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Background: Pneumonia, which is an infection and inflammation of an air-space in the lungs 
due to an impurity. Child mortality due to pheumonia is estimated at 921,000 children under 5 
years (U5) in 2015.
Objective: To determine the TTR and factors of severe pneumonia among U5 children 
admitted at UOGCSH, Northwest Ethiopia.with
Methods: A facility-based retrospective follow-up study was conducted on children U5 
severe pneumonia from 2015 to 2020. The data were collected using pre-test and structured 
questionnaires. Statistical analysis was performed using Stata version 14.1.
Result: The average TTR was 3 days IQR (3–6). TTR from severe pneumonia was 13.5 (95% 
CI: 13.54–17.15) per 100-persons. The cumulative time for children at risk was 1112 days, with 
a TTR of 29.7 per 100 children per day. Severity, signs and symptoms of pneumonia (AHR, 3.88 
(95% CI =3.12–5.57)); mode of infancy feeding (cows milk feeding) (AHR, 2.4, (95% CI: 
2.22–6.6)), and formula feeding (AHR, 0.68, (95% CI 0.58–1.25)) as compared to breastfeeding; 
nutritional status (underweight) (AHR, 2.2, (95% CI: (2.1–3.76)) as compared to normal, age 
(2–3-years) (AHR, 1.4, (95% CI: 1.31–2.22)), and ≥4-years (AHR, 1.32, (95% CI: 1.3–2.32)) as 
compared to age of ≤1 year were important factors of TTR.
Conclusion: The overall TTR was 3 days IQR (2–6). This study identifies severity, signs, 
and symptoms of pneumonia, Mode of infancy feeding (cows milk feeding, formula feed-
ing), nutritional status, and age were main determinants of TTR.
Keywords: predictors, severe pneumonia, TTR, Gondar, Northwest Ethiopia

Background
Pneumonia is an important cause of morbidity and mortality, which caused 
896,000 deaths from a total of 5.6 million deaths in 2016 alone.1 Among 
childhood diseases, ARIs are the greatest public diseases in children under 5 
years (U5) throughout the globe, and it is the primary cause of mortality in 
LICs.2 Many measures have been taken to decrease child mortality. WHO 
guidelines provide health workers with the diagnostic methods for pneumonia 
so that children treated with simple antibiotics, and severe and complex cases 
can be managed through referral to higher levels of care. But many children 
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have died because of failures in the health system, 
inequity, international cooperation, and failures of the 
public–private partnership for affordable vaccine.3

The WHO estimated that 10,000,000 U5 children died 
in 1998, 99% from LICs, additionally the number of losses 
was 920,000 or 16% in 2015.4

UNICEF assessed that pediatric pneumonia deaths are 
3,000,000 children across the globe each year. Close to 
150,000,000 cases of pneumonia occur yearly around the 
globe. Pneumonia is increasingly common in South Asia 
and sub-Saharan Africa, accounting for approximately 
10,000,000 to 20,000,000 hospitalizations, the highest inci-
dence of pneumonia cases among U5 children.5

In a mixed-methods study in Peruvian Amazon most 
children U5 in HICs and LICs, 4 to 6 times per year were 
affected to ARIs.6

The study of therapeutic and bacteriology reasons for 
death would be useful to assist public health efforts.7 The 
results of this study would help to reduce the extended 
time of hospitalization and its actual TTR; and would also 
fill the existing information gap related to poor treatment 
outcomes of pediatrics patients. There is one study on TTR 
from severe pneumonia among children in Ethiopia but it 
was done on under 15 years of age on mean TTR, our 
current study is unique in that it focused on U5 chil-
dren TTR.

Methods
Study Site
The study was carried out in the UOGCSH which is 
a referral and teaching hospital, serving around 5,000,000 
people. It is located 730 kilometers northwest of the capi-
tal of Ethiopia, Addis Ababa.

Study Design and Period
A facility-based retrospective follow-up study was con-
ducted from 2015 to 2020.

Population
Source Population
Entire U5 children with severe pneumonia were admitted 
to UOGCSH.

