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Abstract
Background: Globally, pneumonia is the leading cause of mortality among children. Among high burden
countries, Ethiopia ranks �fth. Regardless of this fact, efforts to identify determinants of pneumonia have
been limited in the study area.

Objective: Identify the determinants of community-acquired pneumonia among under-�ve children.

Methods: Institution-based unmatched case-control prospective study was carried out among 143 cases
and 285 controls of under-�ve children. The data were collected using a structured and pre-tested
questionnaire, then entered into Epi-info version 7 and analyzed using SPSS) version 20.  logistic
regression model was used to determine the effect of various factors on the outcome variable.

Results: The result of this study identi�ed maternal age less than 25 years (AOR=3.98, 95% CI=2.16,7.31),
family size greater than 4 (AOR=4.99, 95% CI=2.62,9.50),non-exclusive breast feeding (AOR=2.40, 95%
CI=1.03,5.57), stunting (AOR=1.99, 95% CI=1.11, 3.60), history of diarrhea in the last 15 days
(AOR=2.37,95% CI=1.13,4.98), charcoal used as a source of cooking fuel (AOR=6.09, 95% CI=2.77,17.12),
lack of separate kitchen (AOR=2.20,95% CI=1.24, 3.91) and parental smoking (AOR=3.79, 95% CI=1.82,
7.90) were determinants of community acquired pneumonia among 2-59 month age children.

Conclusion: Maternal age< 25 years, family size> 4, non-exclusive breastfeeding, stunting, history of
diarrhea, charcoal use as cooking fuel, and parental smoking were risk factors of community-acquired
pneumonia. Limiting the family size, nutritional intervention, prevention and early treatment of diarrheal
diseases, and preventing indoor air pollution could be optional interventions to reduce the risk of
community-acquired pneumonia. 

Introduction
Pneumonia is the in�ammation of the lungs including the functional unit of the lung and bronchioles.
Depending on the etiologic agent, it can be classi�ed as infectious like bacterial, viral, fungal, parasitic, or
non-infectious like aspiration of gastric contents or food (1–4).

Globally, about 156 million under-�ve children get affected by pneumonia each year and among this,
about 151 million are in developing countries. Nearly 74% of cases of pneumonia are reported annually
from �fteen countries (2). Accordingly, Southeast Asia and Africa account for 39% and 30% of the global
burden of community-acquired pneumonia respectively (5). The estimated annual cases of pneumonia
among under-�ve children in Ethiopia was 3,370,000 (6).

Deaths due to childhood pneumonia were above 0.9 million worldwide (7, 8). Among these deaths, more
than 99% were in low and middle-income countries (9, 10). South Asia and sub-Saharan Africa bear the
burden of more than half of the total number of cases of pneumonia among under-�ve children
worldwide (5, 11). Pneumonia takes the lives of over 40,000 under-�ve children every year in Ethiopia,
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which is about 20% of all causes of death every year and the leading cause of death in the postnatal
period (6, 12, 13). Ethiopia ranks �fth having 62 deaths per 1000 live birth among the �fteen countries of
high burden pneumonia cases (6). In addition to health burden, pneumonia has a tremendous burden on
the health system, the economy of the household, and the nation as a whole; the mean medical
expenditure per outpatient visit for community-acquired pneumonia is US$8, and that for inpatient care of
severe pneumonia is US$64 in Ethiopia as shown in a study (14).

Ethiopia adopted and implemented the WHO recommendation for classi�cation and management of
pneumonia since 2011(15, 16). With the help from the economic support of its donors, United Nations
International Children’s Emergency Fund (UNICEF) has guided the expansion of the Health Extension
Program (HEP) and Integrated Community Case Management (ICCM) program and sets technical
assistance to Ethiopia’s ministry of health (17). Therefore, IMNCI and ICCM are currently functional
pneumonia control strategies being implemented in the Ethiopian health center and health post levels
respectively (18, 19). Although the implementation of affordable and effective interventions has reduced
the burden of pneumonia, the progress has been uneven and the high level of pneumonia stress and
trauma continued in many countries (20, 21).

Even if the ICCM program saves thousands of young lives every year, pneumonia remains one of the
common causes of child death and hospitalization in Ethiopia, and respiratory health problems are the
most important reason for seeking health services (6,22–25).

Research to identify the potential determinants of community-acquired pneumonia is required for
planning proper prevention and control strategies. Even though there are studies conducted in different
regions of Ethiopia, little is known about the determinants of community-acquired pneumonia among
under-�ve children in the study area (26–29). Therefore, this study is intended to assess determinants of
community-ac pneumonia among 2–59-month age children attending health facilities in Hosanna Town.

