BAHIR DAR UNIVERSITY COLLEGE OF MEDICINE AND HEALTH
SCIENCES, SCHOOL OF PUBLIC HEALTH
[image: ]`

UNDER FIVE CHILDREN DIARRHEA AMONG MODEL HOUSEHOLDS AND NON-MODEL HOUSEHOLDS IN YILMANADENSA DISTRICT, NORTH WEST ETHIOPIA: COMMUNITY BASED COMPARATIVE CROSSECTIONAL STUDY

                                                                        By: YeshiworkAmogne


Thesis Submitted To Bahir Dar  University, College Of Medicine And Health Sciences, School Of Public Health, Department Of Reproductive Health  In Partial Fulfillment Of  The Requirements For The Degree Of Masters Of Public Health In Reproductive Health

OCTOBER, 2017
BAHIRDAR, ETHIOPIA



1

BAHIRDAR UNIVERSITY, COLLEGE OF MEDICINE ANDHEALTH SCIENCE, SCHOOL OF PUBLIC HEALTH, DEPARTMENT OF REPRODUCTIVE HEALTH


UNDER FIVE CHILDREN DIARRHEA AMONG MODEL HOUSEHOLDS AND NON-MODEL HOUSEHOLDS IN YILMANADENSA DISTRICT, NORTH WEST ETHIOPIA: COMMUNITY BASED COMPARATIVE CROSSECTIONAL STUDY




                                                              By: YeshiworkAmogne


Advisors:  Mr.Worku Awoke (Assistant professor)
                           Mr. MesafintMolla (Assistant professor)


                                                                                                         October, 2017
Bahir Dar, Ethiopia


53

[bookmark: _Toc468843105][bookmark: _Toc483210904][bookmark: _Toc321103018]Acknowledgments
First and foremost, I would like to express my special gratitude goes to my advisors Mr. Worku Awoke and Mr.Mesafinet Molla for their unreserved encouragement and provision of constructive comments and guidance from the beginning of my proposal development up to thesis writing.
I am very much indebted to BahirDar University,college of medicine and Health Science ,School of Public  health which gave me the opportunity to conduct to this study. 
I would like to thank the staff of YilmanadensaWoreda Health office in general to providing me the necessary information.
I would like to thank data collectors and supervisors for their kind cooperation  
I am also grateful to the Health Extension Workers in the 9 selected kebeles of Yilmanadensa 
Woreda for assisting me by providing data about underfive children and status of the households.
Mothers of children are acknowledged for devoting their time to participate in the study
I am highly indebted to my families and friends for their incessant moral support throughout my stay in graduate study.











[bookmark: _Toc468843109][bookmark: _Toc470128476][bookmark: _Toc483210905][bookmark: _Toc321103019]Acronyms and Abbreviations
AOR: Adjusted Odds Ratio
ANSRHB: Amhara National State Regional Health Bureau 
COR: Crude Odds r Ratio
EDHS: Ethiopian Demographic Health Survey
FMOH: Federal Ministry of Health
HDA: Health Development Army
HEP: Health Extension Program
HEW: Health Extension Worker
HHS: Households
MHHS: Model Households
NMHH: Non-Model Household
SPSS: Statistical Package for Social Science
RH: Reproductive Health
RHB: Regional Health Bureau 
PHCU: Primarily Health Care Unit
WDA: Women Development   Army
WHO: World Health Organization
UNICEF: United Nation International Children Fund




Table of content
Acknowledgments	i
Acronyms and Abbreviations	ii
Table of content	iii
List of Figures	v
List of Tables	vi
Abstract	vii
1. Introduction	1
1.1. Background	1
1.2. Statement of the problem	3
1.3. Literature review	4
1.3.1. Prevalence of diarrheal disease in under five children	4
1.3.2. Socio-economic factors	5
1.3.3. Environmental factors	6
1.3.4. Behavioral factors	7
1.4. Justification of the study	10
2. Objective	11
2.1. General objective	11
2.2. Specific objectives	11
3. Methods and Materials	12
3.1. Study area and period	12
3.2. Study design	12
3.3. Study population	12
3.3.1. Source population	12
3.3.2. Studypopulation	12
3.3.3 Inclusion and exclusion criteria	13
3.4. Study variable	13
3.4.1. Dependent variable	13
3.4.2. Independent variable	13
3.5. Operational definition	13
3.6. Sample size determination	14
3.7. Sampling methods	14
3.8. Datacollection tools and technique	16
3.9. Pretest	16
3.10. Data quality control	16
3.11. Data entry and analysis	16
3.12. Dissemination and utilization of the findings	17
4. Ethical consideration	17
Chapter 5: Result	18
5.1. Descriptive Analysis	18
5.1.1. Socio-demographic characteristics	18
5.1.2. Environmental factors of the respondents in Yilmanadensa district, North West, Ethiopia, February 2017.	20
5.1.3. Behavioral factors in relation to diarrhea in under five children	22
5.1.4. Prevalence of diarrhea in under five children	25
5.2. Bivariate analysis and Multivariate analysis	25
5.2.2. Factors associated with diarrhea on under five children among model household	28
5.3.2.Factors associated with diarrhea on under five children among non- model household	30
Chapter 6: Discussion	33
6.1. The prevalence and Determinant factors of diarrhea on model Household	33
6.2. The prevalence and Determinant factors of diarrhea in non-model household	34
7. Limitation of the study	35
8. Conclusion and Recommendation	36
8.1. Conclusion	36
8.2. Recommendation	36
9. Reference	38
10. Annexes	42
10.1. Consent form	42
10.2. Information sheet/ How to approach interview HH	43
10.3. English version questionnaire	44
10.4. Amharic version questionnaire	48




[bookmark: _Toc321103021]List of Figures
Figure 1 Conceptual frame works on under five children diarrhea among model and non-model HH Yilmanadensa district, North west Ethiopia, February 2017.	9
Figure 2  Schematic presentation of sampling procedure	15














[bookmark: _Toc321103022]List of Tables
Table 1:  Socio demographic characteristics of the respondents and index child in Yilmanadensa district, North West Ethiopia, February 2017.	19
Table 2:  Environmental characteristics of Model HH and Non-model HH in Yilmanadensa district, North West Ethiopia, February   2017.	21
Table 3:  Behavioral characteristics of Model HH and Non-model HH in Yilmanadensa district, North West Ethiopia, January2017.	23
Table 4:  prevalence of diarrhea in under five children among model HHS and non-mode HHS in Yilmanadensa district, North West Ethiopia, February 2017	25
Table 5:  Factors associated with diarrhea on under five children among model HHS and non-model HHS  in Yilmanadensa district, North   West Ethiopia, February 2017.	26
Table 6:  Factors associated with diarrhea on under five children among model HHYilmanadensa district, North west Ethiopia, February 2017	29
Table 7:  Factors associated with diarrhea on under five children among non- model HH Yilmanadensa district, North west Ethiopia, February 2017	31












