival estimates for severe acute 
malnutrition recovery time

The cumulative likelihood of recovery at the end of the first, 
second, third, and fourth weeks was 12.0%, 45.0%, 73.0%, and 
87.0%, respectively. Additionally, 13.0% of children stayed longer 
than 28.00 days, and approximately 3.0% of children stayed for 
more than 42.00 days (Figure 3). 

The nutritional recovery rate was 5.29 (95% CI, 4.76 to 5.88) 
per 100 person-day observations, and the median nutritional re-
covery time of the entire cohort was 15.00 days (95% CI, 13.61 to 
16.39). The median recovery time decreased from 16.00 days 
(95% CI, 13.88 to 18.12) in 2016 to 15.00 days in both 2017 (95% 
CI, 12.90 to 17.10) and 2018 (95% CI, 13.07 to 16.92). 

Further analysis of the median survival time showed that signif-
icant differences in the median nutritional recovery time (p< 0.05) 
were associated with different predictors (Table 3).

Factors associated with recovery time from severe 
acute malnutrition 

Thirty-nine independent variables were analyzed in the Cox 
proportional hazard analysis along with the dependent variable. 
Twenty-four variables with p-values< 0.25 in the bivariate Cox 
analysis were entered into the multivariate Cox proportional haz-
ard regression analysis. However, only 7 variables (age, vaccina-
tion status, pneumonia, stunting, shock, deworming, and daily 
weight gain per kilogram) were found to be independent predic-
tors.

The aHR for nutritional recovery decreased by 1.9% for every 
1-month increase in child age (aHR, 0.98; 95% CI, 0.97 to 0.99). 
Regarding vaccination status, under-5 children who were fully 
vaccinated for their age were 1.64 times more likely to recover 
than children who were not fully vaccinated for their age (aHR, 
1.64; 95% CI, 1.20 to 2.24). 

Regarding comorbid diseases, children who had pneumonia 
were 24.0% less likely to recover than those who did not (aHR, 
0.76; 95% CI, 0.60 to 0.97) (Table 4).

DISCUSSION

The aims of the present study were to determine recovery time 
from SAM in under-5 children and to identify predictors of nu-
tritional recovery time. 

Of the 423 children included in the study, 81.3% recovered, and 
the median nutritional recovery time of the entire cohort was 15.00 
days. This recovery time falls within the acceptable maximum 
standard (< 28.00 days). However, approximately 13.0% of chil-
dren with SAM stayed in the hospital beyond 28.00 days, and about 
3.0% of children stayed beyond 42.00 days, which is an alarming 
length of hospitalization according to the Sphere standards.

The median nutritional recovery time was consistent with the 
median recovery time reported in studies performed in Bahir Dar, 
at Wolisso St. Luke Catholic Hospital, at Dilla University Referral 
Hospital, and in Zambia [18,21,30,36]. However, it was longer 

Table 2. Distribution of routine medications, special medications, 
supplements, and therapeutic feeding for patients with severe 
acute malnutrition cases admitted to the therapeutic feeding unit 
of Yekatit 12 Hospital in Addis Ababa, Ethiopia from January 1, 2016 
to December 30, 2018 (n=423) 

Variables Frequency (%) 

Routine treatments administered

IV antibiotic(s)                             

   Yes              378 (89.4)

   No 45 (10.6)

Oral antibiotic(s)                                      

   Yes              205 (48.5)

   No 218 (51.5)

Albendazole/mebendazole  

   Yes              22 (5.2)

   No 63 (14.9)

   Not applicable 338 (79.9)

Special medication 

IV fluids                                                      

   Yes              67 (15.8)

   No 356 (84.2)

ReSoMal                       

   Yes              180 (42.6)

   No 243 (57.4)

Supplements administered

Vitamin A                             

   Yes              69 (16.3)

   No 354 (83.7)

Iron                                       

   Yes              92 (21.7)

   No 331 (78.3)

Folic acid                             

   Yes              160 (37.8)

   No 263 (62.2)

Zinc

   Yes              61 (14.4)

   No 362 (85.6)

Therapeutic foods administered

Formula milk-75                                             

   Yes              310 (73.3)

   No 113 (26.7)

Formula milk-100                                      

   Yes              390 (92.2)

   No 33 (7.8)

RUTF                                        

   Yes              145 (34.3)

   No 278 (65.7)

