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Abstract: Despite the existence of standard protocol, many stabilization centers (SCs) continue to
experience high mortality of children receiving treatment for severe acute malnutrition. Assessing
treatment outcomes and identifying predictors may help to overcome this problem. Therefore, a
30-month retrospective cohort study was conducted among 545 randomly selected medical records
of children 5 years of age admitted to SCs in Gedeo Zone. Data was entered by Epi Info version 7 and analyzed by STATA version 11. Cox proportional hazards model was built by forward
stepwise procedure and compared by the likelihood ratio test and Harrell’s concordance, and fitness was checked by Cox–Snell residual plot. During follow-up, 51 (9.3%) children had died, and
414 (76%) and 26 (4.8%) children had recovered and defaulted (missed follow-up for 2 consecutive
days), respectively. The survival rates at the end of the first, second and third weeks were 95.3%,
90% and 85%, respectively, and the overall mean survival time was 79.6 days. Age 24 months
(adjusted hazard ratio [AHR] =2.841, 95% confidence interval [CI] =1.101–7.329), altered pulse rate
(AHR =3.926, 95% CI =1.579–9.763), altered temperature (AHR =7.173, 95% CI =3.05–16.867),
shock (AHR =3.805, 95% CI =1.829–7.919), anemia (AHR =2.618, 95% CI =1.148–5.97),
nasogastric tube feeding (AHR =3.181, 95% CI =1.18–8.575), hypoglycemia (AHR =2.74, 95%
CI =1.279–5.87) and treatment at hospital stabilization center (AHR =4.772, 95% CI =1.638–13.9)
were independent predictors of mortality. The treatment outcomes and incidence of death were in
the acceptable ranges of national and international standards. Intervention to further reduce deaths
has to focus on young children with comorbidities and altered general conditions.
Keywords: severe acute malnutrition, survival status, children less than 5 years of age, treatment outcome, child mortality, Gedeo Zone

Introduction

Correspondence: Tadele Girum
Department of Public Health, College of
Medicine and Health Sciences, Wolkite
University, Wolkite city, PO Box 07,
Ethiopia
Tel +251 9 1365 2268
Email girumtadele@yahoo.com

101

submit your manuscript | www.dovepress.com

Therapeutics and Clinical Risk Management 2017:13 101–110

Dovepress

© 2017 Girum et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you
hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://dx.doi.org/10.2147/TCRM.S119826

Powered by TCPDF (www.tcpdf.org)

Malnutrition refers to a broad range of clinical conditions in children and adults which
result from deficiency of one or a number of nutrients leading to impaired physical
functions to the point where the body can no longer maintain adequate bodily performance processes.1 It can be either undernutrition or overnutrition. In the developing
world, it is generally undernutrition or protein energy malnutrition, which can be in
acute or chronic form.2
SAM (wasting and/or nutritional edema) is defined globally as a very low WFH
(below –3z scores of the median WHO growth standards, or 70% of the median
National Center for Health Statistics standard) and by the presence of nutritional edema
or MUAC 11.5 cm for age 6–59 months.3
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Globally, 19 million preschool-age children, mostly from
the WHO African Region and South-East Asia Region, are
suffering from severe wasting every year.4 Childhood undernutrition is still a major global health problem, contributing
to morbidity, mortality and increased risk of diseases; it
contributes to 50%–60% of deaths in children.2–5 The risk of
death is also nine times higher among children with SAM.6
Of the 7.6 million annual deaths among children 5 years of
age,5 approximately 4.4% are attributable to severe wasting.
It accounts for around 400,000 child deaths each year.4
Despite the availability of outpatient treatment, the
number of children with SAM seeking admission at SCs is
increasing. However, 50% of children with SAM die during
treatment due to inappropriate care.2 It was seen for decades
that the median case fatality rate remained at 20%–30% and
death commonly occurred within the first 48 hours after
admission.7 Depending on the type of SC, 1.5%–40% of
case fatalities are recorded in different studies; generally
as cases are milder, health center-based SCs have better
outcome.8–13
As one of the developing countries, the case in Ethiopia
is not different; malnutrition contributes to an estimated
270,000 deaths of children 5 years of age each year,14 and
more than half of the deaths are attributable to undernutrition
in youngsters.15 Severe malnutrition also accounts for 11%
of deaths in children 5 years of age16 and is the primary
diagnosis in 20% of pediatric hospital admissions.17 Unfortunately, 25%–30% of children with SAM die during hospital
admissions.18 In different studies, the mortality rate during
therapeutic management ranges from 3.6% to 28.67%.9,11
With the existence of functional SCs following standard
protocol, such a high mortality rate is unacceptable. Studies
suggest that a likely cause of such continuing high mortality
could be faulty case management,7 the severity of illness at
presentation and comorbidities.19,20 However, the case was
not assessed before in the study area, and many of the determining factors for mortality during the inpatient care were
not well addressed in previous studies which necessitated
the need for further study in the area. So, the purpose of this
study is to assess survival status and identify predictors of
mortality among children 5 years of age with SAM in SCs
of Gedeo Zone.

