
Desyibelew et al. BMC Res Notes          (2019) 12:409  
https://doi.org/10.1186/s13104-019-4467-x

RESEARCH NOTE

Mortality rate and predictors of time 
to death in children with severe acute 
malnutrition treated in Felege‑Hiwot Referral 
Hospital Bahir Dar, Northwest Ethiopia
Hanna Demelash Desyibelew1, Adhanom Gebreegziabher Baraki2* and Abel Fekadu Dadi2,3

Abstract 

Objectives:  This study aimed to determine mortality rate, time to death and factors affecting the time to death 
among children with severe acute malnutrition admitted to therapeutic feeding unit of Felege Hiwot Referral Hospi-
tal, Bahirdar.

Result:  A total of 401 children with severe acute malnutrition who were admitted to therapeutic feeding units 
from September 2012 to January 2016 were included in the study. The incidence of death rate was 8.47% (95% CI 
6.11%, 11.65%). The median time to death was 3 days (Inter Quartile Range of 4 days). Children’s of age > 24 months 
(AHR = 0.27; 95% CI 0.1, 0.73), fully vaccinated status (AHR = 0.16; 95% CI 0.07, 0.36), HIV infection (AHR = 3.82; 95% CI 
1.3, 11.15) and congestive heart failure (AHR = 6.98; 95% CI 2.42, 20.09) were significant predictors of mortality among 
children admitted for severe acute malnutrition.
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Introduction
In Ethiopia, SAM is the third leading cause of mortality 
[1–3] in under-five children and more than one-fourth 
of deaths are occurring during hospital admission [1, 4]. 
The mortality rate due to SAM in Ethiopia ranges from 
3.8 to 12.5% [1–4]. The last four Ethiopian Demographic 
Health Survey (EDHS) shows an increasing trend in 
the proportion of children who are severely wasted: 1% 
in EDHS 2000 [5], 2% in EDHS 2005 [6], 3% in EDHS 
2011 [7] and 3% in EDHS 2016 [8]. However, in Amhara 
region, a steady reduction in severe wasting was observed 
though it is not adequate [6–8].

Severe acute malnutrition in early life can continue to 
manifest in the later life and can results in disability, diet 
related non-communicable diseases, and high economic 
burden [9–12]. Inversely, improving child nutrition can 

have a powerful effect across multiple aspects of devel-
opment, environmental sustainability, and peace and 
stability [10, 13, 14]. The continuing burden of high mor-
tality rate was determined by a faulty case management, 
co-morbidities (TB, HIV), severity of illness at presenta-
tion for treatment and geographic and socio-economic 
changes [1–4, 15].

High mortality rate in therapeutic feeding centers is the 
main challenge of successful treatment outcome in devel-
oping countries like Ethiopia and generating a local based 
data for reason to death is highly important to meet the 
goal of therapeutic feeding centers. This study tried to 
identify key characteristics of SAM children with poor 
outcomes. This study have also estimated the mortality 
rate, and identified predictors of death among children 
admitted in Felege Hiwot Referral Hospital therapeutic 
feeding unit.
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Main text
Methods
Retrospective record review of under-five children’s 
admitted at Felege Hiwot Specialized Hospital thera-
peutic feeding center was done. We included all under-
five children with severe acute malnutrition who were 
admitted and treated at the inpatient therapeutic feed-
ing unit from September 2012 to January 2016. The 
Hospital serves for more than 5  million people since 
1962. Children’s with age 6 to 59 months who presented 
with a nutritional bilateral pitting edema and/or weight 
for height Z-scores (WHZ) < − 3 standard deviations 
(SD) were involved in the chart review.

The minimum sample size required using an expo-
nential model considering the following assumptions; 
type I error 5%, power of 90% and Children older than 
3 years [AHR = 0.67] [16] was 366. After adding a 10% 
contingency for missing and incomplete data, we have 
got 403. However, we found a record for only 401 chil-
dren’s between September 2012 to January 2016 and we 
included all of them in the study. We used the following 
STATA 14 command for determining the sample size.

