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Abstract 

Background: Malnutrition is still a global problem contributing to mortality and morbidity of 

many children in the world. Despite, different strategies and interventions are implementing to 

reduce child mortality in Ethiopia; the rate of mortality is still high. Therefore, estimated time to 

death and its predictors will provide input for program planners and decision-makers for under-

five child care. 

Objective: The aim of this study was to assess survival status and predictors of mortality among 

severe acute malnourished children admitted at Felege-Hiwot Comprehensive Specialized 

Hospital from 2016-2019, Northwest Ethiopia, 2020. 

Methods: An institutional-based retrospective cohort study was conducted among 488 severe 

acute malnourished under-five children admitted from the 1st of January 2016 to the 30th of 

December 2019.The study participants were selected by simple random sampling technique. 

Data were entered using Epi-Data Version 3.1 and analyzed using STATAVersion15 statistical 

software. The Kaplan Meir was used to estimate median survival time and the cumulative 

probability of survival and log-rank tests was used to compare the survival time between 

different categories of explanatory variables. The Cox-proportional hazard regression model was 

fitted to identify significant predictors. 

Results: Out of the total of 488 randomly selected charts of children with severe acute 

malnutrition, 476 records were included in the final analysis. A total of54(11.34%) children died 

with an incidence rate of 9.1death /1000 person- days and overall mean survival time were36 

days. Failed appetite test (AHR: 2.4(CI: 1.26, 4.67), impaired consciousness level at admission 

(AHR: 2.4(CI: 1.08, 4.67), oxygen saturation below 90% (AHR: 3.3 (CI: 1.40, 7.87), edema 

(AHR 2.9(CI: 1.45, 5.66) and HIV/AIDS infected children (AHR: 2.8(CI: 1.24, 6.36) were 

independent predictors of mortality. 

Conclusion: The overall survival status of severe acute malnourished children was low as 

compared to national standards and previous reports in the literature. The major predictors of 

mortality were oxygen saturation below 90%, not intake of F-100, HIV/AIDS, edema and failed 

appetite test. Therefore, early screening of complications, close follow up and regular monitoring 

of patients with identified predictors will improve child survival. 

Keywords: Mortality, Severe Acute Malnutrition, Survival status, Time to death. 
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specifically attributable to severe wasting. Severe acute malnutrition remains a major cause of 

child mortality worldwide(6) 

Ministry of Health (MOH) showed its effort to improve child survival and reduce mortality 

through developing and implementing Health Sector Transformation Plan and National Newborn 

and Child Survival Strategy(7). Despite these efforts, mortality rate is still high(8). Therefore, 

this study is aimed to assess survival status and predictors of mortality among SAM children 

admitted to Therapeutic Feeding Unit (TFU) at Felege-Hiwot Comprehensive and Specialized 

Hospital (FHCSH). 
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1.3. Significance of the study 

As malnutrition contributes high burden of child mortality in developing countries, determining 

the magnitude and predictor of morality is a vital issue. So that this study will contribute to the 

provision of data that is essential in planning, prioritize budgeting and staff training that 

improves the management system of public health settings and reduce child mortality. 

The result of the study will also be an input to decision-makers, program planners, and 

implementers, for monitoring and evaluation activities, to create awareness on the risks and early 

seeking to care at various stages of nutritional support programs. The study will also increase the 

nursing body of knowledge and helps to promote nursing research, nursing education and the 

practical aspect of the profession. Furthermore, the result of this study will also provide 

information for further research in the related subject matter. 
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2.2. Predictors of mortality in severe acute malnourished children  

2.2.1. Socio demographic factors 

As indicated by several evidences socio-demographic factors contribute for high mortality rate 

and low survival time of children affected by severe acute malnutrition. A finding in India 

revealed that significantly higher mortality rate was found among children age less than five 

years (28.2%) as compared to children age greater than five years (12.7%)(28). Other study 

conducted in Malawi showed that being younger in age were, more likely to die. Children with a 

mean age at admission of 20.1 and 24.2 months died and survived respectively  and whose age 

between 6 and12 months had the highest mortality rates, 29.8%(29). A retrospective cohort study 

conducted in Ethiopia, Amhara Regional State Referral Hospitals revealed that being male and 

living in rural area were significant predictors of mortality (30). 