Materials and methods
Study design and settings
This retrospective cohort study was conducted at the SCs of
Gedeo Zone, Southern Ethiopia. The zone has a total population of 1,105,813 divided in six districts and two urban cities.
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There are 40 health centers, one referral hospital and four
private clinics. The woreda center health facilities and hospitals have SCs. The SCs offer services to severely malnourished children with complication and/or who have failed the
appetite test in facility setups. These SCs serve as a treatment
center for children with SAM based on the national protocol.
Initially, children are admitted based on the diagnostic criteria, and are then treated through the three-phase protocol
and discharged when they have achieved progress. In case if
the children failed to achieve the expected progress in each
phase, they are retreated through the first-phase protocol.

Study population and sampling technique
The source population included children aged 5 years with
SAM admitted to SCs in Gedeo Zone from 2013 to 2015.
Sample size was calculated based on double population
proportion formula by using Epi Info version 7 computer
program considering the following assumptions: 95%
CI, power 80%, ratio of unexposed to exposed 1:2, outcome
in exposed =15.88, outcome in unexposed =7.85 and risk
ratio =2, and was found to be 568.10 The sample was allocated proportionally for the three randomly selected SCs, and
computer-generated simple random sampling technique was
used to select individual records from the SCs. Children with
incomplete records and admitted based only on laboratory
test (albumin test) result were excluded.

Data collection procedure and data
quality control
Data was collected by using a structured checklist that was
developed from the standard treatment protocol for the
management of SAM. The checklist sought information on
patient-related data, anthropometric measurements, comorbidities, type of SAM, treatment and others from individual
records. The data was collected by four nurses after they
were trained.

Study variables and data analysis
The outcome variable was death, the time variable was time
to occurrence of death measured from admission to date of
event and coded as zero (death) and otherwise one and the
independent variables were sociodemographic, anthropometric and clinical presentations. All variables were defined
according to the national SAM management protocol.
Data was cleaned, coded and entered into Epi Info version 7
and exported to STATA version 11, and then exploratory
data analysis was carried out to check the levels of missing
values, presence of influential outliers, multicollinearity,

Therapeutics and Clinical Risk Management 2017:13

Therapeutics and Clinical Risk Management downloaded from https://www.dovepress.com/ by 54.91.41.87 on 20-May-2019
For personal use only.

Dovepress

normality and proportionality of hazards over time. Life table
was constructed to estimate the probabilities of death at different time intervals. Kaplan–Meier survival curve together
with log-rank test was fitted to test for the presence of difference in incidence of death among the groups. Incidence
of death with respect to person-time at risk was calculated.
Variables significant at P,0.25 level in the bivariate analysis
were included in the final Cox regression analysis to identify
the independent predictors of mortality.
The final model was built by forward stepwise procedure
and compared by likelihood ratio and Harrell’s concordance
statistics test. Interactions were tested. Proportionality
assumption was tested by global test based on Schoenfeld
residuals. Goodness of fit of the final model was checked by
Nelson–Aalen cumulative hazard function against Cox–Snell
residual. Association was summarized by using AHR, and
statistical significances were tested at 95% CI.

