DSpace Institution

DSpace Repository http://dspace.org
Biology Thesis and Dissertations
2021-03-03

Prevalence and risk factors of
pneumonia among under- five children
attending Dangila Primary Hospital,
northwest Ethiopia

Solomon, Gedif

http://ir.bdu.edu.et/handle/123456789/12002

......



BAHIRDAR UNIVERSITY

GRAGUATE STUDIES OFFICE
COLLEGE OF SCIENCE

DEPARTMENT OF BIOLOGY

Prevalence and risk factors of pneumonia among under- five

children attending Dangila Primary Hospital, northwest Ethiopia

By: Solomon Gedif

BDU 1018520

June, 2020



BAHIRDAR UNIVERSITY
GRAGUATE STUDIES OFFICE
COLLEGE OF SCIENCE

DEPARTMENT OF BIOLOGY

Prevalence and risk factors of pneumonia among under- five

children attending Dangila Primary Hospital, northwest Ethiopia

By:

Solomon Gedif

Advisor: Dr. Abaineh Munshea

A Thesis submitted to the Department of Biology for the partial fulfillment of
the requirements for the degree of Master of Science in Biology (Biomedical

sciences)

August, 2020

Bahir- Dar, Ethiopia



BAHIRDAR UNIVERSITY
GRAGUATE STUDIES OFFICE
COLLEGE OF SCIENCE

DEPARTMENT OF BIOLOGY

Approval of thesis for defence

I here by certify that | have supervised ,read,and evaluated this thesis titled: Prevalence and risk factors
of pneumonia among under- five children attending Dangila Primary Hospital, northwest Ethiopia by

Solomon Gedif prepared under my guidance. | recommended the thesis be submitted for oral defence.

Advisors Name Signature Date
Abaineh Munshea (PhD)




BAHIRDAR UNIVERSITY
GRAGUATE STUDIES OFFICE
COLLEGE OF SCIENCE

DEPARTMENT OF BIOLOGY

Examinors approval form
Thesis for defence Result

We here by certify that, we have examined thesis entitled - Prevalence and risk factors of pneumonia
among under- five children attending Dangila Primary Hospital, northwest Ethiopia by Solomon Gedif

has been approved for the fulfillment of Master science in Biology (Biomedical science).

Board of Examiners

External Examiners Name Signature Date

Internal Examinors Name Signature Date

Chair Persons Name Signature Date



Declaration

This paper that submitted to the School of post graduate Studies of Bahir -Dar University in partial
fulfillment to the requirement for Master of Sciences in Biology (Biomedical sciences) is my original
work conducted by my own, under the supervision of Dr. Abaineh Munshea and it has not been
presented for a degree in this or other universities. All the sources of the materials used for this thesis

and all people who gave support for this work are fully referenced and acknowledged.

Name

Signature

Date of submission




ACKNOWLEDGMENT

I would like to express my truthful thanks to my advisor Dr. Abaineh Munshea for his guidance and
support during the whole period of my study from title selection to my final study report. He is quick to
point out my mistakes and quicker to encourage me so | have learnt a lot under his guidance. | am very
happy to extend my thanks to Bahir-Dar University department of biology for giving necessary
supportive letters that helps for my study. | would like to thank staff members of Dangila primary
hospital especially. Special thanks go to the respondents who devoted their time to fill the
questionnaires. Finally I would like to thank my colleagues who contributed directly or indirectly to the

successful completion of my work.



Table of contents

Contents Page
DIBCIATALION ...ttt bbbt b et E bR bRt n s i
ACKNOWIBAGMENT ... ettt et e b e e se e s seesbeeseeabeesbeestesneesneenseanaenraeneens iv
TADIE OF CONMTENTS ...t b bbbt b et b b %
LESE OF T8I ...t viii
TS 0 o USSP iX
LIST OF ABBREVIATIONS|JACRONYMS ..ottt st X
N = R I ¥ N G [PPSR PSP Xi
1. INTRODUCTION ...ttt ettt ettt be et e b e e st e e bt e e st e e ke e e st e e nbe e e nbeesbeeenbeenaeeanes 1
1.1. Back ground OF the STUAY ........ooiiiiiiee bbb 1
1.2 Statement Of the ProDIEM ... e 3
1.3 SIgNITICANCE OF the STUAY .....cueeiiiiiee e 5
1.4 ODJECtIVES OF T STUAY ...t 6
1.4.1 GENEral ODJECTIVE ..ottt bbbt b et n e 6

1.4.2 SPECITIC ODJECLIVES ...eeviiii ettt ettt ettt et e s te e beeseesreesreenneaneenre e 6

2. LITERATURE REVIEW ...ttt e et 7
2.0, PIIBUIMIONIA ...tttk e bbbt bbb st b b e bbb et bt bttt b 7
2.2 Global Epidemiology and Prevalence of under- five years old pneumonia.............cccoceevviveveenenne. 8
2.3 Associated Factors to under-five PneumMONI@..........cceiveiiiie it 9
2.3.1 Socio Demographic CharaCteriStiCS.......cuuiiiiiiiiiiiiie e 9

2.4. Environmental RISK FACIOIS .........oiiiiiiiiiii e 10
2.4.1 INd0OT @11 POHULION ...t bbbt 10

2.4.2 Inappropriate sanitation and OVErCrOWAEd............ooiririiiieieieseseeee e 11
2.4.3 Environmental tobacco smoke (ETS) and maternal prenatal smoking (MPS) ..........cccccvn.e. 12

\"



2.5 Prevalence Under five Pneumonia in EthIOPIa ........cccovviieiiiii e 14

2.6 Pathogenesis and Modes of transmission Of PNEUMONIA ..........cccevveieiieie e 14
2.7 DIagnoSiS OF PREUMONIA........eciiiieieeie ettt ste et e et et e et e reesbeebesseesteesaeereesreeseaneenreas 15
2.7.1. Some common uses of the procedure of Chest X-ray .........ccccovevieiiiii i 15

2.7.2. Interpretation of chest x-ray during diagnosis of under-five years’ old pneumonia infection

.................................................................................................................................................. 17

2.8.2 OXYGEN TNEIAPY ...ttt ettt bbbttt b bbbt 19
2.9 Prevention and Control 0f PNEUMONIA .........ccoiiiiiiiiiieece s 20
. MATERIALS AND METHODES ... .o 21
3.1 Study DesSign and StUAY PEIIOU.........ciieiuiiiiieeie e reeste e s raesre s e e sreeneeaneesreas 21
3.2 DesCription Of the STUAY ATEa........ccueiieii ettt e e e aeaneenreas 21
3.3 Source and the study POPUIALION ..........cciuiiiiiicie e ereas 22
3.4 . Inclusion and EXCIUSTON CIIEEITA ........cviuirieieiiiieieiete e 22
3.5, VAITADIES. ...t bbb 22
3.5.1 INdepPendent VariabIES ..........cooouiiieieeie et 22
3.5.2 Dependent VariabIe ..........ooo i 23
3.5.3 Operational DETINITIONS. .........iiiiiiiei e b bt 23
3.6. Sampling method and Sample size determination ............cccoceveiiiiiennieeee e 23
3.7. Data COIIECTION PrOCEAUIES .......ouiiiiieeiieieee ettt bbbt 24
3.7.1 QUESLIONNAITE SUIVEY ....eeuvitiiiitieiieteeseete ettt be ettt nb e bbb e e st e st e e et e b et e bt bt eneene e e ennas 24
3.8. Detection methods OF PNEUMONIA .........couiiiiiiiii i 24
IR I R @ [T o LI BT To | o0 LY £SO SUSRTP 24
3.8.2 The procedure of radiological diagnOSIS.........ccueiiiiiiiiiiieiie e 24
3.9. Data processing and @NalYSIS........ccuiiiieiiiiiieiie et 25
3.10. Ethical CONSIABIALION ..ottt 25

vi



3.11. Reliability and Validity .......ccoveiuiiieiieie et snaenaeaneenreas 26
S | OSSR 27
4.1. Socio demographic characteristics of the study SUDJECES ........ccccvveeiiiieiieseee e, 27

4.2 The association of Socio-demographic factors and pneumonia prevalence among under- five

children attending Dangila primary hOSpital ............ccccooiiiiiiiiii e, 29

4.3 Environmental factors and pneumonia prevalence among under- five children attending

Dangila primary NOSPItal...........coooiiiiiice e 31

4.4. Nutrition, immunization and past co-morbidity related factor and pneumonia prevalence

among under- five children attending Dangila primary hospital ..............ccccccoveviiiiiiiciiien, 33

4.5. The association of Signs and symptom related characteristics of study subjects and pneumonia

Prevalence in the STUAY Area. ........cocviiiiiiie e 35

4.6. Binary logistic regression analysis of Socio-demographic factors and pneumonia prevalence
among UNder- FIVE CRITAIEN ..o e 36

4.7. Binary logistic regression analysis of Environmental factors and pneumonia prevalence among

UNAEE- FIVE CRIIATEN . ettt e e e e e et e e e e e e e e e 38

4.8 Binary logistic regression analysis of Nutrition, immunization and past co-morbidity related

factor and ppneumonia prevalence among under- five children............cccooevviveiiein v 39

4.9 Binary logistic regression analysis of Signs and symptom related characteristics of study

subjects and Pneumonia PreValBNCE. ..........ooi i 40

4.10 Multivariate logistic regression analysis of selected variables and pneumonia positivity ...... 41

5. DIISCUSSION ...ttt bbb bbb bR e b b e s bbbkt b bt n bt 43
6. Conclusion and RECOMMENUALION ..........cviiiiiiiiiiice bbb 46
B. 1. CONCIUSTON ...ttt bbbt bbbttt b bbbt b e 46
6.2. RECOMMEBNUALION ...ttt bbbt bbbt n e 47
REFERENGES ...ttt bttt e h ettt e b et e ae e e s be e e a b e e bt e e mb e e sbeeanbeenbeeennee e 48
AN o] o 1=] T |G SRR 54
N o] 1=] 1o |l | TSRO U VR PRURPRURRPR 57

vii



List of table

Table Page
Table. 1 Socio demographic characteristics of study subjects, visiting pediatric ward Dangila primary

hospital north west of Ethiopia (N =384) ......ccciieiieecece e 28

Table 2. The association between Socio-demographic factors and pneumonia prevalence among under-
five children in Dangila hospital, September 2019-june, 2020 ............cooveiieieieienineeceeeee 30

Table 3. Environmental factors and pneumonia prevalence among under- five children ........................ 32

Table 4. The association between Nutrition, immunization and past co-morbidity related factor and

pneumonia prevalence in Dangila hospital, September 2019-june, 2020................ccevevennn, 34

Table 5 Signs and symptom related characteristics of study subjects and pneumonia prevalence in
Dangila hospital, September 2019-June, 2020 ..........ccooiiiiiiieieere e 35

Table 6. Binary logistic regression analysis of Socio-demographic factors and pneumonia prevalence

among under- five Children. ... .. ... 37

Table.7 Binary logistic regression analysis of Environmental factors and pneumonia prevalence among

UNAEE= FIVE CRITAIEN .ot e et e e e e e e e e eea s 38

Table 8. Binary logistic regression analysis of Nutrition, immunization and past co-morbidity related

factor and pneumonia prevalence among under- five children...........ccocveveieiieice e, 39

Table 9 Binary logistic regression analysis of Signs and symptom related characteristics of study

subjects and pneumonia prevalence in Dangila hospital, September 2019-june, 2020. ............... 40

Table 10. Multivariate analysis OF FiSK FACOIS............cuiiiiiiiiieiiie e 42

viii



List of Figure

Figure Page
Figure.1 Burning of wood for charcoal production (Photo taken by Solomon Gedif, 2012)......... 11
Figure 2. Posterior Anterior Projection Of Chest X-Ry (PA).......coiriiiiiiiiiiiieieee 15
Figure 3.X-ray machine (Adopted from Dangila Primary Hospital X-ray room, 2012)............... 16
Figure 4 .Pleural Effusion (Adopted from Dangila Primary Hospital X-Ray Room)................ 17
Figure 5. Air bronchogram in PReUMONIA ....... ..ottt e 18

Figure 6. Lung Collapsed Represented by Arrows (Adopted from Dangila Primary Hospital X-Ray

ROOM, 2002 .. ettt 18
Figure 7. Pneumonia infected children treated with antibiotics (Photo taken by

S0IomMON Gedif, 2012. ... . e 19
Figure 8. Pneumonia infected children treated with Oxygen therapy (Photo taken by

S0lomMON Gedif, 2012). ... o, 20
Figure.9 The Map of study area (source; FDRE CSA, 2007).......ccoiiiiriiiiiiiiieieieeeene, 22



LIST OF ABBREVIATIONS|ACRONYMS

ALRI
AOR
CAP
Cl
CcO2
COPD
COR
CSA
CXR

Acute lower respiratory infections
Adjusted Odds Ratio
Community-acquired pneumonia
Confidence of interval
carbon dioxide
chronic obstructive pulmonary disease
Crude Odds Ratio
central statistical agency
Chest X-Ray

DWRDAO Dangila Woreda Rural Development and Agricultural Office

EDHS
ETS
FDRE
HIB
HIV
LMICs
MPS
MS
PM
RSV
SHS
SPSS
SS

UN
UNICEF
VOC
WHO

Ethiopia Demographic and Health Survey
Environmental tobacco smoke
federal democratic republic of Ethiopia
Homophiles influenza type b

Human immune deficiency virus

low and middle-income countries
Maternal prenatal smoking

Main stream smoke

particulate matter

Respiratory syncytial virus

Secondhand smoke

Statistical Package for Social Sciences software
Side stream smoke

United Nation

United nation children’s Emergency fund
Volatile organic compounds

World Health Organization



ABSTRACT
Pneumonia is the biggest single cause of childhood morbidity and mortality under the age of five years

in developing countries, including Ethiopia. A hospital based cross- sectional study was conducted with
the objective of determining the prevalence of pneumonia and its associated risk factors among under-
five children admitted to Dangila primary hospital, northwest, Ethiopia. Socio-demographic,
environmental, nutrition and past co-morbidity related characteristics, and other clinical variables were
collected from 384 caregivers/mothers and of their under-five children using structured questionnaire
and patient records. Statuses of pneumonia was detected using rapid x-ray diagnostic detection
method. Data were analyzed using statistical package software for social sciences (SPSS) version 20.
Bivariate and multivariate logistic regression analyses were used to identify the possible risk factors
of pneumonia among under-five children. Variables having p-value < 0.05 were considered as
statistically significant. From the total of 384 under five children included in this study, 68(17.7%)
were found to be pneumonia positive. A higher prevalence (31%) of pneumonia positive in this finding
was observed in age range of 37-59 months. Under—five children from from parents who used firewood
and charcoal as source of fuel for cooking were the most pneumonia affected as compared to children
whose families use other items as a source of fuel for cooking food. No pneumonia cases were detected
among households who were using electric power for food cooking. Under -five years old children who
lived in urban area and located on mothers back during cooking were more likely associated with
pneumonia than children who lived in rural area and outside the cooking house. Children from low
educational status of parents were more affected by pneumonia than Children from high educational
status of parents. In this study high prevalence of pneumonia was observed in children from smoker
households than children from non-smoker households. Keeping cattle in the living room was an
important risk factor for pneumonia positivity among under-five children. Partial breast feeder under-
five children were more infected in pneumonia than those who were exclusive breast fed. Children were
breast fed less than six months were the most affected in pneumonia than children were breast fed 6 to
12months. Relatively higher prevalence rates of pneumonia were found among children who had history
of cough, fast breathing and difficulty in breathing, than those who did not report these clinical
manifestations. Children who had tonsillitis in the last two weeks were more likely to develop
pneumonia than Children who had no tonsillitis.

