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Abstract
Introduction  Ethiopia is one of those countries with higher burden of community acquired pneumonia among its 
people, under five children are the members of society that are highly affected by pneumonia particularly Severe 
Community Acquired Pneumonia. However, there are limited studies on time to recovery and its predictors in under-
five children and most of them are retrospective which fails to address important variables that affect the time to 
recovery. Therefore, the aim of this study was to estimate the median time to recovery and its predictors among 
under five children admitted to South Wollo zone public hospitals, North East Ethiopia.

Methods  An institution-based prospective cohort study was conducted from March 10 to May 10, 2021, with 270 
study subjects. A systematic random sampling technique was used. Data was collected by interview and chart review. 
The data were entered and analyzed using Epi Data version 3.1 and STATA version 14.0, respectively. Kaplan-Meier 
and Cox regression models were used to test the time and predictors of recovery from severe community-acquired 
pneumonia.

Results  The overall incidence of recovery rate (95% confidence interval) from Severe Community-Acquired 
Pneumonia was 20.45(17.84–23.46) per 100 person days observation with median (IQR) time to recovery of [3, 5] 
days. The predictors of time to recovery from Severe Community-Acquired Pneumonia were having comorbidities 
on admission [AHR = 0.49 (95%CI: 0.32,0.75)], reaching hospitals after 5 days of onset of symptoms [AHR = 0.35 
(95%CI: 0.20,0.60)], having Middle Upper Arm Circumference < = 12.5 cm [AHR = 0.21 (95%CI: 0.12,0.37)], the presence 
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Introduction
Pneumonia is an acute respiratory tract infection (ARTI) 
that affects the parenchymal tissues of the lungs [1]. Dur-
ing normal breathing, small sacs in the lungs called alve-
oli fill with air. When children contract pneumonia the 
alveoli fill with pus and fluid, restricting breathing and 
making it painful [2].

Globally, pneumonia is a major cause of morbidity and 
mortality among children which leads to over 100 million 
episodes and 9  million hospitalizations each year and it 
is a substantial cause of childhood morbidity and mortal-
ity in developing countries [3]. About 20% of all deaths in 
children under five years of age have been reported to be 
happened due to acute lower respiratory infection (ALRI) 
which includes: pneumonia, bronchiolitis, and bronchi-
tis. About 90% of ALRI-associated deaths take place due 
to severe pneumonia [4].

Pneumonia can be classified as community-acquired 
pneumonia and hospital-acquired pneumonia. Com-
munity-acquired pneumonia (CAP) is an infection that 
begins outside the hospital or is diagnosed within 48  h 
after admission to the hospital in a person who has not 
resided in a long-term care facility for 14 days or more 
before admission [5]. Hospital-acquired pneumonia is 
pneumonia that occurs more than 48  h after admission 
and without any antecedent signs of infection at the time 
of hospital admission [6]. CAP is a leading infectious dis-
ease requiring hospital admission and constitutes a major 
burden on health care resources [7] .

Pneumonia can also be classified into three phases 
based on the severity of its clinical presentation which 
are distinguishable by the use of physical examination 
findings. These are no pneumonia (cough or cold), pneu-
monia, and severe pneumonia [8].

In developing countries, respiratory tract infections are 
not only more prevalent but severe also, approximately 
13% of pneumonia cases are severe enough to require 
hospitalization [9]. Of all the pneumonia cases occurring 
in countries with high incidence, 8.7% are severe enough 
to be life-threatening [10].

Severe pneumonia in childhood is associated with 
increased long-term respiratory morbidity and dis-
ease burden and is more fatal than non-severe disease 
[11]. Childhood pneumonia remains a leading killer 

of children globally, where it accounts for up to 15% of 
deaths in children under the age of five years [12].

A report from the US Centers for Diseases Control and 
Prevention estimated that the average length of hospital 
stay for treatment of pneumonia in children aged < 15 
years (excluding neonates) is 5 days. Any hospital stay 
exceeding 5 days is considered to be prolonged [13]. 
Those factors which are associated with prolonged hos-
pital stay include increased age of the child [14], having 
a smoker in the house [15, 16], late presentation to seek 
care [14], presence of comorbidities at admission such 
as head nodding, the presence of oedematous Protein-
energy malnutrition, severe wasting, and hypoxemia at 
presentation [16], mothers education less than Second-
ary school graduation and lack of exclusive breast feeding 
[17].