IV, intravenous; ReSoMal, rehydration solution for malnutrition; RUTF, 
ready-to-use therapeutic food.
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than reported nutritional recovery times in studies conducted at 
Dilchora Referral Hospital, in the North Shoa Zone of Ethiopia, 
in India, in Zambia, and in the Hadiya Zone of Ethiopia [17,19,24, 
37,38]. The relatively short nutritional recovery times found in 
India and Zambia may be due to socioeconomic status, as well as 
treatment and caring practices, and the longer recovery time in 
the present study compared to other settings in Ethiopia might be 
because in this study setting, complicated cases may be referred, 
potentially prolonging the recovery time. In contrast, the nutri-
tional recovery time in the present study was shorter than those 
found in studies conducted in Gambia, in the Gedeo Zone of Ethi-
opia, and at Ayder Referral Hospital [20,39,40]. 

Regarding predictors of nutritional recovery time, of all the socio-
demographic characteristics examined in this study, age was the 
only factor to have a significant impact. For every 1-month in-
crease in child age, the child was 1.9% less likely to recover than 
children at a comparatively younger age. This may be scientifically 
explained by the discontinuation of breastfeeding and the intro-
duction of inappropriate complementary feeding practices as the 
age of the child increases. The present study is consistent with 
studies performed at the Debre Markos and Finote Selam hospi-
tals and in northern India [22,24]. However, this study contrasts 
with studies conducted at Wolisso St. Luke Catholic Hospital, in 
the Gamo-Gofa Zone, and at the Shebedino Woreda Outpatient 
Treatment Program Center [21,25,27,41]. This variation might 
have been due to differences in sample size and health care setups 
of the facilities.

Regarding immunization status, under-5 children who were 
fully vaccinated for their age were about 64% more likely to re-
cover than children who were not fully vaccinated. The immune 
systems of unvaccinated children cannot fend off major childhood 

diseases such as malaria, pneumonia, diarrhea, and measles. Im-
munosuppression becomes more pronounced in starving children; 
as result, a child experiencing starvation will take longer to recov-
er from those childhood diseases [42,43]. The present study is con-
sistent with the findings of a study conducted in Bahir Dar [34]. 
Nevertheless, studies conducted in North Shoa as well as the wore-
da of Enderta in the Tigray Region showed no association between 
vaccination status and nutritional recovery time [19,25]. The rea-
son for this variation could be differences in the health care sys-
tem and sample size.

Among all comorbidities, diseases like pneumonia, stunting, 
and shock were the only significant predictors of recovery time 
from SAM. Relative to children who did not have pneumonia, 
children with pneumonia were 24.0% less likely to recover. This 
can be explained in terms of the synergistic relationship between 
pneumonia and malnutrition. The present study aligns with the 
results of retrospective cohort studies done in Zambia and at De-
bre Berhan Referral Hospital, Enat General Hospital, and Mehal 
Meda Primary Hospital [19,36,37]. However, pneumonia was not 
a significant predictor of nutritional recovery time in retrospec-
tive cohort studies performed in Southern Ethiopia, the Wolaita 
Zone, and Bahir Dar [18,26,44]. The reason for this difference 
may be that in those hospitals, pneumonia might be more likely 
to be detected and treated early than in the present study setting, 
since the present study setting is referral.

Similarly, children who were stunted were 33.0% less likely to 
recover than children who were not stunted. The explanation for 
this association may be that the management of acute malnutri-
tion is similar regardless of whether stunting is present, although 
of course the most stunted children will have the highest risk of 
failure to respond to therapy and requiring a longer hospital stay. 

Figure 3. Shows overall Kaplan-Meier estimation of survival time to recover from severe acute malnutrition among under-5 children man-
aged at Yekatit 12 Hospital from January 1, 2016 to December 30, 2018.
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Likewise, children who were in shock during treatment were 
47.0% less likely to recover than children who were not. Unless 
prevented and detected early, shock can compromise many vital 
organs, including the brain, heart and kidneys, especially in chil-
dren experiencing starvation of cellular energy [1]. However, shock 
was not a significant associated factor for recovery time from SAM 
in a study conducted in 2 hospitals in Wolaita [44]. The reason for 
this difference might be that in those hospitals, health care pro-
viders could facilitate prevention and early treatment of the un-
derlying causes of shock, since the health care facilities were near 
the patients’ areas of residence. However, since the present study 
setting was referral-based, children from different regions of the 
country traveled for many hours to arrive at the study location. 

