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[bookmark: _Toc32932060]ABSTRACT
Background: Childhood Pneumonia is the common cause of suffering worldwide among under-fivechildren with a higher burden in developing countries. However, there is no recent evidence related to prevalence of pneumoniaand associated factorsin this study area; even in Amhara region.
Objective: To assess pneumoniaand its associated factors among under-five children in health centers, Bahir Dar City Administration, Ethiopia, 2019
Methods: Institutional based cross-sectional study was conducted on 512participantsto select study participants from each health centers; systematic random sampling technique was applied. A Structured interview was employed to collect the data. Quality of data was insured by providing one- day training for data collectors and conducting a pre-test on 5% of study participants. The data was entered by using EPI data version 3.1 and then exported to Statistical Package for Social Science version 23 for analysis. Bi-variable and multivariable logistic regression analysis wascomputed to determine significant association and declared as significant for a p-value of <0.05.
[bookmark: _Toc6725436]Results:Theprevalence of pneumonia among under-five children was 30.86%. Caring of the child on mothers back during cooking (AOR= 1.97;95% CI:1.2-3.10), lack of Vitamin A supplementation (AOR= 1.66;95% CI:1.10-2.82),unvaccinated children (AOR= 2.44;95% CI:1.01-5.95) mixed breast feeding during 6 months (AOR= 1.84;95% CI:1.01-3.66), diarrhea (AOR= 3.61;95% CI: 2.32-6.22) and history of ARTI (AOR= 1.79;95% CI:1.13-2.73), contact history of ARTI with family members (AOR=1.69;95%  CI:1.13-2.81) werepotential risk factors of under-five children pneumonia.
Conclusion and Recommendations:As compared with EDHS report of 2016, the prevalence of under-five pneumonia was high. Therefore, by applying interventions on potential risk factors such as: byproviding health education about exclusive breastfeeding, increaseVitamin A supplementation& immunization, early control and treatment of respiratory tract infection & diarrhea; pneumoniaamong under-five children can be easily reduced.
Keywords: Children, Pneumonia, under-five, Ethiopia.

[bookmark: _Toc32932061]1. INTRODUCTION
[bookmark: _Toc6725437][bookmark: _Toc32932062]1.1Background
Pneumonia is a common childhood acute respiratory tract infection that affects a smaller unit of lungs called alveoli.It is attributed to community-acquired, aspiration, hospital-acquired, a ventilator-associated pneumonia or a combination of all these types of pneumonia. Besides, mortality and morbidity due to pneumonia might have happened after different areas of lungs are affected which are lobar pneumonia, bronchial pneumonia, and acute interstitial pneumonia. Even if, there is a significant reduction of morbidity and mortality in under-five children in recent years, pneumonia is still one of the leading causes of illnesses anddeath of under-five children globally and the proportion is high in developing countries including Ethiopia[1-3].
 Regardless of its causative agents, infectious pneumonia could be manifested by productive cough, fever accompanied by shaking chills, shortness of breath, sharp or stabbing chest pain during deep breaths, and an increased rate of breathing but the productive cough is not common in under-five children [4]. Viruses, bacteria, fungi, parasites, and different chemicals can be the causes of pneumonia[5]. However, bacteria are the most common cause of pneumonia as evidenced Streptococcus pneumonia was isolated in nearly 50% of cases[6]. Among different viral infectious agents of pneumonia, rhinoviruses, corona viruses, influenza virus, respiratory syncytial virus (RSV), adenovirus, and par influenza are commonly identified viruses [7].
World health organization launched integrated management of neonate and childhood illness guideline which is an important tool that helps health professionals to classify and treat the disease at health centers and health posts in resource-limited countries including Ethiopia[8].
Pneumonia in under-five children has risk factors like indoor air pollution, living in crowded houses and parental smoking. Addressing environmental factors such as to encourage keeping hygiene during the crowded conditions, reducing indoor air pollution is the most effective prevention method of pneumonia in under-five children[1].

[bookmark: _Toc6725438][bookmark: _Toc32932063]1.2 Statement of the problem
Pneumonia is the leading cause of child morbidity and mortality among infectious diseases in the world. It had caused for 15% of all deaths of under 5 years old childrenin 2018; that is, around 802,000 children were died due to pneumonia; which is equivalent to the death of 2,200 children every day, over children 90 every hour and two kids every minute worldwide[1, 9].Globally, 15 countries accounted for deaths of more than 70% of  under-five children due to pneumonia and Ethiopia ranked sixth among these high burden countries[10].
Pneumonia affects children everywhere however the disease burden is high in developing countries. According to WHO 2016 report, more than 50% of under-five cases and 95% of deaths due to pneumonia were found in South Asia and Sub- Saharan Africa. Sub-Saharan African countries alone accounted for the death of more than 490,000 under-five children by the case of pneumonia in 2016[1, 11]. In Ethiopia, Pneumonia in under-five is the leading cause of mortality and morbidity with estimated3.37 million under-five children illness andannual death of more than 40,000children which accounts for 20 % of all deaths within this age group[12].
For this common public health important disease, contact with individuals who have other respiratory tract infections previously [13], limited coverage and affordability of immunizations, indoor pollution, malnutrition, overcrowding, non-exclusive breastfeeding, and pediatrics HIV exposure were some ofthe risk factors that identified from previous studies [14-18].
To prevent and reduce pneumonia-related childhood illness and death of children; different strategies have been implemented in different regions of the world, including our country. Like; Provision of adequate nutrition, exclusive breastfeeding, immunization, keeping both maternal and children hygiene and providing appropriate complementary feeding are some of the recommended activities globally [19].As a result of these interventions, the incidence of pneumonia in under-five children decreased by 30 % and death due to the disease reduced by 51 %  during the millennium developing goal period globally[16]. 
In spite of implementing different strategies and evidence of reduction in morbidity and mortality of children in recent years, the prevalence of pneumonia among under-five children which is reported in some part of developing countries showed as they are still significant; 53% in Bangladesh [20], 32% in India [16], 31.6% in Nigeria, 28.1% in Ethiopia[21, 22].  
Although the prevalence of pneumonia is reported in some parts of Ethiopia, it might not be representative of the whole setting of the country. For best of my knowledge, there was no recent study conducted on the same topic in this study area; even in Amhara region.Therefore, this study is intended to assessand provide evidence-based information about the prevalence and associated factors of pneumonia among under-five children at health centers in Bahir Dar city administration, North West Ethiopia.
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[bookmark: _Toc32932064]1.3 significance of the study
The findings of this study will provide up-to-date evidence-based information on pneumonia and factors that contribute to pneumonia among under-five children for local government, health professionals and non-governmental organizations who are interested to participate inpreventive and controlling activities that reduce the burden of the disease.
The primary beneficiaries of the study will be under-five children.The result of the study will ultimately benefit the Zonal health department of Bahir-Dar City Administration and Non-Governmental Organizations who are working on health and health-related areas. They will use the study findings as a supplementary tool for planning, disease preventing and controlling activities. 
Moreover, the findings of this study will also be used as additional input for other researchers to conduct further large scale studies on the same problem.