A well designed and pre-tested data extraction form 
was used to extract a required information from a 
patient card. A 2  day practical training was given for 
data collectors on the objective of the study, how to 
review registration log books and patient’s chart, and 
confidentiality of the data. Health professionals work-
ing with a pediatric ward were involved in extract-
ing the data under a principal investigators close 
supervision.

The collected data were checked for inconsisten-
cies, coding error, completeness, accuracy, clarity and 
missing values. Summary measures such as counts, 
percentages, medians, Inter-Quartile ranges, means, 
and standard deviations were generated. Time to death 
was defined as the time from the start of treatment to 
death while he/she was in the program. Censored was 
declared when the children was not died until the end 
of our follow up or cured or drop out of treatment or 
transferred to another treatment center.

Log rank test was applied to compare survival time. 
The parametric survival analysis using Gompertz 
regression was used to identify predictors of time to 
death. Crude and adjusted hazard ratios with their 95% 
confidence interval (CI) were estimated and P-value 
less than 0.05 were used to declare the presence of sig-
nificant association. All statistical analysis was done 
using Stata 14.0.

Power exponential, hratio (0.69) effect (hratio)

power (0.9) nratio(2)

Result
Socio‑demographics, co‑morbidity treatment related 
characteristics
A total of 401 children with severe acute malnutrition 
were admitted to therapeutic feeding units from Sep-
tember 2012 to January 2016. Out of these 401 reviewed 
records, 223 (55.6%) were male. Majority 255 (63.6%) 
of the children were between the age of 6 to 24 months. 
The median age was 20 months (IQR = 20). Two hundred 
fifty-three (63.1%) of the children had sever wasting and 
the other 148 (36.9%) had edema. Majority of wasted 
(92.9%) and edematous (86.5%) SAM children had com-
plications at admission. Diarrhea (36.2%) and pneumonia 
(39.2%) were the most prevalent co-morbidities (Table 1).

Most of the children have received routine medications. 
The most commonly administered routine medications 
were ampicillin and gentamycin 303 (75.6%), vitamin-
A 285 (71%) and folic acid 381 (95%). Large proportion, 
116 (80%) of children who presented with diarrhea have 
received Zinc in addition to routine medications. Across 

Table 1  Baseline socio-demographics and  co-morbidity 
characteristics of  SAM children admitted at  Felege Hiwot 
Referal Hospital therapeutic feeding center, Northwest, 
Ethiopia, 2016 (n = 401)

Variables Category Death 
frequency (%)

Censored 
frequency (%)

Sex Male 26 (11.66) 197 (88.34)

Female 8 (4.49) 170 (95.51)

Age 6–24 26 (10.20) 229 (89.80)

25–59 8 (5.48) 138 (94.52)

Residence Urban 9 (7.2) 116 (92.8)

Rural 25 (9.06) 25 1 (90.94)

Breast feeding Yes 31 (8.18) 348 (91.82)

No 3 (13.64) 19 (86.36)

Vaccination for 
age

Unvaccinated/
partial

21 (28.38) 53 (71.62)

Fully vaccinated 13 (3.98) 314 (96.02)

Diarrhea Yes 13 (8.97) 132 (91.03)

No 21 (8.20) 235 (91.80)

Tuberculosis Yes 6 (16.22) 31 (83.78)

No 28 (7.69) 336 (92.31)

HIV Yes 7 (26.92) 19 (73.08)

No 27 (7.20) 348 (92.8)

Pneumonia Yes 18 (11.46) 139 (88.54)

No 16 (6.56) 228 (93.46)

URTI Yes 5 (14.72) 29 (85.28)

No 29 (7.90) 338 (92.10)

Measles Yes 7 (17.07) 34 (82.93)

No 23 (6.59) 326 (93.41)

CHF Yes 6 (20.69) 23 (79.31)

No 28 (7.53) 344 (92.47)



Page 3 of 5Desyibelew et al. BMC Res Notes          (2019) 12:409 

the treatment time different therapeutic foods were 
given. F75 was given for 393 (98%); F100 dilute was given 
for 315 (78.6%) and F100 was given for 273 (68%) of the 
children. All the children were fed 6 times per day.