Methods And Materials

Study period and area
This study was conducted from February 1, 2018, to May 15, 2019, among 2–59-month children who
attended health facilities in Hossaena town, Hadiya zone, SNNPR, Ethiopia. The town is located 232
kilometers southwest of Addis Ababa, the capital city of Ethiopia, and 194 kilometers south of the
regional city Hawassa. For a total of 92,733 populations, the town has one zonal public hospital, one
private hospital, three health centers, and 26 private clinics. All of the public health facilities in Hossaena
town provide services for an average of 170 under-�ve children every month, and 22% of them are
pneumonia cases.

The entire public health facilities use the revised WHO IMNCI guideline protocol to classify and treat
cases such as pneumonia, diarrhea, and fever. To assess and treat malnourished children, they use the
acute malnutrition manual prepared by the Ethiopian federal ministry of Health. They also have
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organized immunization programs for infants, growth monitoring services, and vitamin A
supplementation every six months for under-�ve children.

Study design
An institution-based unmatched case-control study was conducted among 2–59-month children

attended health facility in Hossaena town, SNNPR, Ethiopia

Population

Source population
All 2–59 months old children who attended public health facility in Hossaena town during the study
period and their guardians/caregivers

Study population
Selected children aged 2–59 months who attended the selected health facilities during the study period
and their guardians/caregivers.

Case
Children 2–59 months old who visited the under-�ve clinic, classi�ed and registered for CAP as de�ned by
revised WHO (IMCI) guideline during the data collection period.

Control
Children 2–59 months old who visited the under-�ve clinic, classi�ed and registered for other conditions
other than CAP as de�ned by revised WHO (IMCI) guidelines during the data collection period.

Inclusion and Exclusion criteria

Inclusion criteria
Children 2–59 months old who have pneumonia as de�ned by revised WHO (IMNCI) guideline was
included as the case.

Healthy 2–59 months old children or children with non-respiratory complaints as well as those who
attended for immunization, growth monitoring, and wound care due to trauma or dermal infection were
included as a control.

Exclusion criteria
Children with the �nding of asthma, congenital diseases, and other medical infection with respiratory
complaints were excluded from this study.

Sample size determination
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The sample size was calculated by two population proportion formulas using Epi info 7 STAT CALC
program by taking assumption of 95% con�dence level, 80% power, and 1:2 case-control ratio.

 
 

Table 1
Sample size determination for a study on determinants of community acquired pneumonia among 2–59

months age children attended health facility in Hossana town, SNNPR, Ethiopia, 2019
Independent
variables (yes = 
Exposed, no = 
unexposed)

Adjusted
Odds
Ratios

% of cases
with
exposure

% of
control
exposed

Sample size Reference

case control total  

Previous History of
Diarrhea

3.42 28.9 10.4 60 120 182 (21)

Previous History of
upper Respiratory
Infection

3.39 29.8 11.1 59 118 177 (21)

Care Provided by
Housekeeper

3 14.9 5.5 130 259 389 (21)

Family Size > four 3.2 87.5 72 118 235 353 (15)

Co-morbidity 3 18.4 6.8 103 205 308 (33)

Contact with URTI 2.8 23.3 9.7 94 187 281 (33)

The required �nal sample size for this particular study was obtained by taking the maximum number
from the sample size calculation results see (Table 1) above and 10% added for non-response rate which
was 428 (143 cases and 285 control) children.

Sampling technique and procedure
The entire health facilities in Hossaena town that provide services for under-�ve children as integrated
management of neonatal and childhood illness (IMNCI) protocol were included in this study. The sample
sizes were proportionally distributed to each health facility based on Health Management Information
System (HMIS) report of existing case and control �ow in the previous three months (see Fig. 1).

Total sample size decided for this study as case and control were multiplied by case and control �ow in
each health facility in the previous three months divided by total case or control �ow in all selected health
facilities. Systematic sampling technique with the interval of three (456/143 = 3) was used to select
cases and controls.

Data collection tools and procedures

Questionnaires were adapted from different literatures and translated in to Amharic and Hadiyisa
languages and back translated to English language by language experts to check the consistency. The
questionnaire is based on the possible risk factors of CAP including socio-demographic factors,
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nutritional and health status of the children and environmental factors. It was checked for consistency by
back-translation to English; unclear and incomplete questionnaires were returned and completed (27, 30–
32).

Before data collection written informed consent was taken from all of the children parents. Data were
collected by using structured and pretested interviewer administered questionnaires by eight trend nurses
working in under-�ve clinic, and three health o�cers were assigned for supervision. Document review was
done to select cases and controls. After the study subjects were identi�ed as case and controls, they were
sent to separate rooms with data collector; one for cases and the other for control. Afterwards, face to
face interview with the parent or guardian based on interviewer administered questionnaire was done. To
assess nutritional status of the children, Anthropometric measurements of weight to the nearest 0.1 gram
by Salter scale using basin, length or height to the nearest 0.1 centimeter for under two and over-two-year
children respectively by using stadiometer were measured.