Study Population
Records of eligible U5 children with unembellished pneu-
monia admitted to UOGCSH from 2015 to 2020.

Exclusion and Inclusion Criteria
Inclusion Criteria
Children aged 1–59 months who were admitted to pedia-
tric wards; children with one or more of the following 
signs, oxygen ability 90% or central cyanosis or extreme 
respiratory pain or inability to drink or lactate or heaving 
anything, rehabilitated consciousness, and shaking were all 
included (WHO, 2013).

Exclusion Criteria
Children with incomplete records concerning variables of 
interest, children whose treatment outcome was not 
recorded, and those whose admission date and discharge 
dates were not recorded were eliminated from the study.

Sample Size Estimation
In order to have a representative sample of U5 severe 
pneumonia children, sample size was determined by 
using the Log rank test, the Freedman method.

Ho: S1 (t) = S2 (t) two-sided significance level (α = 
5%), Za/2 = Z value at 95% confidence interval = 1.96, 
power 80% and p = 50% cumulative recovery rate, hazard 
ratio = 0.5. Accordingly, a total of 330 severe pneumonia 
children records were recruited.8

E= Zα
2þZβð Þ

2

ln HRð Þ
2p 1� pð Þ

= Zα
2þZβð Þ

2

θ2π 1� πð Þ
, where

Zα/2: Z value at 95% confidence interval = 1.96
Zβ: the power of the study.
π: Recovery rate
HR: hazard ratio.
θ = ln (HR), i.e HR = exp (θ) and then θ = ln (HR)
The total sample size is calculated as n= E

P Eð Þ
E=number of events that interested.

Sampling Techniques
A simple, random sampling technique was applied. To 
take a sample randomly from the sampling amount, 
Open-Epi software version 3 was used to generate random 
numbers. Unique severe pneumonia number was retrieved 
from the patient registry from smallest to the highest 
entered into the software to choose a trial of 330 records.

Study Variables
Dependent Variable
TTR from severe pneumonia.
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Predictors
Socio-demographic factors: place of residence, age of 
children, sex of children.

Clinical factors: nutritional status, vaccination status of 
children, breastfeeding history, history of illness and drug 
regimen, chest x-ray finding, presence of anemia, and 
presence of rickets.

Comorbidity status: HIV-infection, heart-failure, con-
genital heart diseases, asthma, Down syndrome, DM, and 
hyperactive airway illness.

Data Gathering Tool and Technique
Data was gathered using pre-test and structured ques-
tionnaires. These questionnaires assessed demographic 
characteristics and clinical characteristics. Two BSc 
nurses, one supervisor, supervised the data collection, 
one postgraduate student took part. Two professional 
data collectors and one administrator were engaged, 
who were competent and trained in severe pneumonia 
supervision. Moreover, an additional one day of train-
ing was provided for data collectors to apprise on the 
data gathering process.

Data Processing and Analysis
Epi data version 4.3.2 was used to extract, code, tabu-
late, and enter data, which was then entered into Stata 
14.1 for analysis. Based on the essence of the distribu-
tion, basic descriptive dissection was performed in 
terms of central tendency and dispersion value for 
continuous data and frequency distribution for catego-
rical data.

Days serve as a time scale for calculating TTR. The 
Log rank test and Kaplan–Meier investigation were 
used to estimate the survival curve and the existence 
of a difference in survival among explanatory 
variables.

Multicollinearity and model assumptions for each cov-
ariate were tested before running the Cox proportional 
hazard regression model. The model assumption was 
tested applying Schoenfeld residual tests, graphically 
adopting a log-log plot of survival, and a time-dependent 
test using (TVC) command. Additionally, the model was 
confirmed using the goodness-of-fit test by Schoenfeld 
residual, and variables having P > 0.05 were considered 
as fulfilling the assumption. Bivariable Cox regression was 
used, and those independent variables that matched the 
bivariable regression with a level of significance less 

than or equal to 0.25 were included in the multivariable 
analysis. Furthermore, a stepwise backward variable selec-
tion method was used to begin further variable selection. 
As the final model, a multivariable Cox proportional 
hazard regression model was used.