[bookmark: _Toc321103023]Abstract
Background: The morbidity and mortality related to diarrheal diseases in under-5 children are still persistent in   low income countries, especially in   sub-Saharan Africa including Ethiopia.
Objective: To assess the prevalence and determinant of diarrhea among children under five years of age among in the rural community of Yilmanadensa district, West Gojjam zone North West Ethiopia, 2017.
Methods: A community based comparative cross-sectional study design was applied in model HH and non-model HH of in the rural community of Yilmanadensadistrict. A total of   675study participants (337model HH and 338non-model HH) mothers of the index under-five children living in the households were selected randomly from nine kebeles in rural community of the district. Face to face interviewer administered questionnaire and observational cheek list were used. Collected data were entered in Epi Info 7 and analyzed using SPSS version21. Descriptive statistics like frequency, percentage, mean, standard deviation was calculated. Logistic regression analysis was employed to identify factors. 
Results: The prevalence of two weeks’ diarrhea on under five children were 57(16.9%) and 99(29.3%) in model HH and non-model HH respectively. Hand washing practice at critical time (AOR=2.55, 95%CI: 1.02, 6.17) and children feeding practice (AOR=1.94, 95% CI: 1.06, 3.55) were predictors of diarrhea in model HH. Maternal diarrheal history in the past two weeks (AOR=3.34, 95%CL: 1.51, 7.41), house shared with domestic animals (AOR=1.79, 95%CI: 1.04, 3.03), supplementary feeding time (AOR=2.29, 95%CI: 1.29, 4.07) and child stool disposal methods (AOR=2, 65, 95% CI: 1.14, 6.15) were significantly associated with diarrhea occurrence in non-mode HHS.  
Conclusion and Recommendation: Under five children from non-model HH 1.65 times were more likely to develop diarrhea compared to children from model HH but the prevalence of two weeks’ diarrhea both model HHS and non-model HHS were relatively high. Health education should be provided strongly to adopt positive behavior or practice at the HH or at the community level to reduce under five children diarrhea.
Keywords: Model HHS, diarrhea, children, Yilmanadensa district
[bookmark: _Toc483210910][bookmark: _Toc321103024]1. Introduction
[bookmark: _Toc483210911][bookmark: _Toc321103025]1.1. Background
The morbidity and mortality related to diarrheal diseases in under-5 children are still sizeable and persistent in   low income countries, especially in   sub-Saharan Africa, and pose a significant, long-standing public health concern [1]. Diarrhea is the passage of 3 or more loose or liquid stools per day, or more frequently than is normal for the individual. It is usually a symptom of gastrointestinal infection, which can be caused by a variety of bacterial, viral and parasitic organisms [2,3]. Diarrheal infection spreads through the ingestion of contaminated food or drinking-water, or person-to-person as a result of poor hygiene. Diarrhea is mostly first identified by mothers at home and many cases have been admitted into the hospital because of its consequences such as dehydration and malnutrition, which often result into death if not treated promptly and adequately [4,5]. There are three clinical types of diarrhea: (i) acute watery diarrhea which lasts several hours or days and includes cholera; (ii) acute bloody diarrhea, also called dysentery; and (iii) persistent diarrhea that lasts 14 days or longer [6]
 The main Causes of under five children morbidity and mortality in developing countries are exposure to poor environmental situation, socio-demographic situation and behavioral factors [1]. Socioeconomic factors do not directly affect the risk of diarrhea; rather influence family behavior, which alter the child's exposure to pathogens and susceptibility to infection [1, 7]. 
It is widely recognized that children exposure to diarrhea pathogens in developing countries is associated with the age of the child, quality and quantity of water, availability of toilet facilities, housing conditions, level of education, household economic status, place of residence, feeding practices, and the general sanitary conditions (personal or domestic hygiene) in the vicinity of the house [8, 9].
The prevention plan stated out in the prevention package to reduce childhood diarrhea morbidity and mortality  to make a lasting reduction in the diarrhea burden by United Nations Children’s Fund (UNICEF) and the World Health Organization (WHO): are rotavirus and measles vaccinations, promotion of early and exclusive breastfeeding and vitamin , promotion of hand washing with soap, improved water supply quantity and quality, including treatment and safe storage of household water, and community-wide sanitation promotion [9].
Ethiopian health sector policy focuses on prevention of major communicable diseases. In order to control such diseases, and to deliver primary health care (PHC) in the rural communities, the government implemented various strategies in the last two decades. The main priorities were to expand and rehabilitate PHC units, improve and expand district hospitals and promote equity by focusing on rural parts of the country. The goal of the health extension program is to improve access and equity in health care and to bring positive behavioral change towards the maintenance of a healthy environment through the provision of house to house health awareness with active community participation. It is the main pillar of the Child Survival Strategy for increasing access to promotive, preventive and some basic essential curative health services to the majority of the underserved population [10, 11]. The services provided under HEP include 16 essential health packages under four major program areas: Hygiene and environmental sanitation, Disease prevention and control, Family health services and health education &communication. The HEP is implemented by full-time female health extension workers in the community. They train selected households, which are pro-change and influential community members to implement the packages fully. Those households that successfully implement the packages and assume that health behaviors and practices can be enhanced in communities by creating model families those others will admire and emulate [12, 13].
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[bookmark: _Toc321103026]1.2. Statement of the problem
Diarrhea remains the second leading cause of death among children under five years globally. There are an estimated 1.7 billion cases of diarrhea with an average of 2.9 episodes /child/year [14],and is responsible for killing around 525, 000 children every year[15].Diarrhea alone kills more children than AIDS, malaria, and measles combined [9]. 
Fischer Walker et al., showed that nearly three-quarters of diarrheal mortality and pneumonia mortality are concentrated in 15 high-burden countries, and among these 15 countries, 10 were from sub-Saharan Africa; namely Angola, Burkina Faso Democratic Republic of the Congo, Ethiopia, Kenya, Mali, Niger, Nigeria, Tanzania, and Uganda. The consequences of diarrheal diseases on childhood are huge; leading to decreased food intake and nutrient absorption, malnutrition, reduced resistance to infection, and impaired physical growth and cognitive development [16]. In Africa diarrhea is responsible for 25-75% of all childhood diseases and accounts for about 14% of outpatient visits and 16% of hospital admissions [17]. In Ethiopia diarrhea is the second cause of death among under-five children secondary to pneumonia. In 2005 Ethiopian Demographic and Health Survey showed that the prevalence of under-five childhood diarrhea in the two-week period was 18% in Ethiopia [18].EDHS 2011 and 2016, the two-week prevalence of diarrheal diseases was 13% and 12%   respectively among U5 children [19,20].
In 2008 E.C. ANSRHB and Yilmanadensa woreda health office report showed that diarrhea is the first ten top of disease in U5 children and which accounted 28.8% and 29.5% respectively [21,22].
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[bookmark: _Toc321103027]1.3. Literature review
[bookmark: _Toc483210914][bookmark: _Toc321103028]1.3.1. Prevalence of diarrheal disease in under five children
In 2015, the mortality rate in children under the age of five years is less than half (43 deaths per 1,000 live births) of what it was in 1990 (91 deaths per 1,000 live births).  However, this still falls short of the MDG4 target of reducing under-five mortality by two-thirds between 1990and 2015 [23]. Although the major causes of under-five mortality remain the same globally, their relative importance varies across regions of the world. While, in low-income countries, infectious diseases account for a large proportion of under-five deaths in which diarrhea is responsible for 15% of the deaths [24].
A systematic review and meta-analysis study in India revealed that the overall prevalence of two weeks ‘diarrhea was 21.7% [25]. Across-sectional study was conducted in Mkuranga semi-urban area in Mkuranga district Coast region of Tanzania and in the province of Bubanzain northwestern Burundi showed that prevalence of two weeks’ diarrhea was 32.6% and 32.7% respectively [26,27].  A cross sectional study done in Democratic Republic of Congo, Burkina Faso and AdamaTulu revealed that two weeks’ prevalence of diarrhea among under five children was 16%, 10.2% and 14.7% respectively [28-30].
 The overall prevalence of diarrhea among under-five children in the study conducted in predictors of under-five childhood diarrhea in Mecha District, West Gojjam, was 18 % [31]. In the study conducted to asses’ environmental determinant of diarrhea among under- five children on Nekemte town of western Ethiopia showed that the two-week period prevalence of childhood diarrhea morbidity was 28.9% [32]. A community based cross-sectional study from Enema district, East Gojjam zone [33], Dejen district, East Gojjam zone [34], Arba Minch Zuria, Southern Ethiopia [35] showed that the two weeks’ prevalence of diarrhea was 21.2%, 23.8% and 30.5% respectively.
A community based cross sectional study from BahirDar city administration [36], BahirDar zuria district  [37] and  institution based cross sectional study from Debrebirehan referral hospital [38] revealed  that under five diarrheal morbidity over a period of two weeks preceding the study was about 21.6%  ,20% and 31.7%  respectively .A community comparative cross-sectional study  in sheko district rural community  south west Ethiopia among health extension graduated model families and non-model families revealed that the prevalence of diarrheal disease was 6.4% in model families and 25.5% in non-model  families [39]. 




