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ABSTRACT
Background: Diarrhea is mainly caused by poor water, sanitation and hygiene (WASH). It is the

second largest single cause of death in sub-Saharan Africa. It kills more young children than
AIDS, malaria, and measles combined. Direct consequences of diarrhea on children include
growth faltering, malnutrition, and impaired cognitive development m resource-limited
countries.

Objective: To identify predictors of diarrheal diseases among children n CLTSH and PHAST
approaches implemented areas in Shebedino district, Sidama zone, south Ethiopia.

Methods: Unmatched case control study was conducted in ten Kebeles of Shebedino district.
Census was done to identify all cases and controls. From 14,463 households a total of 294
samples (147 cases and 147 controls) were selected by simple random sampling technique. Cases
were children in the age group of 6 to 24 months and who had three or more loose or watery
stools in the last six months prior to survey. Pre-tested structured questionnaires were used for
data collection. Collected data were entered in to Epi-info and transferred to SPSS version 16.0.
Bivariate and multivariate stepwise logistic regression analyses were employed.

Results: Children in households with none out of five latrine components [Adj. OR: 3.79, 95%
CI: 1.25, 9.46)] and one out of five components [Adj. OR: 4.58, 95% CI: 1.65, 12.75)] were
more likely to develop diarrhea compared to counterparts. Hand washing practice showed a
significant odds [Adj. OR: 4.78, 95% CI: (2.14, 8.94)] of developing diarrhea. Attitude of
mothers showed a significant odds [Adj. OR=2.12, 95% CI: (1.93, 5.10) of developing diarrhea.
Similarly, diarrheal diseases were higher among children fed with hand compared to those fed
using cap and spoon [Adj. OR:4.37, 95% CI: 1.54, 12.42)].

Conclusion: poor latrine components, poor practice of hand washing, negative attitude and poor
child feeding practice were strongly associated with the occurrence of diarrheal disease among
chidren in the age group of 6 to 24 months im CLTSH and PHAST approaches implemented
areas. Affordable simple designs of latrines construction with entire components should be
included in the approaches; the approaches should also give strong emphasis on hygiene
components, and provide simple and '"easy to understand" information to the mothers or

caretakers on how to prevent child diarrheal diseases.



1. INTRODUCTION

1.1 Background
According to the World Health Organization (WHO) and UNICEF, every year there are about

two billion cases of diarrheal disease worldwide, and 1.9 million children younger than 5 years
of age dic from diarrthea, mostly in developing countries. This amounts to 18% of all the deaths
of children under the age of five; this means that more than 5000 children are dying every day as
a result of diarrheal diseases. Of all these child deaths from diarrhea, 78% occurs in the African
contiment[1]. In the continent diarrhea kills more young children than AIDS, malaria, and
measles combined. Each child under five years of age experiences an average of three annual
episodes of acute diarrhea[2].

In sub-Saharan Africa, in the year 2008, 19% children die due to diarrhea and 18% die due to
pneumonia. In Ethiopia under five child mortality rate was 101 per 1000 live birth in the year
2010, although the rate have declined in the past 15 years, these are still very high levels of
diarrheal incidence. The SNNPR infant mortality rate in the same year was 85 per 1000 live
births [3]. The main causes of diarrhea in children are inadequate water supply, poor sanitation
and hygiene which can be alleviated through WASH approaches and programs. Without rapid
progress in WASH, the growth of national economies will continue to be impeded. [2-7].

At a national level, the water supply, sanitation and hygiene (WASH) program is a decentralized,
mtegrated program package that contains provision of safe and adequate water supply, provision
of safe sanitary facilities and the promotion of improved hygiene behavior. In the program there
are an increasing number of NGOs active in the implementation process. Almost all of these
NGOs are mvolved in the actual implementation of hygiene and sanitation work at the grassroots
level. In the past NGOs were known for doing the software component of the hygiene and
sanitation along with fnancing household latrines to the extent of building themselves. At
present most of the NGOs are abiding with government policy and strategy requirements, MDGs
and have shifted all their focus to the software part of promotion and capacity building [4].
NGOs play a significant role m WASH particularly in introducing new promotion methods and
approaches like participatory hygiene and sanitation transformation/education (PHAST/E) a
step-by-step (seven steps) method. PHASE is a participatory approach adapted from PHAST,
applied at school and CHAST is a participatory approach same as and adapted from PHAST and



applied on shool age children. The PHAST approach help to bring community hygiene behaviour
change and to improve water, sanitation facilities and encourages the participation of individuals
in a group process, no matter what their age, sex, social class or educational background [8].