To assess the net effect of each explanatory variable 
on TTR of serious pneumonia, researchers used multi-
variable Cox proportional hazard regression with 
a 0.05 degree of significance. In the multivariable 
Cox proportional hazard regression study, a P-value 
of less than 0.05 was considered statistically important. 
The results of these models were expressed as 95% 
modified hazard ratios.

Data Quality Control
Supervisors and data collectors were instructed about 
how and what information they could obtain from the 
targeted data source to maintain data quality. Before 
collecting data, data extraction types are double- 
checked. The supervisor and the principal investigator 
reviewed the completeness and accuracy of the col-
lected data regularly during data collection and pro-
vided adequate feedback.

Results
Socio-Demographic Characteristics
Among 330 study participants, the male to female ratio 
was=1.024 and 57.6% came from rural areas. The average 

Table 1 Socio-Demographic Characteristics Among U5 Severe 
Pneumonia Children Admitted at the UOGCSH, Northwest 
Ethiopia, 2015–2020

Variables Frequency (330) Percent (%)

Age

≤1-year 93 28.2
2–3 year 168 50.9

≥4-year 69 20.9

Sex

Male 167 50.6

Female 163 49.4

Residence

Urban 140 42.4
Rural 190 57.6

Mode of Infancy feeding
Breast feeding 274 83

Formula feeding 23 7

Cows milk feeding 33 10
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age of the study participants was 2.86 years, with 168 
(50.9%) of them being between the ages of two and 
three. Among modes of infancy feeding, the highest was 
breastfeeding which accounts for 274 (83%). Exclusive 
breast-feeding for the first six months applied to most 
children (240), at the time at risk of 767 with an incidence 
rate of 0. 213. IQR 3(2, 6) (Table 1).

Risk Factors and Clinical Characteristics 
of TTR
Underweight, stunting and wasting were found in 53 
(16%), 38 (11.5%), and 47 (14.24%) of the study 
participants, respectively. 273 (or 82.8%) of the study 
participants were vaccinated, while 57 (17.2%) were 
not. 116 (35.2) of the children admitted with serious 
pneumonia had asthma. More than half of all children 
admitted as inpatients were given ceftriaxone, and 49 
(14.8%) were given ampicillin with gentamicin 
(Table 2).

Treatment Outcome of TTR
Regarding the treatment implication of severe pneumonia 
136 (41.21%) children were censored, 74 (22.42%) chil-
dren had died, while 120 (36.36%) recovered (Figure 1). 
The global test value was (0.5622) shows p-value >0.05 
this indicates, the proportional hazard assumption is not 
violated.

Over the Kaplan–Meier Survival Curve
The overall median survival TTR from severe pneumonia 
among U5 children was found to be 3-days (95% CI: 5–7). 
The chance of survival was higher on the first day after 
a serious pneumonia diagnosis, but it decreased as follow- 
up time increased (Figure 2).

Evaluation of Survival Time
The survival time between groups of different predictors 
was measured using the Log rank test. Survival time was 
significantly different among various groups of predictors, 
such as nutritional status (WFA, WFH) and other baseline 
clinical characteristics, based on this examination, at a 5% 
level of significance (Table 3).

Predictors of TTR from Severe 
Pneumonia
In the multivariable Cox proportional hazard regression model 
age, mode of breastfeeding, weight for age, and severity, sign 

Table 2 Risk Factor and Baseline Clinical Characteristics Among 
U5 Severe Pneumonia Children Admitted at the UOGCSH, 
Northwest Ethiopia, 2015 to 2020

Variable Frequency 

(330)

Percent 

(%)