[bookmark: _Toc32932065]2. LITERATURE REVIEW
[bookmark: _Toc6725441][bookmark: _Toc32932066]2.1 Prevalence of pneumonia among under-fivechildren
According toworldwide systematic data analysis conducted from 2000-2015 showed; India, Nigeria,Pakistan,China, and Indonesia accounted for more than54% pneumonia cases in 2015 and India alone accounted for 32% of pneumonia cases[16].
Another hospital-basedsurveillance conducted in Uruguay revealed that the prevalence of pneumonia in under-five children decreased by 27.3% in 2000 and 46.6% in 2012 respectively[23]. A Similar study conducted in Southeast Nigeria indicated that the prevalence of pneumonia in under-five children was 31.6%. [21].
As the report of EDHS 2016 showed the two weeks prevalence before the survey of acute respiratory tract infection including pneumonia in under-five children was 6.6 %, 8.0% in Ethiopia and Amhara region respectively[24].According to an institutional-based cross-sectional study conducted in Sidama Zone, Wondogenet District Ethiopia, the prevalence of pneumonia in under-five children was 33.3%.[25].
The otherinstitutional-based cross-sectional study which was conducted on public Hospitals in Jimma zone, Ethiopia indicated that the prevalence of pneumonia in under-five children was 28.1%[22]. Another report of community-based cross-sectional study conducted in Boloso Bombe Woreda, Southern Ethiopiashowed that the two weeks prevalence of pneumonia in under-five children was 17.6%[26]. ASimilar study which was conducted in Debre-Berhan town, Amhara Region, Ethiopia showed that the prevalence of pneumonia was 5.5%[17].
Another community-based cross-sectional study which was conducted in Este town, Amhara region; Southwest Ethiopia also showed that the two weeks prevalence of the disease within the study area was 16 %[18].
[bookmark: _Toc6725442][bookmark: _Toc32932067]2.2 Associated factors for pneumonia in children among under-five children
[bookmark: _Toc6725443][bookmark: _Toc32932068]2.2.1 Socio-Demographic characteristics
Several studies related to associate factors of pneumonia in under-five children had conducted in different regions of the world.A study conducted in theHimalayan district of Nepal revealed that the father’s occupation, age of children and  ethnicity were highly associated with the lower respiratory infection including pneumonia[27].Similarly, the child’s age and residence have a significant association with pneumonia in under-five children[28].
A cohort study which was conducted in Egypt identified  that living in a rural areas, low maternal education level, parent’s smoking habits, and young maternal age wereamong the major risk of severe Community-acquired pneumonia[29].Current parental smoking and family members which are more than four were among the major associated factors of pneumonia in under-five children[30].
A study conducted in Jima  specialized  Hospital also proved  that family size, maternal and paternal educational level were  the major determinant factors for pneumonia in under-five children[31]. Residence and mother’s education had a significant association with the prevalence of pneumonia whereas the  father’s education and occupation  were insignificant[18].
[bookmark: _Toc6725444][bookmark: _Toc32932069]2.2.2 Preexisting medical and co-morbid conditions
As indicated by different studies co morbid and pre-existing medical conditions were among the major determinant factors for pneumonia in under-five children.Co-morbid infections such as prematurity, HIV infection, congenital heart disease,and malnutrition were often required prolonged hospitalization[31, 32].
Lancet Global Health of 2019 reported that malnutrition was among the key risk factors for pneumonia in under-five children[16]. A systematic data review conducted in 2015,Ethiopia also supported that malnutrition was one of the major risk factors for pneumonia in under-five children[33]. 
A case-control study conducted in Kenya showed that co-morbidity  such as protein-energy malnutrition and HIV/AIDS had a significant association with pneumonia in under-five children[13].Similar study found that children with HIV/AIDS were six times risky to develop severe pneumonia and six-fold risk for death[34].
Another study conducted in Kersa, Southwest Ethiopia reported that wasting, lack of Zink supplementation and previous upper respiratory tract infection were the major risk factors to acquire pneumonia[30].Under-five children who had diarrhea and lower respiratory infections previously were at high risk of acquiring pneumonia; that is; 5.29 and 3.04 times respectively[17, 35]. A community-based cross-sectional study conducted in Bolonso Bombe woreda, southern Ethiopia revealed that children with previous acute upper respiratory tract infection were 2.75 times more risky to acquire pneumonia [26]. The other case-control study conducted in Debre Markos referral hospital also showed that children cared by a home maid and other relatives,who reside with families who had URTI and had URTI for themselves with in the past two weeks were among the significant factors to develop pneumonia in under-five children [36].  
[bookmark: _Toc6725445][bookmark: _Toc32932070]2.2.3 Health facility and Child care factors
Immunization status of under-five children were a major determinant factor to acquire or resist pneumonia infections; As indicated by study which was employed in Uruguay, Latin America, the prevalence of pneumonia in under-five childrenand hospitalization due to the case were significantly reduced which is due to the introduction of PCV3 vaccines and a change towards PCV13[23].
Itis also found that the introduction of PCV and homophiles influenza type b(Hib) reduced radiological pneumonia by 18% and severe pneumonia by 6%[37]. Case control study conducted on children age 2-59 months confirmed that delay in seeking treatment for three or more days  were 2.3 times likely to  acquire or develop severe pneumonia[13].
Children who breastfed for less than one year were 4.5 times more likely to develop pneumonia than that of breastfed for more than one year[25].Vit A has a pivotal role inimmunity building and a shortage of this vitamin supplementation for under-five children was the major risk factor to acquire the disease[22, 38].
Lancet Global Health report of 2019 also announced that nonexclusive breastfeeding were one of the key risk factors for pneumonia in children[16].Late initiation ofBreastfeeding, pre-lacteal feeding and lack of exclusive feeding were significantly associated with pneumonia and diarrhea. Under-five children who did not exclusively breastfed were 83 times more likely to acquire the disease[39].Another case-control study conducted in Kersa district, Southern Ethiopia showed that lack of  Zink supplementation for under-five children was one of the significant factors to develop pneumonia[30]. 
[bookmark: _Toc6725446][bookmark: _Toc32932071]2.2.4 Environmental related risk factors
Environmental related risk factors are among the major determinants of pneumonia in under-five children.A systematic data analysis conducted by Lancet Global health (2019) also reported that crowding and indoor air pollution were among the key risk factors for pneumonia in under-five children[16].Sleeping onbare floor, exposure for second-hand smoking, sleeping with more than three adults together in the same room and cooking food with firewood in the living room were the major risk factors to develop pneumonia in under-five children[21].
A cross-Sectional study conducted in Jima zone revealed that children from families without a kitchen were 6.8 times more likely to develop pneumonia when compared with those who did not have a separate kitchen[25]. ASimilar study atEste, South Gondar showed that keepingcattle in the main house, carries babies on the back during cooking, using charcoal for cooking and living in crowded houses together were the most important variables associated with pneumonia in children[18].
 Indoor air pollution is a major risk factor for developing pneumonia in under-five children.A systematic literature review about the relationship between pneumonia risk in under-five children and indoor air pollution found that there was a significant association with pneumonia morbidity and mortality after possible confounders such as breastfeeding, cigarette smoke exposure malnutrition was adjusted[40].
According to  theWHO report of 2018, unsafe drinking water and food were the risk factors for pneumonia in under-five children[41].
[bookmark: _Toc6725447]A cross-Sectional study conducted in Jima found that the absence of window in the kitchen, use wood as a fuel source and cooking food in the living room were the potential determinant factors pneumonia in under-five children [22].