Ethical statement
The study used the routine existing admission and patient
record data of SCs. Ethical approval for this study was obtained
from Arba Minch University, College of Medicine and Health
Sciences Committee (reference number CMHS/PG/130/08),
and a support letter was obtained from the zonal health department. As the study used existing admission data and patient
records, and there was no direct contact with patients, the
committee waived the requirement for patient consent.

Results
Out of the total 568 randomly selected SAM records, the
data from 545 (96%) was extracted with its necessary
information, and for the remaining 20 (4%), the record
(patient card) was not found. Among the 545 records, 347
(63.7%) were obtained from hospitals, and the rest from
health centers.

Sociodemographic characteristics,
anthropometry and type of malnutrition
Nearly half (290, 53.2%) of the children enrolled into the
study were males, and 330 (60.6%) were aged 2 years
with a median age of 24 (interquartile range: 12–36)
months. A significant proportion (130, 23.9%) of children
had a WFH 70% with a range of 37%–125%. Moreover,
277 (50.8%) children had a MUAC 11.5 cm, and 363
(66.6%) enrolled into the study had edematous malnutrition.
Generally as per the protocol, children aged 6 months (24,
4.4%) were managed at phase II with F100 at the initial
phase (Table 1).

Therapeutics and Clinical Risk Management 2017:13

Survival status and mortality predictors among malnourished children

Table 1 Sociodemography and anthropometry of children with
SAM admitted to SCs in Gedeo Zone, 2013–2015
Admission
characteristics

Treatment outcome
Death,
N (%)

Censored,
N (%)

Sociodemographic characteristics
Health facility
Hospital SC
46 (13.25)
301 (86.75)
Health center SC
5 (2.6)
193 (97.4)
Sex
Male
24 (8.3)
266 (91.7)
Female
27 (10.6)
228 (99.4)
Age category
46 (14)
284 (86)
,24 months
5 (2.3)
210 (97.7)
$24 months
Anthropometry and type of malnutrition
WT/HT
26 (20)
104 (80)
,70%
25 (6)
390 (94)
$70%
MUAC
41 (14.8)
236 (85.2)
,11.5
10 (3.7)
258 (96.3)
$11.5
Type of SAM
Edematous
25 (6.9)
338 (93.1)
Nonedematous
26 (14.3)
156 (85.7)
Initial phase
Phase I
46 (8.8)
475 (91.2)
Phase II
5 (21)
19 (79)

347 (63.7)
198 (36.3)
290 (53.2)
255 (46.8)
330 (60.6)
215 (39.4)

130 (23.9)
415 (76.1)
277 (50.8)
268 (49.2)
363 (66.6)
182 (33.4)
521 (95.6)
24 (4.4)

Abbreviations: SAM, severe acute malnutrition; SC, stabilization center; WT/HT,
weight/height; MUAC, mid-upper arm circumference.

Clinical profile and morbidity patterns
More than half (57.6%) and one-third (34.1%) of children
had diarrhea and vomiting, respectively; dehydration was
reported in 80 (14.7%) of the total sampled children of which
43 (54%) were severely dehydrated. A significant proportion
of children had deranged vital signs during admission. Altered
respiration (fast breathing or respiratory failure), altered pulse
rate (bradycardia or tachycardia) and altered body temperature
(hypothermia or hyperpyrexia) were prevalent in 146 (26.8%),
104 (19.1%) and 92 (16.9%) children, respectively. While
103 (18.9%) children had altered level of consciousness
(lethargic or comatose), 51 (9.4%) had experienced shock
and 75 (13.8%) treatment failure (failure to achieve expected
progress) (primary or secondary failure) (Table 2).
Nearly two-thirds of the children had comorbidities/
complications with SAM at admission, 147 (27.0%) study
participants had pneumonia at the time of admission and
68 (12.5%) were anemic. Hypoglycemia, malaria, disseminated TB, conjunctivitis and kwash-dermatosis were
prevalent in 48 (8.8%), 37 (6.8%), 41 (7.5%), 26 (4.5%) and
55 (10.1%) children, respectively. Of the children without
comorbidities/complications on admission, 34 (6.2%) had
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Table 2 Clinical profile of children with SAM at admission in SCs
of Gedeo Zone, 2013–2015
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Admission
characteristics
Diarrhea
Yes
No
Vomiting
Yes
No
Dehydration
Yes
No
Cough
Yes
No
Respiratory rate
Altered
Normal
Pulse rate
Altered
Normal
Pale conjunctiva
Yes
No
Palmar pallor
Yes
No
Body temperature
Altered
Normal
Level of consciousness
Normal
Altered
Dermatosis
Absent
Present
Shock
Yes
No
Treatment failure
Yes
No