Pneumonia has been reduced significantly after the 
introduction of the pneumococcal conjugate vaccine 
(PCV) and it can also be easily treated with low-cost 
antibiotics if properly diagnosed but tens of millions of 
children are still going unvaccinated and one in three 
with symptoms will not receive essential medical care 
[9]., pneumonia is still a major public health problem for 
children, especially in developing countries [4]. Studies 
were conducted on the prevalence, associated factors, 
and determinants of pneumonia among under-five chil-
dren. However, those studies did not determine the pre-
dictors of recovery time. Recovery time and its predictors 
of children’s hospitalization related to SCAP are not well 
known. Additionally, since most of the researches were 
conducted retrospectively from chart review, these stud-
ies failed to include important variables like socio demo-
graphic and economic status of the care givers which 
could affect the recovery time of children with SCAP. 
Therefore the aim of this study is to determine time to 
recovery from SCAP and its predictors among 6 to 59 
months of age children admitted to South Wollo zone 
public hospitals North East Ethiopia.

Materials and methods
Study setting, study design, and population
This study was conducted from March 10 to May 10, 
2021 at public hospitals of South Wollo zone, which is 
one of the 14 zones of Amhara region. The capital of the 
South Wollo zone is Dessie city which is located 401 km 

of smoker in the house [AHR = 0.21 (95%CI: 0.10,0.42)] and being not fully immunized for age [AHR = 0.35 (95%CI: 
0.24,0.53)].

Conclusion and recommendations  Generally the recovery time of children with Severe Community Acquired 
Pneumonia in the study area was within the recommended national standards. Due attention should be given to 
children with the identified predictors while treating them.

Keywords  Time to recovery, Severe community-acquired pneumonia, South Wollo
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from Addis Ababa in the north east of Ethiopia. There are 
a total of 13 public hospitals at South Wollo zone serv-
ing about 3 to 4 million People of which 10 of them are 
primary hospitals, 2 general hospitals and 1 specialized 
hospital. An institution-based prospective follow-up 
study was conducted. All children from 6 to 59 month of 
age who have caregiver and admitted to South wollo zone 
public hospitals with severe CAP during the study period 
were included in this study.

Sample size determination and procedure
The sample size was calculated for the Cox model by 
considering the probability of time to recovery 0.89, 
probability of withdrawal 0.051, 95%CI, power 80% and 
Adjusted Hazard Ratio (AHR) of 0.69 for a child admit-
ted with danger sign predictors which have a significant 
association with time to recovery [14]. It was calculated 
using STATA software and the final sample size for this 
study was 270.

From the total of 13 hospitals in the South Wollo zone, 
study subjects were proportionally allocated and selected 
using a systematic random sampling method. The total 
number of monthly under-5 admissions in those hos-
pitals is estimated to be 720 and the total number of 
monthly under-5 admission due to SCAP is estimated to 
be 264 based on the last three months’ admission profile 
of each hospital. We have implemented a systematic sam-
pling method for this study and calculated the value of K, 
which represents the interval between selected partici-
pants, and determined it to be two. The random start was 
selected randomly. The study participants were selected 
for two individuals based on their order of admission 
taken from the ward admission record.

Variables measurement
Dependent variable
Time to recovery from severe community-acquired 
pneumonia.

Independent variables

 	• Age
 	• EBF
 	• Immunization status
 	• Parents’ educational status and occupation
 	• Smoker in the house
 	• Duration to seek care
 	• Family size
 	• Total number of under-five children
 	• Presence of concomitant disease (co-morbidities) 

and complications on admission (Malnutrition and 
danger signs)

 	• Level of health facility

 	• Number of trained staff in the Pneumonia treatment 
center

 	• Total number of children admitted with SCAP

Operational definitions
Event  recovery from severe community-acquired pneu-
monia during the study period [14].