A community based cross-sectional study was done in model HH in shebedino district in the rural community, southern Ethiopia showed that the prevalence of diarrheal disease was 19.6% [40], keresa district, eastern Ethiopia [41] and Jigjiga district of Ethiopian-Somali Regional State [42] 
showed that the two weeks prevalence of diarrhea was 22.1 %, 22.5 and 27.3% respectively. A community comparative cross-sectional study in Hawassa, South Ethiopia among health extension graduated model families and non-model families revealed that the prevalence of diarrheal disease was 9% in model families and 14% in non-model families [43].
[bookmark: _Toc483210915][bookmark: _Toc321103029]1.3.2. Socio-economic factors
Socioeconomic status of any group people is a strong determinant for their standard of living.
A systematic review and meta- analysis study in India showed that low socioeconomic status   was significant predictors of occurrence of diarrheal disease in under five children [25]. A cross sectional  study was conducted in Mkuranga semi-urban area in Mkuranga district Coast region of Tanzania revealed that lack of formal education to mothers or guardians 1.9 times increased the risk of diarrhea [26]A cross-sectional survey was conducted among  rural households in northwestern Burundi showed that lower prevalence of diarrhea in children whose primary caretakers received hygiene education (17.9%), boiled water prior to its utilization (19.4%) and were aged 40 or older (17.9% [27].
A community-based cross-sectional study was conducted in Mecha District, West Gojjam, North West Ethiopia and Nekemet town western Ethiopia showed that maternal education and age of the child had a significant association to develop diarrhea in under five children [31, 32].
 According to community based study conducted in Enemay rural district, East Gojjam zone; North West Ethiopia the occurrence of diarrhea among under-five children is highly associated with educational status and occupation of mother [34]. House hold monthly income was significant predictors of prevalence of under-five diarrheal disease in BahirDar city administration [33]. 
A community based study conducted in Kersa district, located in Eastern Ethiopia; revealed that age of the child and living in rural area were among the major risk factors for under-five children diarrhea [41]. A community based cross-sectional study was conducted in Arba Minch District showed that mothers did not attend any formal education and children’s being in age category 6-23 months were predictors of occurrence of diarrheal morbidity [ 35]
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[bookmark: _Toc321103030]1.3.3. Environmental factors
There a number of studies were done the relationship between environmental factors and occurrence of diarrheal disease in under five children. A community based cross-sectional study was carried out in Mecha district, West Gojjam zone revealed that availability of latrine facility were association occurrence of diarrhea in under five children [31].
A community based study was conducted in Enemay rural district, East Gojjam zone north west Ethiopia showed that the occurrence of diarrhea among under-five children were highly associated with availability of proper waste disposal system in the household [33].
A community based cross-sectional study inKersa district Eastern Ethiopia revealed that t lack of hand washing facilities wasa significant predictor of the occurrenceof diarrheal disease [41]. A community based cross-sectional study was done in Derashe district south Ethiopia revealed that the occurrence of diarrhea was significantly associated with the lack of latrine ownership and lack of improved water sources  [ 19]. A community based cross-sectional studies was done in BahirDarzuria district showed that domestic animals shared with family members and latrine facilities isn't functional were significant association with the occurrence of diarrhea in under five children [37].
[bookmark: _Toc483210917]Facility-based cross-sectional study conducted in Debrebirehan referral hospital North shoawa   showed that zone, Amhara region houses having one room and houses having two rooms and living with cattle in one house had significant association with under-five childhood diarrheal diseases [38]. A cross-sectional study was conducted in Jigjiga district in Somali region showed that water source, latrine availability, solid waste water disposal, and availability of liquid waste water drainage system were independent predictors of under-five child hood diarrhea [42]. A community-based, cross-sectional study was conducted in Jabitenan, west Gojjam zone revealed that types of water storage equipment and cleansing materials used to wash hands [44].







[bookmark: _Toc321103031]1.3.4. Behavioral factors
Across sectional study was conducted in Mkuranga semi-urban area inMkuranga district Coast region of Tanzania revealed that treating water by boiling, Store water in container with lid and parents washing hands with soap following house activities were associated factors with reduced risk of diarrhea [26].
A community based cross-sectional study was done in Mecha district showed that maternal history of recent diarrhea and duration of breast feeding were significant predictors to develop diarrheal disease.[31].A community based cross-sectional study  was done in Derashe district southern Ethiopia ,Enemay , Dejen rural district , East Gojjam zone North west Ethiopia showed that  throwing away disposal of feceswere predictors of occurrence of  diarrheal disease in under five children respectively [19,33,34].
A community based cross-sectional study was done in Dejen district East Gojjam zone and Institutional based cross-sectional study Debre Birhan,North Sheowa zone showed that mothers didn’t practiced hand washing were predictors of occurrence diarrheal disease in under five children [34,38]. A community based cross-sectional study was done Adama District RuralKebeles Eastern Ethiopia [30], Arbamich [35], BahirDarZuria   showed that mother who did not practice hand washing during the critical timewas significantly associated with AOR=2.2; 95%CI [1.0-4.7] for the childhood diarrhea disease occurrence [31]. World Health Organization. Diarrhea: why children are still dying and what could be done. Geneva: World Health Organization; 2009 [9].
A community based cross-sectional     studies was done in BahirDar city [36] showed that failure to use separate container for storing drinking water and presence of human excreta in the compound were found to be predictors of childhood diarrhea.
A community based cross-sectional studies was done in kersa district showed that Improper refuse disposal practices were a predictor of occurrence of diarrheal disease on under five children [41]. A community based cross-sectional study was done in graduated house hold  in shebedino district in the rural community , southern  Ethiopia  showed that mode of feeding by cup were predictors of occurrence of diarrheal disease [ 40].A community comparative cross-sectional studies was done in Hawassa showed that non-model HHS ,drinking water collection container cover, drinking water storage container cover and mother diarrheal morbidity were significant predictors of occurrence of under-five childhood diarrhea [43] .A community based cross-sectional studies was done in Jabitenan showed that methods of complementary feeding ,types of water storage equipment and cleansing materials used to wash were significant predictors of occurrence of under-five childhood diarrhea[45].The conceptual frame work was developed after reviewing different literatures.

























[bookmark: _Toc483210919]Socio demographic factor
·    Age of mother                                 
·   Religion
·   Educational status
·   occupational status 
·   Family size
· Marital status 
· Number of U5 children 
· Age of U5 children

Behavioral factors
· Latrine utilization practice
· Hand washing practice
· Feeding practice of children
· Breast feeding practice
· water storage practice 
· Immunization practice

Environmental factors
· Availability of latrine
· Hand washing facilities 
· House shared with domestic animals
· Refusal disposal methods
· source of water
· Time to fetch water

Childhood Diarrhea

[bookmark: _Toc323548033]Figure 1: Conceptual frame works on under five children diarrhea among model and non-model HH Yilmanadensa district, North west Ethiopia, February 2017.


[bookmark: _Toc321103032]1.4. Justification of the study
[bookmark: _Toc483210920]Despite several interventions that have brought to drop in diarrhea morbidity and mortality, diarrhea remains the leading cause of death among children under five in the study area of the district. One of the strategies is the HEP were providing primarily level prevention activity to HH and community members.One of the goal of HEP to create positive behavioral change to reduce child morbidity and mortality by fully implementing health extension activities at the household level. In the study area,  different health extension activities have been performed and created a lot of model HH in the rural kebeles of the district though  diarrhea is the first cause of children morbidity. However, there is no as seen sufficient evidence on the effect of health extension program on diarrhea prevention to reduce child morbidity or not.
Findings of this study will be important to the studied district and Amhara Regional health bureau to know the magnitude of diarrhea and associated factors among model and non-model HH and make appropriate evidence based decisions to the implementation of health extension program. It will also be important evidence to the coming researchers on the area.



















[bookmark: _Toc321103033]2. Objective
[bookmark: _Toc483210921][bookmark: _Toc321103034]2.1. General objective
· To assess the prevalence and determinants of diarrhea in under five children among model
HHS and non-model HHS in Yilmanadensa district, West Gojjam zone, North west Ethiopia, 2017.
[bookmark: _Toc483210922][bookmark: _Toc321103035]2.2. Specific objectives
· To compare the prevalence of diarrhea in under five children among model HHS and non-model HHS in Yilmanadensa district, North west Ethiopia, 2017.
· To identify factors of diarrhea in under five children among model HHS and non-model HHS Yilmanadensa district, North west Ethiopia, 2017.






















[bookmark: _Toc483210923][bookmark: _Toc321103036]3. Methods and Materials
[bookmark: _Toc483210924][bookmark: _Toc321103037]3.1. Study area and period
 Study area 
Yimanadensa district is taken as a study area from 20 districts of west Gojjam Zone in Amhara national Regional State and located about 445 Km from Addis Ababa and 45 Km from BahirDar. The district has 3 urban and 33 rural Kebles with a total of 36 kebeles. According to information obtained from the Woreda health office, the total population of the district are 270,691when projected from2007 national census and from these under five children accounts19,992 and   has 62,951 households. The district has one hospital, 11 health centers and 33health post [22].
Study period
· The study was conducted from February 01-28, 2017. 
[bookmark: _Toc483210925][bookmark: _Toc321103038]3.2. Study design
· A community based comparative cross-sectional study was conducted 
[bookmark: _Toc483210926][bookmark: _Toc321103039]3.3. Study population
[bookmark: _Toc483210927][bookmark: _Toc321103040]3.3.1. Source population
· The Source population was all households that have under-five children both Model HHS and non-model HHS in the district rural community.
[bookmark: _Toc483210928][bookmark: _Toc321103041]3.3.2. Study population
The study population was sampled household that have under-five children both model HH and   non-model HH on HEP in the selected kebeles of the district rural community and where by their mothers were interviewed.
Study unit
· The study unit was under five children from sampled HH.
[bookmark: _Toc483210929]