Keywords: Dangila, Ethiopia, Pneumonia, Prevalence, Risk factors, Under-five children
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1. INTRODUCTION
1.1. Back ground of the Study

Pneumonia is a serious disease that affects alveoli and the bronchioles and resulting difficulty in
breathing. It is usually caused by bacteria, viruses, or fungi. In virus and bacteria’s it may occur up to
45% in children and 15% in adults. Bacteria are the most common cause of community-acquired
pneumonia (CAP), with streptococcus pneumonia isolated in nearly 50% of cases, Homophiles influenza
in 20%, and Mycoplasma pneumonia in 3% of cases.( Nair et al., 2011). Common viral infection agents
of pneumonia include rhinoviruses, coronaviruses, influenza virus, respiratory syncytial virus (RSV),
adenovirus, and Para influenza. Fungal pneumonia is uncommon, but occurs more commonly in

individuals with weakened immune systems or other medical problems (Hortal et al., 2014).

The infection of pneumonia causes inflammation in the air sacs of the lungs ,this result a buildup of fluid
that makes it hard to breath and it can be a medical emergency, especially among high risk groups like
people over 65 and under five years old. Once the infection gets into the lungs, inflammation causes air
sacs (alveoli), to fill-up with fluid or pus that can lead to trouble breathing, coughing and coughing up
yellow or brown mucus. If the infection fluid buildup get sever enough, it can stop the lungs from doing
their job. When the lungs are un able to add oxygen to the blood and remove carbon dioxide at the correct
levels, respiratory failure can occure. Typically it affects the lungs, but complication can lead to problems
in circulatory system, when the infection spread from the lungs into the blood stream that result septic
shock and it causes very low blood pressure and a reduced blood flow to the major body organs. When
the organs don’t get enough blood and oxygen, they become damaged and eventually shout down (organ
failure). It also affects the muscular system of the body in such a way that, as the body tries to fight an
infection, weakness of muscle may also occur (Nair et al., 2011; Tramper-Stranders, 2018).

Globally Pneumonia is the leading cause of child mortality from infectious diseases, accounting for
approximately 16% of under-five years’ old children died and causing more deaths (Walker et al., 2013).
From this 90-95% of deaths occur in the developing world. Most cases occur in India (43 million), China
(21 million) and Pakistan (10 million), with additional high numbers in Bangladesh, Indonesia and
Nigeria (6 million each (Rudan et al., 2010). The African Region has the highest burden of global child
mortality, 50% of worldwide deaths from pneumonia in this age group. By contrast, less than 2% of these

deaths take place in the European Region and less than 3% in the Region of the Americas. More than



90% of all deaths due to pneumonia in children age less than 5 years take place in 40 countries. The
incidence and severity of childhood pneumonia was highest in Africa and south East Asia, which
accounted for 30% and 39% respectively of the global burden of severe cases. More than 490,000
children under-five died by pneumonia in sub-Saharan Africa (Rudan et al., 2010).

Based on the place and ways of occurrence, pneumonia can be community-acquired, hospital-acquired
(nosocomial) and ventilator associated pneumonia and also it can classified by the area of lung affected:
lobar, bronchial and acute interstitial pneumonia. Based on signs and symptoms it can classified as non-
severe, severe, or very severe. People with infectious pneumonia often have a productive cough, fever
accompanied by shaking chills, shortness of breath, sharp or stabbing chest pain during deep breaths, and
an increased rate of breathing (WHO, 2017). Deferent risk factors are associated with childhood
pneumonia in developing countries including malnutrition, low birth weight, nonexclusive breast feeding
for the first 6 months of age and lack of immunization. Besides the above factors, housing condition,
passive smoking, maternal education, day care attendance, birth order, and environmental factors such as
indoor air pollution, overcrowding, humidity, and outdoor air pollution are also associated with

pneumonia infection (Rudan et al., 2010).

The cornerstones of effective treatment for childhood pneumonia are antibiotics and supportive care.
Breastfeeding practices, including exclusive breastfeeding during the first six months of life and
continued breastfeeding until 24 months of age are critical for reducing the burden of under-five
Pneumonia. The protective effect of human milk also against respiratory infection is attributed to its
numerous immune-biological component (Lambert, 2013). Community case management of childhood
pneumonia reduces pneumonia mortality by 70%. Accumulating evidence suggests that community
based use of oral antibiotics for pneumonia may be a feasible and effective strategy for reducing
mortality (Rashid et al., 2017). Improved access to health care, immunization, better nutrition, promotion
of breast feeding, and improved living conditions contribute to the reduction in incidence of pneumonia
and decline in case fatality rates. Improved home ventilation and reduction in exposure to indoor air
pollution and cigarette smoke are important strategies to reduce the severity and incidence of childhood
pneumonia. Prevention of pneumonia has also been expedited by the introduction of Homophiles
influenza type b (HIB), pneumococcal conjugate vaccines (PCV) and respiratory syncytial virus (RSV).
Effectiveness of Homophiles influenza type b (HIB) vaccine in low and middle income countries
indicates a reduction of 18% in radiological pneumonia, of 6% in severe pneumonia and of 7% in

pneumonia-associated mortality (Gray and Zar, 2010).
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1.2 Statement of the problem

Pneumonia is a global health concern with high mortality rate among children under- five year’s old. It
causes nearly 1.2 million in earlier age and it is the most common infectious cause of death in that age
group, causing more deaths per year than malaria HIV and measles. The incidence and severity of under-
five years old children pneumonia is highest in low income and middle income countries (Jean Monod et
al., 2018). In developing countries the greatest burden of the diseases is among under- five year old
children. Pneumococcal vaccines (PCVS) could prevent most bacterial pneumonia cases, but 170 million
children -under five years in developing countries are unimmunized. One third of children with
pneumonia like symptoms do not seek appropriate care. According to UNICEF 2018 report, pneumonia
was the biggest killer of children under-five in 2017 and 17% of child deaths in 2018 in Ethiopia
(UNICEF, 2018). In Ethiopia, pneumonia is a leading single disease killing under-five years’ old children
and it is estimated that 3,370,000 children encounter pneumonia annually which contributes to 18% of all

causes of deaths killing over 40,000 under-five years old children every year(Walker et al., 2013).

The epidemiology of childhood pneumonia varies widely between different regions of the world related
to prevalence of risk factors and causative pathogens (Rudan et al., 2008). Likewise, varied prevalence
rates of under-five pneumonia were reported across different parts of Ethiopia. It was 5.5% in Debre-
Berhan district, northeast Ethiopia (Gebretsadik Shibre, 2015), 16.1% in Este town, northwest Ethiopia
(Gedefaw Abeje et al., 2014), 17.6% in Boloso Bombe Woreda, southern Ethiopia (Astehun Lenda ,
2018), 28.1% in Jimma zone, west Ethiopia (Kenenisa Tegenu ,2018) and 33.5% in Wondo Genet
district, Sidama zone, southern Ethiopia (Teshome Abuka et al., (2016). As stated in different studies,
local factors that are associated to under five pneumonia are comorbidities, maternal age, current parental
smoking, over crowdedness, indoor air pollution, maternal education and non- exclusive breast feeding
during the first six month of life (Gedefaw Molla and Berhe Resom, 2015).

The majority of studies on pneumonia carried out in developed nation, with only insignificant studies
were conducted in Ethiopia. Some variables that was found to be risk of pneumonia in one study may not
necessary to be a risk factor of pneumonia in other study, that possible risk factors of under- five years
old pneumonia vary across the geographical location. It might be difficult to generalize the result to the
other regions outside of the study area. Among under- five years old children, Burden and severity of
pneumonia was high in Ethiopia, due to less attention of effective preventive involvements like

immunization of a child, lack of good access to care a child and less availability of effective treatment



approaches of pneumonia. The most important cultural gaps about pneumonia infection or other health
infection was mothers’ awareness about health care seeking behavior related to children health. Parents in
the study area were not perceived children illness, as a serious enough. Distance from health center, lack
of money at the family level for seeking treatment at the hospital level and most mothers in rural areas
did not have knowledge about severity of under-five pneumonia. Pneumonia disease burden a direct
health costs related to medical utilizations and the use of prescription drugs, also indirect costs that was
related to absenteeism of care givers from their own day to day activity while the patients used more
medical care services, particularly inpatient services than non-patient services. Pneumonia is not only the
problems of individuals, but it is also equally the problem of health institution and communities at large.
Even though improvements were done to prevent pneumonia, little is known about pneumonia and risk
factors among under-five children in Ethiopia including study area at the community level. Besides, the
insufficient attention that had given to under five pneumonia infection and risk factors was one of the
pushing issues in order to study the present problem (Tsion Assefa et al., 2008).

The study was carried out to fill the above mentioned gaps by assessing the prevalence of pneumonia
among under- five year’s old children and risk factors in this hospital, and to update the previous
knowledge on the same problem.



1.3 Significance of the study

The significance of this study was to describe the prevalence of pneumonia and risk factors among under-
five year’s old children in the study area. It may serves as source information for concerned health care
officials to prioritize this health related problem and prevent it. In addition, the information obtained from
this study may also important for the governmental and nongovernmental organization to widen their
scope on prevention and intervention of under-five years’ old pneumonia in order to improve the health
status of the community. The result of this study was also thought to give a baseline information for
further large scale studies on the same problem and also used to ensure the continuity of variety of care

so that healthy pre-school under five years age children were transformed to healthy adolescent.



1.4 Objectives of the Study

1.4.1 General Objective
e To determine the prevalence of pneumonia and associated risk factors among under-five
children in DangilaWoreda, northwest of Ethiopia.

1.4.2 Specific Objectives
e To determine the prevalence of pneumonia among under-five children in Dangila primary
hospital, northwest Ethiopia.

e To assess the association of pneumonia and potential risk factors among under-five children
in Dangila Woreda, northwest Ethiopia.



2. LITERATURE REVIEW

2.1. Pneumonia

Pneumonia is an acute inflammation of the lower respiratory tract infection and it characterized by an
inflammation of the lung, which is caused by bacteria, virus and fungi. It is an acute infection of the
lungs when the alveoli are filled with pus and fluid, which makes breathing painful and limits oxygen
intake. The most common pathogens that causes pneumonia are Streptococcus pneumonia, Homophiles
influenza type b (Hib), and respiratory syncytial virus (RSV).Streptococcus pneumonia is the most
common cause of bacterial pneumonia in under five year old children in the developing world. The
second most common cause of bacterial pneumonia in children is Homophiles influenza type b (Hib),
followed by respiratory syncytial virus( RSV) which is the most common cause of viral pneumonia in
children under two years (Astehun Lenda, 2018). The populations most at risk for pneumonia are

children under five years old, people aged 65 or over, and people with pre-existing health problems.

Pneumonia remains the leading cause of death in children under five worldwide. It accounts for about
1.6 million deaths a year in this age group - 18% of all deaths among children under five. More than
99% of all pneumonia deaths occur in low- and middle-income countries. South Asia and sub-Saharan
Africa bear the burden of more than half of the total number of cases of suspected pneumonia among
children under five years old worldwide (Rudan et al., 2015). Children in low-income countries are
nearly 18 times more likely to die before the age of five than children in high-income countries due to
pneumonia and other acute infections. For both European regions and the world, the disease burden for
pneumonia (caused by pneumococcus, Hib, and respiratory syncytial virus (RSV) is highest in children
aged under one year. About 434 779 pneumonia deaths occur in this age group - over 74% of all
pneumonia deaths in children aged under five( Lozano, 2012).In Europe, mortality rates for pneumonia
are substantially higher in children up to the age of four and in adults aged 75 and over than in most
other age groups. In Western Europe the highest mortality rates for pneumonia are in elderly people
aged 80 and over (279 deaths per 100 000 people), while in Eastern Europe similar mortality rates for
pneumonia exist in infants aged 0 to 6 days (278 deaths per 100 000).