Recovery  children improved from SCAP as declared by 
the clinician/physician [14].

Death  a patient who died while he/she was being treated 
in the program in a facility [14].

Defaulter  is a SCAP patient that was absent from the 
hospital for two consecutive days [14].

Non- respondent  A patient who could not meet the dis-
charge criteria after five days of inpatient management 
[14].

Censored  children referred to facilities located outside 
the study area, died, defaulted, or respondent [14].

Duration to seek care  duration in days from onset of 
symptoms to health facility visit. Those who presented for 
treatment within 5 days of the onset of symptoms were 
classified as early presenters, while those who presented 
after 5 days were late presenters [18].

Co-morbidity  any disease condition (acute or chronic) 
present at admission in addition to SCAP [14].

Danger signs  loss of consciousness, abnormal body 
movement, vomiting of everything, convulsions, and 
inability to feed in addition to SCAP [14].

Immunization status  fully immunized was defined 
as children who had completed all forms of vaccina-
tions expected for his/her age; not fully immunized was 
defined as children who missed at least 1 of the immu-
nizations expected for his/her age which is confirmed by 
checking their Immunization card or by asking the care 
giver the number and timing the child takes vaccines [14].

Smoker in the house  having a smoker in the house was 
defined as having a family member who smoke cigarette 
inside the house where children can live [15].

Data collection procedure and quality control
The data were collected using a pretested structured 
Amharic version questionnaire adapted from previous 
studies. A structured data extraction check list was also 
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prepared from standard treatment protocols for chart 
review. Data was collected by interviewing the care giv-
ers of the child and by reviewing daily patient records 
by one trained health professional (Clinical Nurse), and 

one BSc Nurse assigned as a supervisor for each hospital. 
The questionnaire was developed in English, then trans-
lated into Amharic language, and again translated back 
to English to ensure consistency. Data collectors and 

Table 1  Socio-demographic characteristics of children and caregivers, South Wollo zone, North East Ethiopia, 2021. (n = 270)
Variables Categories Frequency Percent
Age of child (months) 6–11 93 34.44

12–23 107 39.63
24–35 47 17.41
36–48 23 8.52

Sex of child Male 135 50
Female 135 50

Residence Urban 144 53.33
Rural 126 46.67

Age of caregivers <=30 167 61.85
> 30 103 38.15

Sex of care givers Male 41 15.19
Female 229 84.81
Cannot read and write 97 35.93

Educational status able to read and write 38 14.07
educated (formal education) 98 36.30
degree and above 37 13.70

Marital status Married 214 79.26
Divorced 43 15.93
Widowed 9 3.33
Separated 4 1.48

Occupation of caregivers House wife 136 50.37
Farmer 50 18.52
Government employee 66 24.44
Other 18 6.67

Fig. 1  Treatment outcomes of 6 to 59 months of age children admitted with severe community acquired pneumonia in South Wollo zone public Hos-
pitals, North East Ethiopia, 2021. (n = 270)
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supervisors were trained for one day on the objective of the study, the content of the questionnaire, and the data 
collection procedure. Data were pretested on 5% of the 
total sample size at Woldia hospital and based on feed-
back obtained from the pretest, the necessary modi-
fication was performed. During the study period, the 
collected data were checked continuously on a daily basis 
for completeness.

Data processing and analysis
The data were entered into Epi Data version 4.6 and 
exported to Stata/SE version 14.0 for analysis. Tables, 
graphs, charts, and texts were used to present descrip-
tive data. The patient follow-up characteristics were 
described in terms of mean (standard deviation) and 
median (interquartile range) for continuous data and fre-
quency distribution for categorical data.