[bookmark: _Toc32932072]3. Conceptual framework
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[bookmark: _Toc32995668]Figure 1: conceptual framework on associated factors to pneumonia among under-five children, 2019.
[bookmark: _Toc6725448]4. OBJECTIVES OF THE STUDY
[bookmark: _Toc6725449][bookmark: _Toc32932082]4.1 General objective
· To assess the prevalence and associated factors of pneumonia among under-five children in health centers, Bahir Dar City Administration, Ethiopia, 2019.
[bookmark: _Toc6725450][bookmark: _Toc32932083]4.2 Specific objectives
· To estimate theprevalence of pneumonia among under-five childrenin Bahir Dar City Administration, Ethiopia, 2019.
· [bookmark: _Toc6725451][bookmark: _Toc503969911]To identify factors associated with pneumonia amongunder-five childreninBahir Dar City Administration, Ethiopia, 2019.








[bookmark: _Toc32932084]5. METHODS AND MATERIALS
[bookmark: _Toc6725453][bookmark: _Toc32932085]5.2. STUDY AREA AND PERIOD
[bookmark: _Toc6725452]The study wasconducted in health centersfrom August 27 to September 21, 2019; G.C. inBahir Dar City which is Amhara capital State located 565 km far from Addis Ababa. It is one of the leading tourist destinations and fastest growing cities of Ethiopia due to the variety of tourist attractions including Lake Tana and Blue Nile River. According to the 2019report of the Zonal health department of Bahir Dar City administration the total population estimated to be 339,683 of whom, 173,238 are females, 166,447 males and 45,993 under five children [42]. There are three public Hospitals, three private Hospitals, ten Health centers, thirty-six private medium clinics and seven private primary clinics within the city administration.Health professionalswho are working in health centers use IMNCI guideline for classifying/diagnosing and treating under five children with pneumonia accordingly.
[bookmark: _Toc32932086]5.2. Study design
Facility-based cross-sectional study design was conducted in health centers.
[bookmark: _Toc6725454][bookmark: _Toc32932087]5.3 Populations
[bookmark: _Toc6725455][bookmark: _Toc32932088]5.3.1 Source population
· The sourcepopulation wasall childrenaged 2-59 months old who visited outpatients department of all health centers in Bahir Dar City administration.
[bookmark: _Toc6725456][bookmark: _Toc32932089]5.3.2 Study population
· The study population was all childrenaged 2-59 months old who visited outpatients department of selected health centers in Bahir Dar City administration duringthe data collection period.
[bookmark: _Toc6725457]

[bookmark: _Toc32932090]5.4 Eligibility criteria
[bookmark: _Toc6725458][bookmark: _Toc32932091]5.4.1 Inclusion criteria
· Children 2-59 months of age with mother/care giver pair visited outpatients departments of selected health centers during the data collection period.
[bookmark: _Toc6725460][bookmark: _Toc32932092]5.5 variables
[bookmark: _Toc6725461][bookmark: _Toc32932093]5.5.1 Dependent variable
· Pneumonia in under- five children(Yes/No)
[bookmark: _Toc6725462][bookmark: _Toc32932094]5.5.2 Independent variables
· Socio economic related factors
· Educational level of parents,
· Sex of the child,
· Marital status
· Residence,
· Occupation of parents
· Health care and health facility-related factors
· Child caregiver in the household
· Immunization status of children,
·  breastfeeding status of children
· Complementary feeding
· Environment-related factors
· Family size,
· No of windows in the kitchen,
· No of rooms in the house,
· Tobacco smoke exposure within the household
· Fuel source in the household


· Co-morbid and preexisting medical-related factors
· Diarrhea, 
· Family history of ARTI
· Previous child history of ARTI
· History of HIV/AIDS
· [bookmark: _Toc6725463][bookmark: _Toc6811760]Lack of  zinc and vitamin A. supplementation
[bookmark: _Toc32932095]5.6 Operational definition
[bookmark: _Toc6725464]Under-five children: Children age less than 59 months, but in this study infant, less than two months was not included because children with age of less than two months will be diagnosed as very severe disease and can be treated accordingly[8].
Pneumonia:cough and/or difficulty of breathing with fast breathing in children aged 2-59 months old[8].
Fast breathing: ≥50 breaths per minute for children aged 2 - 12 months old and,
≥40 breaths per minute for children aged ≥ 12months -59months old [8].
[bookmark: page33]Co-morbidity: A disease associated with another disease/illness; diseases associated with pneumonia within this study.
Solid fuels: These include such fuel as wood, crop waste, animal dung and charcoal [17].
Up-to-date: In this study, it is to mean that children who are taking their vaccination.
Diarrhea:is the passage of 3 or more loose or liquid stools per day, or more frequently than is normal for the individual[43].



[bookmark: _Toc32932096]5.7. Sample size determination and sampling technique
[bookmark: _Toc6725465][bookmark: _Toc32932097]5.7.1 Sample size:
For the first Objective: The sample size was determined by using the single population proportionformula. Considering the prevalence of under-five pneumonia(28.1%) which is taken from facility-based cross-sectional study conducted in Jimma zone, Southwest of Ethiopia[22], level of confidence 95%, and margin of error 5%, the sample size calculated as follows:
no = (Zα/2)2p(1-p)
d2
Where,
no - initial Sample size
z- Standard normal value at 95% CI which is 1.96 p- Estimated population proportions is 0.28 possible margin of error tolerated which is 5%.
no=(1.96)20.281(1-0.281)
(0.05) 2
no	= 310
By adding non-respondents rate 10% of sample size the final sample size was,
nf = 310 + 310* 0.1
=310+ 31
                =341 then multiplying it by design effect of 1.5=512


[bookmark: _Toc16551500]For the second Objective: The sample size for associated factors was calculated by using Epi-info-7 software with the following assumptions: 95% confidence level, 80% power and 1:1 ratio of exposed to non-exposed.
[bookmark: _Toc31406371]Table 1: Sample size determination for factors associated with under-five pneumonia, 2019
	Associated factors(from previous studies)
	Prevalence of pneumonia

Exposed    Non Exposed
	AOR**

	sample size
	 sample size
with NRR**and DE**

		Child location

	

	during cooking[22]



	On mother’s back or besides her (34.7)
	Outside of cooking area (17.24%)
	2.55
	220
	(220+22)*1.5=363

	Acute Respiratory Tract Infection [26]
	Yes (38.4%) 
	No(18.45%)
	2.75
	180
	(180+18)*1.5=297

	Kitchen has window[25]
	NO (47.7%)
	YES (21.12%)
	3.4
	114
	(114+11)*1.5=188


Since the sample size for each of these variables calculated was smaller than the size calculated for the single proportion formula, 512 was the best final sample size for this study.
[bookmark: _Toc6725466]
	