Hence, shock might not have been identified and treated as early, 
potentially resulting in prolonged hospitalization.

Regarding treatments, supplements and therapeutic feedings, 
deworming of children was the only significant factor associated 
with nutritional recovery time. Under-5 children who were not 
dewormed were 74.0% less likely to recover than those who were 
dewormed. A scientific explanation for this report could be that 
intestinal worms disrupt the nutrients available to children and 
prolong recovery time [1]. However, deworming was not associ-
ated with nutritional recovery time in studies done in the city of 
Bahir Dar, Shebedino, and southwest Ethiopia. This lack of an as-
sociation may be explained by the smaller sample sizes of those 
studies and the fact that only small proportions of children were 

Table 3. Kaplan-Meier survival estimates for the recovery time from severe acute malnutrition according to different covariates at the thera-
peutic feeding unit of Yekatit 12 Hospital in Addis Ababa, Ethiopia from January 1, 2016 to December 30, 2018 (n=423) 

Characteristics Category

Median recovery time (d)

Estimate
95% CI  Log-rank 

 p-value1

UL LL  χ2 value 

Age (mo) <24 15.00 13.73  16.27 6.739 0.009
≥24 19.00 16.19  21.81

Residence Urban 14.00 12.66  15.34 17.401 <0.001
Rural 20.00 17.70  22.30

Type of malnutrition Marasmus 14.00 12.68  15.32 14.769 0.001
Kwashiorkor 21.00 18.45  23.55
Marasmic kwashiorkor 21.00 17.84  24.16

Vaccination status Fully vaccinated 13.00 11.68 14.32 34.031 <0.001
Partially vaccinated 19.00 17.09  20.90
Not vaccinated 23.00 19.41  26.58

HIV/AIDS Yes 21.00 18.51  23.49 6.194 0.013
No 15.00 13.76  16.23

Anemia Yes 17.00 14.79  19.21 5.860 0.015
No 14.00 12.27  15.73

Tuberculosis Yes 21.00 14.09  27.91 5.678 0.017
No 15.00 13.76  16.24

Pneumonia Yes 19.00 17.11  20.90 18.202 <0.001
No 13.00 11.62  14.38

Stunting Yes 20.00 17.53  22.47 17.775 <0.001
No 14.00 12.87  15.13

Shock Yes 26.00 20.55  31.45 13.094 <0.001
No 15.00 13.76  16.24

Deworming Yes 9.00 7.16   10.84 23.228 <0.001
No 23.00 19.95  26.04

IV fluid Yes 25.00 19.82  30.18 15.351 <0.001
No 15.00 13.73  16.27

ReSoMal Yes 14.00 12.71  15.29 5.281 0.022
No 17.00 15.17  18.83

Daily weight gain (g/kg/d) <8 20.00 18.83  21.17 79.509 <0.001
≥8 11.00 10.01  11.99

Overall 15.00 13.61  16.39

CI, confidence interval; UL, upper limit; LL, lower limit; IV, intravenous; ReSoMal, rehydration solution for malnutrition. 
1A p-value of ≤0.05 indicates the presence of a significant difference between groups of predictor variables.



Epidemiol Health 2020;42:e2020003

  |    www.e-epih.org  8

Table 4. Factors associated with recovery time from severe acute malnutrition among under-5 children at the therapeutic feeding unit of 
Yekatit 12 Hospital in Addis Ababa, Ethiopia (n=423)

Covariates                    Category cHR (95% CI) aHR (95% CI) p-value

Age 0.98 (0.98, 0.99) 0.98 (0.97, 0.99) 0.001
Sex Male 1.23 (0.99, 1.53) 0.84 (0.67, 1.06) 0.062

Female 1.00 (reference) 1.00 (reference)
Residence Urban 1.60 (1.27, 2.03) 1.20 (0.93, 1.56) <0.001

Rural 1.00 (reference) 1.00 (reference)
Type of malnutrition Marasmus 1.00 (reference) 1.00 (reference)

Kwashiorkor 0.63 (0.45, 0.85) 0.86 (0.41, 1.84) 0.002
Marasmic kwashiorkor 0.64 (0.45, 0.91) 0.78 (0.36, 1.70) 0.014

Vaccination status Fully vaccinated 2.14 (1.61, 2.86) 1.64 (1.20, 2.24) <0.001
Partially vaccinated 1.40 (0.96, 2.04) 1.25 (0.84, 1.87) 0.083
Not vaccinated 1.00 (reference) 1.00 (reference)