To compare survival curves or to estimate time to 
recovery from SCAP Kaplan-Meier survival estimate was 

Table 2  clinical and admission characteristics of 6 to 59 months of age children with SCAP, admitted to South Wollo zone public 
hospitals, North East Ethiopia, 2021. (n = 270)
Characteristics Category Frequency Percent
Duration to seek care <= 5 days of symptom onset 236 87.41

After 5 days of symptom onset 34 12.59
Comorbidities Present 108 40

Absent 162 60
Previous history of ALRTI Yes 89 32.96

No 181 67.04
Malnutrition No malnutrition 216 80.00

MAM 39 14.44
SAM 15 5.56

Vomiting Present 56 20.74
Absent 214 79.26

Diarrhea Present 40 14.81
Absent 230 85.19

HIV status of the child Negative 48 17.78
Unknown 222 82.22

Does the child have TB No 124 45.93
Unknown 146 54.07

Does the child have Malaria No 104 38.52
Unknown 166 61.48

Anemia Present 28 10.37
Absent 242 89.63

Convulsion Present 16 5.93
Absent 254 94.07

Unconsciousness Present 6 2.22
Absent 264 97.78

IV fluid given Yes 82 30.37
No 188 69.63

IV antibiotics given Yes 263 97.41
No 7 2.59

Fully immunized for his/her age Yes 188 69.63
No 82 30.37

currently breastfeeding Yes 163 60.37
No 107 39.63

Fig. 2  Kaplan-Meier survival estimate of recovery time among 6 to 59 
months of age children with SCAP admitted to South Wollo zone public 
hospitals, North East Ethiopia, 2021. (n = 270)
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used. Both Bivariable and Multi variable Cox regression 
models were executed to identify predictors of recovery 
and those variables having P value ≤ 0.2 during Bivari-
able analysis were entered into the Multivariable analysis. 
The Cox proportional hazard assumption was checked 
by using the Schoenfeld residuals test and satisfied for all 
predictors. Adjusted Hazard Ratio with 95% CI was used 
to test the strength of association at a p-value of 0.05.

Results
Socio-demographic characteristics of children and 
caregivers
Of the total 270 study subjects admitted to the hospi-
tals, 135 (50%) of children were males while 200 (74%) 
of children were in the age group of 6–23 months with a 
mean age of 17.4 months (SD ± 9.12 months). And from 
the parents, most of them 167 (61.85%) were at the age 
of 30 and below, and 214 (79.26%) of them were married 
(Table 1).

Clinical and admission characteristics and treatment given
From a total of 270 children admitted with SCAP, 236 
(87.41%) visited the hospitals within 5 days of onset 
of symptoms and 89 (32.96%) had previous history of 
ALRTI. During admission, 56 (20.74%) of children have 
vomiting and 163 (60.37%) of children were currently 
breastfeeding. Malnutrition and diarrhea followed by 
anemia were the common comorbidities with a preva-
lence of 20%, 14.81%, and 10.37% respectively (Table 2).

Treatment outcomes of children admitted with SCAP
From the total study participants, 12 (4.44%) children 
were defaulted, 51 (18.89%) were not responding for 
treatment, 2 (0.74%) of them died and 205 (75.93%) of 
them were recovered from their illness. The cumulative 
Proportion (95% CI) of recovery during follow-up period 
was 0.76 (0.70, 0.81) (Fig. 1).

Incidence and median time to recovery
The patients were followed for a minimum of 1 and a 
maximum of 5 days with 4 (3, 5) days median (IQR) fol-
low-up time. The median recovery time of children from 
SCAP varied among various categories of socio-demo-
graphic, nutritional and clinical characteristics.

The total person-time risk was 1002. And the overall 
incidence of recovery rate (95%CI) from SCAP was 20.45 
(95% CI: 17.84–23.46) per 100 person days observation.

Survival estimates for time to recovery
The survival status of children with SCAP was estimated 
by the Kaplan-Meier survival curve. The curve tends to 
decrease rapidly at the fifth day of observation indicating 
that most children recovered from the disease on the fifth 
day (Fig. 5). The survival estimates of SCAP patients were 

varied in relation to comorbidity, Immunization status, 
and MUAC (Figs. 2, 3, 4 and 5).

Predictors of time to recovery
Children who had admitted with comorbidity were on 
average 51% decreased rate of recovery from SCAP as 
compared with comorbid free children, while holding the 
other variables in the model constant [AHR = 0.49; 95% 
CI: 0.32, 0.75)].