Many effective treatments are available for bacterial pneumonia in children and adults (Kabra et al.,
2010). Antibiotics are effective in treating bacterial pneumonia and cannot treat viral pneumonias such as
respiratory syncytial virus (RSV) that mainly occurs in infants. However, There are currently no available
rapid point-of-care diagnostics to differentiate between bacterial and viral pneumonia. This is a key gap
in monitoring the spread of both bacterial and viral pneumonia and in providing appropriate treatment.
Pneumococcal vaccines, such as Homophiles influenza type b (Hib), conjugate vaccines and

polysaccharide vaccines are highly effective in preventing most bacterial pneumonias (Lucero, 2009).
2.2 Global Epidemiology and Prevalence of under- five years old pneumonia

Over 100 years ago, William Osler described pneumonia as ‘the old man’s friend’, allowing elderly
patients a relatively rapid death. In high-income countries, increasing age is the dominant risk factor for
community acquired pneumonia. In the United States, overall incidence in adults is around 2.5 per 1000
persons however, it rise 6.3 and 16.4 per 1000 person per year in adults aged 65-79 and 80 years or
older, respectively. Although improved nutrition, social welfare and the availability of immunizations
and antibiotics has reduced the burden dramatically. Lung infection remains a significant cause of
morbidity and mortality in developed countries, particularly in elderly people and those with chronic
disease. International data propose approximately 30% of patients with pneumonia require
hospitalization. Pneumonia is the most common associated cause of death in patients with chronic
obstructive pulmonary disease (COPD). 50% of children and 20% of adults have colonization of the
nasopharynx with streptococcus pneumonia(S. pneumonia). Organisms are aspirated or aerosolized from
the oropharynx or nasopharynx to the alveoli, where they cross the respiratory epithelium and begin the
infective process. Influenza remains the predominant viral cause of pneumonia and also predisposes to
superimposed bacterial infection, particularly with streptococcus pneumonia (S. pneumonia) but also

with Staphylococcus aureus (Grau et al., 2014).

Pneumonia is the single largest contributor to child mortality, accounting for almost 28-34% of all under-
five deaths globally. Annually, approximately 120-156 million cases of acute lower respiratory
infections (ALRI) occur globally, with approximately 1.4 million resulting in death. Of these, pneumonia
kills an estimated 1 million children under the age of 5 every year and accounts for 15% of deaths in
children less than 5 years of age, with 90-95% of these deaths occurring in the developing world. The
majority (2 thirds) of pneumonia episodes in children less than 5 years of age occurs in just 15 countries,

with South Asia and Sub-Saharan Africa collectively those accounting the largest burden of more than

8



half the worldwide total cases of pneumonia in children (Walker et al., 2013).India, Pakistan, Nigeria,
democratic republic of Congo and Ethiopia are the five highest children pneumonia mortality burden
countries in the world. In India, pneumonia killed about 397 million children younger than five years
which equates to 23.6% of all deaths. In china, pneumonia is the single leading cause of childhood
mortality, contributing to 17.4% of deaths in children less than five years. In Ruanda 18%,Sierra
Leonel6%, Somali 19%, South Sudan20% and South Africal7%, under five children deaths due to
pneumonia (Walker et al., 2013).

Pneumonia incidence are highest in South-East Asia (0.36 episodes per child-year), closely followed by
Africa (0.33 episodes per child-year) and by the Eastern Mediterranean (0.28 events per child-year
(Theodoratou et al., 2010).A study done at Southeast Nigeria indicate that the prevalence of pneumonia
was 31.6% and risk factors identified in the study include; inadequate breast feeding, poor immunization
status, attendance to day care centers, large family size, poor parental educational statues, parental

smoking, living in the urban area and use of biofuels ( Ujunwa and Ezeonu , 2014).

2.3 Associated Factors to under-five pneumonia
2.3.1 Socio Demographic Characteristics

The risk of pneumonia in children in developing countries is 3 to 6 times higher than other children. Not
only outbreak of pneumonia, but also the mortality rate of this disease is higher in developing countries.
Mortality due to childhood pneumonia is strongly linked to poverty-related factors such as under
nutrition, lack of safe water and sanitation, indoor air pollution, inadequate access to health care,
inadequate knowledge, educational status of care givers, age of the child, sex of the child and smoking of
cigarette that make worse the problem (Ramezani et al., 2015).A study conduct in Egypt shows that a
low family income and residence were significant independent predictive risk factors for community
acquired pneumonia (CAP) among under five children (Fathy et al., 2014). Similarly study carried out in
Al-Zahraa and Al-Hakeem Hospital, in Irag showed that high percentage of pneumonia patients (86) was

observed in low income (Muhsin et al., 2015).



2.4. Environmental Risk Factors
2.4.1 Indoor air pollution

Indoor air pollution caused by the use of solid fuel for cooking and heating in households is a major
problem in developing countries, particularly in the Sub-Saharan Africa, Asia and South America. In
contrast, Indoor air pollution (IAP) is not as such a major problem in the developed countries as they
currently use cleaner energy sources. Under- five children exposed to household air pollution caused by
burning of unprocessed solid fuels such as wood, charcoal, crop waste and animal dung had double the
risk of pneumonia infections compared to children who are not exposed or those from families using

cleaner fuels such as electricity(WHO, 2017).

Burning or fuel combustion is the main source of many air pollutants harmful to human health. The most
harmful air pollutant for health is fine particulate matter, particles less than 2.5 microns in diameter
(PM2.5). The use of alternate fuel sources for cooking and heating is an important contributor to indoor
air pollution (IAP) particularly in low and middle-income countries (LMIC). The multiplicative effects of
air pollution, from both indoor and outdoor sources and environmental tobacco smoke (ETS) exposures
carry the highest burden of child respiratory diseases (Gordon et al., 2014). Environmental tobacco
smoke (ETS) combined with other indoor air pollution (IAP), particularly antenatal exposure, affects
lung growth that persists through adulthood. There are numerous by-products of combustion, particulate
matter (PM), carbon dioxide (CO2), sulfur dioxide (SO2), nitrogen dioxide (NO2), and volatile organic
compounds (VOC) are the most commonly assessed by-products of environmental tobacco smoke (ETS)

and other combustions (Voynow and Auten , 2015).

The health effect of air pollution is generally dependent on the type of pollutant (Particulate Matter, gas
or vapor), concentration of these pollutants in the breathing zone, duration of exposure, and demographic
characteristics of the recipients. There are two mechanisms by which Indoor air pollution( IAP) causes
diseases such as pneumonia, these are Non-specific mechanisms( air pollutants passing through the air
ways adversely affect the mucosal epithelial lining thereby affecting the host mucociliary defensive
mechanism against foreign bodies which include filtration and removal of particles by the upper air way),
such effects include paralysis of cilia and also irritation of respiratory linings further causes inflammation

that could be entry point for viral and bacterial infection. Specific mechanisms (destruction of
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immunoglobulin sponsored phagocytosis and cell mediated immunity required to kill organisms capable

of living within alveolar macrophages) (Sharma et al., 2015).

Premature deaths in low income countries are due to pneumonia caused by indoor air pollution from
solid fuel use. The effect of indoor air pollution on under five children found that the risk of pneumonia
among children who are exposed to indoor air pollution from solid fuel combustion increased by 80%.
Similarly world health organizations (WHO) study indicate that indoor air pollution strongly associated
with pneumonia-related mortality in children. A systematic review of indoor air pollution and pneumonia
risk among under five children in developing countries found a significant association with pneumonia
morbidity and mortality after adjustment for possible confounders including socioeconomic status,
parental education, breastfeeding, malnutrition and cigarette smoke exposure(Sonego et al., 2015).A
study was conducted in Rasuwa district of Nepal, indicate that 31.4% of the children under five years of
age who lived in household using biomass fuels and use of traditional/open type of cooking stove was

suffered from acute lower respiratory infection (ALRI) (Sharma et al., 2015).

-
'\

Figure.1 Burning of wood for charcoal production (Photo taken by Solomon Gedif, 2012)

2.4.2 Inappropriate sanitation and overcrowded

Most large African cities are overcrowded, due to urban attraction. Little controlled urban growth leads
to poor management of solid and liquid wastes produced by cities. This leads to many problems of
sanitation. The sanitation in these cities is generally dominated by self-purification works. They often
repress wastewater that trickles down in living quarter streets emitting strong foul odors. Moreover,
water intended for consumption are very often contaminated because of drinking water connection with
the sewage. This fact can cause high health risks and environmental pathologies arising from it are very

important (Ramezani et al., 2015). In fact, poor quality waters, poor environmental sanitation (excreta
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management, drainage) and poor sanitation contribute much to deteriorating population health.
Conditions of poverty include inappropriate sanitation, overcrowded living conditions, lack of clean
water and irregular hand washing, they contribute to child pneumonia. Studies suggest that in
impoverished communities, regular hand washing can reduce the incidence of child pneumonia
(KenenisaTegenu, 2018).

2.4.3 Environmental tobacco smoke (ETS) and maternal prenatal smoking (MPS)

Environmental tobacco smoke (ETS) or Secondhand smoke (SHS) occurs in home, at work places, and
public places. It is originated from the fuming end of the tobacco product in between puffs, as aside
stream smoke (SS), and the smoke that the smoker inhales as a main stream smoke (MS). Other
contributors to environmental tobacco smoke (ETS) include minor amounts of smoke that scape during
the puff drawing from the burning cone and some vapor phase components that diffuse through the
cigarette paper into the environment (Sonego et al., 2015). Early life environmental tobacco smoke
(ETS) exposure affects lung development and later develops respiratory disease, with the origins of
certain adult chronic respiratory conditions beginning in childhood. Life-long lung function paths are
influenced by both prenatal and postnatal environmental tobacco smoke (ETS) exposures (Stevenson et
al., 2016).

Health-damaging exposure to air pollution can start in the womb, when pregnant mothers are exposed.
Exposure continues after birth, throughout childhood and into adulthood. Babies born to mothers exposed
to high levels of pollution during pregnancy are more likely to experience reduced growth, low birth
weight, and preterm birth (Schieve, 2016). Exposure to air pollution throughout infancy and childhood is
associated with negative respiratory effects, including greater vulnerability to acute lower respiratory
Infections like pneumonia as well as more severe childhood asthma. Half of pneumonia deaths are linked
to air pollution. The impact of air pollution at early child hood includes decreased lung growth, reduced
lung function, lower respiratory infections including pneumonia and developmental effects, which are
sustained through the child’s lifetime (Barakat et al., 2012). Long-term exposure to air pollutants are also
linked to chronic respiratory effects in adulthood like COPD (chronic obstructive pulmonary disease) and
lung cancer as well as cardiovascular disease, cerebrovascular disease, and death (Cohen et al.,2017).
More studies show that pregnant mothers exposed to elevated levels of particulate matter from either
outdoor or household air are more likely give birth to smaller and lighter babies and deliver preterm
(Bruce,2013).
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Children in homes where solid fuels are burned for cooking and/or heating are more likely to be born at a
low birth weight and have stunted growth throughout childhood (WHO, 2017). In Western Pacific region,
house hold cigarette smoke exposure is common (70.5%) with 28.7% of childhood pneumonia cases and
44,000 hospitalization events attributed to passive cigarette smoke exposure. According to a study from
Ho Chi Minh City, 81% of children hospitalized for pneumonia had household cigarette smoke exposure
(Nguyen et al., 2017).

2.4.4. Delays in seeking health care

The main delays to get health care services for pneumonia among under five children are due to a lack of
their caregiver’s recognition of signs and symptoms associated with pneumonia, combined with delay by
health care workers in reaching the correct diagnosis and starting appropriate treatment at lower health
center, in addition to these, Lack of money, distance, and perception of the illness not being serious were
the major reasons for not seeking care. Residence and knowledge were identified as the major predictors
of health care seeking practices from health facilities. Maternal behavior in seeking medical care for
diseases of children is affected by factors such as socio-economic status, mother's knowledge and beliefs

about the cause and severity of the disease and their traditional beliefs (Tsion Assefa et al., 2008).

2.4.5. Lack of Breast Feeding

Breastfeeding is the biological norm for infant feeding. It is a way for providing ideal and clean food for
the purpose of healthy growth and development of infants. Mature breast milk  contains  nutritional
components (protein, fat, carbohydrate, vitamins, minerals and fluid), and on-nutritional components
(antimicrobial factors, growth factors, cytokines, anti-inflammatory factors, digestive enzymes,
hormones, transporters, and nucleotides. It is also safe and clean that contains many functional
components, including live cells and antibodies, which help to protect the infant against many common
childhood illnesses. (Lamberti et al., 2013). The risk of acute respiratory infection (ARI) is increased by
approximately 60% in children who are never breastfed (Lamberti et al., 2013).Suboptimal breastfeeding
elevated the risk of pneumonia morbidity and mortality outcomes across age groups. In particular,
pneumonia mortality was higher among not breastfed compared to exclusively breastfed infants 0-5
months of age and among not breastfed compared to breastfed infants and young children 6-23 months

of age (Lamberti et al., 2013). A study in Northwest Ethiopia indicate that those children who had no
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chance to be breast feed were 83 times more likely to be pneumonia than those who were exclusively
breast feed(Gedefaw Molla and Berhe Resom ,2015).