Treatment outcome

Total,
N (%)

Death,
N (%)

Censored,
N (%)

33 (10.5)
18 (7.8)

281 (89.5)
213 (92.2)

314 (57.6)
231 (42.4)

25 (13.44)
26 (7.2)

161 (86.56)
333 (92.8)

186 (34.1)
359 (65.9)

20 (25)
31 (6.67)

60 (75)
434 (93.33)

80 (14.7)
465 (85.3)

27 (10.75)
24 (8.16)

224 (89.25)
270 (91.84)

251 (46.1)
294 (53.9)

32 (22)
19 (4.76)

114 (78)
380 (95.24)

146 (26.8)
399 (73.2)

44 (42.3)
7 (1.6)

60 (57.7)
434 (98.4)

104 (19.1)
441 (80.9)

29 (29.3)
22 (4.9)

70 (70.7)
424 (95.1)

99 (18.2)
446 (81.8)

27 (30)
24 (5.3)

63 (70)
431 (94.7)

90 (16.5)
455 (83.5)

39 (42.4)
12 (2.6)

53 (57.6)
441 (97.4)

92 (16.9)
453 (83.1)

18 (4)
33 (32)

424 (96)
70 (68)

442 (81.1)
103 (18.9)

35 (7.1)
16 (29)

455 (92.9)
39 (71)

490 (89.9)
55 (10.1)

35 (68.6)
16 (3.2)

16 (31.4)
478 (96.8)

51 (9.4)
494 (90.6)

13 (17.3)
38 (8)

62 (82.7)
432 (92)

75 (13.8)
470 (86.2)

3UHYDOHQFH
RIFRPRUELGLW\
FRPSOLFDWLRQ 

Abbreviations: SAM, severe acute malnutrition; SC, stabilization center.



developed comorbidity/complication after admission particularly of sepsis, oral thrush and other forms of nosocomial infections, and another 1.1% had experienced shock
(Figure 1).

Routine and special medicine provision
The most common medications provided according to the
protocol were folic acid and vitamin A for 537 (98.5%)
and 498 (91.4%) children, respectively, whereas additional
273 (50.1%), 209 (38.3%), 75 (13.8%), 31 (5.7%) and
137 (25.1%) children had required parenteral medication,
ReSoMal (an oral rehydration solution for severely malnourished patients), IV fluid, blood transfusion and NG tube
insertion, respectively (Figure 2).

Survival status and treatment outcome
Survival status

A total of 545 children were followed for different periods:
a minimum of 1 day and a maximum of 54 days with a
median follow-up period of 13 days. The cumulative probability of survival at the end of the first, second, seventh,
14th and 21st days was 99%, 98%, 95.3%, 90% and 85%,
respectively, with difference between categories of variables,
whereas the overall mean survival time was 79.6 (95%
CI =67.5–91.8) days (Figure 3). The mean survival time
was also significantly different for predictor variables. The
median survival time was undetermined. Because the largest
observed analysis time was censored, the survivor function
did not reach zero; in such a case, the mean is the best estimate of survival time.

Treatment outcome
During the follow-up period, 326 (59.7%) children had got
cured and discharged, 89 (16.3%) had improved and required
nutritional transfer, 51 (9.3%) had died during treatment,
37 (6.8%) had required medical transfer, 26 (4.8%) had
defaulted and 16 (2.9%) were right-censored. Of 51 deaths,

3UHYDOHQFHRIFRPRUELGLW\FRPSOLFDWLRQDWDGPLVVLRQ
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Figure 1 Prevalence of comorbidity among children with SAM at SCs in Gedeo Zone, 2013–2015.
Abbreviations: SAM, severe acute malnutrition; SCs, stabilization centers; HAC, hospital acquired complication.
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Figure 2 Medication provision for children with SAM admitted to SCs in Gedeo Zone, 2013–2015.
Abbreviations: SAM, severe acute malnutrition; SCs, stabilization centers; IV, intravenous; NG, nasogastric.