[bookmark: _Toc321103042]3.3.3 Inclusion and exclusion criteria
          Inclusion criteria
· The households who had at least one under five children and mothers where living in    the study area at least six months prior to the date of data collections. 
Exclusion criteria 
· Mothers who were critically ill and unable to respond
[bookmark: _Toc483210930][bookmark: _Toc321103043]3.4. Study variable
[bookmark: _Toc483210931][bookmark: _Toc321103044]3.4.1. Dependent variable
· Childhood diarrheal disease
[bookmark: _Toc483210932][bookmark: _Toc321103045]3.4.2. Independent variable
Socio-demographic factors: Age of the respondent, educational status, occupational status, family size, number of children, marital status, age of the children, religion and Ethnicity.
Environmental factors: Latrine availability, distance from source water, house shared with domestic animals, refuse disposal methods, source of water and time to fetch water.
Behavioral factors: Latrine utilization practice, hand washing practice, feeding practice of children, breast feeding practice, water storage practice and immunization practice.
Maternal Health condition: 	maternal diarrheal history in the past two weeks.
[bookmark: _Toc483210933][bookmark: _Toc321103046]3.5. Operational definition
Model family: household head/caregiver, which had taken training for 96 hours and applying more than 75% of the health extension packages and certified by responsible body [13].
Non-model family: Household may not take for 96 hours and not applying 75% of the health extension packages and not certified by responsible body [13].
Childhood diarrhea: is defined as having three or more loose or watery stools in a twenty-four hours period, as reported by the mother/caretaker of the child.
Exclusive breast feeding: A child whose age less than or equal to six months was receiving only breast milk at the time of the survey.
Partial breast feeding:  A child whose age less than or equal to six months was receiving food, solid or liquid, in addition to breast milk at the time of the survey.

No breast-feeding: A child whose age less than or equal to six months was not receiving breast milk at the time of the survey.
Proper refuse disposal: is a way of disposal refuses which includes burning, buried in pit or store in a container, compost and disposed in designed site, whereas disposing in open field was considered as   improper.
Proper child stool disposal: mothers/care takers disposed their children stool either burying or disposed in pit latrine considered as proper disposal while the children' stool disposed throwing out of house considered as improper disposal.
Shared Latrine:  latrines which are used by more than one Households.
Hand washing at critical time: A mother hand washing practice before food preparation, before eating, before child feeding, after cleaning the child buttock and after latrine visiting was considered as “all practiced” unless considered as “partially practiced”.
Improved water source: water from protected spring, from protected well, rain and from piped water 
Unimproved water source: water from unprotected spring, from well and river.
Improved latrine:thathave washable (cleanable) slab with cover, door, secured privacy, roof, secured privacy and protected from rain and hand washing facilities.
Unimproved latrine: which are open, unclean able and poor super structures
[bookmark: _Toc483210934][bookmark: _Toc321103047]3.6. Sample size determination
[bookmark: _Hlk489157654]Sample size was determined using the formula for the difference between two population proportions by considering the assumptions was 10% difference in the two groups. Accordingly, the sample size was calculated that, the prevalence of diarrhea for model HH (9%) [43], the prevalence of diarrhea non-mode HH (19%), power was 80%, ratio =1, Z∝/2 was 1.96, the design effect was 1.5 and non-response rate was 10%. Therefore, the sample is estimated using the Epi Info7.0 software. The total Sample size were 686(343 model HH and 343 Non-model HH). 
[bookmark: _Toc483210935][bookmark: _Toc321103048]3.7. Sampling methods
Multistage sampling technique was used to select the study participants and which requires two stages. The primarily sampling was kebeles and the secondary sampling was households. Nine kebeles, 25% of 33 kebeles of the rural community of district, were selected randomly and included in the study. Once the study kebeles was identified, 686 households were selected by using proportional allocation to size. All households with under five children in the selected kebeleswere registered to prepare sampling frame ofthe study population by data collectors prior to the actual data collection date. The study participants were selected by using simple random sampling methods from list of sampling frame.

[bookmark: _Toc470164594][bookmark: _Toc470165060][bookmark: _Toc470193109][bookmark: _Toc470148368][bookmark: _Toc481537790][bookmark: _Toc481542086][bookmark: _Toc481543813][bookmark: _Toc483210936][bookmark: _Toc483315713][bookmark: _Toc323548034]Figure 2: Schematic presentation of sampling procedureTsion
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[bookmark: _Toc321103049]3.8. Data collection tools and technique
The questionnaire was adapted for the purpose of data collection after reviewing relevant literatures. Nine persons who completed grade 10th or 12th for data collection and two Diploma/ nurses for supervisors were recruited before data collection. Training for data collectors and supervisors were given for one day by preparing and using training manual. The pre-tested questionnaire was administered by a trained enumerator to a mother. Face to face interview among participants and observation by data collector was used to assess the magnitude and determinant on under five children diarrheal diseases.
[bookmark: _Toc483210938][bookmark: _Toc321103050]3.9. Pretest
The structured questionnaire was pre-tested before the actual data collection, non-selected Kebeles, has the same characteristics. This pretest was providing information that need to be corrected in the questionnaire such correct words, avoid unnecessary questions, and add missed once and to correct. For this pretest about 5% of mothers were interviewed.
[bookmark: _Toc483210939][bookmark: _Toc321103051]3.10. Data quality control
The questionnaire was prepared originally in English and then translated in to Amharic and back to English to ensure reliable information. Data collection guideline was prepared and given for data collectors and supervisors. Pre-test of questionnaire and training of data collectors and supervisor was conducted to ensure the quality of data. Data collectors and supervisors reviewed every questionnaire for completeness and for logical consistency, and counter checked by the principal investigator. The collected data was cleaned and coded before analysis.
[bookmark: _Toc470171872][bookmark: _Toc483210940][bookmark: _Toc321103052]3.11. Data entry and analysis
After data collection, questionnaire was checked for missed data and errors and then data was entered into EPI info 7 was transformed to the statistical package for social science version 21. The data was edited and cleaned before analysis. Descriptive statistics such as frequency, mean, standard deviation, median, minimum and maximum value was determined by using software. Bivariate logistic regression analyses made using crude odds ratio with 95% CI to measure the association between independent and dependent variable. The variables with P-value<0.2 was entered into the multivariate logistic regression model. The multivariate logistic regression model was used to control confounding effect and to determine predictors of the outcome variable and P-value less than 0.05 was considered as cutoff point for statistically significance.
[bookmark: _Toc470171873][bookmark: _Toc483210941]
[bookmark: _Toc321103053]3.12. Dissemination and utilization of the findings
The findings of study will be submitted to BahirDar University College of medicine and health science, School of public health. The study will be publicly defended at BahirDar University. Copies of the study result will be provided to relevant stakeholders like Regional Health Bureau, West Gojjam Zone and Yilmanadensa district.
[bookmark: _Toc470171874][bookmark: _Toc483210942][bookmark: _Toc321103054]4. Ethical consideration
The study was approved by the Ethical Committee of BahirDar University College of medicine and health science, school of public health. Written consent was obtained from Amhara Regional Health Bureau and Yilmanadensa district. All the study participants were informed about the purpose of the study and finally their verbal consent was obtained before interview. The respondents have the right to refuse or terminate at any point of the interview. The information provided by each respondent kept confidentially. Children with diarrhea during study period, data collectors were given health education for mothers about diarrhea and linked to nearby health facilities to his/her treatment.
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[bookmark: _Toc321103055]Chapter 5: Result
[bookmark: _Toc483210944][bookmark: _Toc321103056]5.1. Descriptive Analysis
[bookmark: _Toc483210945][bookmark: _Toc321103057]5.1.1. Socio-demographic characteristics
A total of 675 (337 from model house hold and 338 from non-model household) participants were interviewed making the response rate of 98.4%. All of the respondents were real mothers of the index child for both groups were (100%).The mean age of the model HH respondents were 30(+6.9) and in the non-model HH were 30 ((+7.1).Almost all 327(97%) of the respondents in model HH and 329 (97.3%) were orthodox Christian followers. All Respondents in both model HH and non-Model HH were Amhara by Ethnicity. Twenty-eight (8.3%) of the under five children in model HH and twenty-three (6.8%) of under five children in non-model HH were found within the age category of 0-5 months (Table1)

















[bookmark: _Toc481537799][bookmark: _Toc481542095][bookmark: _Toc483210946][bookmark: _Toc483396659]
[bookmark: _Toc323548313]Table 1:  Socio demographic characteristics of the respondents and index child inYilmanadensa district, North West Ethiopia, February 2017.
	