Mortality rate and predictors of time to death
We estimated a mortality rate of 8.47% (95% CI: 6.11, 
11.65). The median time to death was 3 days (IQR 4 days). 
The cumulative hazard estimate of death was found to be 
higher among HIV infected children when compared to 
their counter parts (Fig. 1).

The overall Schoenfeld global test of the full model was 
checked for Proportional Hazard (PH) assumption and 
it was met (P-value = 0.5034). Different models with dif-
ferent distributional assumptions were also compared 
to identify the best model and finally a model with the 
lowest AIC, which is the parametric survival test with 
Gompertz distribution was used to generate the esti-
mates. In bi-variable parametric survival Gompertz 
regression; sex, age, vaccination status, tuberculosis, 
HIV/AIDS, pneumonia, URTI, measles and CHF were 
found to be a significant predictors of time to death at a 
P value < 0.2. However, in the final multivariable model; 
age, vaccination status, HIV/AIDS, and CHF were signifi-
cantly associated with time to death.

The hazard of death among children above 2 years old 
was 73% (AHR = 0.27; 95% CI 0.1, 0.73) reduced as com-
pared to those under 2  years. Fully vaccinated children 
had 84% (AHR = 0.16; 95% CI 0.07, 0.36) lower hazard of 
death as compared to unvaccinated/partially vaccinated 
children. HIV infected children had 3.82 (AHR = 3.82; 
95% CI 1.3, 11.15) times higher hazard of death as com-
pared to their counter parts. Children who had conges-
tive heart failure had 6.98 (AHR = 6.98; 95% CI 2.42, 

20.09) times higher hazard of death as compared to those 
children without congestive heart failure (Table 2).

Discussion
Thirty-four under-five children (8.47%) were died dur-
ing the follow up period. The median time to death after 
admission was 3 days. Factors like age, vaccination status, 
HIV/AIDS, and CHF were significantly associated with 
time to death in children with severe acute malnutrition 
admitted for therapeutic feeding unit.

A death rate that we have estimated is expected accord-
ing to the minimum international standard of acute mal-
nutrition management [8] and it is lower than a study 
conducted in Uganda [6] and Zambia [11] but it is higher 
than a study conducted in southern Ethiopia [17]. The 
possible reason for this discrepancy could be variation in 
compliance to the standard treatment guideline or and 
severity of malnutrition at the time of their admission.

The median time to death was 3 days after admission. 
This finding is faster when compared with a study con-
ducted in Jimma university specialized hospital [18]. 
But our finding is consistent with other several studies 
that reported a high death rate at early period of admis-
sion [6, 19, 20]. This might be correlated with late pres-
entation of the children to the therapeutic feeding center 
or presentation with severe condition or difference in 
patient profile or it might be related with an in efficient 
case management at the health facilities, which all of this 
patient and health services related characteristics might 
affect children’s response to the treatment.

Children under the age of 24 months had higher hazard 
of death as compared to their counter parts. This finding 
was in agreement with other studies [5, 18, 21], the pos-
sible reason could be these children were more likely to 
have a less developed immunity, less likely to adequately 
respond for the treatment, more likely to develop infec-
tion and to have inadequate nutrition. Unvaccinated/
partially vaccinated children had higher hazard of death 
as compared to those fully vaccinated. This could be due 
to the occurrence of more vaccine preventable co-morbid 
situations like measles and diarrheal disease that facili-
tate the risk of death among children who were unvac-
cinated than fully vaccinated [22].

We found HIV co-infected children to have higher 
hazard of death as compared to their counterparts. This 
finding is consistent with other studies [6, 18, 21, 23], this 
could be due to the fact that children’s with HIV infec-
tion are more likely to have chronic diarrhea that impairs 
nutrient absorption or it could be due to other opportun-
istic oral lesions that makes feeding difficult [24].