17.6% had occurred in the first 48 hours, 47% in the first
week and 84% by the end of the second week. The average
length of stay in the hospital was 14 days, and the average
weight gain was 8.7 g/kg/day (11.2 g/kg/day for children with
nonedematous malnutrition and 7.45 g/kg/day for children
with edematous malnutrition) (Table 3).

Factors associated with the death of
children with SAM admitted to SCs
To show the hazard of death during the course of intervention
period, Kaplan–Meier survival curves with log-rank test were
used over different factors, and significant difference was
observed. The survival of children with hypoglycemia, shock,
altered pulse rate and altered body temperature was significantly shorter (died earlier) (P-value ,0.001; Table 4).

Cox regression analysis
Bivariate analysis

Using Cox regression, bivariate analysis was performed
for the independent variables. During regression, death
was considered as failure, and all other outcomes as censored. In bivariate analysis, a significant difference was
observed between potential predictors; type of SAM,

dehydration, altered respiration, pulse rate, shock, special
antibiotic, IV fluid, blood transfusion, NG tube requirement,
anemia, malaria, hypoglycemia, type of health facility and
age and others were associated with mortality (Table 5).

Multiple Cox regression
By using variables having a P-value of 0.25 in the bivariate analysis, multiple Cox regression with forward stepwise
method was performed. Age 24 months, altered body temperature (axillary T0 #35 and T0 $39°C), altered pulse rate
(bradycardia/tachycardia), shock, NG tube insertion, anemia,
hypoglycemia and type of health facility (hospital SC) were
found to be independent predictors of death in severely malnourished children admitted to SCs in Gedeo Zone. However,
type of malnutrition, dehydration, respiratory rate, level of
consciousness, special antibiotic, IV fluid, blood transfusion,
malaria, TB and MUAC were not independent predictors of
death (Table 6).

Discussion
In this study, it was found that the cumulative probability of
survival at the end of the first, second and third weeks was
95.3%, 90% and 85%, respectively, whereas the mean survival
time was 79.6 (95% CI =67.5–91.8) days. Age 24 months,
altered pulse rate, altered body temperature, shock, anemia,

6XUYLYDOIXQFWLRQDWPHDQRIFRYDULDWHV
&XPVXUYLYDO





Table 3 Comparison of the treatment outcome with SPHERE
standard indicators
























7LPHIURPDGPLVVLRQWRRXWFRPH GD\V
Figure 3 Kaplan–Meier survival estimate among children with SAM admitted to SCs
in Gedeo Zone, June 2013 to December 2015.
Abbreviations: SAM, severe acute malnutrition; SCs, stabilization centers.
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Indicator

Result

Cure rate (%)
Death rate (%)
Defaulter rate (%)
Rate of weight gain (g/kg/day)
Average length of stay (days)
Nutrition referral (%)
Medical transfer (%)

59.7
9.3
4.8
8.7
14
16.3
6.8

SPHERE standards
Acceptable

Alarming

.75
,10
,15
$8
30
–
–

,50
.15
.25
,8
–
–
–

Abbreviation: SPHERE, Social and Public Health Economics Research Group.
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Table 4 Mean survival time and log-rank test among children
with SAM admitted to SCs in Gedeo Zone, 2013–2015
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Variables
Age category
#24 months
.24 months
Pulse rate
Altered
Normal
Body temperature
Altered
Normal
Shock
Yes
No
NG tube insertion
Yes
No
Anemia
Yes
No
Hypoglycemia
Yes
No
Health facility
Hospital SC
Health center SC

Log-rank test

72.6 (57–88)
47.6 (46.4–48.8)

χ2=17, P,0.001

41.5 (21.4–61.7)
52.3 (51.2–53.4)

χ2=154.6, P,0.001

25.4 (20.3–30.5)
84.6 (66.8–102.4)

χ2=167.3, P,0.001

17.5 (12.8–22.3)
87.2 (74–100)

χ2=260, P,0.001

56.3 (43–69.3)
53 (52–54)

χ2=106.3, P,0.001

21 (16.5–26)
96 (94–97.8)

χ2=227.4, P,0.001

15.4 (11–19.7)
87.88 (74.6–101)

χ2=336.7, P,0.001

77.7 (65.6–89.7)
36.8 (33.8–39.8)

χ2=8.86, P,0.001

Potential predictor
variables

Abbreviations: SAM, severe acute malnutrition; SC, stabilization center; CI,
confidence interval; NG, nasogastric.