Number of days sign or symptoms

>5-days 39 11.8

≤5-days 291 88.2

Comorbidities

Asthma 116 35.2

No asthma 214 64.8

Presence of anemia

<11gm/dL 299 90.6

≥11gm/dL 31 9.4

Presence of rickets

Yes 127 3.6

No 203 96.4

Presence of pertussis

Yes 42 11.2

No 288 88.2

Any complication during the stay

Respiratory failure 38 11.5

Complicated tract infection 292 88.5

Chest x-ray finding

Normal 153 46.4

Abnormal 177 53.6

Antibiotic Rx before coming to the 

hospital

Yes 44 13.3

No 286 86.7

HIV status

Negative 329 99.1

Positive 1 0.9

Drug regimen

Crystalline penicillin 2 0.6

Ceftriaxone 281 85.2

Ampicillin gentamicin 47 14.24

Vaccination status

Not vaccinated 57 17.3

Vaccinated 273 82.7

Weight for height

Normal 283 86.2

Wasting 47 13.8

Weight for age

Normal 277 84.1

Underweight 53 15.9

Height for age

Normal 292 88.6

Stunting 38 11.4
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and symptom of pneumonia were significant determinants (P< 
0.05). As multivariable Cox-proportional hazard regression 
analysis showed that age was one of the social and demo-
graphic characteristic variables. For a unit increment in age 

above 4 years of U5 severe pneumonia patients, the TTR recent 
from severe pneumonia was increased by 1.32 times as com-
pared to age less than or equal to one year (AHR, 1.32, (95% 
CI: 1.3–2.32)). For a unit increment in age (2–3years), the TTR 

Figure 1 Treatment outcome among U5 severe pneumonia children admitted at the UOGCSH, Northwest Ethiopia from 2015 to 2020.

Figure 2 Overall Kaplan–Meier estimation of survival function from admission to recovery among U5 severe pneumonia children admitted at the UOGCSH, Northwest 
Ethiopia from 2015 to 2020.
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recent from severe pneumonia increased by 1.35 times as 
compared to less than or equal to one year (AHR, 1.35, (95% 
CI: 1.31–2.22)).

This indicates that the pneumonic children for less 
than or equal to one year were shorter TTR than 2–3 
years of age. The TTR of cows milk fed children from 
severe pneumonia was increased by 2.4 times as com-
pared to breastfeeding (AHR, (2.4, 95% CI: 2.22–6.6)). 
This indicates that breastfed children had a shorter recov-
ery time than cows milk fed children. The TTR of for-
mula fed children from severe pneumonia was decreased 
by 0.32 times as compared to breastfed children (AHR, 
0.68, (95% CI 0.58–1.25)). This indicates that the TTR 
was reduced by 32%. The TTR of wasting children from 
severe pneumonia was decreased by 0.11 times as 

compared to normal weight (AHR, 0.99, (95% 
CI:0.88–1.02)). This indicates that the TTR was reduced 
by 11%.

The TTR of underweight children from severe 
pneumonia was increased by 2.2 times as compared 
to normal weight (AHR, 2.2, (95% CI: 2.1–3.76)). 
This indicates that normal weight was a shorter TTR 
than under-weight. The TTR of children who were 
non-admitted with severity, sign, and symptoms of 
severe pneumonia was increased by 3.88 as compared 
to admitted with severity, signs, and symptoms (AHR, 
3.88, (95% CI: 3.12–5.57)). This indicates that children 
admitted with severity, sign, and symptoms were 
shorter TTR than non-admitted severity, signs, and 
symptoms (Table 3).

Table 3 Multivariable Cox Proportional Regression Analysis for Independent Predictors of Recovery Among U5 Severe Pneumonia 
Children Admitted at the UOGCSH, Northwest Ethiopia from 2015 to 2020

Variable Event Censored CHR,95% AHR and 95% P-value

Age

≤1-year 69 1 1

2-3-years 93 1.45(1.19–2.44) 1.35(1.31–2.22) 0.000
≥4-years 168 1.43(1.23–2.42) 1.32(1.3–2.32) 0.003

Mode of infancy feeding
Breast feeding 274 1 1

Formula feeding 23 0.89(0.65–1.29) 0.68(0.58–1.25) 0.01
Cows milk feeding 33 2.64(2.04–8.11) 2.43(2.22–6.62) 0.01