Children who reach the hospital after five days of onset 
of symptoms had a 65% decreased rate of recovery from 
SCAP as compared with children who reach the hospital 
within 5 days of onset of symptoms keeping other vari-
ables in the model constant [AHR = 0.35; 95% CI: 0.20, 
0.60)].

Children having MUAC < = 12.5 cm at admission had a 
79% decreased rate of recovery from SCAP as compared 

Fig. 4  Kaplan-Meier survival estimate for time to recovery from SCAP 
among 6 to 59 months of age children with MUAC above and below 
12.5cm, North East Ethiopia, 2021. (n = 270)

 

Fig. 3  Kaplan-Meier survival estimate for time to recovery from SCAP 
among 6 to 59 months of age children with and without comorbidity, 
North East Ethiopia, 2021. (n = 270)
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with children having MUAC above 12.5  cm at admis-
sion while holding other variables in the model constant 
[AHR = 0.21; 95% CI: 0.12, 0.37)]. Having a smoker who 
smoke in the house decreased the recovery rate by 79% as 
compared with children having no smoker in the house 

while holding other variables in the model constant 
[AHR = 0.21; 95% CI: 0.10, 0.42)].

Children who were not fully immunized for their age 
had on average 65% decreased rate of recovery from 
SCAP as compared with children fully immunized for 
their age while keeping other variables in the model con-
stant [AHR = 0.35; 95% CI: 0.24, 0.53)] (Table 3).

Discussions
This study tried to assess the time to recovery from 
severe community-acquired pneumonia and its predic-
tors among 6 to 59 months of age children admitted to 
south wollo zone public hospitals, in Northeast Ethiopia. 
The overall recovery rate from SCAP was 20.45 per 100 
person-days with a median (IQR) recovery time of 4 (3 to 
5) days. The independent predictors like reaching hospi-
tals after 5 days of onset of symptoms, MUAC < = 12.5 cm 
at admission, having a smoker who smokes in the house, 
having comorbidities on admission, and being not fully 
immunized for age were significantly associated with lon-
ger periods of recovery time from SCAP.

This study also revealed that the median time to recov-
ery from SCAP was 4 days IQR 3 to 5 days, which is 
consistent with the findings of the studies conducted at 
Jimma university specialized hospital [15] And Debre 

Table 3  predictors of time to recovery from SCAP among 6 to 59 months of age children admitted to south wollo zone public 
hospitals, North East Ethiopia, 2021. (n = 270)
Variable Categories Recovered Not recovered CHR(95%CI) AHR(95%CI)
Residence Urban 121 23 1 1

Rural 84 42 0.73(0.55,0.96) 1.00(0.65,1.47)
Duration to seek care <=5days 182 54 1 1

> 5days 23 11 0.61(0.39,0.94) 0.35(0.20,0.60)***
MUAC <=12.5 cm 19 28 0.27(0.16,0.43) 0.21(0.12,0.37)***

> 12.5 cm 174 32 1 1
Previous history of ALRTI Yes 61 28 0.67(0.50,0.91) 1.27(0.86,1.87)

No 144 37 1 1
Comorbidities at admission Present 72 36 0.53(0.40,0.71) 0.49(0.32,0.75)**

Absent 133 29 1 1
TB No 95 29 1.25(0.95,1.65) 1.29(0.92,1.82)

Unknown 110 36 1 1
Anemia Present 16 12 0.50(0.30,0.83) 1.49(0.79,2.82)

Absent 189 53 1 1
Convulsion Present 11 5 0.63(0.34,1.16) 0.50(0.24,1.06)

Absent 194 60 1 1
Fully immunized for age Yes 152 36 1 1

No 53 29 0.41(0.29,0.56) 0.35(0.24,0.53)***
Educational status of caregivers Not able to read and write 63 34 0.72(0.46,0.89) 1.31(0.74,2.32)

Able to read and write 27 11 0.98(0.57,1.67) 1.31(0.69,2.48)
Educated (formal education) 88 10 1.22(0.79,1.88) 1.40(0.84,2.33)
Degree and above 27 10 1 1

Smoker in the house Yes 11 18 0.27(0.15,0.50) 0.21(0.10,0.42)***
No 194 47 1 1

*Statistically significant at P-value < 0.05, **P-value < 0.01, ***P-value < 0.001

Fig. 5  Kaplan-Meier survival estimate for time to recovery from SCAP 
among 6 to 59 months of age children with respect to their immunization 
status, North East Ethiopia, 2021. (n = 270)
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Markos referral hospital [14] which revealed that the esti-
mated median time to recovery from SCAP for all obser-
vations was less than 4 days and 4 days respectively. This 
finding is also almost similar to the study conducted in 
the rural health center of the Gambia which reported 
that the meantime of recovery was 4.5 days [18].