	
	Model HH(n=337)
	Non-Model HH (n=338)
	Total (N= 675)

	Variable
	category
	No (%)
	No (%)
	No (%)

	Age of respondents in years

	15-24
	63(18.7)
	66(9.5)
	129(19)

	
	25-34
	182(54)
	175(51.8)
	357(53)

	
	>=35
	92 (27.3)
	97(28.7)
	189(28)

	 Marital status

	Married
	318(94.4)
	321(95.0)
	639(94.7)

	
	Divorced
	12(3.6)
	7(2.1)
	19(2.8)

	
	Windowed
	7(2.1)
	10(3.0)
	17(2.5)

	Family size

	<4
	125(37.1)
	120(35)
	255(37.8)

	
	>4
	212(62.9)
	218(64.5)
	420(62.2)

	No of under five children
	1
	301(89.3)
	297(87.9)
	598(88.6)

	
	>=2
	36(10.7)
	41(12.1)
	77(11.4)

	Educational status of mother



	Not read & Write
	249(73.9)
	251(74.3)
	500(74.1)

	
	Read & write
	64(19.0)
	58(17.2)
	122(18.1)

	
	Primarily
completed
	
15(4.5)
	
25(7.4)
	
40(5.9)

	
	Secondary& above
	9(2.7)
	4(1.2)
	13(1.9)

	Occupation of mother

	House wife
	312(92.6)
	314(92,9)
	626(92.7)

	
	Employee
	22(6.5)
	19(5.6)
	41(6.1)

	
	Daily laborer
	3(0.9)
	5(1.5)
	8(1.2)

	Age of index children

	0-5mn
	28(8.3)
	23(6.8)
	51(7.5)

	
	6-11mn
	56(11.6)
	62(18.3)
	118(17.5)

	
	12-23mn
	119(35.3)
	117(34.6)
	236(35.0)

	
	>=24mn
	134(39.8)
	136(40.2)
	270(40.0)


[bookmark: _Toc483210947]
[bookmark: _Toc321103058]5.1.2. Environmental factors of the respondents in Yilmanadensa district, North West, Ethiopia, February 2017.
The majority of the respondents in model HH 320(95%) and 296(87.6%) in non-model HH have availability of latrine facilities at a time of survey. Among these 207(64.7%) in model HH and 111(37.5%) in non-model HH were improved type of latrine. The majority of the latrine facilities in model HH 302(94.4%) and 220(74.3%) in non-model HH had private latrine. Two hundred sixty-eight (83.5%) of the respondents in the model HH and two hundred thirty-six (79.9%) of the respondents in model HH had functional latrine currently. The respondents in model HH 217(64.4%) and in non-model HH 213 (63%) the source of water was protected source. The distance of source of water in mode HH 233(69%) and in non-model HH 229(67.8%) were less than or equal to thirty (30) minutes. (Table2).




















[bookmark: _Toc481537801][bookmark: _Toc481542097][bookmark: _Toc483210948][bookmark: _Toc323548314]Table 2: Environmental characteristics of Model HH and Non-model HH in Yilmanadensa district, North West Ethiopia, February   2017.
	
	
	Model HH
	Non-Model HH 
	Total 

	Variable
	Category
	No (%)
	No (%)
	No (%)

	Latrine availability?

	Yes
	320(95.0)
	296(87.6)
	616(91.3)

	
	No latrine facilities
	17 (5.0)
	42(12.4)
	59(8.7)

	Type of latrine 

	Improved
	207(61.5)
	111(32.8)
	318(47.1)

	
	Not improved
	113(35.5)
	185(54.8)
	298(44.2)

	
	No latrine facilities
	17(5.0)
	42(12.4)
	59(8.7)

	Ownership of latrine

	Private
	302(89.6)
	220(65.1)
	522(77.4)

	
	Shared
	18(5.4)
	76(22.5)
	94(13.9)

	
	No latrine facilities
	17(5.0)
	42(12.4)
	59(8.7)

	Is latrine currently functional?

	Yes, functional
	268(79.5)
	236(69.8)
	504(74.7)

	
	 Not functional
	52(15.5)
	60(17.8)
	112(16.6)

	
	  No latrine facilities
	17(5.0
	42(12.4)
	59(8.7)

	Latrine has cover
No, latrine facilities 

	 Yes, has cover
	229(68.0)
	134(39.6)
	363(53.8)

	
	No cover
	91(27.0)
	162(47.9)
	253(37.5)

	
	No, latrine facilities 
	17(5.0)
	42(12.4)
	59(8.7)

	Hand washing facilities
	 No hand washing facilities
	94(27.9)
	145(42.9)
	239(35.4)

	
	Yes, only water
	108(32.0)
	105(31.1)
	213(31.6)

	
	Yes, both water & soap/ash
	135(40.1)
	88(26.0)
	223(33.0)

	Domestic animals living with family member
	Yes
	102(30.3)
	113(33.4)
	215(31.9)

	
	No
	235(69.7)
	225(66.6)
	460(68.1)

	Source of drinking water

	Improved water source
	
217(64.4)
	
213(63.0)
	
430(63.7)

	
	Un improved source
	120(35.6)
	125(37)
	94(13.9)

	Distance to water source (round trip)
	<=30min
	233(69.1)
	229(67.8)
	462(68.5)

	
	> 30 min
	104(30.9)
	109(32.2)
	213(31.5)



[bookmark: _Toc321103059]5.1.3. Behavioral factors in relation to diarrhea in under five children
            The respondents in model HH249 (73.9%) and non-model HH207 (61.2%) were to use latrine. Two hundred thirty-nine (70.6%) of respondents in model HH and two hundred eighty-three (84.3% of the respondents in non-mode HH were disposed their children stool throwing feces out of House.one hundred eighty-one (43.6%) of the respondent in model HH and less than fifty percent 125(41%) in non-model household were started supplementary feeding by using cups and spoon. The respondents in model HH one hundred forty (19.6%) and one hundred seventy-four (24.7%) of the respondents in non-model HH fed their children by using bottle and hand. one hundred ninety-three (60.1%) of the respondents in model HH and one hundred eight two (60.9%)   of the respondents in non-model HH started supplementary food for their children before 6 months (Table 3).
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[bookmark: _Toc323548315]
Table 3: Behavioral characteristics of Model HH and Non-model HH inYilmanadensa district, North West Ethiopia, January2017.
	
	
	Model HH
	Non-Model HH 
	Total 

	Variable
	Category
	No (%)
	No (%)
	No (%)

	Latrine utilization

	 Yes, Latrine is used
	249(73.9)
	207(61.2)
	456(67.6)

	
	  No, Latrine isn't used
	71(21.1)
	89(26.4)
	160(23.7)

	
	No latrine facilities
	17(5.0)
	42(12.4)
	59(8.7)

	Child stool disposal 



	Disposed in pit latrine
	96(28.5)
	49(14.5)
	140(20.7)

	
	Burying
	2(0.6)
	4(1.2)
	6(0.09)

	
	Throwing feces out of house
	239(70.6)
	285(84.3)
	524(77.6)

	  Refuse disposal (multiple answers)
Covered Pit for liquid waste
	Yes
	235(69.7)
	183(54.1)
	418(61.9)

	
	  No
	102(30.7)
	155(45.9)
	257(38.1)

	uncovered pit/open field for liquid waste
	Yes
	97(28.8)
	150(44.4)
	247(36.9)

	
	 No
	240(71.2)
	188(55.6)
	428(63.4)

	Burying/burning of solid wastes
	Yes
	250(74.2)
	133(39.3)
	383(56.7)

	
	No
	87(25.8)
	205(60.7)
	292(43.3)

	use as a compost
	Yes
	186(55.2)
	156(46.2)
	342(56.7)

	
	No
	151(44.8)
	182(53.8)
	333(49.3)

	open disposal for solid wastes
	Yes
	259(76.9)
	163(48.2)
	422(62.5)

	
	No
	78(23.1)
	175(51.8)
	253(37.5)

	Types of drinking water storage
	Wide necked
	68(20.2)
	83(24.6)
	151(22.4)

	
	Narrow necked
	269(79.8)
	255(75.4)
	524(77.6)





Table 3: Cont'd
	Critical hand washing time (multiple choice)
Before preparing food
	Yes
	246(73.0)
	253(74.9)
	517(76.6)

	
	 No
	91(27.0)
	85(25.1)
	176(26)

	Before eating

	Yes
	273(81.0)
	268(79.3)
	540(80.1)

	
	No
	64(19.0)
	70(20.7)
	134(19.9)

	Before breast feeding or feeding children
	Yes
	154(45.7)
	163(48.2)
	317(47)

	
	No
	183(54.7)
	175(51.8)
	358(53)

	After visiting latrine

	Yes
	241(71.5)
	232(68.6)
	473(70)

	
	 No
	96(28.5)
	108(31.4)
	204(30)

	After cleaning the child bottom
	Yes
	138(40.9)
	149(44.1)
	287 (42.5)

	
	No
	199(59.1)
	189(55.9)
	338(57.5)

	Time of breast feeding 
	<24mn
	107(31.8)
	110(32.5)
	217(32.1)