NG tube feeding, hypoglycemia and hospital SC-based
care were independent predictors of mortality. Similarly,
these variables significantly reduced the survival of children
with SAM in the SCs. This effect was also identified in
other studies.10–13
This study revealed that 51 (9.3%) children had died
during the period of follow-up which was consistent with the
minimum SPHERE standard of 10% mortality21 and the finding of Jarso et al,10 and since the studies were conducted in
the same setups, such similarities were expected. However,
the finding was not consistent with some other studies,12,13 in
which 28.67% and 40.5% of children had died and the rate
of mortality was higher than most national studies.22,23 The
earlier findings were particularly due to enrollment of only
severe and complicated cases, whereas the latter were health
center-based researches. In addition, such discrepancies may
result from differences in patient load, patient clinical profile,
management protocol, management team and supplies.
The average length of stay in the SCs of 14 days was
much lower than the international standard (SPHERE) set
for the management of SAM which is 30 days.21 In the
same way, the average length of stay was lower than that
reported in other national studies,10,11 but it was longer than
106
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Table 5 Bivariate analysis (Cox regression) of factors associated
with death in children with SAM admitted to SCs in Gedeo Zone,
2013–2015

Sex
Male
Female
Age category
#24 months
.24 months
WT/HT
,70%
$70%
MUAC
,11.5
$11.5
Type of SAM
Edematous
Nonedematous
Initial phase
Phase I
Phase II
Diarrhea
Yes
No
Vomiting
Yes
No
Dehydration
Yes
No
Cough
Yes
No
Respiratory rate
Altered
Normal
Pulse rate
Altered
Normal
Pale conjunctiva
Yes
No
Palmar pallor
Yes
No
Body temperature
Altered
Normal
Level of consciousness
Normal
Altered
Dermatosis
Absent
Present
Shock
Yes
No

CHR

95% CI

P-value

0.861
1

0.654–1.134

0.288

5.545
1

2.20–13.96

,0.001*

3.421
1

1.97–5.944

,0.001*

3.643
1

1.82–7.28

,0.001*

0.505
1

0.292–0.875

0.015*

0.400
1

0.159–1.011

0.053

0.839
1

0.471–1.495

0.552

0.601
1

0.347–1.042

0.270

4.083
1

2.31–7.191

,0.001*

0.915
1

0.527–1.588

0.751

4.561
1

2.56–7.98

,0.001*

27.54
1

12.4–61.2

,0.001*

5.675
1

3.25–9.90

,0.001*

2.311
1

1.75–3.046

,0.001*

20.48
1

10.7–39.46

,0.001*

1
5.48

2.3–11.96

,0.001*

0.511
1

0.38–0.688

,0.001*

26.65
1

14.54–48.83

,0.001*

(Continued)
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Table 5 (Continued)

Therapeutics and Clinical Risk Management downloaded from https://www.dovepress.com/ by 54.91.41.87 on 20-May-2019
For personal use only.

Potential predictor
variables
Convulsion
Yes
No
Treatment failure
Yes
No
Vitamin A
Yes

CHR

95% CI

P-value

10.14
1

5.83–17.64

,0.001*

1.485
1

0.779–2.831

0.259

0.138–0.488

Table 6 Multiple Cox regression analysis of factors associated
with death in children with SAM admitted to SCs in Gedeo Zone,
2013–2015
Predictors

No
Folic acid
Yes
No
Amoxicilin
Yes
No
Dewormed
Yes
No
Parenteral antibiotic
Yes

1

No
ReSoMal
Yes
No
IV fluid
Yes

1

No
Blood
Yes

1

No
NG tube insertion
Yes

1

No
Anemia
Yes

1

No
Malaria
Yes

1

No
Hypoglycemia
Yes

1

No
Tuberculosis
Positive
Negative
Pneumonia
Present
Absent
Health facility
Hospital SC
Health center SC