 
 

4.9. Operational de�nitions
Table 2: Operational de�nitions of terms
 

S.NO Variables De�nition

1 Household
history of
respiratory
tract infection

Any family member or person living in the same house with the child in
question who has symptoms of upper airway disease: cough, sneezing,
rhinorrhea and/or di�culty of swallowing within the preceding 15
days(23).

2 Previous
history of
upper
respiratory
tract infection

Upper respiratory tract infection within the preceding 15 days as
documented on the child’s chart(23).

3 CAP Children who visit under-�ve clinic, classi�ed and registered for CAP as
de�ned by revised WHO (IMCI) guideline(8).

4 No CAP Children who visit under-�ve clinic, classi�ed and registered for other
condition other than CAP as de�ned by revised WHO (IMNCI) guideline(8).

5 Co-morbidity Diseases associated with another disease, Pneumonia in this case(23).

6 Nutritional status of the children is de�ned by using WHO reference released for pre-school
children in 2006 and based on z-score classi�cation system(25).

Wasting  W/H is < 2 standard deviation from the median value

Stunting  H/A is < 2 standard deviation from the median value

Underweight  W/A is < 2 standard deviation from the median value
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Data entry and analysis
Data were checked for completeness, edited, coded and entered in to Epi info 7 Software and exported to
SPSS (version 20) for cleaning and analysis. The WHO anthro version 3.2.2 software was used for
analysis of nutrition indexes to prepare for SPSS.WHO growth reference (2006) was used to report
anthropometric result; Individual anthropometric data were compared with reference values on a graph
using sex and age speci�c z-score classi�cation system. Data were cleaned by running frequency, and by
sorting reported variables. Different statistical assumptions, model �tness and multi-collinearity were
checked and the appropriate correction mechanisms prior to data analysis were implemented.

Both descriptive and inferential statistical techniques were employed. Mean, standard deviation,
frequency and percentages were obtained for variables and odds ratios with 95% con�dence interval were
calculated. A binary logistic regression analysis was used to test the association between each
independent variable with outcome variables. The variables showing statistically signi�cant association
with the out-come variable (up to p-value equal to 0.25) during binary logistic regression analysis were set
as candidate and simultaneously included in multivariable logistic regression analysis. Finally, the
variables with statistically signi�cant associations at p-value less than 0.05 in multivariable logistic
regressions were taken as the potential determinants of community acquired pneumonia.

Data quality control
In order to assure the quality of the data, two-day training on independent and socio demographic data
collection tool and one more day training on nutritional assessment tool was given to the data collectors.
Pre-test was done on �ve percent of a sample at Hawassa university hospital to ensure the validity,
reliability and consistency of the tool. After collecting the pretest data, each individual response was
checked for any potential problem related to the data collection tool such as di�cult question which
discomforts the respondents in any way and di�cult to understand or unclear questions etc... and
corrective measures were taken. In addition, regular follow up and supervision were made by supervisors.
The data collection processes were closely checked for consistency and completeness.

Results

Socio-Economic and demographic characteristics of the
respondent
A total of 428 (143 cases and 285 control) children aged 2–59 months and care givers /guardians were
included in this study with the response rate of 100% and 96.15% for cases and controls respectively. Of
these enrolled 86 (60.1%) cases and 174 (63.5%) controls were permanent rural residents. The median
(IQR) age of the child was 20 (27) months and 9 (17) months for cases and controls respectively. Male
children accounted for 78 (54.50%) and 141 (51.50%) for cases and control respectively. The mean (SD)
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ages of the mothers were 26.44 (7.41) years and 26.84 (6.76) years for cases and controls respectively.
Regarding, religious status, 47 (32.9%) of case and 98 (35.8%) of control were protestant. In terms of
educational status, more than half 83 (61.5%) and 103 (50.7%) of the mothers did not attend formal
education for cases and control respectively. Husbands who did attend formal education were 101
(70.6%) and 119 (69.7%) for cases and control respectively (Table 3).

Regarding occupational status of the mothers, 86 (60.1%) and 175 (63.9%) were housewives for cases
and controls respectively. Regarding occupational status of husbands,28 (19.6%) and 45 (16.4%) were
civil servants for cases and controls respectively. In terms of family size,104 (72.70%) of cases and 118
(43.10%) of control children live in the family with more than 4 members and only 16 (3.8%) of cases and
38 (8.4%) of control children live in the household with the number of under-�ve children greater than two
(Table 3).