2.5 Prevalence Under five Pneumonia in Ethiopia

The prevalence of acute respiratory infection (ARI) among children visited health center were high, from
this pneumonia occupied high percent. It is the single leading cause of death among children younger
than five years. The world health organization (WHO) report were 389,000 under five deaths, of which
22% were due to (WHO,2017).At Wondo Genet district, Sidama zone, Ethiopia, the prevalence of
pneumonia among under-five children was 33.5%. Absence of separate kitchen, absence of window in
the Kkitchen, breast feeding less than one year and children at age range of 2-12 months were identified as
determinates of pneumonia (Teshome Abuka, 2016). At Este town Northwest Ethiopia, the overall two
weeks prevalence of pneumonia among under-five children was 16.1%. Using charcoal for cooking,
carrying the child on mothers back during cooking, keeping cattle inside the main house and living in
crowded house were the most important variables found associated with pneumonia among under-five
children in the study conducted by (Fekadu Getahun et al., 2014.

2.6 Pathogenesis and Modes of transmission of Pneumonia

Lung is a spongy structure which helps in purifying blood and has three lobes in the right lung and two
lobes in the left lung. Microorganisms (germs) enter through the respiratory route by inhalation or
aspiration, haematogenous spread, pharyngeal secretions, and reactivation latent. The organisms reach
bronchioles and proliferate (multiply). Inflammation occurs in alveolar spaces. Pathological changes
depend on the type of organism, the age and the condition of the host/ patient. Pneumonia is transmitted
when germs from the body of someone with pneumonia spread to another person in a variety of ways
including inhaling the infection, this can occur when a person with pneumonia coughs or sneezes and
other person inhale the infected particles. This is more likely between people in close contact with each
other, such as parents or children in poorly ventilated spaces and through the mouth or eyes when a
person touches a surface that an infected person has coughed or sneezed on. When a person with an
infection coughs into their hand, the second person can become infected if they touch their mouth or eyes
without washing their hands. Food particles and irritants from the intestinal tract can also cause

pneumonia (Aderele et al., 1994)
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2.7 Diagnosis of pneumonia

Currently, the best available method for diagnosing pneumonia is radiography. The chest x-ray is the
most commonly performed diagnostic x-ray examination. It produces images of the heart, lungs, airways,
blood vessels and the bones of the spine and chest. Since there is very less sensitivity and specificity in
physical findings is really necessary to differentiate Pneumonia from other conditions by using chest
radiograph for the availability of rapid diagnosis and treatment. Chest x-ray was conducted and it works
when a small amount of ionizing radiation passed through the body to create an electronic image on
pneumonia patients. The radiographer was instruct patients in positioning from the x-ray; also place
patients between the x-ray machine and the imaging device that captures the x-rays was transmitted
through specific body parts of patients and their body shield by a lead apron to reduce the risk of
unnecessary exposure to radiation. In radiography, the anatomical orientation of the patient is variable
and therefore relies on correct anatomical markers on the resultant image to make image interpretation
possible. The entry and exit point of the radiation beam depends on whether a projection is antero -
posterior (AP) or poster- anterior (PA). When an X-ray beam enters the patient anteriorly and exits
posteriorly, this is an AP projection and when an X-ray beam enters the patient posteriorly and exits
anteriorly, this is a PA projection. Chest x-ray were performed to show a white patch area on the lung
which indicates pneumonia and clinical features also apply as a method of diagnosis (Cherian et al.,
2005)

Figure 2. Posterior Anterior Projection Of Chest X-Ry (PA)

2.7.1. Some common uses of the procedure of chest x-ray

The chest x-ray is performed to evaluate the lungs, heart and chest wall. A chest x-ray is typically the
first imaging test used to help diagnose symptoms such as, breathing difficulties a bad or persistent cough
chest pain or injury fever. Physicians use the examination to help diagnose or monitor treatment for
conditions such as: pneumonia heart failure and other heart problems emphysema lung cancer positioning
of medical devices fluid or air collection around the lungs other medical conditions. A chest x-ray

requires no special preparation. Simply by remove the clothes and wear a gown during the exam, by
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remove jewelry, eye-glasses and any metal objects or clothing that might interfere with the x-ray images.
The equipment typically used for chest x-rays consists of a wall-mounted, box-like apparatus containing
the x-ray film, or a special plate that records the image digitally. An x-ray producing tube is positioned
about six feet away. The equipment may also be arranged with the x-ray tube suspended over a table on
which the patient lies. X-rays are a form of radiation like light or radio waves. X-rays pass through most
objects, including the body. Once it is carefully aimed at the part of the body being examined, an x-ray
machine produces a small burst of radiation that passes through the body, recording an image on
photographic film or a special detector. Different parts of the body absorb the x-rays in varying degrees.
Dense bone absorbs much of the radiation while soft tissue, such as muscle, fat and organs, allow more of
the x-rays to pass through them. As a result, bones appear white on the x-ray, soft tissue shows up in
shades of gray and air appears black. On a chest x-ray, the ribs and spine will absorb much of the
radiation and appear white or light gray on the image. Lung tissue absorbs little radiation and will appear
dark on the image. Most x-ray images are digital files that are stored electronically. These stored images

are easily accessible for diagnosis and disease management (Cherian et al., 2005).

There were procedures applied in the study hospital typically, two views of the chest are taken, one from
the back and the other from the side of the body as the patient stands against the image recording plate.
Patients who cannot stand were positioned lying down on a table for chest x-rays. The technologists were
walk into the next room to activate the x-ray machine. When the examination is complete, you may be
asked to wait until the radiologist determines that all the necessary images have been obtained. The entire
chest x-ray examination, from positioning to obtaining and verifying the images, is usually completed
within 15 minutes. Additional views may be required within hours, days or months to evaluate any
changes in the chest. A radiologist, a physician specifically trained to supervise and interpret radiology
examinations, were analyze the images and send a signed report to the primary care or referring
physician. The results of a chest x-ray can be available almost immediately for review by the physician.
Follow-up exams were needed, because a potential abnormality needs further evaluation with additional

views or a special imaging technique (Cherian et al., 2005).

Figure 3.X-ray machine (Adopted from Dangila Primary Hospital X-ray room, 2012)
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2.7.2. Interpretation of chest x-ray during diagnosis of under-five years’ old
pneumonia infection

The chest X-ray were the most available and common imaging modality for the diagnosis of childhood
pneumonia. Computerized approaches to the interpretation of pediatric chest X-ray had the potential to
overcome the barriers for the interpretation of chest X-ray findings in under five children with
pneumonia. The most important Systematic approach during reading x-rays were represented by six
letters with their description( ABCDEF) Airway ,Bones and soft tissue ,Cardiac silhouette, Diaphragms,
Effusions, Fields(Lung fields). There are important radiological findings (appearance) useful for
interpretation of chest x-ray in relation to under five pneumonia, these are:

1. Pleural effusion: This refers to the presence of fluid in the pleural space between the lung and
chest wall. In most cases those were seen at the costo-phrenic angle adjacent to the lateral chest wall
(Cherian et al., 2005).
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Figure 4 .Pleural Effusion (Adopted from Dangila Primary Hospital X-Ray Room)

2.Consolidation: These refers to alveolar infiltrate encompass an entire lobe or large segment, fluffy,
mass-like, cloud-like density, erases heart and diaphragm borders (silhouette sign). The loss of clarity of
a structure, such as the hemi diaphragm or heart border, suggests that there were adjacent soft tissue
shadowing, such as consolidated lung. Different densities and colors were seen on chest x-ray, air
(black), fat or a layer between soft tissue (bright black), soft tissue (shades of gray),bone (white) and
metal(bright white) (Cherian et al., 2005).

3. Air bronchogram: This appear on a CXR(chest x-ray), when something other than air present in
the alveoli adjacent to the bronchus making the air filled bronchus more visible than normal that

something is usually fluid and this most commonly due to pneumonia (Cherian et al., 2005).
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Air bronchogram in pneumonia

Figure 5. Air bronchogram in pneumonia

4. Lung collapse: This refers to collapse of the lung due to decrease in the amount of air in the
alveoli. The remaining air was gradually absorbed, and the lung loses its volume. Mucous plugging
(mucus accumulates in the lungs can plug up or reduce air flow in the larger or smaller air ways. In the
smallest air ways, mucus plugs lead to collapsed air sacs or alveoli. If enough alveoli were blocked a
child oxygen levels were negatively impacted over time. If the mucus plugs were in the larger, upper air
ways, a child may feel short of breath or like they are shocking), fluid retention in major airways, inhaled

foreign body were the most common reasons for a lung collapse(UNICEF,2018).

Figure 6 .Lung Collapsed Represented by Arrows (Adopted from Dangila Primary Hospital X-Ray
Room, 2012)
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2.8 Treatment of under- five children with pneumonia
2.8.1 Antibiotic treatments

Children suffering from pneumonia were treated properly and effectively with antibiotics. The most
common antibiotics currently recommended for under five children were, Azithromycin, Amoxicillin,

Ampicillin, Ceftriaxone, Antipyretic and Gentamicin. (Cherian et al., 2005).
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Figure 7.Pneumonia infected children treated with antibiotics (Photo taken by Solomon Gedif, 2012

2.8.2 Oxygen therapy

Oxygen is essential for all vital organs in our body. It is the first treatment be given in any emergency
condition. Different types of oxygen delivering systems were available and necessary to choose
depending on condition of individual patients. As each drug has its own adverse effect, oxygen therapy
also had some risks (High concentrations of oxygen might suppress their respiratory drive) and Patients
with chronic obstructive disease might reduce the respiratory drive, resulting in respiratory depression.
However in any crisis condition, it is the lifesaving drug, therefore should never prevent oxygen
administration since lifesaving were the first priority for health professionals. Health workers at pediatric
room were understood important Emergency signs as indications for oxygen administration include,
obstructed or absent breathing, patients in respiratory or cardiac arrest, Respiratory distress, Chest pain,
when oxygen saturation is less than 94%, convulsions, sunken eyes, coma or seriously reduced level of
consciousness, and major multiple system shock or isolated chest trauma. Respiratory failure is one of the
main indications for oxygen therapy. Respiratory failure is the inability to maintain adequate gas
exchange and is characterized by abnormal arterial blood concentrations of oxygen and, in certain cases,
carbon dioxide (CO2) (Thomson et al., 2002).
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Nasal prongs were the preferred method of delivering oxygen to children under five years of age with
hypoxemia who require oxygen therapy. Nasal prongs are a device that ends in two short tapered tubes
(about 1 cm in length) designed to lie just within the nostrils, Standard flow rates through nasal prongs
are 0.5-1 L/min for neonates, 1-2 L/min for infants and 1-4 L/min for older children. When nasal prongs
were not available, nasopharyngeal catheters could be used as alternative delivery methods. A nasal
catheter is a thin, flexible tube that is passed into the nose and ends with its tip in the nasal cavity Better

oxygenation were achieved with a lower oxygen flow than with nasal prongs (Thomson et al., 2002).

Figure 8 .Pneumonia infected children treated with Oxygen therapy (Photo taken by Solomon Gedif, 2012)

Oxygen administration were stopped, at least once each day, children who were clinically stable (have no
emergency signs and oxygen saturation greater than 90%) should be disconnected from oxygen for 10—
15 min and carefully examined for changes in clinical signs and oxygen saturation, to assess whether
supplemental oxygen is still required. Supplemental oxygen were best interrupted first thing in the
morning, when there were likely to be adequate pediatricians to observe the child throughout the day. If
supplemental oxygen were discontinued in the late afternoon, the presence of few overnight staff and the
oxygen desaturation that sometimes occurs during sleep might increase the risk for unrecognized
hypoxemia during the night (Thomson et al., 2002).

2.9 Prevention and Control of Pneumonia

Early diagnosis, breast feeding, immunization ,health education about danger signs of severe pneumonia
to mother, vitamin A supplementation, minimize exposure to smoke , separate living rooms from kitchen
, improve the type of stoves used to decrease the amount of smoke released in the house , reduce
overcrowding , reduction of air pollution in the house, living rooms are not shared with domestic
animals, open doors and windows for good ventilation, do not expose children to smoke from cooking

areas or from cigarette and Pneumonia must be treated without delay (Luby et al.,2005).
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3. MATERIALS AND METHODES
3.1 Study Design and study period

A cross-sectional study design was applied to determine prevalence of pneumonia and associated risk
factors among under- five years old children attending Dangila primary Hospital, Dangila, north west

Ethiopia. This hospital based study was conducted from September 2019 to June 2020.

3.2 Description of the Study Area

Dangila is one of the 10™ Woredas in Awi zone, northwestern Ethiopia. It is 486km away from capital
city of Ethiopia, Addis Ababa and 78 km away from the administrative center of the region, Bahir- Dar.
This town has latitude and longitude of 11°16'N and 36°50'E respectively, coordinates with an elevation
of 2137 meters above sea level. It is bordered on the south by Faggeta- Lekoma, on the southwest by
Guangua, on the northwest by the Jawi, and on the northeast by the Mirab -Gojjam Zone. It has one
primary hospital (Dangila Primary Hospital), six health centers, 31health posts and seven private clinics
[Dangila City Health Bureau, Health infrastructure in Dangila city, unpublished data). The total number
of health professionals in Dangila primary hospital was 78, among these 34 males and18 female were
nurses, 14 males and 3 females were general practitioners, 2 males were specialists and 7 males were
laboratory technologists,(Source Dangila primary hospital Human resource administration bureau, 2012).
The topography of Dangila- woreda contains various land forms, like mountainous (11%), plains (58%)
and valleys and caves (1%), swampy areas (0.05%) and others (29.95%). It has altitude ranging from
1700m to 2370m above sea level (Dangila Woreda Rural Development and Agricultural Office, 2017).
The annual average temperature of the Woreda ranges between 16°C and 30°C and it receives about
1700mm annual rain fall. This shows that the Woreda is entirely located in woina -dega climatic zones
(Dangila-Woreda Agricultural office and Rural Development office and Dangila Branch Meteorology
Agency, 2017).The total population of Dangila -Woreda is about 231,210 of which 112,619 are males
and 118, 591 are females. 37,603 males and 40,000 females (total 77,603) are urban residents and 75,016
males and 78,591 females (total 153,607) rural inhabitants (Source Dangila woreda Agricultural and
Rural development Office (2017).
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Figure.9 The Map of study area (source; FDRE CSA, 2007)

3.3 Source and the study population

The source of population of this study were all under five children who visited Dangila primary Hospital
during the study period while under five children who visited the hospital during data collection period
were considered as the study populations.