1

0.862
1

0.544–1.324

0.626
1

0.328–1.124

0.802
1

0.492–1.232

12.55

3.9–40.40

1.217
1

0.924–1.602

26.87

13.45–53.67

10.12

25.73

5.63–18.20

0.260

,0.001*

0.273

0.261

0.269

,0.001*

0.163

,0.001*

14.46–59.99

,0.001*

3.55–11.376

,0.001*

20.2–74.1

,0.001*

2.975
1

1.55–5.698

0.001*

1.497
1

0.848–2.641

0.264

3.71
1

1.466–9.460

0.006*

38.68

Note: *Significant at P-value ,0.05.
Abbreviations: SAM, severe acute malnutrition; SC, stabilization center; CHR,
crude hazard ratio; CI, confidence interval; WT/HT, weight/height; MUAC,
mid-upper arm circumference; IV, intravenous; NG, nasogastric.
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P-value

5.545 (2.20–13.9)
1

2.84 (1.101–7.329)
1

0.031

27.54 (12.4–61.2)
1

3.926 (1.58–9.76)
1

0.003

20.48 (10.7–39.46)
1

7.173 (3.05–16.867)
1

,0.001

26.65 (14.54–48.83)
1

3.805 (1.829–7.919)
1

,0.001

25.73 (10.21–64.85)
1

3.181 (1.18–8.575)
1

0.022

28.20 (14.46–60)
1

2.618 (1.148–5.97)
1

0.022

38.68 (20.2–74.1)
1

2.74 (1.279–5.87)
1

0.01

3.71 (1.466–9.46)
1

4.77 (1.638–13.9)
1

0.004

,0.001*

,0.001*

6.361

AHR (95% CI)

Abbreviations: SAM, severe acute malnutrition; SC, stabilization center; CHR,
crude hazard ratio; CI, confidence interval; AHR, adjusted hazard ratio; NG,
nasogastric.

10.21–64.85

28.20

Age category
,24 months
$24 months
Pulse rate
Altered
Normal
Body
temperature, T0
Altered
Normal
Shock
Present
Absent
NG tube
Inserted
Not inserted
Anemia
Present
Absent
Hypoglycemia
Present
Absent
Health facility
Hospital SC
Health
center SC

CHR (95% CI)