 
 



Page 9/27

Table 3
Scio-economic and demographic characteristics of 2–59 months age children who attended

health facility in Hossana town, SNNPR, Ethiopia, 2019
Variable Pneumonia  

  Case (N = 143)

NO. (%)

Control (N = 274)

NO. (%)

Total (N = 417)

NO. (%)

P-value

Age of the child (in months)     P < 0.001

2–11 87 (60.8) 92 (33.6) 179 (42.9)  

12–23 25 (17.5) 55 (20.1) 80 (19.2)

24–35 18 (12.6) 63 (23.0) 81 (19.4)

36–59 13 (9.1) 64 (23.3) 77 (18.5)

Sex of child P = 0.549

Male 78 (54.5) 141 (51.5) 219 (52.5)  

Female 65 (45.5) 133 (48.5) 198 (47.5)

Age of the mother P < 0.001

15–24 88 (61.5) 103 (38.0) 192(46.0)  

25–34 22 (15.4) 130 (47.4) 153 (36.6)

35 and above 33 (23.1) 40 (14.6) 73 (17.4)

Religion       P = 0.861

Muslim 41 (28.7) 71 (25.9) 112 (26.8)  

Protestant 47 (32.9) 98 (35.8) 145 (34.8)

Orthodox 41 (28.7) 82 (29.9) 123 (29.5)

Other 14 (9.7) 23 (8.4) 37 (8.9)

Educational status of the mother P = 0.145

No formal education 81 (60.5) 139 (50.8) 188 (45.1)  

Primary 27 (18.9) 77 (28.1) 143 (34.3)

Secondary 7 (4.9) 16 (5.8) 23 (5.5)

Higher education 21 (14.7) 42 (15.3) 63 (15.1)

Educational status of the father P = 0.894

No formal education 42 (29.4) 83 (30.3) 125 (30.0)  
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Variable Pneumonia  

Primary 14 (9.8) 33 (12.2) 47 (11.3)

Secondary 32 (22.4) 58 (2.2) 90 (21.5)

Higher education 55(38.4) 100 (36.4) 155 (37.2)

Monthly family income (in ETB) P = 0.307

Less than1000 20 (4.0) 35(12.8) 47 (11.3)  

1000–2000 15 (10.5) 95(34.7) 116 (27.8)

Above 2000 108 (75.5) 144(52.5) 254 (60.9)

Number of under �ve children in the HH P = 0.639

More than two 16 (11.2) 38 (13.8) 51 (12.2)  

One-two 127 (88.8) 239 (87.3) 366 (87.8)  

Family size P = 0.02

More than four 104(72.7) 118 (43.1) 222 (53.2)  

Four or less 39(27.3) 156 (56.9) 195 (46.8)

Child health and nutrition related characteristics of the respondents

Regarding nutritional status of the children, 52 (36.4%) of cases and 177 (64.6%) of control were
breastfed for more than one year. Majority of cases, 120 (83.9%) and control 257 (93.8%) were
exclusively breastfed. Fifty-four (37.8%) of cases and 105 (38.3%) of control children started
complimentary feeding at 6 months. Only 8 (5.6%) of cases and 20 (7.3%) of control were wasted.
Twenty-nine (20.3%) of cases and 32 (11.7%) of control were underweight. Eighty-seven (60.8%) of cases
and 89 (32.5%) of control were stunted (Table 4). More than two in ten (21.7%) of cases and 68 (24.8%)
of controls had a history of RTI. Over one fourth (25.9%) of cases and 26 (9.5%) of control had a history
of diarrhea. Sixty-seven (46.9%) of cases and 92 (33.6%) of control had a history of parental RTI (Table 4)
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Table 4
Nutrition and health related characteristics of 2–59 months age children who attended

health facility in Hossaena town, SNNPR, Ethiopia, 2019

  Pneumonia  

Variable Case (N = 143)

NO (%)

Control (N = 274)

NO (%)

Total (N = 417)

NO (%)

p-value

Exclusive breastfeeding status P = 0.001

Non-exclusive 23 (16.1) 17 (6.2) 40 (9.6)  

Exclusive 120 (83.9) 257(93.8) 377 (90.4)

Start complementary feeding at 6 months P = 0.911

No 89 (62.2) 169 (61.7) 258 61.9)  

Yes 54 (37.8) 105 (38.3) 159 (38.1)

Duration of breastfeeding P < 0.001

Less than one year 91 (63.6) 97 (35.4) 188 (45.1)  

One & above year 52 (36.4) 177 (64.6) 229 (54.9)

Weight for height P = 0.509

Wasted 8 (5.6) 20 (7.3) 28 (6.7)  

Not wasted 135 (94.4) 254 (92.7) 389 (93.3)

Weight for age P = 0.018

Underweight 29 (20.3) 32 (11.7) 61 (14.6)  