[bookmark: _Toc32932098]5.7.2 Sampling procedures
There are ten Health centers within Bahir Dar City Administration. Fromthese, four health centers (40%) were selected by using a simple random sampling technique. Next, the data of six-month average patient flow to under-five OPD of each randomly selected health center were collected (Figure 2); then,the final sample size for the study was proportionally allocated to each selected health center. An individual study participant was selected by using systematic random sampling techniques from mothers or caregivers who were visited under five OPDof each selected health centers. The sampling interval (k-value) to select each participant were (1766/512) =3.44≈3
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[bookmark: _Toc32995669][bookmark: _Toc6725467]Figure 2: Schematic presentation of the sampling procedure for the selection of a sample of under-five children in healthcentres, North West Ethiopia, March 2019.
[bookmark: _Toc32932099]5.8 Data Collection procedures
Interviewer administered structured questionnaire was employed to collect data from mothers or caregivers who were visited with their under-five children of outpatients departments of four selected health centers. The questionnaire was adapted and modified from different related studies [17, 18, 22,25]. First, the questionnaire was developedin English and translated into local Amharic language, and then translated back into English by an expert to check the consistency.After one-day training was given, Four BScnurses have participated in the data collection process.
[bookmark: _Toc6725468][bookmark: _Toc32932100]5.9 Data quality control
Data collectors took training for one day about the objective of the study and techniques of data collection. The investigatorchecked the completeness and consistencies of questionnaires filled by the data collectors to ensure the quality of the data. Besides, The Principal investigator evaluated the data before the data entry and analysis stage to verify the completeness of the collected data.
 A Pretest was done on 5 % of sample size (on 25 individuals) in other Health center outside the selected health centers (Meshenti HC) to avoid any ambiguity within the questionnaire. After collecting the pretest data, each questionnaire response was checked for any potential problem related to the instrument, such as any difficult question which does not satisfy the respondent psychology, not understandable or unclear question to reply. Finally, a corrective measure was taken accordingly.
[bookmark: _Toc6725469][bookmark: _Toc32932101]5.10 Data Processing and Analysis
All collected data/ questionnaire was checked for completeness and consistency manually by the investigator. The collected data werecleaned, coded and finally entered into EPI- data version 3.1 and exported to SPSS version 23 statistical software packages for analysis.
Descriptive statistics and binary logistic regression were computed. All variables were fitted in the bi-variable logistic regression and a variable with p-value <0.25 was further considered for multivariable logistic regression to control confounding variables. Model fitness was checked by Hosmer and Lemeshow goodness of model fit test in which p-value was found to be 0.093 indicating the goodness of the model for multivariable logistic regression analysis and multi-co linearity was also checked using variance inflation factor. Crude odds ratio and adjusted odds ratio (AOR) was analyzed with a 95% confidence interval (CI) then, variables withp-value ≤0.05 were considered as having a statistically significant association.
[bookmark: _Toc6725470][bookmark: _Toc32932102]5.11 Ethical Consideration
Ethical clearance for the start of the study was obtained from theResearch Ethical Committee of School of public health, College of Health Sciences, Bahir Dar University. Then, the letter was written to selected health centers like Bahir Dar health center, Han Health center, shimbit, and Dagmawi Minilik health center. Informed consent was obtained from participants after a detailed explanation of the purpose and benefit of the study was given to them. Data collectors were informed to help participants who were involved in the study only willingly by clarifying them the objective and purpose of the study. The participants were informed that their failure to participate in the study will not result in any form of penalty and assured that they can quit from the study any time they want.
[bookmark: _Toc503969930][bookmark: _Toc530174610][bookmark: _Toc6725472]







[bookmark: _Toc32932103]6. RESULTS
[bookmark: _Toc32932104]6.1 Socio-demographic characteristics of study participants
A total of 512 mothers/caregivers and children pair participated in the study giving in the response rate of 100 %. The majority of the study participants 410(80.1%) were urban residents. Among the total study participants,two-third 351(68.6%) of mothers were housewives and. The mean(+SD) age of children was 21.27(+ 14.96)months old.
[bookmark: _Toc31406372]Table 2: Socio-demographic characteristics of under-five children at health centersin Bahir Dar City administration in 2019.
	Variables
	Category
	Frequency(N=512)
	Percent

	Sex
	Male
	246
	48

	
	Female
	266
	52

	Age of the child
	2-12 months
	150
	37.5

	
	13-36 months
	244
	47.7

	
	37-59 months
	76
	14.8

	Residence of the child
	Urban
	410
	80.1

	
	Rural
	102
	19.9

	Marital status of parent
	Married
	455
	88.9

	
	Unmarried
	8
	1.6

	
	Divorced
	43
	8.4

	
	Widowed
	6
	1.2

	Educational level of
	Secondary and above
	146
	28.5

	Mother
	Primary(1-8)
	166
	32.4

	
	Able to read and write
	38
	7.4

	
	Unable to read and write
	162
	31.6

	Educational level of
	Secondary and above
	203
	39.6

	Father
	Primary(1-8)
	147
	28.7

	
	Able to read and write
	61
	11.9

	
	Unable to read and write
	101
	19.

	Mother occupation
	House wife
	351
	68.6

	
	Civil servant
	74
	14.5

	
	Merchant
	38
	7.4

	
	Other
	49
	9.6

	Child father occupation
	Civil servant
	124
	24.2

	
	Merchant
	114
	22.3

	
	Farmer
	69
	13.5

	
	Daily labourer
	140
	27.3

	
	Other
	65
	12.7


[bookmark: _Toc32932105]6.2 Environmental characteristicsof study participants
About-two third 316(61.7%) of the study participants cook food in the kitchen, while the remaining 96(18.8%) and 100(19.5%) cook food in the outdoors and main house respectively.
[bookmark: _Toc31406373]This finding also showed that themajority of the children 310(60.5%) wereon the mother’s back or beside the mother during cooking.
Table 3: Environmental characteristics of under-five children at health centers, in Bahir Dar City administration, 2019.
	Variables
	Category
	Frequency(N=512)
	Percentage

	Number of family members
	< five members
	384
	75

	
	≥ five members
	128
	25

	Number of rooms in the house
	≥two
	278
	54.3

	
	One
	234
	45.7

	Fuel source for cooking 
	Electricity
	158
	30.9

	
	Charcoal
	193
	37.7

	
	Wood
	161
	31.4

	Area of cooking
	Kitchen
	316
	61.7

	
	Outdoors
	96
	18.8

	
	Living room
	100
	19.5

	Child location during cooking
	Outside cooking room
	202
	 39.5

	
	mother’s/caretaker’s  back
	 310
	60.5

	Separation of kitchen
	Yes
	   349
	 68.2

	
	  No
	   163
	31.8

	No of windows in the kitchen
	≥one window 
	105
	20.5

	
	Has no window
	 407
	79.5

	No of windows in the house
	≥ two windows
	  210
	41

	
	≤ one window
	  302
	59

	Cigarette smoker in the house
	No
	   485
	94.7

	
	Yes
	    27
	5.3



6.3 Health care facility and child care characteristicsof study participants
From total of 512 children about two-third319(62.3%) took vit,A according to the recommended schedule.The majority of children 452(88.3%) cared by their mothers and 60(11.7%) of them had got care by other caregivers/caretakers. During six months of life about 443(86.5%) of children were practiced exclusive breastfeeding.
[bookmark: _Toc31406374]Table 4: Health care facility and child care characteristics of under-five children at health centers, in Bahir Dar City administration, 2019.
	Variables
	Category
	Frequency(n=512)
	Percent