The hazard of death among children with CHF was 
higher when compared with children with no CHF, which 
also published in other similar study [18]. Weak pulse 

Fig. 1  Nelson–Aalen cumulative hazard estimate for HIV infected and 
HIV uninfected SAM children in Felege Hiwot Referral Hospital, 2016
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volume that is common in CHF patients [19] and pulmo-
nary congestion that could be worsened by a high energy 
feeding [25] might increase their risk and time of death.

According to the findings of this study the mortality 
rate is < 10% which is appreciable for meeting the mini-
mum international standard of acute malnutrition man-
agement, but further efforts also shall be done to reduce 
risk of death even more. Therefore especial attention 
shall be given for children who are under 2 years of age, 
HIV infected and those with heart failure. Full vaccina-
tion also must be enhanced to reduce death alongside 
with the mentioned risk reduction.

Conclusion
The death rate in the study area is within the acceptable 
range but most of deaths occur early after admission. We 

found that children in younger, those unvaccinated, and 
those who had HIV infection and congestive heart failure 
were died faster as compared to their counterparts. So 
emphasis must be given for newly admitted children and 
those with the identified risk factors.

Limitations
The possible limitation of this study is that since it is a 
record review, it failed to consider a broad range of fac-
tors like socio-demographic characteristics, biochemical 
and patient management related factors that we might 
introduced a high array of missing confounders. As such, 
the interpretation and application of the finding for deci-
sion and policy direction should account for these inher-
ent limitations of the study.

Table 2  The bi-variable and  multivariable parametric gompertz regression analysis of  time to  death among  children 
with SAM at Felege Hiwot Specialized Hospital Northwest, Ethiopia

* P value < 0.05

Variables Died Censored CHR (95% CI) AHR (95% CI)
Number (%) Number (%)

Sex

 Male 26 (11.66) 197 (88.34) 1 1

 Female 8 (4.49) 170 (95.51) 0.37 (0.17, 0.81) 0.39 (0.16, 1.00)

Age group

 6–24 26 (10.20) 229 (89.80) 1 1

 25–59 8 (5.48) 138 (94.52) 0.47 (0.21, 1.04) 0.27 (0.10, 0.73)*

Vaccination status

 Unvaccinated/partial 21 (28.38) 53 (71.62) 1 1

 Fully vaccinated 13 (3.98) 314 (96.02) 0.12 (0.06, 0.24) 0.16 (0.07, 0.36)*

Tuberculosis

 No 28 (7.69) 336 (92.31) 1 1

 Yes 6 (16.22) 31 (83.78) 1.94 (0.80, 4.69) 0.91 (0.27, 3.11)

HIV

 No 27 (7.20) 348 (92.8) 1 1

 Yes 7 (26.92) 19 (73.08) 3.54 (1.54, 8.14) 3.82 (1.3, 11.15)*

Pneumonia

 No 16 (6.56) 228 (93.46) 1 1

 Yes 18 (11.46) 139 (88.54) 1.73 (0.88, 3.39) 2.00 (0.88, 4.56)

URTI

 No 29 (7.90) 338 (92.10) 1 1

 Yes 5 (14.72) 29 (85.28) 2.11 (0.82, 5.47) 2.42 (0.76, 7.72)

Measles

 No 23 (6.59) 326 (93.41) 1 1

 Yes 7 (17.07) 34 (82.93) 2.43 (1.04, 5.66) 0.73 (0.27, 1.99)

CHF

 No 28 (7.53) 344 (92.47) 1 1

 Yes 6 (20.69) 23 (79.31) 3.51 (1.45, 8.47) 6.98 (2.42, 20.09)*



Page 5 of 5Desyibelew et al. BMC Res Notes          (2019) 12:409 

Abbreviations
AIDS: acquired immunodeficiency syndrome; AHR: adjusted hazard ratio; 
AIC: Akaike’s information criteria; CHF: congestive heart failure; CHR: crude 
hazard ratio; CI: confidence interval; EDHS: Ethiopian Demographic and Health 
Survey; HIV: human immunodeficiency virus; IQR: inter-quartile range; MUAC​: 
mid upper arm circumference; PH: proportional hazard; SAM: sever acute mal-
nutrition; SD: standard deviation; TB: tuberculosis; URTI: upper respiratory tract 
infection; WHO: World Health Organization; WHZ: weight for height Z score.