	
	>=24mn
	230(68.2)
	228(67.5)
	458(67.9)

	Current breast-feeding practice (child age less than or equal to 6months = 70)
	Exclusive breast feeding
	32(91.4)
	23(65.7)
	55(78.6)

	
	Partially breast feeding
	3(8.6)
	10(28.6)
	13(18.6)

	
	 No breast feeding  
	-
	2(5.7)
	2(2.8)

	 Time of supplementary feeding
	<6mn
	193(60.1)
	182(60.9)
	375(60.5)

	
	>=6mn
	128(39.9)
	117(39.1)
	245(39.5)

	Supplementary feeding practice
	Cup/spoon
	181(56.4)
	125(41.8)
	306(49.4)

	
	 Bottle feeding/hand
	140(43.6)
	  174(58.2)
	314(50.6)

	Measles vaccination        
	Yes
	290(86.1)
	273(80.8)
	563(83.4)

	
	 No
	47(13.9)
	65(19.2)
	112(16.6)

	Rota virus vaccination

	 Yes 
	315(93.5)
	321(95.0)
	636(94.2)

	
	   No
	22(6.5)
	17(5.0)
	39(5.8)



[bookmark: _Toc483210950]
[bookmark: _Toc321103060]5.1.4. Prevalence of diarrhea in under five children
The prevalence of diarrhea in under five children among model household were 57(16.9%) where as in non-model HH were 99(29.3%) with x2 = 14.55., P< 0.000)(Table 4)
[bookmark: _Toc323548316]
Table 4:prevalence of diarrhea in under five children among model HHS and non-mode HHS in Yilmanadensa district, North West Ethiopia, February 2017

	Variable
	

Category 
	             Diarrhea 
	


	
Households type

	
	Yes
	No    
	

	
	
	No(%)
	No (%)
	Chi-square(x2)
	P-Value

	
	Non-model HHS
	99(29.3)
	239(70.7)
	  14.55
	0.000

	
	Model HHS
	57(16.9)
	280(83.1)
	
	



[bookmark: _Toc321103061]5.2. Bivariate analysis and Multivariate analysis
5.2.1. Factors associated with diarrhea on under five children among model HHS and non-model HHS
Children from non-model HH were 1.65 times more likely to develop diarrhea compared to children from model household (AOR=1.65, 95% CI: 1.09, 2.49). Mother diarrheal history and children feeding practice were the predictors of diarrhea on under five children (Table 5)
[bookmark: _Toc488631577]
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Table 5:Factors associated with diarrhea on under five children among model HHS and non-model HHS inYilmanadensa district, North   West Ethiopia, February 2017.
	
	              Diarrhea
	

	
	  Yes
	 No
	

	Variable
	Category
	No (%)
	No (%)
	COR(95%CI)
	AOR (95%CI

	Status of graduation

	Model HH
	57(16.9)
	280(83.1)
	1
	 1

	
	Non-model HH
	99(29.3)
	239(70.7)
	2.04(1.47,2.94)
	1.65(1.09, 2.49) **

	Latrine utilization

	Yes, latrine is used
	89(19.5)
	367(80.5)
	1
	   1

	
	No, latrine isn't used
	41(25.6)
	119(74.4)
	1.42(0.93,2.17)
	1.33(0.84,2.11)

	
	No latrine facilities
	26(44.1)
	33(55.9)
	3.25(1.85,5.71)
	1.76(0.10, 31.15)

	Latrine has cover

	Has cover
	65(17.9)
	298(82.1)
	1
	1

	
	Hasn't cover
	65(25.7)
	188(74.3)
	1.59(1.07,2.34)
	1.40(0.90,2.17)

	
	No latrine facilities
	26(44.1)
	33(55.9)
	3.61(2.02,6.45)
	2.31(1.20,4.46) **

	Type of latrine   

	Improved
	58(18.2)
	260(81.8))
	1
	1

	
	un improved
	72(24.2)
	226(75.8)
	1.43(0.97,2.12)
	0.89(0.52,1.52)

	
	No latrine facilities
	26(44.1)
	33(55.9)
	3.53(1.96,6.36)
	1.37(0.06,25.29)

	Child stool disposal

	proper
	24(15.4)
	121(23.3)
	  1
	1

	
	Improper
	132(84.6)
	398(76.7)
	1.67(1.01,2.7)
	1.56 (0.92, 2.63)

	Refusal disposal methods
	Proper
	28(17.9)
	132(25.4)
	1
	1

	
	Improper
	128(82.1)
	387(74.6)
	1.56(0.99,2.46)
	1.29 (0.54, 3.09)






Table 5: cont'd
	Supplementary feeding practice 
	Cup/spoon
	50(35.2)
	256(53.6)
	1
	1

	
	Bottle/ hand
	92(64.8)
	222(46.4)
	2.12(1.44,3.13)
	1.69 (1.12, 2.55) **

	Critical hand washing time

	All practiced
	22(14.1)
	108(20.8)
	1
	1

	
	Partially practiced
	134(85.9)
	411(79.2)
	1.06(0.97,2.63)
	1.24(0.73, 2.12)

	Animals living with Family member    
	Yes
	66(42.3)
	161(31)
	1.63(1.13,2.35)
	1.42 (0.94, 2.12)

	
	         No
	90(57.7)
	358(69)
	1
	1

	Maternal history of diarrhea in the past    2week 
	Yes
	28(49.1))
	29(50,9))
	3.69(2.12,6.44)
	2.66 (1.43,4.93) **

	
	No
	128(20.7)
	490(79.3)
	1
	1



















[bookmark: _Toc321103062]5.2.2. Factors associated with diarrhea on under five children among model household
[bookmark: _Toc488631579]Children from mothers were partially practiced hand washing 2.50 times more likely to develop diarrhea compared with children from mothers all practiced hand washing. Children from household using bottle for feeding their children were 1.94-time risk of diarrhea compared to children from Household using cup/ spoon for feeding their children (Table 6).




























[bookmark: _Toc323548318]Table 6: Factors associated with diarrhea on under five children among model HHS Yilmanadensa district, North West Ethiopia, February 2017
	
	
	              Diarrhea
	

	
	
	Yes
	No
	

	Variable 
	category
	No (%)
	No (%)
	COR (95%CI
	AOR(95%CI)

	Family size
	<=4
	27(21.6)
	98(78.4)
	1
	 1

	
	>4
	30(14.2)
	182(85.8)
	0.59(0.34,1.06)
	0.58(0.32,1.07)

	Latrine utilization


	Yes, latrine is used
	37(14.9)
	212(85.1)
	1
	1

	
	No, Latrine isn't used
	16(22.5)
	55(77.5)
	1.67(0.86, 3.21)
	1.59(0.79, 3.19)

	
	No latrine facilities
	4(23.5)
	13(76.5)
	1.76(0.55,5.7)
	1.61(0.48,5.44)

	Types container for drinking water storage
	Wide necked
	18(23.4)
	59(76.6)
	1.73(0.92,3.24)
	1.47(0.75, 2.88)

	
	Narrow necked
	39(15.0)
	221(85.0)
	1
	1

	Critical hand washing time
All practiced
	
	
6(8.1)
	
68(91.9
	
1
	
1

	Partially practiced
	
	51(19.4)
	212(80.6)
	2.73(1.12,6.63)
	2.50 (1.02, 6.17) **

	Supplementary feeding practice
Cup/spoon
	
	

23(12.7)
	

158(87.3)
	

1
	

1

	    Bottle feeding
	
	31(22.1)
	109(77.9)
	1.95(1.08,3.53)
	1.94 (1.06, 3.55) **

	Mothers diarrheal history of the last 2 week
    Yes
	
	

7(33.3)
	

14(66.7)
	

2.66(1.02,6.92)
	

2.39(0.85, 6.72)

	    No
	
	50(15.8)
	266(84.2)
	1
	1








[bookmark: _Toc321103063]5.3.2.Factors associated with diarrhea on under five children among non- model household
Children from household shared with domestic animals were 1.79 times a risk of diarrhea to develop compared with children from household that animals living separately (AOR=1.79,95%CI ,1.04,3.03). Statistical significant association was found between households with improper disposed children stool and the occurrence of childhood diarrhea (AOR=2.65, 95%CI: 1.14, 6.15) in which   households were proper disposed children stool. Maternal history of diarrheal morbidity was found to be predictors of diarrheal morbidity in children. The odds of getting diarrhea in children whose mother had diarrhea were 3.34 increased the risk compared with children whose mother hadn't diarrhea (AOR=3.34, 95%CI: 1.57, 7.41). Statistically associated with early commencement of supplementary food and the occurrence of diarrheal disease in under five children. The odds of diarrhea occurrence in children from household started supplementary feeding before 6 months were 2.29times higher compared with those children from house started supplementary food greater than 6 months (AOR=.2.29,95%CI:1.29, 4.07) (Table 7). 
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Table 7:  Factors associated with diarrhea on under five children among non- model HH Yilmanadensa district, North west Ethiopia, February 2017
	