Normal 114 (79.7) 242 (88.3) 356 (85.4)

Height for age P < 0.001

Stunted 87 (60.8) 89 (32.5) 197 (42.2)  

Not stunted 56 (39.2) 185 (67.5) 241 (57.8)

History of RTI in last 15 days 0.475

Yes 31 (21.7) 68 (24.8) 99 (23.7)  

No 112 (78.3) 206 (75.2) 318 (76.3)

History of diarrhea in the Last 15 days p < 0.001

Yes 37 (25.9) 26 (9.5) 63 (15.1)  

No 106 (74.1) 248 (90.5) 354 (84.9)



Page 12/27

  Pneumonia  

HH history of RTI in last 15 days P = 0.008

Yes 67 (46.9) 92 (33.6) 159 (38.1)  

No 76 (53.1) 182 (66.4) 258 (61.9)

Vaccination status of children

Concerning the vaccination status of the children, only 6 (4.2%) of cases and 12 (4.4%) of control children
were not vaccinated at all and the rest were vaccinated. More than half 91 (63.6%) of cases and 179
(65.3%) of control children were fully vaccinated and the rest were vaccinated up to their age.

 

Environmental characteristics of the respondents
Regarding environmental air condition, more than half of the respondents 80 (55.9%) cases and 169
(61.7%) controls use wood as source of cooking fuel. More than one in �ve (22.4%) of cases and 130
(47.4%) of control cook their food in separate kitchen but around 24 (75%) and 99 (76.2%) of the kitchen
do not have windows at all for cases and controls respectively. More than half 83 (58%) of cases and 189
(69%) of controls children stayed outside the kitchen or cooking room. Over one in �ve (21%) of cases
and 22 (8%) of control respondents reported that there are household member with cigarette smoking
practice (Table 5).
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Table 5
Environmental characteristics of children age from 2–59 month who attended health

facility in Hossaena town, SNNPR, Ethiopia, 2019.

  Pneumonia  

Variables Case (N = 143)

NO (%)

Control (N = 274)

NO (%)

Total (N = 417)

NO (%)

P -value

Fuel mainly used for cooking P < 0.001

Charcoal 44 (30.8) 30 (10.9) 74 (17.7)  

Wood 80 (55.9) 169 (61.7) 249 (59.7)

Electricity 19 (13.3) 75 (27.4) 94 (22.6)

Separate kitchen       P < 0.001

No 111 (77.6) 114 (52.6) 225 (61.2)  

Yes 32 (22.4) 130 (47.4) 162 (38.8)

Kitchen has window (N = 32 Case and 130 control) P = 0.895

No 24 (75.0) 99 (76.2) 123 (75.9)  

Yes 8 (25.0) 31 (23.8) 39 (24.1)  

The children will usually be in the kitchen during cooking P = 0.026

Yes 60 (42.0) 85 (31.0) 145 (34.8)  

No 83 (58.0) 189 (69.0) 272 (65.2)

HH member with cigarette smoking practice P < 0.001

Yes 30 (21.0) 22 (8.0) 52 (12.5) .

No 113 (79.0) 252 (92.0) 365 (87.5)  

Factors associated with community acquired pneumonia

Socio-demographic and nutrition related factors associated
with community acquired pneumonia
In the bi-variable logistic regression analysis, children who were in the age group of 2–11 months were
4.6 times (OR = 4.656, 95% CI = 2.39, 9.04) and those in the age group of 12–23 months were 2.2 times
(OR = 2.24, 95% CI = 1.04, 4.789) more likely to develop pneumonia as compared to children at age
category of 34–59 months. A child born from a mother whose age is less than 25 year was 2.6 times (OR 
= 2.66, 95% CI = 1.75, 4.02) more likely to develop pneumonia compared to a child born from a mother
whose age is 25 years and above. Children living in the family with more than 4 members were 2 times
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(OR = 1.98, 95% CI = 2.09, 4.86) more likely to develop pneumonia as compared to children living in the
family with 4 and less members (Table 6).

Children who fed breast milk for less than one year were 3.2 times (OR = 3.19, 95% CI = 2.1, 4.9) more
likely to develop pneumonia when compared to children who fed breast milk for more than one year.
Children who were not exclusively breast fed were 2.9 times (OR = 2.89, 95% CI = 1.49, 5.62) more likely to
develop pneumonia as compared to children who were on exclusive breast feeding. Underweight children
had 2 times (OR = 1.92, 95% CI = 1.11, 3.33) and stunted children had 3 times (OR = 3.23 95% CI = 2.12,
4.91) more likely to develop pneumonia than normal children (Table 6).