HIV/AIDS Yes 0.65 (0.46, 0.93) 0.86 (0.59, 1.26) 0.018
No 1.00 (reference) 1.00 (reference)

Anemia Yes 0.78 (0.63, 0.96) 1.08 (0.85, 1.36) 0.020
No 1.00 (reference) 1.00 (reference)

Dehydration Yes 0.83 (0.63, 1.09) 1.08 (0.76, 1.54) 0.178
No 1.00 (reference) 1.00 (reference)

Fever Yes 1.16 (0.92, 1.45) 1.07 (0.82, 1.40) 0.210
No 1.00 (reference) 1.00 (reference)

Diarrhea Yes 0.84 (0.68, 1.04) 0.72 (0.46, 1.13) 0.110
No 1.00 (reference) 1.00 (reference)

Tuberculosis Yes 0.58 (0.37, 0.93) 0.98 (0.59, 1.65) 0.024
No 1.00 (reference) 1.00 (reference)

Pneumonia Yes 0.64 (0.51, 0.79) 0.76 (0.60, 0.97) <0.001
No 1.00 (reference) 1.00 (reference)

Age Yes 0.86 (0.70, 1.07) 1.08 (0.68, 1.71) 0.174
No 1.00 (reference) 1.00 (reference)

Rickets Yes 0.77 (0.59, 1.02) 0.98 (0.72, 1.32) 0.071
No 1.00 (reference) 1.00 (reference)

Stunting Yes 0.60 (0.47, 0.77) 0.67 (0.50, 0.88) <0.001
No 1.00 (reference) 1.00 (reference)

Shock Yes 0.48 (0.31, 0.73) 0.53 (0.32, 0.87) 0.001
No 1.00 (reference) 1.00 (reference)

Microcephaly Yes 0.76 (0.49, 1.15) 0.84 (0.54, 1.31) 0.196
No 1.00 (reference) 1.00 (reference)

IV antibiotics Yes 0.76 (0.53, 1.08) 0.96 (0.65, 1.41) 0.130
No 1.00 (reference) 1.00 (reference)

Deworming Yes 1.00 (reference) 1.00 (reference) <0.001
No 0.33 (0.20, 0.55) 0.26 (0.11, 0.61)

IV fluid Yes 0.55 (0.40, 0.75) 0.79 (0.52, 1.21) <0.001
No 1.00 (reference) 1.00 (reference)

ReSoMal Yes 1.27 (1.03, 1.57) 1.20 (0.90, 1.59) 0.027
No 1.00 (reference) 1.00 (reference)

Vitamin A Yes 1.22 (0.91, 1.64) 1.35 (0.97, 1.86) 0.173
No 1.00 (reference) 1.00 (reference)

Daily weight gain (g/kg/d) <8 1.00 (reference) 1.00 (reference) <0.001
≥8 2.27 (1.76, 2.93) 2.16 (1.64, 2.84)

Bivariate Cox regression analysis was done for each predictor variable. Then, variables that had p≤0.25 in the binary Cox regression analysis were 
entered into the multivariate Cox regression analysis. All variables had p≤0.25 in the binary Cox regression analysis.
cHR, crude hazard ratio; CI, confidence interval; aHR, adjusted hazard ratio; AGE, acute gastroenteritis; IV, intravenous; ReSoMal, rehydration solution 
for malnutrition.
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dewormed in the above studies [18,26,27]. 
Lastly, children with an average daily weight gain of ≥ 8 g/kg 

were 2.16 times more likely to recover than children whose aver-
age daily weight gain was < 8 g/kg. The scientific explanation for 
this association is clear; for marasmic children, a certain amount 
of daily weight gain is necessary to recover as fast as possible, 
since weight gain is one of the criteria for discharge. The present 
study is in line with a study done in the city of Bahir Dar [18], but 
other studies have not incorporated weight gain as a variable to be 
analyzed [19,22]

In general, performance indicators such as the recovery rate 
and nutritional recovery time were within the acceptable range. 
In the multivariate Cox proportional hazard regression analysis, a 
daily weight gain of ≥ 8 g/kg, full vaccination, and deworming 
were shown to reduce the nutritional recovery time. Conversely, 
older age, the presence of pneumonia, the presence of stunting, 
and the presence of shock were demonstrated to increase the nu-
tritional recovery time. 