2.2.2. Clinical condition and Co-morbid factors 

As presented by several studies low survival and high mortality rates were contributed by 

common co-morbidities in SAM patients. Malnutrition associated with HIV/AIDS can severely 

affect an already compromised immune system, leading to increases in rates of opportunistic 

infections, mortality and decreased survival rate (31). A study conducted in Indian children 

living with HIV showed that the mortality rate was 22.3 and 24.84 % among severely and 

moderately malnourished children respectively(32).  

A study done in Ghana revealed that HIV infected children had a significantly higher risk of 

dying with mortality rates of 37.8% as compared to 10.1% in HIV-uninfected children (33). A 

similar study done in Uganda also showed that among SAM children admitted to inpatient 

stabilization room the mortality rates of children infected with HIV is 33.3% compared with 

5.4% for HIV uninfected children(9). 

Another study in Malawi also revealed that HIV infected children were significantly more likely 

to die than HIV-uninfected children 35.4% versus 10.4% who admitted for severe acute 

malnutrition (29). A study conducted among children undergoing treatment for severe acute 

malnutrition in sub-Saharan Africa showed that HIV-infected children were significantly more 

likely to die than HIV-uninfected children (30.4% versus 8.4%) (34).A retrospective cohort 

study in Dilchora referral hospital among SAM children indicated that HIV infected children had 

11.6 times hazard of death as compared to their counterparts(25). 





8 
 

2.2.4. Feeding and treatment-related factors 

Several studies revealed that feeding and treatment has a significant impact on mortality and 

survival of SAM children. A finding in Uganda indicated that failed appetite test was 

independent predictor of mortality in SAM children admitted in TFU (16). Evidence in Ethiopia 

also showed that failed appetite test, those who did not take therapeutic feeding(F-75 and F-100), 

routine antibiotics and intravenous fluid intake were significantly associated with the risk of 

death(18, 25). A similar study also indicated that bloody transfusion at admission increases the 

risk of mortality(27). 
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Conceptual framework 

 

 

 

 

 

 

 

  

 
 
 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual framework of assessing survival status and predictors of mortality among 

severe acute malnourished children admitted at FHCSH from 2015-2019, adapted from different 

kinds of literature (21, 40). 
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3. OBJECTIVE 

3.1. General objective 

To assess survival status and predictors of mortality among severe acute malnourished under-five 

children admitted at Felege-Hiwot Comprehensive Specialized Hospital, Northwest Ethiopia, 

2020 

3.2.Specific objectives 

To assess survival status of under-five children diagnosed with severe acute malnutrition 

To identify predictors of mortality among under-five children diagnosed with severe acute 

malnutrition 
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4.7.Sample size determination 

The sample size was calculated by using Epi- info Version7 statistical software by considering 

factors like HIV sero-status, malaria, failed appetite test, intake of F-75(25), co-morbidity and 

level of consciousness at admission (13). Failed appetite test was considered as independent 

predictor since it produces a maximum sample size (see table 1). 

Table 1: Sample size calculation to assess survival status and predictors of mortality among 

severe acute malnourished children admitted at FHCSH from 2016-2019, Northwest Ethiopia, 

2020. 

Variables Assumptions Proportions AHR Total 

sample size 

After 

adding 

10% 

Level of consciousness CI=95% 

Power=80 

Ratio =1:1 

P2=2.5 6.69 

 

134 147 

HIV serostatus // P2=7.2 11.57 16 18 

Co-morbidity // P2=3.3 12.71 36 40 

Intake of F-75 // P2=6.7 2.56 298 324 

Malaria // P2=6.7 12.7 

 

10 11 

Failed appetite test // P2=4 2.75 

 

444 488 

 

Where, AHR=adjusted hazard ratio 

            P2 =%outcome in unexposed group   

Therefore the minimum required sample size allocated for this study was 488. 
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Follow up time: From the time of admission of under-five children diagnosed with SAM until 

either an event or censorship occurs. 

Length of stay: The number of days the child stayed in the hospital from admission until death 

or censoring(4). 

4.11. Data collection tools and procedure 

The data were collected by three trained professional nurses through document review with a 

structured checklist. The checklists were consisted socio-demographic, co-morbidities, feeding, 

and treatment factors which are adopted and modified from different related studies (18, 21, 30), 

reviewing the medical charts and severe acute malnutrition management protocol guideline. The 

starting point for retrospective follow-up was the time from first admission date and the endpoint 

was date of death and censored.  