that reported in other studies.8,13 This may have been due to
the underlying medical conditions of children; when they
have chronic comorbid conditions like TB, they spend a
longer time in the hospital.3,24
The average weight gain of 8.7 g/kg/day was also in
agreement with the minimum international standard set for
the management of SAM which is 8 g/kg/day.21 However, it
was lower than a study conducted in similar settings10 and a
study conducted in a community-based treatment setup,8,12
which could have been due to the high prevalence of grade 3
edema in our case, for which weight loss is expected than
gain. The length of stay was another influencing factor which
was different among the reports.
Adjusting other variables, children with an age 24 months
were three times more likely to die than children aged
24 months. This was in agreement with the finding of Jarso
et al which showed they were two times more likely to die
earlier. Younger children may be more vulnerable because
of depressed immunity, increased risk of infection and insufficient feeding practices.10 This finding was also supported by
different studies,9,13,25 but in others, age was not a predictor
submit your manuscript | www.dovepress.com
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of mortality.11 This difference could have been due to enrollment of the most susceptible age groups (6 months) which
carry the highest risk of mortality.
The hazard rate of death among children with anemia
was 2.62 times higher than among children with no anemia.
A research conducted in a hospital in Sekota of north Ethiopia also showed the case fatality rate of severe anemia was
higher.11 Similarly, the risk of death for children with anemia
(measured in terms of palmar pallor) was 2.1 times higher
in Jimma University Specialized Hospital,10 and with the
same measurement, studies conducted in South Africa and
Niger26,27 supported that the hazard of mortality is higher in
exposed children. This is because during anemia, the prevalence of infection and the probability of heart failure increase
and overall compliance will decrease.
Altered body temperature (hypothermia and hyperpyrexia)
significantly increased the risk of mortality among children
with SAM. The risk of earlier death was seven times higher
for children who had altered body temperature than children
who had normal temperature. Hypothermia increased the
hazard of mortality by threefold in another study,10 while in
contrast to these findings, a study conducted in South Africa
showed no association.26 Since hypothermia and hyperpyrexia affect the biochemical reactions of the body, and are
indicators of altered metabolism, sepsis and serious infections, the mortality ascribed to such alteration is high.1,24
Similarly, the risk of death in children who had altered pulse
rate was four times higher than those who had normal pulse
rate. A study found that the presence of imperceptible
pulse increased the risk of death in children by 3.9 times.28
Furthermore, the development of shock significantly increased
the hazard of mortality in our study (AHR =3.805, 95%
CI =1.829–7.919). Altered pulse rate is a primary indicator of
the presence of shock, serious infections, severe dehydration
and fluid and electrolyte imbalance which are killers;29 when
the condition progresses to shock, the progress is poor.2,3
Similarly, hypoglycemic children were significantly more
likely to die during treatment compared to their normoglycemic counterparts who were more likely to have a successful
outcome. The finding of this study that hypoglycemia is a
risk factor for poor outcome among severely malnourished
children agreed with those previously reported by other
authors30 but was in contrast to the results from a Ugandan
study which found no adequate association between hypoglycemia and increased hazard of death.29
The other predictors explored in this study were children’s
feeding status and the health facility in which SCs were
located; those children fed with NG tube were three times
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more likely to die than children fed per-mouth. This could be
explained by the fact that NG tube is required when the child
has altered consciousness, shock or serious infection and
failed appetite test and complications like aspiration in part
contribute to high mortality. The fact that children admitted
to hospital SC carry significantly higher risk of death is also
possibly explained by that hospital SCs are referral centers
for serious cases and possible serious nosocomial infections
acquired due to immune compromization.13
Other diseases such as TB and malaria did not predict
mortality in our study. This was in contrast to another study11
in which the risk of death due to TB was threefold and that
ascribed to malaria was 2.13-fold (95% CI =1.12–7.35). This
may be due to that majority of malaria cases were mild. In the
same way, type of SAM, dehydration and anthropometries
were not independent predictors of hazard of death.

Strength and limitation of the study
This research addressed the status of SCs at health center and
hospital level in wider geography. Data regarding predictors
was collected at admission, before the discharge outcome was
known, which reduced bias. Since the outcome was death,
it was easy to establish temporal relationship with predictor
variables which were documented at the time of admission.
However, the findings of this study might suffer from the fact
that it is a retrospective study and based on records; some
variables were missing, while the others were not recordable.
Moreover, the reliability of the recorded data could not be
ascertained, and there was potential bias associated with
excluded records and unknown status of absconders.

Conclusion and recommendations
The cumulative probability of survival at the end of the first,
second and third weeks was 95.3%, 90% and 85%, respectively, and the overall mean survival time was 79.6 (95%
CI =67.5–91.8) days. Treatment outcomes were in acceptable
level of SPHERE standard, national management protocol
and most reports in the literatures. However, the mortality
rate was higher than most national studies. The main predictors of deaths for severely malnourished children admitted to
SCs in Gedeo Zone were being young (aged 24 months),
having altered body temperature (hypothermia/hyperpyrexia), having altered pulse rate (bradycardia/tachycardia),
having comorbidities like shock, hypoglycemia and anemia,
being NG tube fed and being treated at hospital.
Therefore, appropriate diagnosis and management of
cases in SCs according to the national protocol is needed
with special attention to be paid to those young children
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with comorbidities and altered general conditions; further,
organization of intensive care unit is crucial. The finding of
this research may provide necessary information on areas of
improvement; however, further research is needed to give
policy-level recommendation.

Abbreviations
AHR, adjusted hazard ratio; CI, confidence interval; IV,
intravenous; MUAC, mid-upper arm circumference; NG,
nasogastric; SAM, severe acute malnutrition; SC, stabilization center; SPHERE, Social and Public Health Economics
Research Group; TB, tuberculosis; WFH, weight for height;
WHO, World Health Organization.
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