To reduce the length of hospitalization, the Federal Ministry of 
Health should strengthen immunization and deworming pro-
grams and focus on early detection and treatment of SAM to pre-
vent stunting. Additionally, the staff members of Yekatit 12 Hos-
pital are strongly advised to perform daily weight gain monitoring 
and comply with national inpatient SAM management guidelines 
in the early diagnosis and treatment of pneumonia and shock. 
Lastly, future researchers are advised to use a prospective cohort 
study design to better reflect information including factors such 
as parental socio-demographic and socioeconomic characteris-
tics, the educational status of health workers, and perceptions of 
caregivers regarding the term SAM.

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare for this study.

FUNDING

None. 

ACKNOWLEDGEMENTS

First, we would like to give my profound thanks to Addis Aba-
ba University College of Health Sciences, School of Nursing for 
providing me the golden opportunity to carry out this study. 

Secondly, we express my genuine gratitude to the data collectors 
and supervisors for their careful work. In addition, we are also deep-
ly grateful to the staff of Yekatit 12 Hospital for providing some 
necessary information for developing my thesis. 

AUTHOR CONTRIBUTIONS

Conceptualization: MA, GS. Data curation: MA, GB. Formal 
analysis: MA. Funding acquisition: None. Methodology: MA, GS, 

FA. Project administration: MA, GS. Visualization: MA, KA. Writ-
ing – original draft: MA, GS, FA. Writing – review & editing: MA, 
GS, FA, KA, GB.

ORCID

Mekonen Adimasu: https://orcid.org/0000-0002-8878-0122; Gi
rum Sebsibie: https://orcid.org/0000-0003-2027-2604; Fikrtemariam 
Abebe: https://orcid.org/0000-0003-4947-682X; Getaneh Baye: htt-
ps://orcid.org/0000-0002-2893-7730; Kerebih Abere: https://orcid.
org/0000-0001-7824-1232.

REFERENCES

1.	 Robert K, Stanton B, Geme JW, Schor NF, Behrman RE. Nelson 
textbook of pediatrics. 20th ed. Phialdelphia: Elsevier; 2016, p. 
457-528.

2.	 World Health Organization. Guideline: updates on the manage-
ment of severe acute malnutrition in infants and children; 2013 
[cited 2020 Feb 13]. Available from: https://apps.who.int/iris/
handle/10665/95584.

3.	 Tickell KD, Denno DM. Inpatient management of children with 
severe acute malnutrition: a review of WHO guidelines. Bull World 
Health Organ 2016;94:642-651.

4.	 Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de Onis 
M, et al. Maternal and child undernutrition and overweight in 
low-income and middle-income countries. Lancet 2013;382:427-
451.

5.	 Chisti MJ, Shahid AS, Shahunja KM, Das SK, Faruque AS, Ahmed 
T. Mortality rates from severe acute malnutrition requiring hos-
pitalisation is higher in the children of working mothers in Bang-
ladesh. Acta Paediatr 2018;107:2214-2215.

6.	 Central Statistical Agency. Ethiopia Demographic and Health 
Survey 2016; 2017 [cited 2020 Feb 13]. Available from: https://
dhsprogram.com/pubs/pdf/FR328/FR328.pdf.

7.	 Central Statistical Agency. Multidimensional child deprivation in 
Ethiopia: first national estimates Ethiopia; 2018 [cited 2020 Feb 
13]. Available from: https://www.unicef.org/esa/sites/unicef.org.
esa/files/2019-01/UNICEF-Ethiopia-2018-Multidimensional-
Child-Deprivation.pdf.

8.	 UN Children’s Fund. Management of severe acute malnutrition 
in children: working towards results at scale; 2015 [cited 2020 
Feb 17]. Available from: https://reliefweb.int/sites/reliefweb.int/
files/resources/unicef_2015_management_of_severe_acute_
malnutrition.pdf. 

9.	 Attia S, Versloot CJ, Voskuijl W, van Vliet SJ, Di Giovanni V, Zhang 
L, et al. Mortality in children with complicated severe acute mal-
nutrition is related to intestinal and systemic inflammation: an 
observational cohort study. Am J Clin Nutr 2016;104:1441-1449.

10.	 Ali S, Birhane M, Bekele S, Kibru G, Teshager L, Yilma Y, et al. 
Healthcare associated infection and its risk factors among patients 
admitted to a tertiary hospital in Ethiopia: longitudinal study. 
Antimicrob Resist Infect Control 2018;7:2. 