History of breastfeeding for the first six months
≥six months 90 1 1 0.75
<six months 240 0.92(0.56–1.52) 0.79(0.44–1.05)

Drug regimen

Crystalline penicillin 2 1 1

Ceftriaxone 281 0.94(0.88–1.01) 0.79(0.35–1.001) 0.97
Ampicillin and gentamicin 47 1.23(1.01–2.56) 0.99(0.88–1.76) 0.81

Pertussis
Yes 127 1 1

No 199 1.17(1.0–2.41) 1.02(1.0–2.14) 0.67

Weight for height

Normal 69 214 1 1

Wasting 47 1.11(0.94–1.34) 0.99(0.88–1.02) 0.22

Weight for age
Normal 58 1 1

Underweight 53 219 2.75(2.62–4.92) 2.2 (2.1–3.76) 0.01

Severity, sign, and symptom

Yes 112 199 1 1

No 14 4.21(3.24–8.29) 3.88(3.12–5.57) 0.02
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Discussion
The median TTR from Severe pneumonia of the current study 
was 3 days. This is smaller than a survey from the year before 
at Mulago hospital Uganda and Debre Markose Hospital 
Ethiopia, the duration of hospital stays from admission to 
death were 7 days and 17.4 days, respectively.9

This study outcome is higher than the previous study done 
in Nepal for 2 days.10 This variation might be due to socio- 
economic differences in the study areas, time variation in 
which the studies were conducted. As the study was conducted 
from 2015 to 2020, different situations such as treatment pro-
tocol, a small number of cases affected by it which could 
reduce the hospitalization period have been done after it. An 
additional possible reason for this discrepancy might be related 
to differences in treatment, care practices, and health care 
settings where the study was conducted. Another explanation 
for the discrepancy may be due to differences in baseline health 
conditions and treatment protocols between study areas.

The age of children was an important socio-demo-
graphic predictor in this research, and it had a major 
impact on the improvement of extreme pneumonia 
patients, which is consistent with a study in Nepalese 
hospitalized young children.11

Breastfeeding was found to be a significant determi-
nant of the need for antibiotic changes and a longer hospi-
tal stay in serious pneumonia, according to a case-control 
study conducted in Kenya.12

The research looked at the nutritional condition of 
children who were admitted to the hospital due to serious 
pneumonia. One of the significant predictors of TTR from 
extreme pneumonia is being underweight. When compared 
to average children, underweight children take longer to 
recover. This means that a patient who is of average 
weight is more likely to survive than one who is under-
weight, since nutrition was an integral part of the body’s 
overall metabolic process and recovery from illness.

This research matches that of a Ugandan report.13

Another significant clinical indicator of TTR from ser-
ious pneumonia was the occurrence of pneumonia inci-
dence, signs, and symptoms. This suggests that children 
admitted with severity, signs, and symptoms recovered 
more quickly than children who were not admitted with 
severity, signs, and symptoms. This result is in line with 
the findings of a follow-up study conducted in Kenya.14

In this study, hyperactive airway disease (HAAD), 
pertussis, tuberculosis, HIV infection, DM, and other dis-
eases were considered as comorbid diseases with severe 

pneumonia. Children who were admitted to the hospital 
without comorbidity lower recovery as compared to chil-
dren who were admitted with comorbidity.

This finding is consistent with other studies.15

Since the research was conducted retrospectively by 
analyzing patient charts, all variables, including socio- 
demographic, socio-economic, and environmental charac-
teristics that could be possible predictors of the outcome 
variable.

Conclusions
This research assesses the length of time it takes to recover 
from serious pneumonia, as well as possible predictors. The 
TTR from serious pneumonia was 3 days on average. Age, 
mode of breastfeeding, weight for age, and severity, and 
signs and symptoms of pneumonia were statistically relevant 
measures of TTR from the diseases in the last multivariable 
Cox-proportional hazard regression model, However, there 
was no statistical correlation between drug regimen, weight 
for height, history of breastfeeding for the first six months, 
and pertussis and TTR. Steps would be taken to and the time 
it takes to heal from diseases.
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