The records of all study participants were selected based on the eligibility criteria. The survival 

status of patients was obtained from the medical records. Survival time was calculated as the 

time between the date of admission to the date of death, censored, or the end of the study.  

All medical records of severe acute malnourished under-five children that fulfill the inclusion 

criteria who were admitted to TFU at FHCSH from the first of January, 2016 to December 30th, 

2019 were retrospectively reviewed. 

4.12. Data Quality Assurance 

Data quality was assured by designing proper data extraction tools. The adopted data extraction 

tools were evaluated by experienced researchers. A pretest was done on 5% of the sample size 

with a structured checklist at FHCSH before starting the actual study period to check recorded 

variables on the patient's medical record and necessary corrections were done. After the pretest, 

unrecorded variables were reduced from the data extraction tools and others were arranged as per 

medical records. Training was provided for data collectors and supervisor before data collection 

and there was close follow up of data collectors by supervisor and the principal investigator 

including observation of how they are extracting the documented data. The collected data were 

checked out for completeness, accuracy and clarity by the principal investigator and supervisor. 

Data clean up; cross-checking and appropriate data entry was done before analysis.  
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4.13. Data processing and analysis  

Before analysis, data were cleaned, edited and coded. Any errors identified at this time were 

corrected after review of the original data using the coded numbers. After data entered using Epi-

Data Version 3.1, were exported to STATA 15 statistical software. Multiple imputations were 

done for handling missing values that might be seriously compromised inferences using 

sequential imputation chained equation method. The continuous data, depending on the 

distribution, were described either in mean and standard deviation or median. Frequency 

distribution was used for categorical data.  

Finally, the outcome of each participant was dichotomized into censored or death. Incidence 

density rate (IDR) was calculated for the entire study period. Subsequently, the number of 

mortality within the follow-up period was divided by the total person-time at risk on follow up 

and reported. Kaplan Meir will be used to estimate mean survival time and cumulative 

probability of survival and log-rank tests was used to compare the survival time between 

different categories of explanatory variables. 

Before running the Cox proportional hazard regression model multi-collinearity was checked and 

those variables having strong correlation with pair-wise correlation method were removed from 

the analysis. Residuals also were checked using goodness-of-fit test by Cox Snell residuals, 

which was, satisfied the model test.  

Proportional Hazard assumption was checked using the Schoenfeld residual statistical test. The 

residual statistical test showed that each covariate (P-Value>0.05) and all of covariates 

simultaneously (Global for Cox proportional hazard P-Value=0.8787> 0.05) met the proportional 

hazard assumption. 

 Bi-variable Cox-proportional hazard regression model was fitted for each explanatory variable. 

Variables having p-value < 0.2 in the bi-variable analysis was fitted to the multivariable Cox-

proportional hazards regression model. Hazard ratio with 95% confidence interval and p-value 

<0.05 was used to measure the strength of association and to identify statistical significant 

predictors. 
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4.14. Ethical consideration 

Before starting the data collection, ethical clearance was obtained from Bahir Dar University, 

College of Medicine and Health Sciences, Ethical Clearance Review Committee and formal 

letter was written by the department of pediatric and child health nursing. Then, Official letter 

was submitted to FHCSH. The data was taken from patient charts. Hence, confidentiality of data 

was kept at all levels of the study and the data was not used for other purposes other than for this 

study.  
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Table 3: Treatment and feeding patterns of SAM children admitted at FHCSH from 2016-2019, 

Northwest Ethiopia, 2020(n=476) 

Variables  Categories Frequency n (%)  

Routine antibiotics 

 

Yes  465(97.7)  

No  11(2.3)  

 Intake of F-100 Yes  357(75.3)  

No  117(24.7)  

Intake of F-75 Yes  353(74.3)  

No  122(25.7)  

Folic acid given Yes 363(76.3)  

No 113(23.7)  

 Vitamin A given Yes 337(70.8)  

No 139(29.2)  

Nasogastric feeding 

 

Yes 144(30.5)  

No  328(69.5)  

Blood transfusion 

 

Yes 57(12.0)  

No  417(88.0)  

Appetite test(n=471) Failed  121(25.7)  

Passed 350(74.3)  

5.3.Clinical conditions and major co- morbidities 

Most of the children were in critical condition at the time of admission. The common co- 

morbidities identified during admission were anemia (43.8%), diarrhea (40.9%), pneumonia 

(40.7%) pulmonary TB (13.0%) and CHF (12.5%).  