Acknowledgements
The authors sincerely thank the heads of Amhara regional laboratory, and 
research institute and the Felege Hiwot Specialized Hospital, health profes-
sionals, data collectors and friends who have contributed to this work. We 
also thank College of Medicine and Health Sciences, University of Gondar, for 
facilitating the study.

Authors’ contributions
HDD, AGB, and AFD have actively participated during conception and design, 
acquisition of data, or analysis and interpretation of data. All authors read and 
approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The data upon which the result based could be accessed by a reasonable 
request made to the corresponding author.

Ethics approval and consent to participate
Ethical approval was obtained from research and ethics review board of 
University of Gondar. To maintain confidentiality personal identifiers were not 
collected.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Public Health Nutrition, College of Medicine and Health 
Sciences, Bahirdar University, Bahir Dar, Ethiopia. 2 Department of Epidemiol-
ogy and Biostatistics, College of Medicine and Health Sciences, University 
of Gondar, Gondar, Ethiopia. 3 Flinders University, Health Sciences Building, 
Sturt Road, Bedford Park, Adelaide, SA 5001, Australia. 

Received: 5 February 2019   Accepted: 11 July 2019

References
	1.	 Wagnew F, Tesgera D, Mekonnen M, Abajobir AA. Predictors of mortality 

among under-five children with severe acute malnutrition, Northwest 
Ethiopia: an institution based retrospective cohort study. Arch Public 
Health. 2018;76(1):64.

	2.	 Adal TG, Kote M, Tariku B. Incidence and predictors of mortality among 
severe acute malnourished under five children admitted to Dilla Univer-
sity Referal Hospital: a retrospective longitudinal study.

	3.	 Desyibelew HD, Fekadu A, Woldie H. Recovery rate and associated 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(2):e0171020.

	4.	 Guesh G, Degu G, Abay M, Beyene B, Brhane E, Brhane K. Survival status 
and predictors of mortality among children with severe acute malnutri-
tion admitted to general hospitals of Tigray, North Ethiopia: a retrospec-
tive cohort study. BMC Res Notes. 2018;11(1):832.

	5.	 Girum T, Kote M, Tariku B, Bekele H. Survival status and predictors 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.

	6.	 Bachou H, Tumwine JK, Mwadime RK, Tylleskär T. Risk factors in hospital 
deaths in severely malnourished children in Kampala, Uganda. BMC 
Pediatr. 2006;6(1):7.

	7.	 Hamer C, Kvatum K, Jeffries D, Allen S. Detection of severe protein-energy 
malnutrition by nurses in The Gambia. Arch Dis Child. 2004;89(2):181–4.

	8.	 Layton R. The sphere project: humanitarian charter and minimum 
standards in disaster response (book review). Aust J Emerg Manag. 
2001;16(1):37.

	9.	 Eca A, Nepad W. The cost of hunger in Africa social and economic impact 
of child undernutrition in Egypt, Ethiopia. Addis Ababa: Swaziland and 
Uganda; 2013.

	10.	 Roy S, Buis M, Weersma R, Khatun W, Chowdhury S, Begum A, et al. Risk 
factors of mortality in severely-malnourished children hospitalized with 
diarrhoea. J Health Popul Nutr. 2011;29(3):229.

	11.	 Gernaat H, Dechering W, Voorhoeve H. Mortality in severe protein-energy 
malnutrition at Nchelenge, Zambia. J Trop Pediatr. 1998;44(4):211–7.