3.4 . Inclusion and Exclusion criteria

All under-five children whose mothers/caregivers/ consented to participant in this study were included
whereas severely sick children and those whose mothers or caretakers refused to participate were
excluded from this study.

3.5. Variables

3.5.1 Independent variables

Educational status, family size, income, residence, occupation, type of fuel used for cooking, age, indoor
air pollution, poor ventilation, overcrowded, tobacco smoke exposure, immunization and breast feeding

status of the child were considered as independent variables
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3.5.2 Dependent Variable

Under five years old children Pneumonia infection (Positive/ Negative) was the dependent variable in

this study.

3.5.3 Operational Definitions

Air bronchogram-This appear on a CXR(chest x-ray), when something other than air present in the
alveoli adjacent to the bronchus making the air filled bronchus more visible than normal that something
is usually fluid and this most commonly due to pneumonia.

Alveolar infiltrate- is alveoli filled with fluid.

Atelectasis- is volume loss as air is absorbed from lung tissue, usually the lung tissue collapses.
Consolidation-are especially dense, often homogeneous, confluent alveolar infiltrate sometimes may
encompass an entire lobe or large segment, fluffy, mass-like, cloud-like density, erases heart and
diaphragm borders (silhouette sign); often contains air bronchograms.

Infiltrate- is any pathologic density in the lung.

Pleural effusions- are fluid collecting in the pleural space around the lung, seen as a dense rim (the same

density as the chest-wall muscles) interposed between the lung and the ribs (diagram).

3.6. Sampling method and Sample size determination

The study participants were selected using simple random sampling method from a registry of under five
year old children admitted to Dangila primary hospital at the time of data collection. The sample size of
the study was determined using single population proportion formula as described in Daniel, (1999): n=

z°p (1-p)/d® where, n; sample size, Z; statistics for the level of confidence of 95% =1.96, p; expected
prevalence for 0.5 and d; precision or smaller error of estimate 0.05. So n= (1.96)2(0.5*0.5)/(0.05)*=384.
Since similar study was not done and reported from Dangila the study area, hence prevalence (P) was
taken as 0.5 (50%). To compensate the possible dropouts, 5% was added to the calculated sample size

thus the total sample size was 403.
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3.7. Data collection procedures

3.7.1 Questionnaire survey

A well-structured questionnaire was fist prepared in English language and then translated in to local
language Amharic. Prior to administration of the questionnaire, the main purpose of the study was
explained to the participants. Then, every child’s mother / caregiver was invited to take part in this study
and those who agreed and voluntary signed on the prepared consent form. Finally, the structured
questionnaire was used to collect data from every mothers/caregivers of the children through an interview
on different variables. The type of data gathered included socio-demographic, environmental
characteristics, nutrition and past co-morbidity related and signs and symptom related characteristics of

the study subjects. Each participant was assigned with a specific code number.

3.8. Detection methods of Pneumonia

Clinical and radiological diagnostic techniques were used in detection of Pneumonia.
3.8.1 Clinical Diagnosis

Clinically under five years old pneumonia patients detected, based on a group of signs and symptoms
related to lower respiratory tract infection like fever, cough, fast or difficult breathing, ongoing vomiting,

and extremes of temperature.
3.8.2 The procedure of radiological diagnosis

o Opening (warm up) of the x-ray machine.

o The machine will be made ready before children enter to the x-ray room.

o Collimation the machine to restrict the x-ray beam to a given area of interest.

o The patients will be instructed to remove objects that are metal in nature like jewelry, necklaces,
eye-glasses that may interfere with the x-ray images or to avoid an artifact (an unobstructed view
of the area of interest).

o Removing clothes and wearing a gown or protective garment like lead apron during the exam.

o The patient will standing up Posterior Anterior (PA) position to the detector to view image from

the front, face-to-face.
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o The patients (children) will be asked to perform deep inspirations to display more of the lungs and
as it result in better overall image.

o If achild is unable to respond to instruction to perform inspiration, radiologist waits until a child
performs.

o If child is unable to stand by her or himself, parents/guardian holds them by wearing lead apron.

o People will be freed from the x-ray room and the door will be closed.

o When the radiologist confirms that all the above steps are properly followed, then part patient’s
body-the chest will be exposed to the x-ray and image will be taken.

o If poor images were taken out of the interest, it could be cut in the computer that the image

displays.
3.9. Data processing and analysis

The data gathered though questionnaire and laboratory diagnosis were first checked for completeness and
then coded and entered into computer and analyzed using SPSS 20.0 version statistical package.
Descriptive statistics were performed to describe the study population in relation to dependent and
independent variables. The strength of association between dependent and independent variables was
assessed using binary logistic regression analysis. Independent variables showing statistically significant
associations with the outcome variable in univariate analysis at p < 0.25 were selected and subjected to
stepwise multiple logistic regression models to determine independent risk factors of pneumonia. A p
value < 0.05 was considered statistically significant (Bursac et al., 2008).

3.10. Ethical Consideration

Ethical clearance for the study was obtained from Research Ethical Committee of Postgraduate, Research
and community service office, Science College, Bahir-Dar University. A letters of support was written to
Dangila primary Hospital for data collection. The participants were informed that their failure to
participate in the study were not result in any form of penalty and assured that they can quit from the
study at any time they want.
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3.11. Reliability and Validity

In order to make this study more reliable and valid, semi structured questionnaires used in formerly
conducted epidemiological studies were adopted after minor amendment for data collection in this study.
Uncertainty and problem expressed by participants in understanding of any of the items in the
questionnaire, their comments and feedbacks were noted and considered in the modification of the final

questionnaire.
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4. RESULT

4.1. Socio demographic characteristics of the study subjects

A total of 384 under five children attending pediatric ward at Dangila primary hospital were included in
the study so as to determine the prevalence of under-five pneumonia and risk factors. Their care givers
was interviewed and the remaining 19 (5% of 384)of study subjects were excluded from the study
because they were involuntary to participate and to give information during interview. Among the 384
study subjects the majority of the study participants 275 (71.6%) were rural dwellers whereas only 109
(28.4%) were urban dwellers. Concerning the educational status, 42(10.9%) of mothers and 23(6.0%) of
fathers were illiterate. Among the interviewed mothers, the majority 62(16.1%) were housewives. In
terms of paternal occupation, 85(22.1%) mothers were daily laborers and 106 (27.6%) of fathers were
government employees, 59(15.4%) were farmers, 85 (22.1%) were merchants and 87 (22.7%) were daily
laborers. More than half 234 (60.9% %) of the children were males and 150(39.1 %) were females and
majority of mothers, 113(29.4 %) and fathers, 149 (38.8%) attended technical (vocational) education
respectively. One hundred eighty four (47.9%) of children in this study were in the age group of 13-36
months, 152(39.6%) and 48 (12.5%) were in the age group of 1-12 months and 37-59 months
respectively (Table 1).
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Table. 1 Socio demographic characteristics of study subjects, visiting pediatric ward

Dangila primary hospital north west of Ethiopia (N =384)

Variables
Sex of children
Age of children

Residence

Educational status of
mother

Educational status of
father

Occupation of mother

Occupation of father

Category
Male
Female
Total

1-12 month
13-36 month
37-59 month

Rural
Urban

Total

Iliterate

Primary

Secondary

Technical (\Vocational)
Higher Level

Total

Iliterate

Primary
Secondary

Technical(Vocational)

Higher Level

Total

House Wife

Merchant

Government Employee
Private Employee

Daily Laborer
Total

Farmer
Merchant

Government Employee
Private Employee
Daily Laborer

Total

Frequency
234

150

384

152

184

48

275
109

384
42
60
88
113
81
384
23

39
73
149
100
384
71
74

113
41

85
384
59
85

106
47
87

384

Percent (%)
60.9%
39.1%
100%
39.6%
47.9%
12.5%

71.6%
28.4%

100%
10.9%
15.6%
22.9%
29.4%
21.1%
100%
6.0%

10.2%
19.0%
38.8%
26.0%
100%

18.5%
19.3%
29.4%
10.7%

22.1%
100%

15.4%
22.1%

27.6%
12.2%
22.7%

100%
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4.2 The association of Socio-demographic factors and pneumonia prevalence among

under- five children attending Dangila primary hospital

From the total of 384 under five children who attended Dangila primary hospital, 68(17.7%) were
pneumonia-positive, among these, the majority 15(31%) were in the age group of 37-59 months followed
by 35 (19%) in the age groups of 13-36 months old and 18(12%) in the age groups of 1-12 months old
were pneumonia positive. Concerning residence, more (23%) under-five pneumonia cases were observed
in children from urban setting than children from rural residence (16%). The residence of the children

was not statistically significant.

Pneumonia positivity was significantly associated with the educational status of mothers and fathers
(x°=10.785, 14.228/, p=0.029, 0.007) respectively. Significantly higher 19%, 21% and 26% under-five
pneumonia were recorded among the children whose mothers’ educational statuses were vocational,
illiterate and secondary, respectively. Similarly, higher rates, 22% and 29%, of pneumonia were observed
among children whose fathers attended higher and secondary education, respectively. In Chi square
analysis, age of the children was also significantly associated with the status of pneumonia among under-
five children (3°=9.847/, p=0.007). The highest (31%) percentage of pneumonia was observed among
children of 37-59 months age category as compared to younger age categories. However, the other socio-
demographic variables including, sex, residence, and occupational status of children’s fathers and

mothers did not demonstrate significant association with pneumonia positivity (Table 2).
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Table 2. The association between Socio-demographic factors and pneumonia prevalence
among under- five children in Dangila hospital, September 2019-june, 2020

Variables Category Total n (%) Pneumonia prevalence w2 Pvale
Positive n(% ) negative
n(% )
Male 234(60.9%) 36(15%) 198(85%) 2.220 0.14
Sex of child
exotenl Female 150(39.1%) 32(21%) 118(79%)
1-12 months 152(39.6%) 18(12%) 134(88%) 9.847 0.01%
Age of child in
months 13-36 months 184(47.9%) 35(19%) 149(81%)
37-59 months 48(12.5%) 15(31%) 33(69%)
Residence Rural 275(71.6%) 43(16%) 232(84%) 2.854 0.091
Urban 109(28.4%) 25(23%) 84(77%)
Educational status Illiterate 42(10.9%) 9(21%) 33(79%) 10.785 0.03*
of mother '
Primary 60(15.6%) 6(10%) 54(90%)
Secondary 88(22.9%) 23(26%) 65(74%)
Technical 113(29.4%) 22(19%) 91(81%)
Higher level 81(21.1%) 8(10%) 73(90%)
Educational status Illiterate 23(6.0%) 1(4%) 22(96%) 14.228 0.01*
of father '
Primary 39(10.2%) 3(8%) 36(92%)
Secondary 73(19.0%) 21(29%) 52(71%)
Technical(vocational ~ 149(38.8%) 21(14%) 128(86%)
)
Higher level 100(26.0%) 22(22%) 78(78%)
Occupation of House wife 71(18.5%) 11(15.5%) 60(84.5%) 8.443 0.133
mother
Merchant 74(19.3%) 7(9%) 67(91%)
27(24%) 86(76%)
Government employe 113(29.4%)
. 7(17%) 34(83%)
Private employee 41(10.7%)
. 16(19%) 69(81%)
Daily laborer 85(22.1%) 10(17%)
Occupation of E:rmﬁr " 59(15.4%) 8(9%) 49(83%) 8.965 0.110
father erchan 85(22.1%) 77(91%)
Government 22(21%)
employee 106(27.6%) 84(79%)
. 6(13%)
Private employee 47(12.2%) 41(87%)
Daily laborer 87(22.7%) 22(25%) 65(75%)
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4.3 Environmental factors and pneumonia prevalence among under- five children
attending Dangila primary hospital

In this analysis, only the type of fuel used for cooking food by the households was significantly
associated with the prevalence of pneumonia (p< 0.5). Under—five children belonging to households who
used wood as source fuel for cooking were the most (23%) pneumonia affected followed by 19% and
13% pneumonia cases in children of users of charcoal and animal dung, respectively. However, no
pneumonia cases were detected among households who were using electric power for food cooking.
However, the variables place of cooking food, presence or absence of cigarette smoker in the family,
presence or absence of window in the kitchen, location of the child during cooking, keeping cattle in the

living room and family size were not significantly associated with the prevalence of pneumonia (Table3).
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Table 3. Environmental factors and pneumonia prevalence among under- five children

Variables Category Total - Pneumonia prevalence
n (%) Positive n(% ) negative n(% ) v P-value
Type of fuel Wood 200 (52.1%) 45(23%) 155(77%) 12.835 0.012*
Charcoal 80(20.8%) 15(19%) 65(81%)
Animal 53 (13.8%) 7(13%) 46(87%)
dung
Kerosene 20 (5.2%) 1(5%) 19(95%)
Electricity 31(8.1%) 0 31(100%)
Place of kitchen 278 (72.4%) 50(18%) 228(82%) 0.098 0.952
cooking Living room 106(27.6%) 18(17%) 88(83%)
Is there any Yes 23(6.0%) 6(26%) 17(74%) 1.179 0.278
cigarette No 361(94.0%) 62(17%) 299(83%)
smoker in the
family?
Kitchen has Yes 202(52.6%) 30(15%) 172(85%) 2.387 0.122
window No 182(47.4%) 38(21%) 144(79%)
Where doyou  On mother’s 183(47.7%) 38(21%) 145(79%) 2.242 0.134
keep your back
child during Outside the  201(52.3%) 30(15%) 171(85%)
cooking cooking
house
Do you keep Yes 64(16.7%) 14(22%) 50(78%) 0.915 0.339
cattle in the No 320(83.3%) 54(17%) 266(83%)
living room
Family size <5 129(33.6%) 20(16%) 109(84%) 0.648 0.421
>5 255(66.4%) 48(19%) 207(81%)
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4.4. Nutrition, immunization and past co-morbidity related factor and pneumonia
prevalence among under- five children attending Dangila primary hospital