Table 4: Clinical conditions and major co-morbidities of SAM children admitted at FHCSH from 

2016-2019, Northwest Ethiopia, 2020(n=476) 

Variables  Categories Frequency n (%)  

HIV/AIDS(n=376) Reactive  31(8.3)  

Non-reactive 344(91.7)  

 Pneumonia(n=472) Yes  192(40.7)  

No  280(59.3)  

Pulmonary TB(n=471) Yes  61(13.0)  







21 
 

 
Figure 2: Overall Kaplan-Meier survival estimate of SAM children admitted to TFU of FHCSH, 

from 2016-2019, Northwest Ethiopia, 2020. 

5.4.2. Survival function and Comparison of Survivorship Functions 

The Kaplan-Meier estimator survival curve gives the estimate of survivor function among 

different groups of covariates to make comparisons. The graph below shows the difference of 

survival ship among various groups. 

In this study, SAM children who failed appetite test at admission had lower survival time 

compared to those who passed appetite test with (mean survival time27.1 days) (CI:21.44,    

32.76).At the 35 days of hospital stays the cumulative survival probability of SAM children who 

failed appetite test were32.4% as compared to those passed appetite test (84.1%) as shown 

in(figure3).This difference was statistically significant with (p-value = 0.0001). 
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Figure 3: The Kaplan-Meier survival curves compare the survival time of SAM children 

admitted with categories of appetite test to TFU of FHCSH, from 2016-2019, North West 

Ethiopia, 2020. 

The mean survival time of SAM children with oxygen saturation less than 90% was also lower 

than those with saturation greater than 90%, with (mean 30 and 40.4days)respectively. The 

overall survival at the end of the follow up period was 44.2% for those who had 

O2saturation<90% compared to their counterparts, 70.4% (figure 4).This difference was 

statistically significant with (p-value = 0.0001). 
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Figure 4: The Kaplan-Meier survival curves compare the survival time of SAM children 

admitted with categories of oxygen saturation level to TFU of FHCSH, from 2016-2019, 

Northwest Ethiopia, 2020. 

The mean survival time of non-edematous children was longer than edematous children at 

admission 41 days with (CI: 38.60, 43.55) and 29 days with (CI: 25.50, 33.20) respectively. At 

the end of the study, the hazard of death for those edematous children was 61.5% as compared to 

non-edematous children 16.9%.This difference was statistically significant with (p-value = 

0.0001). 
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Figure 5: The Kaplan-Meier hazard curves compare hazard time of edematous children with 

Categories of non-edematous children, to TFU of FHCSH, from 2016-2019, Northwest Ethiopia, 

2020 

5.4.3.Predictors of mortality among severe acute malnourished children 

The relationship between the baseline variables and the risk of mortality was analyzed using bi-

variable Cox proportional hazard regression model. From the bi-variable analysis, HIV/AIDS, 

pneumonia, TB, edema, Nasogastric tube feeding (NGT), chest indrawing, type of SAM, oxygen 

saturation below 90%, altered pulse rate and respiratory rate ( at admission), failed appetite test 

,anemia (hgb<11mg/dl),  intake of F-100,WHZ), HAZ, impaired consciousness at admission are 

predictors of mortality in SAM children. To identify independent predictors of mortality, 

multivariable Cox regression was performed for variables significant in bi-variable analysis. 

Only six variables oxygen saturation below 90%, impaired consciousness at admission, intake of 

F-100, HIV/AIDS, edema and failed appetite test were significant predictors in the multivariable 

analysis.  