	Vitamin A supplementation
	Yes
	319
	62.3

	
	No
	193
	37.7

	Zinc Supplementation
	Yes
	136
	26.6

	
	No
	376
	73.4

	Vaccination Status
	Fully vaccinated
	358
	69.9

	
	Up to date
	124
	24.2

	
	Unvaccinated
	30
	  5.9

	Breastfeeding status for 6 months
	  Exclusive breast feeding
	443
	  86.5

	
	    Mixed Breast feeding
	69
	13.5

	Child care giver at home
	Mother
	452
	88.3

	
	Other than mother
	60
	11.7



6.4 Pre-existing medical and Co-morbid conditions ofstudy participants
From 512 children who were participated in the study,more than one third (35.5%) of them had acute respiratory tract infection within the past two weeks. Three hundred fifty-three (68.9%) of children had contacts with their family members who had ARTI with in the previous two weeks.
[bookmark: _Toc31406375]Table 5:Pre-existing medical or Co-morbid conditions characteristics of under-five children at health centers, in Bahir Dar City administration, 2019.
	Variables
	
	Frequency(N=512)
	Percentage

	 Malnutrition
	Yes
	            42        
	       8.2  

	
	No
	           470    
	      91.8

	Diarrhea in the last two weeks
	Yes
	           111
	       21.7

	
	No
	           401
	      78.3

	 A Child with ARTI** in  last two weeks
	Yes
	           184
	      35.9

	
	No
	           328
	      64.1

	HIV/AIDS status of  a child
	Yes
	            7
	       1.4

	
	No
	            499
	        97.5

	
	Unknown
	              6
	        1.2

	Contact history withFamily members who had ARTI**
	Yes
	            353
	       68.9

	
	No
	            298
	       97.4



ARTI**= Acute Respiratory Tract Infection



	


[bookmark: _Toc32932106]6.5 Prevalence and sign symptoms of pneumonia in under-five children
[bookmark: _Toc32995670]The prevalence of pneumonia among under-five children during the time of the study was found to be 158(30.86%) (Figure3). From those children who participated in the study, 112(41.4%) had a cough. Among these, four children (0.78%) had danger signs (convulsion &vomiting everything) and 158 (30.86%) of them manifested fast breathing (Figure 4).Figure 3: Prevalence of pneumonia among under-five children at health centers, in Bahir Dar City administration, 2019.
[bookmark: _Toc32995671]Figure 4: Signs and symptoms of pneumonia among under-five children at health centers, in Bahir Dar City administration, 2019.
[bookmark: _Toc32932107]6.6. Factors associated with under-five pneumonia
In bi-variable logistic regression analysis variables such as the age of children,educational status of mother & father, occupation of mother, source of water supply, area of cooking, location of a child during cooking, duration of sickness, vit.A Supplementation,  vaccination, breastfeeding, caregiver of the child, history of diarrhea,child’s history of ARTI and history of  acute upper respiratory tract infection within the family in the last two weeks duration were associated with pneumonia among under-five children at P-value<0.25.
In multivariable logistic regression analysis, variables such as; Location of the child during cooking, vitamin A supplementation, and breastfeeding,history of diarrhea, child’s history of AURI and history of acute upper respiratory tract infection within the family in the last two weeks duration was found to be significantly associated. 
The odds of experiencing pneumonia were about two times higher among children who were carried on their mothers’/caregivers’ back compared to children who were kept outside the cooking room [AOR=1. 97; 95%CI(1. 24, 3.10)]. This finding revealed that those children who didn’t take vitamin A previously were 1.66 times more risky to acquire pneumonia in relative to children who had taken timely.[AOR=1.66; 95%CI(1.05, 2. 63)].The odds of experiencing pneumonia were about 2.44 times higher among children who were unvaccinated as compared to their counter parts[AOR=2.44; 95%CI(1.01, 5.95)] andthe odds of experiencing pneumonia were about two times higher among children who practiced mixed feeding as compared to children who breastfed exclusively[AOR=1. 84; 95%CI(1.01, 3. 37)]. Children who had diarrhea within the last two weeks  preceding the survey were about four times more likely  to develop pneumonia compared with those who did not have the disease[AOR=3. 61; 95%CI(2. 23, 5.83)]. Children who had ARTI in the last two weeks preceding the survey were 1.79 timesmore likely to developpneumonia [AOR= 1.79; 95% CI (1. 16, 2.74)] compared to children who did not have the disease. Similarly, children who had contact with family members those who had ARTI in the last two weeks were 1.69  times ( AOR=1.69 (95% CI)=(1. 08, 2. 84) more likely to develop pneumonia as compared to children  who had  contact with family members who had no ARTI in the last two weeks (Table 5).
[bookmark: _Toc31406376]Table 6:Factors associated with pneumonia among under-five children at public health centers, in Bahir Dar City administration, 2019.
	Variables
	Category
	Pneumonia
	COR(95%, CI)
	AOR(95%, CI)

	
	
	Yes
	No
	
	

	Age of children
	2-12 months
	70(44.3%)
	122(34.5%)
	1
	1

	
	13-36 months
	70(44.3%)
	174(49.2%)
	0.7[.47, 1.05]
	0.98[0.54,1.77]

	
	37-59 months
	18(11.4%)
	58(16.4%)
	0.54[0.23, 0.99]*
	0.77[0.35,1.70]

	Educational status mother
	2ndry &above
	38(24.1%)
	108(30.5%)
	1
	1

	
	Primary (1-8)
	52(32.9%)
	114(32.2%)
	1.23[0.79,2.13]
	1.03[0.54,1.98]

	
	able to read& write
	10(6.3%)
	28(7.9%)
	1.01[0.45,2.28]
	0.76[0.28,2.02]

	
	unable to read & write
	58(36.7%)
	104(29.4%)
	1.59[0.97,2.59]
	1.00[0.47,2.10]

	Educational status father
	2ndary &above
	61(38.6%)
	142(40.1%)
	1
	1

	
	Primary (1-8)
	38(24.1%)
	109(30.8%)
	0.81[0.50,1.30]
	0.61[0.34,1.11]

	
	able to read& write
	21(13.3%)
	40(11.3%)
	1.22[0.67,2.24]
	1.09[0.48,2.45]

	
	unable to read & write
	38(24.1%)
	63(17.8%)
	1.40[0.85,2.32]
	1.04[0.51,2.12]

	Mother occupation
	house wife
	120(75.9%)
	231(65.3%)
	1
	1

	
	civil servant
	17(10.8%)
	57(16.1%)
	0.57[0.32,1.03]
	0.60[0.28,1.29]

	
	Merchant
	10(6.3%)
	28)7.9%)
	0.69[0.32,1.46]
	1.02[0.44,2.38]