Environmental health-related factors associated with
pneumonia
In the bi-variable logistic regression analysis, children from families who use charcoal as a source of
cooking fuel were 5.8 times (OR = 5.78, 95% CI = 2.91, 11.48) more likely to develop pneumonia as
compared to children from the families who use electricity. Children from families who lack a separate
kitchen for cooking/cook in the main house were 3 times (OR = 3.13 95% CI = 1.97, 4.95) more likely to
develop pneumonia as compared to children from families who use a separate kitchen for cooking.
Children who stayed on cooking room or on the mothers’ back while they are cooking were 1.6 times (OR 
= 1.607, 95% CI = 1.05,2.44) more likely to develop pneumonia as compared to children who stayed
outside the cooking room. Children who were living with the family member with cigarette smoking
practice were 3 times (OR = 3.04, 95% CI = 1.68, 5.504) more likely to develop pneumonia as compared to
children from non-smoking parents (Table 7).

Children who had history of diarrhea in the past two weeks were 3 times (OR = 3.32, 95% CI = 1.92, 5.77)
more likely to develop community acquired pneumonia than children who have no history of diarrhea.
Children from families with a history of RTI in the past 2 weeks prior to data collection were 1.7 times (OR 
= 1.74, 95%CI = 1.15, 2.63) more likely to develop pneumonia as compared to their counterparts (Table 7).

Factors independently associated with community acquired
pneumonia
After adjusting for potential confounding factors, a child born from a mother whose age is less than 25
years was 4 times (AOR = 3.98, 95% CI = 2.16, 7.31) more likely to develop pneumonia as compared to a
child born from a mother whose age is 25 and above years. The occurrence of CAP in children living in
the family with more than 4 members were 5 times (AOR = 4.89, 95% CI = 2.6, 9.4) higher than children
who live with 4 and less family members (Table 6).

The odds of having pneumonia were 2.4 times (AOR = 2.4 95% CI = 1.03, 5.57) more likely among children
who were not exclusively breastfed as compared to children who were on exclusive breast feeding. The
odds of having pneumonia are two times (AOR = 2.02 95% CI = 1.14, 3.61) more likely among stunted
children than normal children (Table 6)
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Children who had history of diarrhea in the last 15 days preceding the data collection were 2.4 times
(AOR = 2.37 95% CI = 1.13, 4.98) more likely to develop CAP than children with no history of diarrhea in
the same time period (Table 7). Children from households which used charcoal as a source of cooking
fuel were 6.8 times (AOR = 6.89, 95% CI = 2.77, 17.12) more likely to develop pneumonia as compared to
children from households which use electricity. Children from family who lack separate kitchen for
cooking/cook in the main house had double risk of getting CAP than children from family who use
separate kitchen for cooking (AOR = 2.20,95% CI = 1.23, 3.91). Children who were living with the family
member with cigarette smoking practice were 3.8 times (AOR = 3.79, 95% CI = 1.82, 7.91) more likely to
develop pneumonia as compared to children from non-smoking parents (Table 7).
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Table 6
Socio-demographic and nutritional factors associated with pneumonia using bi-variable and

multi-variable logistic regression of 2–59-month children attended health facility in Hossaena
town, SNNPR, Ethiopia 2019

  Pneumonia  

Variables Case

(N = 143)

Control

(N = 274)

COR (95% CI) AOR (95% CI)

Age of the child in months  

2–11 87 92 4.65 (2.39,9.04) *** 0.03 (0.62,14.82)

12–23 25 55 2.23 (1.04,4.87) ** 1.23 (0.27,8.19)

24–35 18 63 1.40 (0.63,3.11) 1.80 (0.67,4.81)

36 and above 13 64 1 1

Age of the mother in years  

15–25 88 103 2.65 (1.75,4.02) *** 3.98 (2.16,7.31) ***

25 and above 55 171 1 1

Educational status of the mother  

No formal education 88 139 1.26 (1.02,4.27) 0.71 (0.29,1.76)

Primary 27 77 0.70 (0.35,1.38) 0.58 (0.23,1.50)

Secondary 7 16 0.87 (0.31,2.45) 0.80 (0.19,3.25)

Higher education 21 42 1 1

Family size  

More than four 104 157 1.98 (1.28,3.08) ** 4.98 (2.62,9.49) ***

Four or less 39 117 1 1

Exclusive breastfeeding status 2.40 (1.03,5.57) *

Non exclusive 23 17 2.89 (1.49,5.62) **  

Exclusive 120 257 1  

Duration of breastfeeding  

Less than one year 91 97 3.19 (2.09,4.86) *** 1.08 (0.25,4.53)

one and above year 52 177 1 1

Weight for age  
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  Pneumonia  

Underweight 29 32 1.92 (1.11,3.33)** 0.97 (0.46,2.02)