The results of multivariable analysis showed that children who failed appetite test at admission 

were 2.44hazard of death as compared to those who passed appetite test (AHR: 2.44(CI: 1.26, 

4.67). The risk of mortality of children who impaired consciousness level at admission were 2.25 
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6. Discussion 

This study revealed that the overall mortality of severe acute malnourished children was11.34 % 

with (CI: 8.40, 14.30) during the follow-up period. This finding is consistent with a studies done, 

Uganda 9.8% (16), in Egypt  9.6%(23), and studies in Ethiopia, Jimma university 9.3%(26), 

Gondar university 12.5%(4)and Gedio Zone 9.3%(27). On the other hand, this finding is lower 

than a study done in South Africa 24.4%(14) and Uganda 25.2%(24).The discrepancy might be 

due to high proportion of HIV positive cases, in South Africa,43% were HIV infected and this in 

turn increases the mortality due to the complexity of the management and opportunist infections. 

Similarly, the result is lower than the study conducted in Ethiopia, Sekota hospital 28.67%(21), 

and Zewditu hospital 21.3%(41).The difference can be due to differences in management team 

and supplies, the difference in the study period as there were changes in treatment modality and 

might be due to an increasing number of co-morbidity and severity of cases. However, the 

finding of this study was higher than a study in general hospital of Tigray 3.8% (13). The 

possible justification of this discrepancy could be and increase complicated cases with co-

morbidities likeHIV/AIDS in our study which increase risk of death(14).  

The overall incidence of mortality was found to be 9.1death per 1000 person- days (CI:6.97-

11.88).This finding was in agreement with a study in Dilchora referral hospital 7.5 deaths/1000 

person-days(25) and Gondar university 10.4 deaths /1000 person-days(18).On the contrary, the 

result was lower than a study done in Uganda 24 deaths/1000 person- days. This might be due to 

the difference in methodology which was a prospective cohort in the previous study. As a result, 

it included patients discharge following against medical advice and prior co-morbidities, for 

example in Uganda 12.2% of the children were HIV-infected(24). 

 This study revealed that the overall mean survival time was 36 days (CI: 32.95, 39.03).This 

result was lower than the study done in Gedio Zone and Gondar University which were79.6 days 

and 69 days respectively(4, 27).This difference might be due to the higher number of actual 

death and lower censored cases that reduced mean survival time and other justification could be 

the clinical profile of patients those presented with complications and severe conditions at 

admission like, altered consciousness, low oxygen saturation and failed appetite highly decreased 

survival time(1, 2). The survival probability was also found to be 90.9% and 72.8%, at the 12th 

and 20-25th days respectively. The overall cumulative survival probability at the end of 45th days 

was 59.2%. As result, median survival time could not determine. This study also indicated that 
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the average length of stay in the hospital was 12.5 days. This is in  congruent with a study in 

Gondar University 12 days(4),Dilchora Hospital 10days(25),and international minimum 

(SPHERE) standard average length of wait that sets not exceed 30 days(42). 

In the current study,  

SAM patients with oxygen saturation below 90% were more hazard of death as compared to 

those with saturation above 90%.This result is supported by a finding in Uganda(16). This might 

be due to low oxygen saturation in the body causing respiratory failure, interference in brain and 

heart functions in SAM children(43). 

SAM children presented with altered conscious level at admission were 2.25 times hazard of 

death as compared to those conscious at admission. This was congruent with the finding in 

Jimma, Tigray and Kenya (13, 26, 44).This might be because of a child with impaired conscious 

level increases the management complexity that is prone the children to nasogastric feeding, 

intravenous medication and fluid which were further reducing survival time(1, 6). 

This study also revealed that not intake of F-100 was a significant predictor of mortality in SAM 

children. This is comparable with a study in Dilchora Hospital. The possible justification might 

be nutritional therapies (therapeutic feeding) are important in SAM children in reduction 

adaptation to maintain metabolic rate(6). 

This study investigated that HIV infected children were 2.8 folds hazard of death as compared to 

HIV- uninfected children. This was supported by a study conducted in Uganda Africa, Malawi 

and Zambia (12, 14, 16, 29). The result also in agreement with a study in Ethiopia(25).The 

possible reason could be HIV/AIDS together with malnutrition is particularly fatal because it 

increases management complexity and opportunistic infection which could impair feeding of 

SAM children(1, 3).   

Failed appetite test at admission was 2.44 times hazard of death as compared to those passed 

appetite test and this result was comparable with similar studies(16, 25).The possible scientific 

justification might be, reduction in appetite is the sign of severe metabolic malnutrition and it is 

mainly metabolic malnutrition that causes death. A poor appetite means that the child has a 

significant infection or a major metabolic abnormality such as liver dysfunction, electrolyte 

imbalance and cell membrane damage. These are the patients at immediate risk of death(1). 