The finding of this study is higher than the study done 
at Vanderbilt (2.3 days) and Nepal (2 days) [19, 20]. This 
variation might be due to admission criteria, staff and 
facility setup, and co-morbidity differences [14].

The median time to recovery which is obtained in this 
study is also much lower than studies conducted in an 
international population of hospitalized patients with 
CAP which showed that the time to clinical stability for 
the majority of patients is 8 days [21], and the study find-
ing in Poland on trends in the hospitalization of children 
with bacterial pneumonia that reported 8.2 to 10.1 days 
[22] this difference might be due to case mix and time 
difference since those studies were conducted before 
2015 [14].

Duration prior to seeking care was an independent sig-
nificant predictor for the recovery time of severs commu-
nity acquired pneumonia. Children who presented to the 
hospitals before five days of onset of symptoms recovered 
earlier than those children presented after 5days. This 
finding is consistent with a study conducted in Debre 
Markos referral hospital [14] and prospective study con-
ducted in the Gambia [18]. This might be due to the rea-
son that as children delay to seek care while encountering 
diseases, the progression of disease increases and making 
the disease worse and complicated these finally results to 
delayed time to recovery.

The other important predictor that was significantly 
associated with recovery time from SCAP was the pres-
ence of co-morbidity. Children who were admitted to 
hospitals with co-morbidity recovered slowly as com-
pared to children who were admitted without co-mor-
bidity. This finding is supported by studies conducted by 
Jimma [15]and Debre Markos [14]. This might be because 
encountering many diseases at a time results in impaired 
immunity in children, which leads to a decreased 
response to treatment and finally delays the recovery 
time [11].

Having a smoker in the house is a significant predic-
tor of delayed recovery from SCAP in this study and this 
finding is consistent with those studies conducted in 
Jimma [15] and Morocco [16]. This might be due to the 
reason that smoking including passive smoking is both 
a cause and an aggravating factor for many respiratory 
tract diseases which increases Pneumonia severity and 
thus delayed recovery time [14].

This study also revealed that being not fully immu-
nized for age significantly delayed the recovery time from 
Severe Community-Acquired Pneumonia. This might 

be due to the reason that lack of immunization causes 
increased susceptibility and severity of different infec-
tions which delayed recovery time [10].

Having MUAC of less than or equal to 12.5  cm is 
another significant predictor of delayed recovery in this 
study. this finding is supported by studies conducted by 
Debre Markos [14] and Jimma [15]on the association 
between nutritional status and recovery from severe 
community-acquired pneumonia both of them showed 
that there were significant associations between the 
nutritional status of the child and the status of discharge 
observed [14, 15]. This might be because of the decreased 
immunity, increased susceptibility to infection and the 
occurrence of comorbidities secondary to malnutri-
tion (under nutrition) and their combined effect leads to 
delayed recovery from illness [15].

Conclusion and recommendations
Generally, the recovery time of children with SCAP in the 
study area was within the recommended national stan-
dards. Reaching hospitals after 5 days of onset of symp-
toms, MUAC < = 12.5 cm at admission, having a smoker 
in the house, presence of comorbidities on admission, 
and being not fully immunized for age were signifi-
cantly associated with longer periods of recovery time 
from SCAP. Measures to shorten recovery time from the 
disease should be strengthened. Parents or caregivers 
should take their children to the health facility immedi-
ately when they become ill. Health care providers should 
give due attention to children with the identified predic-
tors while treating them. Further study using a prospec-
tive design by including other parental variables that 
were not included in this study.
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