	12.	 UNICEF. The cost of hunger in Ethiopia. The social and economic impact 
of child undernourishment in Ethiopia summary report Addis Ababa: 
UNICEF; 2014.

	13.	 James P, Sadler K, Wondafrash M, Argaw A, Luo H, Geleta B, et al. Children 
with moderate acute malnutrition with no access to supplementary 
feeding programmes experience high rates of deterioration and no 
improvement: results from a prospective cohort study in rural Ethiopia. 
PLoS ONE. 2016;11(4):e0153530.

	14.	 Mengesha MM, Deyessa N, Tegegne BS, Dessie Y. Treatment outcome and 
factors affecting time to recovery in children with severe acute malnutri-
tion treated at outpatient therapeutic care program. Glob Health Action. 
2016;9(1):1–10.

	15.	 Alcoba G, Kerac M, Breysse S, Salpeteur C, Galetto-Lacour A, Briend 
A, et al. Do children with uncomplicated severe acute malnutrition 
need antibiotics? A systematic review and meta-analysis. PLoS ONE. 
2013;8(1):e53184.

	16.	 Mengesha MM, Deyessa N, Tegegne BS, Dessie Y. Treatment outcome and 
factors affecting time to recovery in children with severe acute malnutri-
tion treated at outpatient therapeutic care program. Glob Health Action. 
2016;9(1):30704.

	17.	 Teferi E, Lera M, Sita S, Bogale Z, Datiko DG, Yassin MA. Treatment out-
come of children with severe acute malnutrition admitted to therapeutic 
feeding centers in Southern Region of Ethiopia. Ethiop J Health Dev. 
2010;24(3).

	18.	 Jarso H, Workicho A, Alemseged F. Survival status and predictors of 
mortality in severely malnourished children admitted to Jimma University 
Specialized Hospital from 2010 to 2012, Jimma, Ethiopia: a retrospective 
longitudinal study. BMC Pediatr. 2015;15(1):76.

	19.	 Maitland K, Berkley JA, Shebbe M, Peshu N, English M, Newton CRC. 
Children with severe malnutrition: can those at highest risk of death be 
identified with the WHO protocol? PLoS Med. 2006;3(12):e500.

	20.	 Ahmed T, Ali M, Ullah MM, Choudhury IA, Haque ME, Salam MA, et al. 
Mortality in severely malnourished children with diarrhoea and use of a 
standardised management protocol. Lancet. 1999;353(9168):1919–22.

	21.	 Munthali T, Jacobs C, Sitali L, Dambe R, Michelo C. Mortality and morbid-
ity patterns in under-five children with severe acute malnutrition (SAM) 
in Zambia: a five-year retrospective review of hospital-based records 
(2009–2013). Arch Public Health. 2015;73(1):23.

	22.	 Moges T, Haidar J. Management and outcome of severely malnourished 
children admitted to Zewditu Memorial Hospital, Ethiopia. East Afr J 
Public Health. 2009;6(2):162–7.

	23.	 De Maayer T, Saloojee H. Clinical outcomes of severe malnutrition in a 
high tuberculosis and HIV setting. Arch Dis Childhood. 2011;96(6):560–4.

	24.	 Trehan I, O’Hare BA, Phiri A, Heikens GT. Challenges in the management 
of HIV-infected malnourished children in sub-Saharan Africa. AIDS Res 
Treat. 2012. https​://doi.org/10.1155/2012/79078​6.

	25.	 Patrick J. Death during recovery from severe malnutrition and its pos-
sible relationship to sodium pump activity in the leucocyte. Br Med J. 
1977;1(6068):1051–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1155/2012/790786

	Mortality rate and predictors of time to death in children with severe acute malnutrition treated in Felege-Hiwot Referral Hospital Bahir Dar, Northwest Ethiopia
	Abstract 
	Objectives: 
	Result: 

	Introduction
	Main text
	Methods
	Result
	Socio-demographics, co-morbidity treatment related characteristics
	Mortality rate and predictors of time to death

	Discussion
	Conclusion

	Limitations
	Acknowledgements
	References