Epidemiol Health 2020;42:e2020003

  |    www.e-epih.org  10

11.	 Tekeste A, Wondafrash M, Azene G, Deribe K. Cost effectiveness 
of community-based and in-patient therapeutic feeding programs 
to treat severe acute malnutrition in Ethiopia. Cost Eff Resour 
Alloc 2012;10:4.

12.	 Isanaka S, Menzies NA, Sayyad J, Ayoola M, Grais RF, Doyon S. 
Cost analysis of the treatment of severe acute malnutrition in 
West Africa. Matern Child Nutr 2017;13:e12398.

13.	 Lenters L, Wazny K, Bhutta ZA. Management of severe and mod-
erate acute malnutrition in children. In: Black RE, Laxminarayan 
R, Temmerman M, editors. Reproductive, maternal, newborn, 
and child health: disease control priorities, 3rd edition. Washing-
ton, DC: World Bank; 2016, p. 205-223.

14.	 Spencer PS, Palmer VS. Interrelationships of undernutrition and 
neurotoxicity: food for thought and research attention. Neuro-
toxicology 2012;33:605-616.

15.	 Haggerty AD. The effects of long-term hospitalization or institu-
tionalization upon the language development of children. J Genet 
Psychol 1959;94:205-209.

16.	 Commodari E. Children staying in hospital: a research on psy-
chological stress of caregivers. Ital J Pediatr 2010;36:40.

17.	 Oumer A, Mesfin F, Demena M. Survival status and predictors of 
mortality among children aged 0-59 months admitted with se-
vere acute malnutrition in Dilchora Referral Hospital, Eastern 
Ethiopia. East Afr J Health Biomed Sci 2016;1:13-22.

18.	 Asres DT, Prasad RP, Ayele TA. Recovery time and associated 
factors of severe acute malnutrition among children in Bahir Dar 
city, Northwest Ethiopia: an institution based retrospective co-
hort study. BMC Nutr 2018;4:17.

19.	 Derseh B, Mruts K, Demie T, Gebremariam T. Co-morbidity, 
treatment outcomes and factors affecting the recovery rate of un-
der -five children with severe acute malnutrition admitted in se-
lected hospitals from Ethiopia: retrospective follow up study. Nutr 
J 2018;17:116.

20.	 Tirore MG, Atey TM, Mezgebe HB. Survival status and factors 
associated with treatment outcome of severely malnourished chil-
dren admitted to Ayder referral hospital: a cross-sectional study. 
BMC Nutr 2017;3:66.

21.	 Banbeta A, Seyoum D, Belachew T, Birlie B, Getachew Y. Mode-
ling time-to-cure from severe acute malnutrition: application of 
various parametric frailty models. Arch Public Health 2015;73:6.

22.	 Mekuria G, Derese T, Hailu G. Treatment outcome and associat-
ed factors of severe acute malnutrition among 6–59 months old 
children in Debre Markos and Finote Selam hospitals, Northwest 
Ethiopia: a retrospective cohort study. BMC Nutr 2017;3:42.

23.	 Trehan I, Goldbach HS, LaGrone LN, Meuli GJ, Wang RJ, Maleta 
KM, et al. Antibiotics as part of the management of severe acute 
malnutrition. Malawi Med J 2016;28:123-130.

24.	 Singh P, Kumar P, Rohatgi S, Basu S, Aneja S. Experience and 
outcome of children with severe acute malnutrition using locally 
prepared therapeutic diet. Indian J Pediatr 2016;83:3-8.

25.	 Massa D, Woldemichael K, Tsehayneh B, Tesfay A. Treatment 
outcome of severe acute malnutrition and determinants of sur-
vival in Northern Ethiopia: a prospective cohort study. Int J Nutr 

Metab 2016;8:12-23.
26.	 Kabalo MY, Yohannes B. Children with oedema recover better 

than those with severe wasting in outpatient therapeutic program 
at Boloso Sore district, Southwest Ethiopia. BMC Res Notes 2018; 
11:118.

27.	 Mengesha MM, Deyessa N, Tegegne BS, Dessie Y. Treatment out-
come and factors affecting time to recovery in children with se-
vere acute malnutrition treated at outpatient therapeutic care pro-
gram. Glob Health Action 2016;9:30704.