	
	Other
	11(7.0%)
	38(10.7%)
	0.56[0.28,1.12]
	0.64[0.29,1.40]

	area of cooking
	Kitchen
	106(67.1%)
	210(59.3%)
	1
	1

	
	Outdoors
	28(17.7%)
	68(19.2%)
	0.81[0.50,1.34]
	0.78[0.44,1.37]

	
	living room
	24(15.2%)
	76(21.5%)
	0.63[0.37,1.05]
	0.57[0.32,1.03]



[bookmark: _Toc31406377]Table 7: Factors associated with pneumonia among under-five children at public health centres, in Bahir Dar City administration, 2019 (cont…)

	Variables
	Category
	Pneumonia
	COR(95%, CI)
	AOR(95%, CI)

	
	
	Yes
	No
	
	

	
	
	N(%)
	N(%)
	
	

	 location of the child during cooking
	outside cooking room
	47(29.7%)
	155(43.8%)
	1
	1

	
	on mothers' back
	111(70.3%)
	199(56.2%)
	1.84[1.23,2.75]*
	1.97[1.24,3.10]*

	V- A supplementation status 
	Yes
	81(51.2%)
	238(67.2%)
	1
	1

	
	No
	77(48.7%)
	116(32.8%)
	1.95[1.33,2.86]*
	1.66[1.05,2.63]*

	Vaccination status 
	fully vaccinated
	94(59.5%)
	264(74.6%)
	1
	1

	
	Up to date
	49(31.0%)
	75(21.2%)
	1.84[1.19,2.82]*
	1.37[0.70,2.68]

	
	Unvaccinated
	15(9.5%)
	15(4.2%)
	2.81[1.32,5.97]
	2.44[1.01,5.95]

	Breast feeding status 
	exclusive breast feeding
	129(81.6%)
	314(88.7%)
	1
	1

	
	mixed feeding
	29(18.4%)
	40(11.3%0
	1.77[1.05,2.97]*
	1.84[1.01,3.37]*

	Care giver of the child
	Mothers
	144(91.1%)
	308(87%)
	1
	1

	
	other than mothers
	14(8.9%)
	46(13%)
	1.54[0.82,2.89]
	0.64[0.31,1.35]

	 Diarrhea within  the last two weeks
	No
	99(62.7%)
	302(85.3%)
	1
	1

	
	Yes
	59(37.3%)
	52(14.7%)
	3.46[2.24,5.36]***
	3.61[2.23,5.83]**

	Hx  of child ARTI  within the last two weeks
	No
	86(54.4%)
	242(68.4%)
	1
	1

	
	Yes
	72(45.6%)
	112(31.6%)
	1.81[1.23,2.66]*
	1.79[1.16,2.74]*

	Hx of ARTI with in family member
	No
	93(58.9%)
	260(73.4%)
	1
	1

	
	Yes
	65(41.1%)
	94(26.6%)
	1.93[1.30,2.87]
	1.69[1.08,2.64]*



*=P-value<0.05, **=P-value<0.001, AOR=Adjusted Odds Ratio, CI=Confidence Interval, COR=Crude Odds Ratio,HX=history, ARTI=Acute Respiratory Tract Infection


[bookmark: _Toc32932108]7. DISCUSSION
This study aimed to assess the prevalence and associated factorsof pneumonia among under-five children at health centers within Bahir Dar city administration.
The prevalence of pneumonia among under-five children was 30.86%, 95% CI (27.30,34.80), which is higher than the regional (8. 00%) and national (6. 60%) prevalence of acute respiratory tract infection, EDHS 2016 report[24].This difference might be due to seasonal variation during data collection; this study was conducted during the rainy season when many individuals consume solid fuels that can cause indoor air pollution and can easily expose children to pneumonia.It was also higher as compared with a community-based study conducted in Este town (16.10%)[18].This high discrepancy might be due to study design which is institutional-based study that might included more individuals who have the disease and can increase the proportion of pneumonia cases in this study setting.
However, this result was in line with an institutional-based crossectional study (33.3%) which was conducted in Sidama zone, Southern Ethiopia[25].This might be due to socio-economic similarity between study subjects and both of them were conducted at asimilar setting.The finding of this study was lower compared to the other study (64.9%) which was conducted in South-East Nigeria[21].The possible reason might be that this study included a high proportion of urban residents which have relatively better awareness about the disease and can prevent it easily while that study was conducted in rural areas of southeast Nigeria residents who might have a lower understanding of pneumonia and its prevention mechanisms.
In this study, location of the child during cooking food was significantly associated with pneumonia among under-five children. The odds of experiencing pneumonia were about two times higher among children who were carried on their mothers’/caregivers’ back compared to children who were kept outside the cooking room. Thisstudy was supported by studies conducted in Este town, Northwest Ethiopia[18],Bolonso Bombe woreda, southern Ethiopia[26] and in Jimma zone southwest Ethiopia[22]. 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. These, in turn, make the children vulnerable to respiratory tract infections, including pneumonia.
Children who didn’ttook Vitamin A at the recommended time were1.66 times more likely to develop pneumonia as compared with those who took the appropriate dose timely. This was consistent with the study finding  which was conducted in Jimma zone and Rwanda[22, 28]. The possible reason behind might be that the role of vitamin A in the growth and development of cells and tissues (especially in respiratory epithelial cells and lung tissue) is essential. Vitamin A also helps in preventing inflammation and infection in children and the severity of the infection[38]. 
This finding revealed that unvaccinated children were 2.44 times more likely to get pneumonia compared to their counterparts. It is supported by studies conducted in Southwest Ethiopia [22] and India[44].The reason behind might be that children who took  vaccines such as Pentavalent and Pneumococcal conjugate vaccine(PCV) can easily develop  immunity against the infection.
Parents who practiced mixed feeding for their children were 1.84 times more likely to develop pneumonia in relative with those who breastfeed exclusively. This result was supported by studies[22, 30]. The possible reason could be that breastfeeding atan early age provides passive protection against pathogens and enables their body to develop short-term systemic & long term enteric humeral immunity and can stimulate aninfant’s immune system against pathogenic microorganisms. Another systematic literature review and meta-analysis also revealed that Suboptimal breastfeeding elevated the risk of pneumonia morbidity and mortality outcomes across age groups[45].
 Children who had a history of diarrhea in the past fifteen days were3.61times more likely to develop pneumonia compared to children who did not have the disease. This result was supported by studies[17, 30,35] conducted in Debre Berhan town, Kersa district and Urban area of Oromia zone respectively.The possible reason behind might be that Children who have a concomitant illness like diarrhea may induce loss of appetite which in turn exposes to malnutrition and making them more susceptible to disease like pneumonia.
History of acute respiratory tract infection of children in the preceding two weeks was one of among other predictors of pneumonia. 
The odds of developing pneumonia were 1.79 times higher among children who had ARTI in two weeks before the study compared to children who did not have the disease. This was in line with studies conducted in Jimma zone, southwest Ethiopia[22]. The result was also supported by  a study conducted in Kersa district [30] and Kenya[13].The possible explanation for this could be that when children have concomitant illnesses, their immunity may become weak. This, in turn, makes them more susceptible to diseases, including pneumonia.
As the finding of this study revealed those children who had a history of contactwith family members with acute respiratory tract infection in the preceding two weeks were1.69times more likely to develop pneumonia. This finding was supported with several studies [22, 26,35] conducted in southwest Ethiopia, Southern Ethiopia,and Oromia zone respectively.The possible reason behind might be that respiratory tract infections are easily transmitted from infected family members to children through air born, direct and indirect contacts.The load and virulence of the pathogen may also determine the severity of the disease and the load of the disease will be worse& higher if the infection is acquired from  a contact of family members[46].