	
	                 Diarrhea
	

	
	
	    Yes
	     No
	

	Variable
	Category
	No(%)
	No(%)
	COR (95%CI
	AOR(95%CI)

	Family size
	<=4
	28(23.3)
	92(76.7)
	1
	1

	
	>4
	71(32.6)
	147(67.4)
	1.59(0.95,2.64)
	1.55(0.87, 2.75)

	Source of drinking water

	Improved water source
	56(26.3)
	157(73.3)
	1
	1

	
	un-improved water source
	43(34.4)
	82(65.6)
	1.47(0.91,2.37)
	1.55(0.66,2.20)

	Domestic animals living with family member
	Yes
	42(37.2)
	71(62.8)
	1.74(1.07,2.83)
	1.79((1.04,3.03) **

	
	No
	57(25.3)
	168(74.7)
	1
	1

	Latrine utilization

	Yes, latrine is used
	
52(25.1)
	
155(74.9)
	
1
	
1

	
	 No, Latrine isn't used
	25(28.1)
	64(71.9)
	1.16(0.67,2.04)
	1.16(0.62,2.17)

	
	No latrine facilities
	22(52.4)
	20(47.6)
	3.28(1.66,6.49)
	2.07(0.95,4.54)

	Refuse disposal methods
	proper
	8(16.3)
	41(83.7)
	1
	1

	
	Improper
	91(31.5)
	198(68.5)
	2.36(1.06,5.23)
	1.23(0.09, 36.59)

	Child stool disposal   methods
	Proper
	9(17.0)
	44(83.0)
	1
	1

	
	    Improper
	90(31.6)
	195(68.4)
	2.26(1.06,4.82)
	2.65(1.14,6.15) **





Table 7 cont'd
	
Supplementary feeding practice
	Cup/spoon
	27(21.6)
	98(78.4)
	1
	1

	
	Bottle/hand
	61(35.1)
	113(64.9)
	0.51(0.30,0.87)
	1.19(0.62,2.9)

	Time of supplementary feeding
	<6mn
	64(35.2)
	118(64,8)
	2.10(1.22,3.61)
	2.29(1.29,4.07) **

	
	>=6mn
	24(20.5)
	93(79.5)
	1
	1

	Maternal diarrhea history for the past 2 weeks
	Yes
	21(58.3)
	15(41.7)
	4.02(1.97,8.11
	3.34(1.51,7.41) **

	
	No
	78(25.8)
	224(74.2)
	   1
	1



**P. value < 0.05, statistically significant
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[bookmark: _Toc321103064]Chapter 6: Discussion
This study confirms that there is considerable difference between model household and non-model household on health extension program to develop diarrheal disease on under five children. The two weeks’ diarrhea prevalence in under-fives children had significant difference between model house and non-model house hold (AOR =1.65, 95%CI: 1.09, 2.49). The finding is consistent with the study done in Sheko district and Hawassa [39, 43].
[bookmark: _Toc483210959][bookmark: _Toc321103065]6.1. The prevalence and Determinant factors of diarrhea on model Household
According to the finding of this study revealed that the two weeks of prevalence on under five children in model households were 16.9%. This figure was consistent with study done in Democratic republic of Congo (16%) Bahir Dar zuria district, Amhara region, south west Ethiopia (20%) and Shibidino district southern Ethiopia (19.6%) [28, 37, 40].But the finding of this study was higher than studies done in sheko district rural community, southern Ethiopia (6.4%) and Hawassa, southern Ethiopia (9.3%) [39,43].The  reason  behind that the decrement of diarrheal prevalence in shiko district and Hawassa might be health extension workers spent more time on capacity building to bring knowledge and skills to practice health extension activities. The other reason might be the responsible health extension workers focused behavioral intervention in addition to physical activity
In this study, it was found that children from mothers partial practicing hand washing 2.50 times to develop diarrhea compared to children from mothers all practice hand washing, this finding consistent with the study conducted with Mkuranga district Coast region of Tanzania, Adama district, Dejen,Arbamich, BahirDar zuria, and shibideno [26,30,34,35,37,40]. WHO shows that washing hands properly with soap at 5 critical times can reduce the incidence of diarrhea by 40% [9]. 
Mothers who feed their children by using bottle feeding were 1.94 times to develop diarrhea mother who feed their children by using cups and spoon. This study consistent with shibedino [40] and Jabitenan , West Gojjam [44]. This might be poor cleaning of bottle and poor hygienic practice of the mother hand. Mothers should be aware of feeding the baby with a clean spoon, from a cup, or with a special feeding spoon to minimize the risk of bacterial contamination. Feeding bottles should never be used [45]
[bookmark: _Toc483210960]
[bookmark: _Toc321103066]6.2. The prevalence and Determinant factors of diarrhea in non-model household
The two weeks’ period prevalence of diarrheal disease on under five children in non-model household was 29.3%. This study was consistent with the study done in Mkuranga district Coast region of Tanzania and in the province of Bubanza in northwestern Burundi showed that prevalence of two weeks diarrhea was 32.6% and 32.7% respectively [26,27], Nekemte 28.9% [32], Arbamich 30.5% [35],Debreberhan referral hospital 31.7% [38] and sheko district, south Ethiopia 25.5% [ 39]. The prevalence of diarrhea in this study was much higher than the study was done Enemay district 21.2% [33], Dejen 23.8% [34,42] and kersa district 21.5% [41]. The possible reason for this gap might be the health extension workers were not providing health education without Job aids materials.
In this study, maternal history of diarrheal morbidity was found to be significant predictors of diarrheal morbidity in children. The odds of getting diarrhea in children whose mother had diarrhea were 3.34 times increased the risk compared with children whose mother hadn't diarrhea. This finding consistent with the study was done DR.congo [28],Mecha district [31], Dejen district [34] and Hawassa [43].This is because mothers are prepared food for the family and they are usually the main child caretakers and the child may be compromised if the mother herself is sick.. Mother’s exposure to diarrhea may also indicate poor hygienic practice in the household that results in disease incidence for the children [3].
This study indicated that children live in households, where domestic animals be housed in with the family members were the most predictor to diarrhea morbidity. The odds of having diarrhea morbidity were 1.79times in households where animals lived with the family members compared to those households without animals. This finding consistent with the studies in Bahir Dar zuria district [37] and Debreberhan Ethiopia [38].The facts that the dung of animals is a good environment for flies breeding.
In this study showed that children from house hold started supplementary feeding before six months were more likely 2.29 times to develop diarrheal disease compared children from household started supplementary feeding after six months. This finding consistent with the study was done in kotebe Health center, Addis Ababa [46]. This clearly indicated that the protective effect of breast feeding in the first six months while children started supplementary feeding before six months children exposed to different types of infection due to unhygienic condition.
Children from household improper disposal of Childs' stool were 2.65 times increased the risk of diarrhea compared with those children from household were properly disposed children stool Derashe [17] and Dejen [34]. The proper disposal of children feces is very crucial to prevent occurrence of under five children diarrhea.
[bookmark: _Toc483210961][bookmark: _Toc321103067]7. Limitation of the study
· The definition of diarrhea given by mothers might share difference in perception, even 
though this was considered and tried to give the definition to mothers during data collection
· Recall bias by mothers during interviewing the time of started supplementary feeding   and tried to minimize the bias by using different events.
· Mothers’ misperception about exclusive breast feeding because mothers believed that like water and coffee isn't considered as a food.
[bookmark: _Toc483210962]

[bookmark: _Toc321103068]8. Conclusion and Recommendation
[bookmark: _Toc483210963][bookmark: _Toc321103069]8.1. Conclusion
[bookmark: _GoBack]  Children from non-model household were 1.65 times more likely to develop diarrheal morbidity compared to those children from model household but the prevalence of two weeks of diarrheal in under five children both model household (16.9%) and non-model household (29.3%) were relatively high. Hand washing practice at critical time and feeding practice were significant predictors of diarrheal occurrence in under five children on model HH. Mother diarrheal history for the past two weeks, animals living with family members and early initiation of supplementary feeding in children and child stool disposal were associated with occurrence diarrheal disease in under five children from non-model HH.
[bookmark: _Toc321103070]8.2. Recommendation
Model household
· Hygiene promotion should be consistently conducted at community levels by Health extension workers on hand washing practice at critical time particularly targeting mother’s through demonstration
· Health extension workers should advice the mothers to feed their children using cups and spoon rather than using hand and bottle by explaining the cause of diarrhea due to unhygienic condition.
Non-model Household
· Mothers of the children should be informed through health workers or health extension workers on early health seeking behavior to health facilities when the mothers acquirediarrhea.
· Health extension workers should educate health development army leader leaders, one to five network leader including mothers about proper disposal of child stool
· Health extension workers advice the mothers to separate animals from family members by explaining the dung of animals were a good environment for breeding site for the flies.
· Health extension workers should educate the mothers clearly about exclusive breast feeding and the time of imitation supplementary food  
· Health extension workers should be encouraged non-model HH being a model.