Normal 114 242 1 1

Height for age  

Stunted 87 89 3.22 (2.12,4.91)*** 1.99 (1.11,3.57)*

Not stunted 56 185 1 1

* Signi�cant at p-value < 0.05, ** Signi�cant at p-value between 0.01 and 0.001, *** Signi�cant at p-value 
< 0.001

Note: Hosmer and lemeshow’s goodness of model test was found to be p – value of 0.313 which
indicates the goodness of the model to predict the outcome.
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Table 7
Environmental and health related factor associated with pneumonia using bi-variable and multi-

variable logistic regression of 2–59-month children attended health facility in Hossana town,
SNNPR, Ethiopia 2019

Pneumonia  

Variables Case (N = 143) Control (N = 274) COR (95%CI) AOR (95% CI)

History of diarrhea in the Last 15 days  

Yes 37 26 3.32 (1.92,5.77) *** 2.37 (1.13,4.98) *

No 106 248 1 1

HH history of RTI in the Last 15 days  

Yes 67 92 1.74 (1.15,2.63) ** 1.57 (0.91,2.70)

No 76 182 1 1

Fuel mainly used for cooking  

Charcoal 44 30 5.78 (2.91,11.48) *** 6.89 (2.77,17.12) ***

Wood 80 169 1.8 (1.05,3.30) * 2.01 (0.88,4.61)

Electricity 19 75 1 1

Separate kitchen  

No 111 144 3.13 (1.97,4.95) *** 2.20 (1.23,3.91) **

Yes 32 130 1 1

HH member with cigarette smoking practice  

Yes 30 22 3.04 (1.68,5.50) *** 3.79 (1.82,7.90) ***

No 113 252 1 1

The children will usually be in the kitchen during cooking  

Yes 60 85 1.60 (1.05,2.44) *** 1.45 (0.84,2.49)

No 83 189 1  

* Signi�cant at p-value < 0.05, ** Signi�cant at p-value between 0.01 and 0.001, *** Signi�cant at p-value 
< 0.001

Note: Hosmer and lemeshow’s goodness of model test was found to be p – value of 0.313 which
indicates the goodness of the model to predict the outcome.

Discussion
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Pneumonia in under-�ve year age children is the leading cause of morbidity and mortality in Ethiopia and
other developing countries. Identifying modi�able risk factors for pneumonia could be important for
proper management and prevention strategy of CAP.

The result of this study identi�ed maternal age less than 25 years as a risk factor for CAP. There were
similar studies conducted in different countries which reported young maternal age as risk factor for
under-�ve children pneumonia. For example, a case-control study conducted in Brazilian metropolitan
area and other research report of Southeast Asian countries reported young maternal age as the risk
factors for developing under-�ve CAP (33, 34). However, a case-control study conducted in urban area of
Oromia region and across sectional study conducted in Este town and the surrounding rural kebeles,
Northwest Ethiopia reported absence of association between maternal age and occurrence of CAP in
under-�ve children (30, 35).

The possible reason for this contrasting �nding might be due to the different maternal age classi�cation
that the studies used based on their situations. The possible explanation for the current �nding might be
poor experience of younger mothers on child care and feeding. Additionally, there is higher risk of
unintended and unwanted pregnancy in young mothers (36) which may lead to poor child care which
might be a risk factor for occurrence of community acquired pneumonia in under-�ve children.

In this study large family size was also identi�ed as risk factor of CAP. This �nding is in line with similar
study conducted in south-west Ethiopia which identi�ed signi�cant association between family size and
community acquired pneumonia in under-�ve children (37). A cross sectional study conducted in the
North West Ethiopia also showed signi�cant association between family size and community acquired
pneumonia in under-�ve children (35). But another study conducted in northwest Ethiopia reported no
association between family size and CAP (38). This difference in �nding could be due difference in study
time which might have caused change in risk factors over time. The possible explanation could be that
large family size usually connected with crowding at home which increase the transmission of respiratory
tract infection through air droplet.

In this study, non-exclusive breast feeding showed signi�cant association with occurrence of CAP. This
�nding is in line with a systematic review on the bene�t of exclusive breast feeding that showed there
were a 23 percent reduction in the occurrence of pneumonia among exclusively breastfed children (39). A
Case-control study conducted in North Achefer District; Northwest Ethiopia also showed that exclusive
breast feeding reduced the occurrence of community acquired pneumonia by 83 percent among under-
�ve children (38). This difference in �gures may be because the former is global study with average
percent and the latter is done in a country with one the highest under �ve CAP burden. The possible
explanation for this association could be the fact that breast feeding in early age protect infant’s (provide
passive protection) against infection and has protective factor for reducing risk of respiratory illness
including pneumonia.