Slightly higher 8(22%) pneumonia positive cases were observed among partial breast fed under five
children than those who were exclusive breast feeders 60(17%), but the association between prevalence
of pneumonia and breast feeding status was not statistically significant. Besides, under- five children who
were breast fed for less than six months were the most (22%) affected by pneumonia than those who
were breast fed for six to 12 months (16%) and for more than one year (18%). Comparatively higher
prevalence (18%) of pneumonia was detected among vaccinated children than unvaccinated ones (13%).
Children who had tonsillitis in the previous last two weeks were more infected than those who did not
present tonsillitis. Overall, pneumonia positivity was not significantly associated with the status and
duration of breastfeeding, statuses of vaccination and tonsillitis in the studied under-five children
(x2=0.430, 0.521, 0.152, 1.368), p=0.512, 0.771, 0.697, 0.242) respectively (Table 4).
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Table 4. The association between Nutrition, immunization and past co-morbidity related

factor and pneumonia prevalence in Dangila hospital, September 2019-june, 2020

2

Variables Catego Total Pneumonia-prevalence X P-value
y n(%) Positive  n(%)negative
n(%
Breast feeding status Partial 37(9.6%) 8(22%) 29(78%) 0.430 0.512
during the first 6-months of breast
life feeding
Exclusive  347(90.4%) 60(17%) 287(83%)
breast
feeding
Duration of breastfeeding <6 37(9.6%) 8(22%) 29(78%) 0.521 0.771
months
6to 12 104(27.1%) 17(16%) 87(84%)
months
> a year 243(63.3%) 43(18%) 200(82%)
Has your child vaccinated  Yes 376(97.9%) 67(18%) 309(82%)  0.152 0.697
for pentavalent (penta 1, No 8(2.1%) 1(13%) 7(87%)
penta 2, penta3, polio,
vitamin A, measles)?
Did your child develop Yes 61(15.9%)  14(23%) 47(77%) 1.368 0.242
tonsillitis in the last two No 323(84.1%) 54(17%) 269(83%)

weeks?
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4.5. The association of Signs and symptom related characteristics of study subjects
and pneumonia prevalence in the study area.

Relatively higher prevalence rates of pneumonia, (18%), (19%) and (20%) were found among children
who had history of cough, fast breathing , and difficulty in breathing, respectively than those who did not
report these clinical manifestations. Similarly, slightly elevated cases of pneumonia were detected in
under five children who complained vomiting (22%), loss of appetite (23%), and convulsion (25%) than
those who did not present these sign symptoms. However, no statistically significant associations were
demonstrated between the prevalence of pneumonia and all of the potential sign and symptom related
variables analyzed (P> 0.05) (Table 5).

Table 4 Signs and symptom related characteristics of study subjects and pneumonia

prevalence in Dangila hospital, September 2019-june, 2020

Variables Category Total n (%) Pneumonia Prevalence X P-Value

Positive n(%) negative n(%

History of cough  Yes 272(70.8%)  50(18%) 222(82%) 0.291 0590
No 112(29.2%)  18(16%) 94(84%)

Difficulty of Yes 263(68.5%)  52(20%) 211(80%) 2439 0.118

breathing No 121(315%)  16(13%) 105(87%)

Fast breathing Yes 209(77.9%)  58(19%) 241(81%) 2646 0.104
No 85(22.1%)  10(12%) 75(88%)

Vomiting Yes 37(9.6%)  8(22%) 29(78%) 0430 0512
No 347(90.4%)  60(17%) 287(83%)

Chest wall in Yes 247(64.3%)  44(18%) 203(82%) 0.005 0.942

drawing No 137(35.7%)  24(18%) 113(82%)

Convulsion Yes 32(83%)  8(25%) 24(75%) 1274  0.259
No 352(91.7%)  60(17%) 292(83%)

Loss of appetite Yes 43(11.2%) 10(23%) 33(77%) 1.023 0.312
No 341(88.8%)  58(17%) 283(83%)
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4.6. Binary logistic regression analysis of Socio-demographic factors and pneumonia
prevalence among under- five children

The risk of under-five pneumonia was elevated among the male than the female subjects (COR=1.49).
The age group 1-12 months was 3.38 times (COR=3.38, 95%Cl, 1.545, 7.411, p< 0.001) at high risk of
pneumonia than age 37-59 months. The risk of developing of pneumonia was 6.20, 3.38 and 1.71 times
higher among under-five children whose fathers were illiterate, attained primary and vocational school,
respectively. Likewise, under-five children with occupationally farmer, daily laborer, and merchant
fathers were at 1.65, 2.31 and 3.25 times more likely to develop pneumonia as compared to children

whose fathers were government employee (Table 6).
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Table 6. Binary logistic regression analysis of Socio-demographic factors and pneumonia
prevalence among under- five children

Variables category Pneumonia Status Total COR 95% ClI p-value
+ve -ve Lower  Upper

Sex of child  Male 36 198 234 1.49 0.880 2.529 0.13
Female 32 118 150 1:00

Age in 1-12 18 134 152 3.38 1.545 7.411 0.001*

months 13-36 35 149 184 1.93 0.949 3.947 0.06
37-59 15 33 48 1:00

Residence Rural 25 84 109 0.62 0.358 1.082 0.09
Urban 43 232 275 1:00

Educational Illiterate 9 33 42 0.40 0.142 1.134 0.08

status of Primary 6 54 60 0.98 0.323 3.009 0.98

mothers Secondary 23 65 88 0.31 0.130 0.740 0.001*
Vocational 22 91 113 0.45 0.191 0.07
Higher 8 73 81 1:00 1.077
education

Educational Illiterate 1 22 23 6.20 0.792 48.642 0.08

status of Primary 3 36 39 3.38 0.951 12.043 0.06

fathers Secondary 21 52 73 0.69 0.349 1.397 0.31
Vocational 21 128 149 1.71 0.888 3.329 0.10
Higher 22 78 100 1:00
education

Occupation  House wife 11 60 71 1.26 0.545 2.936 0.58

of mother Merchant 7 67 74 0.73 0.369 1.480 0.39
Private 34 41 221 0.859 5.737 0.10
employee 7 69 85 1.35 0.676 2.712 0.81
Daily laborer 16 86 113 1:00
Gov.t employee 27

Occupation  Farmer 10 49 59 1.65 0.720 3.820 0.23

of father Merchant 8 77 85 3.25 1.359 7.807 0.001*
Private employ 6 41 47 1.29 0.659 2.535 0.45
Daily laborer 22 65 87 2.31 0.865 6.185 0.09
Gov.t employee 22 84 106 1:00
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4.7. Binary logistic regression analysis of Environmental factors and pneumonia
prevalence among under- five children

In this analysis, all of the environmental factors including the presence or absence of cigarette smoker in
the family, window in kitchen , location of the child during cooking and family size were not

significantly associated with the risk of under- five pneumonia (Table 7).

Table.5 Binary logistic regression analysis of Environmental factors and pneumonia
prevalence among under- five children

Variables category Pneumonia Total COR 95% ClI p-value
Status Lower Upper
+ve -ve
Cigarette smoker Yes 6 17 23 0.58 0.223 1.550 0.28
in the house No 62 299 361 1:00
Type of fuel used Wood 45 155 200 - - - -
for cooking Charcoal 15 65 80 - - - -
Animal - - - -
dung 7 46 53 - - - -
Kerosene 1 19 20
Electricity 0 31 31 1:00
Place of cooking kitchen 50 228 278 1.07 0.592 1.938 0.81
Living room 18 88 106 1.00
Presence of window Yes 30 172 202 151 0.893 2.564 0.12
in kitchen No 38 144 182 1:.00
Usual location of On mothers 38 145 183 0.66 0.395 1.134 0.13
the child during back 30 171 201 1:00
cooking Outside
cooking
room
Do you keep cattle  Yes 14 50 64 0.72 0.374 1.404 0.34
in the living room?  No 54 266 320 1:00
Family size <5 20 109 129 1.26 0.714 2.237 0.42
> 48 207 255 1:.00
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4.8 Binary logistic regression analysis of Nutrition, immunization and past co-
morbidity related factor and ppneumonia prevalence among under- five children

Binary logistic regression analysis in this study revealed that the variables, status of breast feeding,
vaccination, presentation of tonsillitis, and duration of breast feeding were not significant and not found

to be risk factors of under- five pneumonia (Table 8).

Table 6. Binary logistic regression analysis of Nutrition, immunization and past co-

morbidity related factor and pneumonia prevalence among under- five children

Variables category  Pneumonia Total COR 95% CI  p-value
Status Lower
+ve - Upper
ve
Breast feeding status Partial 60 287 347 132 0575 3.028 0.51
Exclusive 8 29 37 1.00
For how long haveyou <6 8 29 37 0.77 0.333 1.822 0.56
breast feed your child?  months 17 87 104 110 0.595 2.036 0.76
61012
months 43 200 243 1:00
> a year
Has your child Yes 67 309 376 0.65 0.080 5.445 0.69
vaccinated for No 1 7 8 1:00

pentavalent?
(penta 1, penta 2, penta
3,polio,vitamin A,

measle)

Did your child develop  Yes 14 47 61 0.67  0.347 1.310 0.24
tonsillitis in the last two  No 54 269 323 1:.00

weeks?
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4.9 Binary logistic regression analysis of Signs and symptom related characteristics
of study subjects and Pneumonia prevalence

In univariate analysis , none of the studied clinical presentations: cough, difficulty of breathing, fast
breathing, chest wall in drawing, vomiting, loss of appetite and convulsion were not significant with and

found to be risk factors of under-five pneumonia(table 9).

Table 7 Binary logistic regression analysis of Signs and symptom related characteristics
of study subjects and pneumonia prevalence in Dangila hospital, September 2019-june,
2020.

Variables category Pneumonia Total COR 95% ClI p-
Status Lower value
+ve -ve Upper

Does your child have Yes 50 222 272 0.85 0.471 1.534 0.59

cough? No 18 94 112 1:00

Does your child have Yes 52 211 263 0.61 0.337 1.135 0.12

difficulty of breathing?  No 16 105 121 1:00

Does your child have Yes 58 241 299 0.55 0.270 1.138 0.10

fast breathing? No 10 75 85 1:00

Does your child have Yes 8 29 37 0.75 0.330 1.739 0.51

vomiting? No 60 287 347 1:00

Does the child have Yes 44 203 247 0.98 0.566 1.695 0.94

lower chest wall in No 24 113 137 1:00

drawing?

Does the child have Yes 8 24 32 0.61 0.264 1.438 0.26

convulsion? No 60 292 352 1:00

Does the child have loss  Yes 10 33 43 0.67 0.316 1.449 0.31

of appetite? No 58 283 341 1:00
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4.10 Multivariate logistic regression analysis of selected variables and pneumonia
positivity

Majority of Socio- demographic variables showed that significant associations with the prevalence of
pneumonia in binary logistic regression analysis at p < 0.25 were selected and entered for multivariate
logistic regression analysis to identify the most important predictors of under five years old pneumonia .
In multivariate analysis, none of the expected possible risk factors were statistically significant with

pneumonia positivity (P-value >0.05). Thus, discussion of the results was made mainly on variables

which are significant in chi-square analysis (table 10).
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Table 8. Multivariate analysis of risk factors

Variables category Pneumonia Status ~ Total COR P-value AOR p-value 95% ClI
+ve -ve Lower  Upper

Sex of child Male 36 198 234 1.49 0.13 1.49 0.48 0.489 4.556
Female 32 118 150 1:00

Age in months 1-12 18 134 152 3.38 0.00 6.82 0.12 0.593 78.597
13-36 35 149 184 1.93 0.06 1.67 0.29 0.640 4.352
37-59 15 33 48 1:00

Residence Rural 25 109 0.62 0.09 0.43 0.23 0.113 1.693
Urban 43 275 1:00

Educational Iliterate 9 33 42 0.40 0.08 0.36 0.27 0.061 2.191

status of Primary 6 54 60 0.98 0.98 0.92 0.92 0.191 4.466

mothers Secondary 2 365 88 0.31 0.00 0.90 0.90 0.175 4.686
Vocational 2 291 113 0.45 0.07 1.37 0.70 0.268 7.050
Higher education 8 73 81 1:00

Educational Iliterate 1 22 23 6.20 0.08 1.87 0.61 0.166 21.125

status of fathers  Primary 3 36 39 3.38 0.06 1.11 0.90 0.165 7.588
Secondary 21 52 73 0.69 0.31 0.21 0.09 0.035 1.324
Vocational 21 128 149 171 0.10 0.50 0.30 0.137 1.865
Higher education 22 78 100 1:00

Occupation of Farmer 10 49 59 1.65 0.23 0.42 0.53 0.029 6.243

father Merchant 8 77 85 3.25 0.00 0.47 0.55 0.040 5.648
Private employee 6 41 47 1.29 0.45 0.12 0.23 0.004 3.799
Daily laborer 22 65 87 2.31 0.09 1.41 0.65 0.318 6.277
Gov.t empl 22 84 106 1:00 0.61 0.55 0.128 2.986

Presence of Yes 30 172 202 151 0.12 0.66 0.12 0.390 1.120

window in No 38 144 182 1:00

kitchen

Usual location On mothers back 38 145 183 0.66 0.13 1.49 0.13 0.882 2.531

of the child Outside cooking 30 171 201 1:00

during cooking  room

Did your child Yes 14 47 61 0.674 0.24 1.48 0.24 0.763 2.884

develop No 54 269 323 1:00

Tonsillitis in the

last two weeks?