[bookmark: _Toc32932109]8.  LIMITATION OF THE STUDY
· Diagnosis of pneumonia was based on the clinical WHO IMNCI classification guideline, which is a less specific toolfor diagnosing pneumonia in under-five children.
· Recall and social desirability biases were introduced while asking mothers/caretakers about their breastfeeding status of their children.
[bookmark: _Toc32932110]9. CONCLUSION AND RECOMMENDATION
[bookmark: _Toc32932111]9.1 conclusions
Compared with EDHS report of 2016, the finding of this study found a highprevalence of pneumonia among under-five children in the study area. Carrying child on back during cooking, vitamin A supplementation, breast feeding, diarrheal disease of the child in the preceding two weeks, history of ARTI on children and family members were important factors found to be associated with the presence of pneumonia among under-five children.
[bookmark: _Toc32932112]9.2 Recommendations
Based on the above findings and conclusions, the investigator recommended the following points;
For Zonal health department of Bahir Dar City Administration:
· Promote and facilitate vitamin A supplementation within the recommended period/schedule.
· Reinforce strategies that strengthen parents’ awareness about the benefit of exclusive breastfeeding anddiscourage mixed feeding for their children before the age of six monthsold reduce the occurrence of pneumonia.
· Encourage early treatment and prevention of diarrheal disease of children.
· Invite and motivate other researchers to Conduct further large scale study that can overcome the limitation of this study.
· Monitor and evaluate the immunization status of children and take corrective action accordingly.

For Health care providers who work in each public health centers of Bahir Dar City Administration and:
· Provide health education for caregivers/mothersto keep their children outside the cooking room while they are cooking.
· Encourage early treatment and prevention of acute respiratory tract infection of children and other family members that facilitate the development of pneumonia in children.
· Motivate mothers/caretakers to vaccinate their children according to the schedule.
For researchers:
· Conduct further large scale study that can overcome the limitations that are introducedin this study. 
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[bookmark: _Toc32932114][bookmark: _Toc6725476][bookmark: _TOC_250004]11. ANNEXES
[bookmark: _Toc32932115]Annex 1: Patient Information
Hello. My name is -------------and I am data collector of research on pneumonia and its associated factors among under-five children in health facilities, Bahir dar City administration, North West Ethiopia. The research is intended to benefit the community including the people that were participating in this research and will introduce no risk to the participant. The result that will come out of this study will be used by the government and zonal department use as a baseline to develop appropriate strategies to combat this problem.
The questionnaire requires a maximum of 15 minutes to complete. Your child will be selected randomly from all children visit OPD of this health center. Your participation is entirely voluntary, and you can quit the study any time you want. You will have no penalty if you fail to show a desire to participate. I, hope that you will participate in the study since the data that will come from you was important for us. Your name and another personal identity will not be used and hence the information we will collect from you will completely be kept confidential and will not be disclosed to any third person other than the people participating in this study. For any question you want to ask us, you can use the contact address hereunder.
May I now begin the interview?
If yes, continue interviewing
If No, thank and stop interviewing
Name of the interviewer______________ Sign _____ Date ________
Name of the supervisor _____________
Sign _______ Date_______
Addresses
Tel-0910633568
Email:sileshichaniee@gmail.com
[bookmark: _Toc6725477][bookmark: _Toc32932116]Annex 2: Consent Form
I (the respondent), the undersigned, am told that the researcher is going to conduct the study in this health center to determine the prevalence and possible risk factors of 2 -59 months old childhood pneumonia and s/he acquainted with me the first time s/he meets. I am also informed that the result of the study will be used by both the government and the Bahir dar city administration health office to commence appropriate strategies to battle this problem. I am, too, told that the research will benefit the community in general including me, the respondent and that the research will not inflict any harm to me. I have been told that I have full right to have enough time to understand and then take part in the study based on  my interest and besides, I am briefed that I will be interviewed for not more than 20 minutes. I am let know that my child and I were selected randomly by the investigator. Moreover, I am notified that my participation in the study is entirely voluntarily and that I can quit from the study any time I want. Likewise, I am enlightened that I will not be subjected to any form of punishment following my failure to participate in the study. In the same way, I am explained that the information collected from me will not by any means be disclosed to any people other than those participating in the study unless obtained permission from me. Equally, I am told that I can ask them questions I found difficult.
Name of the interviewee ……………                                           Date…………………….
	Signature ……………………………
	                        Addresses………………..

	Name of the interviewer ……………..
	
	
	       Sign…………………….

	Name of the supervisor…………………
	
	         Sign………………………




[bookmark: _Toc32932117]Annex 3: Questionnaire form: English version
Questions related to the determinants and prevalence of pneumonia in children aged less than five years.
Card No---------------- Date----------------- Questionnaire code------------------
Instruction: Choose the appropriate answers of the study participants for each of the following
Questions
	No
	Part I Socio-economic factors
	Coding category

	100
	Sex of the child
	1.Male2.Female

	101
	Age of the child
	---------

	102
	Residence of the child?
	1.Urban2.Rural

	103
	Marital status 
	1.Married3.Divorced
2.Unmarried     4.Windowed

	104
	Level of education(mother)
		
	1.Unable to read and write
2.Able to read and write
3.Primary (1-8)
4.Secondary and above




	105
	Level of education(father)
		
	1.Unable to read and write
2.Able to read and write
3.Primary (1-8)
4.Secondary and above




	106
	Mother’s current occupation?
	1.Housewife
2.Civil servant
3.merchant
4.student 
5.daily laborer
6. other, specify….

	107
	Child father occupation?
	1 Farmer
2. Civil servant 
3. Merchant
4. student 
5. Daily labor
6. other, specify….

	N o
	Part II questions on environmental factors
	Coding category

	201
		How many members are there in your family?
	Specify…



	Specify…

	202
	How many rooms are there in your house (Including the sitting room)?
	Specify…

	203
	With what type of fuel source do you cook at Home?
	1.Charcoal
2.Wood
3.Electricity
4.Kerosene
5.Animal dung
6.Other specify

	204
	Where do you usually cook your food?
	1.Living room
2.Kitchen
3.Outdoors

	205
	Where is the usual location of the child during cooking?
	1.caring mothers back or besides during Cooking
2.Outside of the cooking house

	206
	Is the kitchen separated from the main house?
	1. Yes             2. No

	207
	Number of windows in the kitchen
	1. No             2. > 1

	208
	Number of windows in the house
	1.<1             2.>2

	209
	Does the child have household cigarette Smoking exposure?
	1. Yes   2. No

	No
	Part-III Health facility and child care factors
	Coding category

	301
	Does your child take Vitamin A supplementation within 6 months?
	1.Yes
2.No

	302
	Does your child take Zinc Supplementation?
	1.Yes       2.No

	303
	What is Vaccination Status of a child?
	1.Fully vaccinated
2.Up to date
3.Partial vaccinated
4.Unvaccinated

	304
	Breast feeding status of the child during the first 6 months of life
	Exclusive breastfeeding
Mixed Breastfeeding
Not Breastfeeding