Stunting was also identi�ed as the risk factor for pneumonia in this study. The �nding is consistent with
study done in Bangladesh which showed the incidence of community acquired pneumonia is
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signi�cantly higher among stunted children (40). A cross sectional study conducted in Este town and the
surrounding rural kebeles, Northwest Ethiopia showed signi�cant association between stunting and
community acquired pneumonia, (35).

The possible explanation for this association could be that stunting indicates long term malnutritional of
the children, which weakens child’s natural body de�ance mechanism and the child becomes susceptible
for the disease-causing agent. Children who had history of diarrhea in the last 15 days preceding the data
collection were 2.4 times more likely to develop CAP. This �nding is in line with the studies conducted in
different parts of the world. For instance, a study conducted in Tigray region, Ethiopia, the occurrence of
community acquired pneumonia was increased among children who have history of diarrhea (41). A
Case-control study conducted in urban area of Oromia and Amhara regions, Ethiopia, also showed
signi�cant association between diarrhea and community acquired pneumonia in under-�ve children;
children who had history of diarrhea in the past two weeks were 3 times more likely to develop
community acquired pneumonia than children who have no history of diarrhea (30). Children who have
concomitant illness like diarrhea which may compromise their nutritional status, have a lowered
immunity and making them more susceptible to infectious agent including pneumonia.

From the variables related with indoor and environmental air pollution, use of charcoals as a source of
cooking fuel shown statistically signi�cant association with community acquired pneumonia in under-
�ve children. This �nding is consistent with study conducted in Este town, North-west Ethiopia which
showed signi�cant association between charcoal use and community acquired pneumonia in under-�ve
children (35). This might be due to higher environmental/indoor air pollution from charcoal/wood use; air
pollutants may adversely affect host defense mechanism of the air way against pathogens.

Lack of separate kitchen for and cooking in the main house were also other factors identi�ed as a risk
factor for community acquired pneumonia in under-�ve age children. This �nding is consistent with a
case-control study conducted in Ndola, Zambia, which showed signi�cant association between not
having separate room for cooking and occurrence of acute respiratory tract infection in under-�ve
children (42). A cross sectional study conducted in Kenya also showed signi�cant association between
cooking near bed and acute respiratory tract infection in under-�ve children (43). Similar result is also
reported at a cross sectional study conducted in Wondogenet district in Sidama zone, Ethiopia, which
showed that absence of separate kitchen was 6.83 times higher risk for the acquirement of community
acquired pneumonia in under-�ve age children (29). In these cases, risk of household air pollution is high,
which contributes to pulmonary in�ammation and tissue damage that favors the growth of ethologic
agent and increase susceptibility of children to acquire pneumonia (3).

Finally, cigarette smoking was identi�ed as risk factor for CAP; children who were living with the family
member with cigarette smoking practice were 3.7 times more likely to develop pneumonia as compared
to children from non-smoking parents. The result is supported by a prospective cohort and case-control
study conducted in England and Gambia respectively showed signi�cant association between household
cigarette smoking and community acquired pneumonia in under-�ve children (44, 45).A case-control
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study conducted in southwest Ethiopia also showed signi�cant association between household cigarette
smoking and occurrence of community acquired pneumonia in under-�ve children, identi�ed household
cigarette smoking as independent risk factor for the occurrence of community acquired pneumonia in
under-�ve children(37). But a case-control study conducted in Brazilian metropolitan area and a cross
sectional study conducted in northwest Ethiopia reported that there were no association between parental
cigarette smoking and the occurrence of community acquired pneumonia in under-�ve children (34, 35).
This difference in the �ndings may be due to the study’s failure to indicate whether the smoking is indoor
or outdoor. The possible explanation for the current �nding could be that smoking contributes to the
particulate load in indoor air and inhaling particles which limit the action of mucus and leading to cough
in children. Further it causes lung tissue damage which leads to accumulation of �uid and favors the
growth of disease-causing agent.

Conclusion
The risk factors of community acquired pneumonia were maternal age less than 25 years, family size
greater than four, non-exclusive breast feeding, stunting, history of diarrhea in the last 15 days, wood and
charcoal used as a source of cooking fuel, lack of separate kitchen and parental smoking.

Strength and Limitation of the Study
The strength of the study was being case control study design and its limitation was health facility
controls were used; community/neighborhood control would offer better comparison and given
interviewers a chance to observe environmental and housing condition and used to limit social
desirability bias; and there is age discrepancy between case and control which in turn made the
comparison di�cult.
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Figures

Figure 1

proportional sample size allocation for a study on determinants of community acquired pneumonia
among 2-59 months age children attending health facility in Hossaena town, SNNPR, Ethiopia, 2019
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Figure 2

Vaccination status of 2-59 months age children who attended health facilities in Hossana town, SNNPR,
Ethiopia,2019