28.	 Gebremichael DY. Predictors of nutritional recovery time and 
survival status among children with severe acute malnutrition 
who have been managed in therapeutic feeding centers, Southern 
Ethiopia: retrospective cohort study. BMC Public Health 2015;15: 
1267.

29.	 Girum T, Kote M, Tariku B, Bekele H. Survival status and predic-
tors of mortality among severely acute malnourished children 
< 5 years of age admitted to stabilization centers in Gedeo Zone: 
a retrospective cohort study. Ther Clin Risk Manag 2017;13:101-
110.

30.	 Adal, TG, Kote M, Tariku B. Incidence and predictors of mortali-
ty among severe acute malnourished under five children admit-
ted to Dilla University Referal hospital: a retrospective longitudi-
nal study. J Biol Agric Healthc 2016;16:114-127.

31.	 Populationof2018.com. Addis Ababa population 2018; 2017 [cit-
ed 2018 Dec 31]. Available from http://populationof2018.com/
addis-ababa-population-2018.html.

32.	 Ethiopia Federal Ministry of Health. Protocol for the manage-
ment of severe acute malnutrition; 2007 [cited 2020 Feb 15]. Avail-
able from: https://motherchildnutrition.org/resources/pdf/mcn-
ethiopia-sam-guidelines.pdf.

33.	 Moges T, Haidar J. Management and outcome of severely mal-
nourished children admitted to Zewditu Memorial Hospital, Ethi-
opia. East Afr J Public Health 2009;6:162-167.

34.	 Desyibelew HD, Fekadu A, Woldie H. Recovery rate and associ-
ated factors of children age 6 to 59 months admitted with severe 
acute malnutrition at inpatient unit of Bahir Dar Felege Hiwot 
Referral hospital therapeutic feeding unite, northwest Ethiopia. 
PLoS One 2017;12:e0171020.

35.	 Sphere Project. The sphere handbook: humanitarian charter and 
minimum standards in humanitarian response. 4th ed. Geneva: 
Sphere Association; 2018, p.164-174.

36.	 Moramarco S, Amerio G, Kasengele Chipoma J, Nielsen-Saines K, 
Palombi L, Buonomo E. Filling the gaps for enhancing the effec-
tiveness of community-based programs combining treatment 
and prevention of child malnutrition: results from the Rainbow 
Project 2015–17 in Zambia. Int J Environ Res Public Health 2018; 
15:1807.

37.	 Irena AH, Mwambazi M, Mulenga V. Diarrhea is a major killer 
of children with severe acute malnutrition admitted to inpatient 
set-up in Lusaka, Zambia. Nutr J 2011;10:110.

38.	 Yohannes T, Laelago T, Ayele M, Tamrat T. Mortality and mor-
bidity trends and predictors of mortality in under-five children 
with severe acute malnutrition in Hadiya zone, South Ethiopia: a 



Adimasu M et al. : Recovery time from SAM and associated factors 

www.e-epih.org    |  11

four-year retrospective review of hospital-based records (2012-
2015). BMC Nutr 2017;3:18.

39.	 Kabeta A, Bekele G. Factors associated with treatment outcomes 
of under-five children with severe acute malnutrition admitted to 
therapeutic feeding unit of Yirgalem hospital. Clin Mother Child 
Health 2017;14:261. 

40.	 Burrell A, Kerac M, Nabwera H. Monitoring and discharging 
children being treated for severe acute malnutrition using mid-
upper arm circumference: secondary data analysis from rural 
Gambia. Int Health 2017;9:226-233. 

41.	 Shanka NA, Lemma S, Abyu DM. Recovery rate and determi-
nants in treatment of children with severe acute malnutrition us-
ing outpatient therapeutic feeding program in Kamba District, 

South West Ethiopia. J Nutr Disord Ther 2015;5:155.
42.	 Bourke CD, Berkley JA, Prendergast AJ. Immune dysfunction as 

a cause and consequence of malnutrition. Trends Immunol 2016; 
37:386-398.

43.	 Rytter MJ, Kolte L, Briend A, Friis H, Christensen VB. The im-
mune system in children with malnutrition--a systematic review. 
PLoS One 2014;9:e105017.

44.	 Admasu A, Tadesse E, Moshago T, Mekonnen N. Survival status 
and its associated factors among under-five children admitted 
with complicated severe acute malnutrition in hospitals of Wolaita 
zone. South Ethiopia: Retrospective Cohort Study. J Nutrit Health 
Food Sci 2017;5:1-12. 