	305
	When did Complementary feeding started?
	1.Before age of 6 months
2.After  the age of 6 months

	306
	Who is a child caregiver at home?
	1.Parental care
2.Home maid/ caregiver

	No
	Part IV Preexisting medical and  Co-morbid conditions
	

	401
	MUAC
	----cm

	
	WFH/L
	1.Wt.(kg)  2.Height/length(cm)
3.Z-score

	
	Bilateral feet edema(pitting)
	1.Yes   2.No

	
	Malnutrition?
	1.Yes    2.No

	402
	Have your child had diarrhea in the last two weeks?
	1.Yes
2.No

	403
	History of child ARTI inthe last two weeks?
	1.Yes
2.No

	404
	History of Fever?
	1.Yes    2.No

	405
	HIV/AIDS status
	1.Yes3.unknown
2.No

	406
	History of ARTI within family members last two weeks?
	1.Yes
2.No

	No
	Part V sign symptoms of  pneumonia
	Coding category

	501
	Has he/she cough?
	Yes         2.No

	502
	Has he/she difficulty of breathing?
	

	503
	Breathing rate?
	---------(breath/minute)

	504
	 Has he/she fast breathing?
	1.Yes         2.No

	505
	Has he/she vomiting everything?
	1.Yes         2.No

	506
	Has he/she chest in drawing?
	1.Yes         2.No

	507
	 Has he/she convulsion?
	1.Yes         2.No

	508
		Has he/she loss of appetite?
	
	



	1.Yes         2.No

	509
	Has he/she pneumonia?
	1.Yes         2.No

	510
	Has he/she sever pneumonia?
	1.Yes         2.No



THANK YOU!












[bookmark: _Toc32932118]Annex 4: Questionnaire form: Amharic version
4.1: የጥናቱ ተሳታፊወች መረጃ
እንደምንአደራችሁ/እንደምንዋላችሁ/ስሜይባላል፡እዚህየመጣሁትከ5አመትበታችባሉህፃናትላይለሚከሰተዉየሳንባምችበሽታጥናታዊፅሁፍመረጃለመሰብሰብነዉ፡፡:የዚህጥናትአላማየሳንባምችበሽታክብደትናምክንያቶቹንበማወቅማህበረሰቡእናየጥናቱተሳታፊወችለበሽታዉያላቸዉንተጋላጭነትለመቀነስነዉ፡፡:መንግስትናሌሎችየሚመለከታቸውአካላትየዚህንጥናትዉጤትመሰረትበማድረግየበሽታዉንመጠንለመቀነስየሚያስችሉዉሳኔወችንለማሳለፍይረዳቸዋል፡ጥያቄዎችንሞልቶለመጨረስቢበዛ15ደቂቃይወስዳል፡፡ህፃኑ/ኗጥናቱላይእንዲሳተፍየተመረጠዉበእጣነዉ፡፡:ተሳትፎህ/ሽ/በፍቃደኝነትላይየተመሰረተነዉ፡፡:ስለዚህያልተመቸህ/ሽ/ነገርካለበማንኛዉምጊዜከጥናቱመዉጣትትችላለህ/ሽ/፡፡ከጥናቱራስንማግለልምንምአይነትቅጣትየለዉም፡፡:እዚህጥናትላይለመሳተፍፈቃደኛእንደምትሆን/ኝ/ተስፋአደርጋለሁ፡፡ከመረጃመሰብሰቢያወረቀቱላይስምህ/ሽ/አይፃፍም፡፡የምትሰጠዉ/ጭዉ/መረጃለ3ኛወገንተላልፎየማይሰጥናምስጢሩየተጠበቀነዉ፡፡:ጥናቱንበተመለከተከዚህበታችባለዉአድራሰሻችንመጠቀምትችያለሽ/ህ/፡፡ጥያቄየንመቀጠልእችላለሁ?መልሱአወከሆነጥያቄዉንመቀጠልአይደለምከሆነጥያቄዉንማቆም
የመረጃሰብሳቢዉስም___________ ፊርማ. _____ ቀን _____
የሱፐርቫይዘርስም. _____________ፊርማ. ____ቀን______
አድራሻ፡-
ስልክ:0910633568
[bookmark: _Toc6981944]Email:silshchaniee@gmail.com















4. 2: የፈቃደኝነትመጠየቂያቅፅ
ይህጥናትከ2ወርእስከ5አመትባሉህፃናትላይየሚከሰተዉንየሳንባምችበሽታግዝፈትናአጋላጭሁኔታወችንለመለየትየሚካሄድጥናትእንደሆነየጥናቱንመረጃበሚሰበስበዉግለሰብአማካኝነትተነግሮኛል፡፡ከዚህምበተጨማሪየዚህንጥናትዉጤትመሰረትበማድረግመንግስትናየሚመለከታቸውአካላትችግሩንለመከላከልየሚያስችሉእቅዶችንእንደሚያዘጋጁተነግሮኛል፡፡ጥናቱየአካባቢዉንማህበረሰብእኔንጨምሮእንደሚጠቅምናመጠቁንሞልቶለመጨረስ15 ደቂቃእንደሚወስድ፤ህፃኑ/ኗጥናቱላይእንዲሳተፍ/እንድትሳተፍ/የተመረጠዉ/ችዉ/በእጣመሆኑን፤ያልተመቸኝነገርካለበማንኛዉምጊዜከጥናቱራሴንማግለልእንደምችልናይህምምንምአይነትቅጣትእንደሌለዉግንዛቤተፈጥሮልኛል፡፡ከዚህምበተጨማሪከመረጃመሰብሰቢያወረቀቱላይስሜእንደማይፃፍናየምሰጠዉመረጃለ3ኛወገንተላልፎየማይሰጥናምስጢሩየተጠበቀመሆኑንተነግሮኛል፡፡በመጨረሻምግልፅያልሆነልኝነገርካለየመጠየቅመብትእንዳለኝተገልፆልኛል፡፡

የጥናቱተሳታፊመለያቁጥር _____            ቀን_____
	ፊርማ   ______
	አድራሻ____

	የመረጃሰብሳቢዉስም ____________
	
	
	ፊርማ ___

	
	
	
	
	
	

	የሱፐርቫይዘርስም_____________
	
	ፊርማ _____
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4.3: የአማርኛመጠየቅ
ከ2 ወር-5 አመትባሉህፃናትላይየሚከሰትየሳንባምችበሽታግዝፈትናአጋላጭሁኔታወችንለመለየትየተዘጋጀመጠይቅ
ካርድቁጥር--------ቀን-----------የተሳታፊዉመለያኮድ-------------
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	1.ያገባች  3.የፈታች
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	የአባትየትምህርትደረጃ?
	1.ማንበብና መፃፍየማይችል
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4.ክትባት ያልጀመረ/ች
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	1.የእናት ጡትወተትብቻ
2.የእናት ጡትወተትናተጨማሪምግብ
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	በደሙ/ሟ/ ዉስጥኤችአይቪኤድስአለበት?
	1.አወ2.የለም3. አይታወቅም
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