 In the current study Children presented with edema at admission were 2.9 times risk to die than 

non-edematous children. This finding is supported by a study done in Zambia(39). The possible 
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justification could be due to edematous patients exhibit reduced ability to recover fluids, immune 

system failure, low lipid absorption and the liver is enlarged with fat so that, less ready to make 

glucose and exposed the child for hypoglycemia(2). 

Although the current study did not show any significant association between severe acute 

malnutrition children with pneumonia, shock, TB, type of SAM, diarrhea, anemia, CHF and 

mortality, other investigations conducted in Zambia and South Africa (12, 14) and in Ethiopia 

(21, 25-27)showed that those factors were significant predictors of mortality. This discrepancy 

probably because of difference in sample size or might be the difference in the study period as 

there were changes in treatment modality and updating of professionals in standard training and 

regular supervision. The other possible justification could be strictly using the national 

management protocol, for example, TB and SAM management guidelines.  
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8. Conclusion 

In this study, the overall survival status of severe acute malnourished children was low and 

incidence of mortality was high compared to national management protocol and previous reports 

in the literature. The incidence of mortality was high especially in SAM children with impaired 

conscious level at admission. Cox proportional hazard analysis showed that the major predictor 

of mortality were oxygen saturation below 90%, not intake of F-100, HIV/AIDS, edema and 

failed appetite test. 
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9. Recommendations 

For Amhara regional health bureau and FHCSH; 

The mortality rate in the study area was unacceptably high than national standards. So that 

programmed monitoring and supervision concerning with national SAM standard management 

protocol is mandatory. 

FCSH should give special focus, close follow up and regular monitoring of patients with 

impaired conscious level at admission, failed appetite test, edema, HIV/AIDS and other 

significant predictors in order to reduce child death with severe acute malnutrition. 

 

 

For health care workers of FHCSH; 

The health care worker should able to closely screen and give follow- up for severe acute 

malnourished children particularly those identified with predictor of death in this study. It is 

better to give special attention like for patients impaired conscious level at admission, oxygen 

saturation below 90%,not intake of F-100,HIV/AIDS, edema and failed appetite test. 

For researchers 

A longitudinal prospective follow up study is recommended to identify additional socio-

demographic factors, environmental factors and biochemical tests 
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11. Appendixes   

Risk and or discomfort: Since the study was done by taking appropriate information from 

medical records, it was not impose any harm on the patients. The name of patients or any other 

personal identifying information was not recorded on the extraction check list. All of the 

information which was taken from patients chart was kept in a safe place and strictly 

confidential. The retrieved information used only for the study purpose. 

Benefits:  This research has no direct benefit for one whose medical record was included in the 

research. However, the indirect benefit of the research for the study participants and other 

patients in the program was clear. This is due to that, if the program planners are preparing 

predicted plan there is a benefit for patients in the SAM management program to gate     

appropriate care and treatment services. Hence findings from this study will add evidence based 

information especially to the study area where limited study as to my knowledge and have 

implications on designing and implementing health policies and programs. 

Confidentiality:  To reassure confidentiality, data was collected without the name of the patients 

and the information collected for this research project was kept confidential and stored in a file 

cabinet. The information obtained from the chart was stored in a file with a code number 

assigned to it & it was not revealed to anyone except the principal investigator and it was kept in 

a key and locked system with computer pass ward.  

Person to contact: This research project was reviewed and approved by the institutional board 

of College of Medicine and Health Sciences, Bahir Dar University. Anyone who has an issue can 

contact any of the following individuals (investigator and advisors) at any time using the address 

below. 

PI: Amare Kassaw 

Cell phone:  +251 920792504 

Email:  amarekassaw2009@gmail.com 

Advisors: 1. Desalegne Amare (Associate Professor, Ph.D. fellow)                

Email:   desalegnezelellw@gmail.com 

                 2. Minyichil Birhanu (MSc, Assistant Professor) 

Email:  mbym24@gmail.com 

  

mailto:amarekassaw2009@gmail.com
mailto:desalegnezelellw@gmail.com
mailto:mbym24@gmail.com