Does your child  Yes 152 211 263 0.618 0.12 1.61 0.12 0.881 2.968

have difficulty No 16 105 121 1:00

of breathing?

Does your child  Yes 58 241 299 0.554 0.11 1.805 0.11

have fast No 10 75 85 1:00

breathing?
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5. Discussion

The prevalence of pneumonia among under-five children in this study was 68 (17.7%). The finding of
our study is comparable with the prevalence reports of 16.1% of community based cross sectional study
conduct at Este town Northwest Ethiopia by Gedefaw Abeje et al. (2014), 16.34% in under- five children
living in slums of Dibrugarh town, India ((Nirmoliaa et al., 2018) and that of 17.6% in the study
conducted by Astehun Lenda (2018) in Boloso Bombe woreda, southern Ethiopia. However, it is almost
three fold higher than the findings of 5.5% in a study conducted by Gebretsadik Shibre (5.5%) (2015)in
DebreBerhan district,north east Ethiopia. On the other hand, the prevalence of under-five pneumonia in
this study was much lower than the report in a study conducted at public hospitals in Jimma zone by
KenenisaTegenu (28.1%) (2018) and 33.5% in a study conduct by Teshome Abuka (2017) in Wondo
Genet district, Sidama zone, SNNPR, Ethiopia. This difference in the prevalence across studies might be
due to the difference in study setting, sociodemographic factors, and seasonal variation.

Pneumonia positivity among male children was 1.49 times higher than their female counter parts. In this
study, an increase in the prevalence of under- five pneumonia was observed as age of children increased
and older children (37-59 and 13-36 months old) were the most (31%) infected while the younger, 1-12
months old children, were the least infected (12%) with pneumonia. About seven and two times higher
odds of pneumonia was found in children in the age categories of 1-12 and 13-36 months old as this
might be due to limited exposure of the younger children to the risk factors of pneumonia. Contrary to the
findings of this study earlier findings of Meissner (2003) and Weisman (2003) demonstrated that the risk
of pneumonia or bronchiolitis caused by respiratory syncytial virus is highest among children aged less
than 2 years with the most severe disease occurring in infants aged 3 weeks to 3 months (Meissner, 2003;
Weisman.2003). Lack of awareness and education of the mothers may adversely have an impact on the
outcome of the illness in children (Fonseca et al., 1996). Several studies reported the higher frequency of
pneumonia among children with low degree of maternal and paternal education. A study by Tiewsoh and
colleagues noted significant association of lack of maternal education with occurrence of pneumonia.
Educated mothers recognize the signs and symptoms of pneumonia early and so accesses health care
earlier and so their children have a better outcome than illiterate parents (Tiewsoh et al., 2009). A study
conducted in Nigeria also revealed that poor parental educational status is significantly associated with
pneumonia (Ujunwa and Ezeonu, 2014). In agreement with these reports, the chi-square analysis of

present study also revealed a statistically significant association of pneumonia positivity with the
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educational status of mothers (p=0.03) and fathers (p=0.01), respectively. Significantly higher 19%, 21%
and 26% under-five pneumonia were recorded among the children whose maternal educational statuses
were technical (vocational), illiterate and secondary, respectively. Similarly, higher cases of pneumonia,
22% and 29%, were recorded among under-five children whose fathers attained secondary and higher

education, respectively.

In this study, under—five children from households who use firewood and charcoal as source of fuel for
cooking were the most pneumonia affected as compared to children whose families use other items as a
source of fuel for cooking food. However, no pneumonia cases were detected among households who
were using electric power for food cooking (p=0.012). This is in accordance with findings of studies of
Ekaru et al (2012), Fekadu et al (2014) and Kelly et al (2015) who reported use of firewood for
cooking as a significant environmental risk factor for pneumonia among under five children. This might
be associated with the higher emission of indoor air pollutant, particulate matter, carbon monoxide, and a
number of other hazardous substances, when firewood and charcoal used for cooking. Under-five
children particularly infants and the young ones may receive the highest exposures to inhaled pollutants
as they spend more time within the home or carried or close to their mothers during food preparation.
Therefore, these children are at greater chances of being affected and polluting fuels may adversely affect
their defenses of the respiratory tract against pathogens. According to the present study, keeping cattle in
the living room was an important risk factor for pneumonia positivity among under-five children; this
result was in line with a study conducted in Northwest Ethiopia (Gedefaw Abeje et al., 2014). This might
be when cattle are kept in the main house, the house is more likely to have suffocation and poor

sanitation. This, in turn, may influence children to diseases, including pneumonia.

Slightly higher (22%) pneumonia positive cases were observed among partial breast fed under five
children than those who were exclusive breast feeders (17%), but the association between prevalence of
pneumonia and breast feeding status was not statistically significant. Besides, under- five children who
were breast fed for less than six months were the most (22%) affected by pneumonia than those who
were breast fed for six to 12 months (16%) and for more than one year (18%).This study noted that
partially breast fed children during the last 6 months had 1.320 times chance of developing pneumonia
than children with exclusive breast Feeding. It was widely recognized that, breast milk contains the
nutrients, antioxidants, hormones, lymphocytes and antibodies secretory Immunoglobulin A (I1gA)
needed by the child to survive and develop, and specifically for a child’s immune system to function

properly , this in line with the study conducted by Lambert (2013).
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Relatively higher prevalence rates of pneumonia, (18%), (19%) and (20%) were found among children
who had history of cough, fast breathing and difficulty in breathing, respectively than those did not report
these clinical manifestations. The odds of the disease was about two times higher in children who
presented fast breathing and the odds of pneumonia was also more than 1.5 fold higher in children who
had difficulty of breathing. Similarly, slightly elevated cases of pneumonia were detected in under five
children who complained vomiting (22%), loss of appetite (23%), and convulsion (25%) than those who
did not present these sign symptoms. However, no statistically significant associations were
demonstrated between prevalence of pneumonia and all of the potential sign and symptom related
variables analyzed (P> 0.05).The present study illustrated that children who had tonsillitis in last two
weeks were 1.48 times more likely to develop pneumonia than children who had no tonsillitis; this was
supported by study conducted by Gebretsadik Shibre (2015).

In our study, pneumonia positivity was not statistically significant with the place of cooking; but we
cannot rule out the role of place of cooking as one of the potential risk factors of under-five pneumonia as
kitchens too near to the living room could enhance the entrance of the smoke to the living room that
likely increase the occurrence of under-five pneumonia, this is similar with the study conducted by
Astehun Lenda (2018).Children who were carried on their mother’s back during cooking were about 1.5
times more likely to develop pneumonia compared to children who were kept outside the cooking room.
This finding was supported by a study conducted in northwest Ethiopia (Gedefaw Abeje et al., 2014).
This might be due to high indoor air pollution from biomass fuels. As a child stays in the cooking room,
air pollutants associated with biomass fuel may affect host defenses of the respiratory tract against
pathogens.This, in turn, makes the children vulnerable to respiratory tract infections, including
pneumonia. Several studies conducted earlier found out that factors like residence, maternal and parental
educational status , economic status of parents , sex of child , child age , nutritional status of child ,
history of past morbidity, statues of child’s vaccination , smoking habits of parents , housing , and
environmental factors are significantly associated with under-five pneumonia. However, in our study we
did not find any significant association between under-five pneumonia and most of these potential risk
factors in multivariate logistic regression analyses as those studies by Fatmi and Franklin (2002), Abeje
et al. (2014), Gebretsadik Shibre (2015), and Astehun Lenda (2018).
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6. Conclusion and Recommendation
6.1. Conclusion

The overall prevalence of pneumonia infection among under- five children in the present finding was
17.7%. The present study identified use of wood as fuel source, educational status of parents’ and age of
children in months as factors that account for under-five pneumonia positivity. Higher frequency of
pneumonia was found among children with low degree of maternal and paternal education. Under- five
children from urban residence, smoker family member were more likely to be pneumonia positive
compared to children from nonsmoker house hold family. Children from non-educated parents were more
infected with pneumonia compared to children with educated parents. Higher prevalence rate of
pneumonia was found among children with 37-59 months of age categories than children with, 1-2 and
13-36 age categories. In the present study under five Children with cough, difficulty of breathing, fast
breathing and lower chest wall in drawing were more accounts pneumonia than children that did not
manifest the above sign and symptom related factors. Keeping cattle inside the living house was an
important risk factor for pneumonia positivity among under-five children. During the first 6 months of
life, Children with partial breast fed were slightly higher infected with pneumonia than children with
exclusive breast fed. Place of cooking were one of the potential risk factor of under-five pneumonia.
Children who were carried on their mother’s back during cooking were more pneumonia positive than
children who were kept outside the cooking room. This study was found that higher prevalence rate of

pneumonia among under- five children than most studies conducted in Ethiopia.
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6.2. Recommendation

Based on the results of the present study the following recommendations were forwarded.

>

Use of wood as fuel source should be discouraged but instead alternative reasonable methods
which produce less smoke be used.

More attention should be given by mothers/caregivers to keep children away from kitchen.
Increase the awareness of parent education about pneumonia diseases and prevention methods
should be carried out.

More attention should be provided to health education about the health benefits of using the
separated house for keeping cattle.

Promote exclusive breastfeeding and vaccination for the first six months of life is necessary.
Promote assessment for nutritional status and nutritional counseling for all children attending

health facilities.

47



REFERENCES
AdereleWI, Osinusi K, JohnsonWB, &Rotowa NA. (1994). Staphylococcal lower respiratory infection in

children. West African journal of medicine. 13 (1): 7-12.

Astehun Lenda (2018). Prevalence of Pneumonia and Associated Factors among Under-Five Children in
Boloso Bombe Woreda, Southern Ethiopia.

Barakat, Haddad C, Elliott SJ, &Pengelly D. (2012). Health Impacts of Air Pollution: A Life Course
Approach for Examining Predictors of Respiratory Health in Adulthood. Annals of
Epidemiology. 22:239-249.

Bruce NG. Control of household air pollution for child survival: estimates for intervention impacts.
(2013). BMC Public Health.13.

Bursac Z, Gauss CH, Williams DK, Hosmer DW. (2008). Purposeful selection of variables in logistic

regression. Source Code for Biology and Medicine. 3:17.

Cherian T, Mulholland EK, Carlin JB. (2005).Standardized interpretation of paediatric chest radiographs
for the diagnosis of pneumonia in epidemiological studies. Bull World Health Organ. 83: 353—
359.

Chopra M, Mason E, Borrazzo J, Campbell H, Rudan I, Liu L. (2013).Ending of preventable deaths from
pneumonia and diarrhea: an achievable goal. Lancet. 381(9876):1499-506.

Cohen AJ. (2017).Estimates and 25-year trends of the global burden of disease attributable to ambient air
pollution: an analysis of data from the Global Burden of Diseases Study. The Lancet. 389 1907-
1918.

Dangila primary hospital Human resource administration bureau, 2012).
Dangila woreda Agricultural and Rural development Office (2017).

DangilaWoreda Agricultural office and Rural Development office and Dangila Branch Meteorology
Agency, 2017).

Darkwa AG. (2012).Risk Factors for Pneumonia in Children under Five at KomfoAnokye Teaching
Hospital University of Ghana.

48



Ekaru H , Mbarak N, Shurie S, Kosgei E, Oyungu E,Kwena A. (2012). Community Acquired Pneumonia
Among Children Admitted In A Tertiary Hospital: The Burden And Related Factors. East
African Medical Journal. 89 (9):301-305.

Fathy S, Laila M, Sherief, Safaa H, Saleh, Wafaa F, Elshafie MA. (2014).Impact of the socioeconomic
status on the severity and outcome of community-acquired pneumonia among Egyptian children:

a cohort study. Infectious Diseases of Poverty. 3(14).

Fatmi and Franklin. .(2002). A comparison of cough and cold and pneumonia, risk factors for pneumonia

in children under five years. International Journal of Infectious Diseases. 6 (4) 295-301.

Fekadu Getahun, Terefe Mamo, Alemie Getahun. (2014). Prevalence of pneumonia among under-five
children in Este Town and the surrounding rural Kebeles, Northwest Ethiopia for the diagnosis of

pneumonia in epidemiological studies. Bull World Health Organ. 83 353-359.

Fonseca W, Kirkwood BR, Victora CG, Fuchs SR, Flores JA, Misago C. (1996). Risk factors for
childhood pneumonia among the urban poor in Fortaleza, Brazil: A case-control study. Bull
World Health Org. 74(2):199-208.

Gebretsadik Shibre. (2015).Assessment of the Prevalence and associated Factors of Pneumonia in
Children 2 to 59 Months Old, Debreberhan District, North East Ethiopia.

Gedefaw Abeje, MamoWubshet, Getahun Asres. (2014). Prevalence of pneumonia among under- five
children in Este town and the surrounding rural kebeles, Northwest Ethiopia; A community based

cross sectional study. Science Journal of Public Health. 2 (3) 150-155

Gedefaw Molla, BerheResom. (2015). Determinates of childhood pneumonia and diarrhea with special
emphasis to exclusive breastfeeding in north Achefer district, northwest Ethiopia: A Case-
Control Study. Open Journal of Epidemiology.5 (2) 107-112.