·  The Regional health bureau, zonal health department andWoreda health office should be focused on the behavioral intervention during supervision at the community level
· Regional health bureau should develop monitoring and evaluation guideline with short and simple monitoring tools to sustain the health extension program at the community level
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[bookmark: _Toc483210965][bookmark: _Toc321103072]10. Annexes
Bahir Dar University College of medicine and health sciences, school of public health
Questionnaire prepared to assess under five children diarrhea morbidity among model families and non-model families on health extension program, Rural community of Yilmanadensa district, 2009
[bookmark: _Toc483210966][bookmark: _Toc321103073]10.1. Consent form
This statement will read to all prospective subjects. verbal consent will be obtained from the client before interview.
Hello. My name is ____________________________. I am here to collect information about childhood diarrhea for the purpose of research for a study being conducted in coordination with Department of Reproductive health at BahirDar University. The study is design to assess the occurrence of diarrheal disease in U5 years old children among model HH and non-model HH on health extension program. I assure you that the information that you are going to give will be kept in secrete. Therefore, you are free to respond or not to respond the questions. Your support and willingness in responding the questions will be very important for the success of this study. The interview processes will require approximately 15 minutes of your time.
          Do you agree to participate in this study?  Yes________ No________
         If no, go to the next house.     
    Thank you for your cooperation.
Identification
status of HH graduation
1. Model family                       
· Name of Kebeles    _______________
· House number_____________
2. Non-model family
· Name of Kebeles __________________
· House Number ____________
                                                                                        Thank you very much for your attention

[bookmark: _Toc483210967][bookmark: _Toc321103074]10.2. Information sheet/ How to approach interview HH
· You should confirm the selected household for the study before started interview.
· Once you get the household, you should get permission to enter in to the house. Do not rush in to the house without the permission of the household members. 
· Introduce yourself by name, and explain the purpose of your visit.
· Tell the household member “WHY” and “HOW” the household is selected for the study. 
· Ask whether the mother/caretaker of the child is present.
· If the mother/caretaker is there, briefly explaining the purpose of the study by reading what is written on the questionnaire, and ask for her consent.
· If the mother/caretaker is not around, take an appointment for another visit.
· At the end of the interview, tell the respondent that it is the end of the interview, and thank the individual for giving her/his time.
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[bookmark: _Toc321103075]10.3. English version questionnaire
Part I: Socio- Demographic characteristics of the respondents 
	S. No
	Questions
	Responses & coding
	Skip

	101
	Relation of the respondent to the index child
	1. Mothers
2.  care takers
	

	102
	Age of the mother
	__________year
	

	103
	Marital status of the mother/caretaker
	1. Married
2. Divorced
3. Windowed
	

	104
	Family size of the household
	_________
	

	105
	Number of children U5yrs
	___________
	

	106
	Educational status of mothers
	1. Not read and write
2. Read and write
3. primarily
4. secondary & above
	

	107
	Occupation of mothers
	1. House wife
2. Employee
3. Daily laborer
	

	108
	Religion
	1. Orthodox Christian
2. Muslim  
3. others 
	

	109
	Ethnicity
	1. Amhara
2. Others
	


[bookmark: _Toc483210970]





II. Environmental factors in the rural community of Yilmanadensa district, 2017.
	S. No
	Questions 
	Responses and codes
	Skip

	201
	Do you have latrine facilities? (observation
	1. Yes
2. No
	If No skip to 207

	
202
	Types of latrine facility
(observation)
	1. Unimproved latrine
2. Improved latrine
	

	203
	Ownership of the latrine
	1. Private
2. Shared
	

	204
	Do you have functional latrine currently?
	1. Yes
2. NO
	

	205
	Does the latrine pit hole have cover?
	1. Yes
2. No
	

	206
	Is there water in the hand washing facility and soap/ash nearby latrine? 
	1. Yes, only water available
2. Yes, both water and soap available
3. No facility
	

	207
	Are there domestic animals living the same house with members of the family?
	1. Yes
2. No
	

	208
	From where do you get water for drinking purpose?
	1. Protected sources
2. un protected source
	

	209
	Distance for collecting water(min)
	_______minute 
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Part III. Behavioral factors
	S. No
	Questions
	Responses & codes
	Skip

	301
	Is the latrine to use?
(considering evidence of use)
(observation)
	1. Yes
2. No
	If Q 201 response NO, don't ask Q301

	302
	Where do your disposal stools of under 5 children?
	1. Dispose in latrine 
2. Burying
3. Throwing out of house
	


	303
	How do you dispose other liquid and solid wastes? (multiple answers)
	1. Covered Pit for liquid waste
2. uncovered pit/open field for liquid waste
3. Burying/burning of solid wastes
4. use as a compost
5. open disposal for solid wastes
6. others specify
	

	304
	Type of storage container for drinking water (Observation)
	1. Wide necked
2. Narrow necked
	

	305
	Mention the moments when hand washing is important? (multiple answers)

	1. Before preparing food 
2. Before eating
3. Before breast feeding or feeding children
4. After visiting latrine
5. After cleaning the child bottom
6. other (specify)
	

	307
	What is your child current breast-feeding practice
	1. Exclusive breast feeding
2. Partial breast feeding
3. No breast feeding
	



	308
	At what age the child started supplementary food?
	______months
	

	309
	What do you use to feed the child the supplementary food? (multiple response)
	1. spoon and cup
2.   bottle /hand
	

	310
	Did the child receive measles vaccinations? (check vaccination card of child with 9 and above months of age)
	1. Yes
2. No
	

	311
	Did the child receive Rota virus vaccinations? (check vaccination card)
	1. Yes
2. NO
	


[bookmark: _Toc483210972]
Part IV: Information of the index child and maternal health condition
	S. No
	Questions
	Responses
	Skip

	401
	Age of the index child (in Months)
	_____months
	

	402
	Sex of child
	1. Male
2. Female
	

	403
	Did your children have diarrhea in past two weeks?
	1. Yes
2. No
	If No skip the Q404&405

	404
	If the child has diarrhea, how many times a day he/she passes stool?  
	1. Three times
2. More than three times
3. Don't know
	

	405

	The type of diarrhea that the child had 
	1. watery
2. blood and mucus
	

	406
	Is the mother/care taker having diarrhea in the past two weeks
	1. Yes
2. No
	


Name of interviewer: __________________
 Signature፡ _________________________
Date of the interview: ____________________

[bookmark: _Toc483210973]
[bookmark: _Toc321103076]10.4. Amharic version questionnaire
በባህርዳር ዩኒቨርስቲ ጤና ሳይንስ  ኮሌጅ
የህብረተሰብ ጤና አጠባበቅ ትምህርት ክፍል
በይልማና ዴንሳ ወረዳ ከአምስት ዓመት በታች በሆኑ ህፃናት የተቅማጥ በሽታ መንስዔ በጤና
ኤክስቴንሽን ፕሮግራም በተመረቁና ባልተመረቁ አባወራዎች የሚዳስስ መጠይቅ ነዉ፡፡
የስምምነትመጠየቂያቅፅ
ይህ የስምምነት ቃል በጥናቱ ለሚሳተፉ ሁሉ ይነበባል፡፡ግለሰቡ ለጥናቱ የቀረበዉን መጠየቅ
እንዲጀመር ከመደረጉ በፊት ስምምነት የተነበበለት የተሳተፊ ይሁንታ መረጋገጥ አለበት፡፡
ጤናይሰጥልን፡፡ስሜ---------------------------------እባላለሁ :: እኔ የተገኘሁት በባህርዳር ዩኒቨርስቲ በሰነ-ተዋልዶ ጤና ዲፓረትመንት ጋር በትብብር ለሚድረግው ጥናት በህፃናት ላይ የሚከሰተውን የተቅማጥ በሽታ በተመለከተ መረጃ ለማግኘት ነው፡፡
ጥናቱ የተዘጋጀው ዕድሚያችው ከ5አመት በታች በሆኑ ህፃናት ላይ የሚከሰተውን የተቅማጥ በሽታበ ጤና ኢክስቲንሽን ፕሮግራም በተመረቁ እና ባልተመረቁ አባወራ/ እማወራ ያለው ሁኔታ ለመዳስስ ነው፡፡
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