Gordon SB, Bruce NG, Grigg J. (2014) . Respiratory risks from household air pollution in low and
middle income countries. Lancet Respir Med. 2 (10) 823-860.

Grau I, Ardanuy C, Calatayud L, Schulze MH, Linares J, Pallares R. (2014). Smoking and alcohol abuse
are the most preventable risk factors for invasive pneumonia and other pneumococcal infections.
Int J Infect Dis.25 59-64.

49



Gray DM, Zar H. (2010) .Community-acquired pneumonia in HIV-infected children: a global
perspective. CurropinPulm Med. 16 (2).

Harris M, Clark J, Coote N. (2011). British thoracic society guidelines for the management of community

acquired pneumonia in children. Britanupdate. 2 1-23

Hortal M, Estevan M, Meny M, Iraola I, Laurani H. (2014).Impact of pneumococcal conjugate vaccines
on the incidence of pneumonia in hospitalized children.

Jeanmonod DJ, Rebecca, Suzuki K. (2018). we are intechopen , the world ’ s leading publisher of open
access books built by scientists , for scientists top 1 % control of a proportional hydraulic system.

Intech open. 2 64.

Johnson AB, Osinusi K, Aderele WI. (1993). Bacterial aetiology of acute lower respiratory infections in
pre-school Nigerian children and comparative predictive features of bacteraemia and non-

bacteraemia illnesses. Journal of Tropical Pediatrics. 39 (2) 97-106.
Kabra SK, Lodha R. (2010).Antibiotics for community-acquired pneumonia in children.

Kelly MS , Wirth KE , Madrigano J , Feemster KA , Cunningham CK, Arscott-Mills T, Boiditswe S,
Shah SS, Finalle R, Steenhoff AP.(2015). The effect of exposure to wood smoke on outcomes
of childhood pneumonia in Botswana. Int J Tuberc Lung Dis. 2015 .19(3): 349-355.

KenenisaTegenu. (2018).Prevalence and Associated Factors of Pneumonia among Under-Five Children

at Public Hospitals in Jimma Zone, South West of Ethiopia.

Lamberti LM, Zakarija-Grkovid 1, Walker CLF, Theodoratou E, Nair H, Campbell H. (2013).

Breastfeeding for reducing the risk of pneumonia morbidity and mortality in children.

Lozano R. Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V. (2012).Global and regional mortality
from 235 causes of death for 20 age groups in 1990 and 2010 a systematic analysis for the
Global Burden of Disease Study . 380:2095-128.

Luby SP, Agboatwalla M, Feikin DR, Painter J, Billhimer W, Altaf A, Hoekstra RM. (2005). Effects of
hand washing on child health. Public Health Journal. 366 225-232.

50



Lucero. (2009).Pneumococcal conjugate vaccines for preventing vaccine-type invasive pneumococcal

disease and X-ray defined pneumonia in children less than two years of age.

MarteUstrup, BagreyNgwira, Lauren Stockman, Michael Deming, Peter Nyasulu, Cameron Bowie.
(2014). Potential Barriers to Healthcare in Malawi for Under-five Children with Cough and
Fever: A National Household Survey. 32(1).

Meissner HC. 2003.Selected populations at increased risk from respiratory syncytial virus
infection.Pediatr Infect Dis J . 22 40-5.

Muhsin, Fulath, Abdul-Redah. (2015). Relation of Pneumonia with Some Socioeconomic Factors in

children under five years old in Al-Najaf Governorate Kufa .Journal for Nursing Sciences. 4(3).

Nair G, Nieder, man M. (2011). Community-acquired pneumonia: an unfinished battle. The Medical
clinics of North America . 95(6).

Nguyen T, Tran T, Roberts C, Fox G, Graham S, Marais B. (2017).Risk factors for child pneumonia-

focus on the Western Pacific Region .Pediatric respiratory reviews.21 95-101.

Nirmoliaa N, Mahantab TG, Boruaha M, Rasaily R , Kotokyd RP, Bora R. (2018). Prevalence and risk
factors of pneumonia in under- five children living in slums of Dibrugarh town. Clinical
Epidemiology and Global Health . 6 1-4.

Racine, A and JoyceT. (2007). Maternal education, child immunizations and public policy evidence from

the US national immunization survey. Social science and medicine. 65 1765-1772

Ramachandran P, Nedunchelian K, Vengatesan A, Suresh S. (2012). Risk factors for mortality in
community acquired pneumonia among children aged 1-59 months admitted in a referral
hospital. Indian Pediatr. 49 (11) 889-895.

Ramezani M, Aemmi SZ, EmamiMoghadam Z. (2015).Factors Affecting the Rate of Pediatric

Pneumonia in developing Countries. International Journal of Pediatrics. 3 (6) 1173-1181.

Rashid MM, Chisti MJ, Akter D, Sarkar M, Chowdhury F. (2017). Antibiotic use for pneumonia among
children under-five at a pediatric hospital in Dhaka city, Bangladesh. Patient preference and
adherence. 11 1335.

51



Rudan I, Boschi-Pinto C, Biloglav Z, Mulholland K, Campbell H. (2010). Epidemiology and etiology of
childhood pneumonia. Bulletin of the World Health Organization. 86(5)408-416

Schieve . (2016). Population impact of preterm birth and low birth weight on developmental disabilities
in US children. Ann Epidemiol .26 267-274.

Sharma R, Bhandari N, Bhandari R, Wagle K, Adhikari M. (2015). Types of cooking stove and risk of
Acute Lower Respiratory Infection among under-fve children: across sectional study in Rasuwa,

a Himalayan district of Nepal. Health Prospect Journal of Public Health. 14 (1).

Sonego M, Pellegrin MC, Becker G, Lazzerini M. (2015).Risk factors for mortality from acute lower
respiratory infections (ALRI) in children under five years of age in low and middle-income

countries :a systematic review and meta-analysis of observational studies.

Stevenson MD, Mansbach JM, Mowad E. (2016). Prenatal versus postnatal tobacco smoke exposure and

intensive care use in children hospitalized with bronchiolitis. Acad Pediatr. 16 446-452.

TeshomeAbuka. (2016). Prevalence of pneumonia and factors associated among children 2-59 months
old in Wondo Genet district, Sidama zone, SNNPR, Ethiopia. Current Pediatric Research. 21
(1) 19-25.

Theodoratou E, Al-Jilaihawi S, Woodward F, Ferguson J, Jhass A, Balliet M. (2010). The effect of case
management on childhood pneumonia mortality in developing countries. International journal of
epidemiology. 39 155-71.

Thomson AJ, Webb DJ, Maxwell SR, Grant IS. (2002). Oxygen therapy in acute medical care. British
Medical Journal. 324 1406-1407

Tiewsoh K, Lodha R, Pandey RM, Broor S, Kalaivani M, Kabra SK. 2009. Factors determining the
outcome of children hospitalized with severe pneumonia. BMC Pediatrics;

Tramper-Stranders GA. (2018). Childhood community-acquired pneumonia: A review of etiology- and
antimicrobial treatment studies. Pediatric Respiratory Reviews. 26 41-48.

52



Tsion Assefa, Tefera Belachew, Ayalew Tegegn , Amare Deribew. (2008). Mothers’ health care seeking
behavior for childhood illnesses in Derra district, Northshoa Zone, Oromia Regional State,

Ethiopia. Ethiopian Journal of Health Sciences. 18 (3).

Ujunwa FA, Ezeonu CT. (2014). Risk Factors for Acute Respiratory Tract Infections in Under-fve
Children in Enugu Southeast Nigeria. Annals of Medical and Health Sciences Research. 4 (1):95-
99.

Ujunwa FA, Ezeonu CT. (2014). Risk factors for acute respiratory tract infections in under-five children
in Enugu Southeast Nigeria. Ann Med Health Sci Res. ;4 (1):95-99.

UNICEF. (2019). Fighting for breath in Ethiopia a call to action to stop children dying from
pneumonia.https://stoppneumonia.org/wp-content/uploads/2019/11/Ethiopia-2019-
Web_updated.pdf

UNICEF2018.ChildMortality.https://data.unicef.org/topic/child-survival/underfive-mortality.
Voynow and Auten. (2015).Environmental pollution and the developing lung.

Walker CLF, Rudan I, Liu L, Nair H, Theodoratou E, Bhutta ZA. .(2013).Global burden of childhood
pneumonia and diarrhea. The Lancet .381(9875):1405-16.

Weinberger DM, Grant LR, Steiner CA. (2014). Seasonal drivers of pneumococcal disease incidence,

impact of bacterial carriage and viral activity. 58 188-194.

Weisman LE. (2003). Populations at risk for developing respiratory syncytial virus and risk factors for
respiratory syncytial virus severity: infants with predisposing conditions. Pediatr Infect Dis J
22:533-9.

World Health Organization. (2017). Monitoring Health in the Sustainable Development Goals.

Zar HJ, Ferkol TW. .(2014).The global burden of respiratory disease, impact on child health.
PediatrPulmonol. 49 430-434.

53



Appendix |
Participant’s Information Sheet and Informed Consent Form (English Version).
Good morning | after noon;
My name is Solomon Gedif I am studying master’s degree at Bahir Dar university, college of science in
Biomedical science stream and | am working as a data collector for study being conducted in Dangila
Primary Hospital by me .1 kindly request you to lend me your attention to explain you about the study
and being selected as the study participants.
Title of the study:
Prevalence of Pneumonia and risk Factors among under-Five Children in Dangila Primary Hospital,
Amara Ethiopia, 2019.
Purpose:
The purpose of this study is to write a thesis as a partial requirement for the fulfillment of master’s degree
in Bio medical science for the principal investigator eventually ,the study results on the magnitude of
under-five pneumonia and factors associated with under five pneumonia in Dangila woreda Primary
Hospital ,Amara ,Ethiopia will contribute to the progress of future practices in areas under five
pneumonia in health settings ,researches ,and programs in the public health.
Procedure:
I will interview you using questionnaire to provide me with relevant data that is help full for the study. So
I kindly request you to spend this time for this interview.
Risk and benefit:
The risk of being participated in this study is minimal, but only taking a few minutes of your time. There
would not be any direct payment for participating in this study .however, the findings from this thesis
may reveal important in formation for Dangila woreda health office.
Confidentiality and anonymity:
The information that will collect from this study will be kept confidential. Information about you that will
be collected from the study will be stored in a file, which will not have an individual name on it, and it
will not be revealed to anyone except the principal investigator.
Rights:
Participation in this study is on voluntary basis. You have the full right to refuse from participating in this

thesis (you can choose not to respond some or all of the questions) If you do not wish to participate, and
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this will not affect you. You have also the full right to with draw from this study at any time you wish to,
without losing any of your benefits which you otherwise are entitled.

Persons to contact:

If you have any question about the study, you can contact and ask at any time you want by using the
following addresses.

-Solomon Gedif: mobile number 0920773035

-E-mail:gedifsolomon@gmail.com

Declaration of informed voluntary consent:

I have read the participate information or was read to me. | have clearly understood the purpose of
research procedures, the rights, benefits, issues of confidentiality, the right of participating and contact
address for any queries. | have been given the opportunity to ask questions about things that are not clear.
I was informed my rights whether to continue or stop from answering. Therefore, | declare my voluntary
consent to participate in this study to be conducted with my signature as indicated below.

Participants Name signature

Data collector Name signature
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Appendix 11

English version questionnaire
Questionnaire to assess prevalence of pneumonia and risk factors among under -five children in Dangila
primary hospital Amara, Ethiopia.

Data collector name signature Date

Supervisor name signature Date

Part one: Socio-demographic characteristics
1. Residence 1, Rural 2, Urban
2. What is the highest level of schooling you attended?
1. llliterate 2.Primary 3. Secondary
4. Technical/vocational 5. Higher level
3. What is the highest level of schooling your husband attended?
1. llliterate 2. Primary 3. Secondary
4. Technical/vocational 5. Higher level
4. Occupation of mother (care giver).
1, house wife 4, privet employee
2, merchant 5, daily laborer
3, government employee
5. Occupation of your husband.
1, farmer 4, privet employee
2, merchant 5, daily laborer
3, government employee
6. Sexofchild 1, male 2, female
7. Ageof child___ (in month).
Part 11 Environmental characteristics
8. What type of fuel is used for cooking in your home mostly?
1. Wood 2.charcoal 3, animal dung 4. Kerosene 5. Electricity
9. Where is the cooking usually done?
1, living room 2, kitchen

10. Does the kitchen have a window? 1, yes 2, no
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11. Is there any cigarette smoker in the house? 1, yes 2, no
12. Where do you keep your child during cooking?
1, on mothers back or besides the mother
2, outside of the cooking house

13. Do you keep cattle in the living room? 1, yes 2, no
14. How many siblings (members) are there in your house? _ (in number).
Part three: Nutrition and past co-morbidity related characteristics
15. What was breast feeding status of the child during the first 6-months of life?

1, Exclusive breast feeding 2, Partial breast feeding
16. For how long have you breast feed your child?

1, less than 6 months 2, 6 to 12 months 3, more than a year
17. Has your child vaccinated for pentavalent (penta 1, penta 2, penta 3, polio, vitamin A, measle)? 1, yes
2, no
18. Did your child have tonsillitis in the last two weeks? 1, yes 2, no
Part four: Signs and symptom related characteristics
19. Does your child have cough? 1, yes 2, no
20. Does your child have difficulty of breathing? 1, yes 2, no
21. Does your child have fast breathing? 1, yes 2, no
22. Does your child have vomiting? 1, yes 2, no
23. Does the child have chest wall in drawing? 1, yes 2, no
24. Does the child have convulsion? 1, yes 2, no

25. Does the child have loss of appetite? 1, yes 2, no

Thank you!!
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