Community/School Led Total Sanitation and Hygiene (CLTSH/ SLTSH) SLTSH is the same as
CLTSH and applied at school. CLTSH has a huge potential for igniting communities through the
shame it creates and it doesn't mnvolve providing subsidies, triggering is the vital core and it also
under takes the community through the process of mappmng and recognize open defecation, and
take collective action to clean up and become ‘“open defecation free” and prevent childhood
diarrheal diseases. CLTSH is now well recognized nationwide; the government of Ethiopia also
adopting CLTSH approach particularly in its UNICEF funded WASH program and CLTSH was
first introduced by Plan FEthiopia, an mternational NGO since 2003; People mn Need,

International Rescure Committee [3, 8, 9].



1.2 Statement of the problem

Low prevalence of diarrheal disease among children under five years of age is a widely accepted
public health indicator of adequate water supply, sanitation and hygiene practice. It indicated
that more than one out of three cases of diarrheal disease might be avoided in children by
consistent hands washing with soap. Improving sanitation and ensuring access to safe water at
the point of use are of prime importance as well. Hygiene education on its own was related to a
27% reduction of diarrheal disease [9, 10].

In Ethiopia childhood diarrheal disease is most common among children age 6 to 23 months (23-
25 %) and the two week period prevalence of diarrhea among under five children was estimated
to be 13%. The prevalence varied across regions; the highest (22.6%) being in Benishangul-
Gumuz and Gambella, the second (15.4%) being in SNNPR [11]. During HSDP III, the Ministry
developed a national hygiene and sanitation strategy and a national protocol for hygiene. In this
period the MOH commenced implementation of hygiene promotion approaches (CLTSH,
PHAST). They also started a national millennium hygiene and sanitation movement with the
development of a mass mobilization and communication strategy, while significant progress has

been made, it seems the achievements in hygiene and environmental health are still well below

target levels [3, 8, 11, 12].



1.3. Rationale of the study
WASH approaches are an important tool that we have in hand to alleviate problems associated

with diarrhea. In general CLTSH and PHAST approaches are the prominent strategies that play
crucial role in reducing infant and child mortalities. They contrbute a lot in poverty reduction
and have substantial impact on social, economic, political, and environmental issues.

Crucial as disease prevention and economic growth are, the benefits of mvesting n WASH
which goes beyond health and beyond economic development. They touch on a range of critical
issues that cannot easily be measured. These include contributing to every individual's personal
dignity and comfort, social acceptance, security for women, school attendance, especially for
girls, and productivity at school and work.

Furthermore, improvement of water sanitation and hygiene promotion approaches is still
required to reduce the burden of diarrheal diseases in children in Ethiopia n general and SNNPR
in particular. With this regard there are studies carried out to identify factors associated with
diarrheal diseases, but there is no any research based empirical evidences regarding sanitation
and hygiene promotion approaches effectiveness m CLTSH and PHAST implementation areas in
the country.  Hence this study will attempt to identify predictors of diarrheal diseases among
children in CLTSH and PHAST approaches implemented areas.



2. LITERATURE REVIEW

2.1 Wash coverage

Worldwide between 1990 (the MDG baseline year) and 2008 efforts by governments, support
agencies and people themselves resulted i additional 1.3 billion people using improved
sanitation facilities and 1.8 billion improved drinking water systems. In that same period, the
proportion of people using improved sanitation rose from 54 to 61% and drinking water from 77
to 87%. As a result, the world as a whole is on track to meet the MDG drinking water target and
some regions will meet the sanitation target. The coverage of diarrheal ,pneumonia, malaria and
all other combined were 19%, 18%, 16% and 47% respectively [2, 10].

The WASH sector in Ethiopia has changed significantly in the last five years. Investment,
particularly in water supply has increased from approximately ETB 1.193 Billion in 2005 to ETB
1.66 Bilion n 2010 One of the main challenges facing the sector is lack of reliable data and
there is a great variation in official Government of Ethiopia figures and internationally accepted
JMP figures. Official reports show access to water supply at 68.5 % to 81.5 % for urban and
65.8% for rural. Access to sanitation facilities is reported to be 60%. The same report highlights
hand washing practice at 7% and open defecation at about 15% (JMP). The JMP figures,
however, show that Ethiopia has among the lowest rates of safe water coverage in the world with
only 41%. In Ethiopia 31% of the rural and 96% of the urban population is using an improved
drinking water source. The national sanitation coverage is only 11% out of which 27% urban and

8% of the rural population are using an improved sanitation facility [10-12].



2.2 Water supply

The governments main WASH plan sets ambitious targets, and clearly highlights the political
commitment in the country towards achieving universal coverage, particularly for drinking water
supply. As per the JMP estimates water coverage, 8% to 28% rural and (57% i 2015 required to
achieve the MDGs) and 77% to 98% urban, this shows Ethiopia will need to make much stronger
efforts to meet the MDG targets. Water supply and sanitation data is unreliable in Ethiopia, and
considered to over-estimate coverage. The reported coverage for water supply in southern nation
and nationalities peoples region (SNNPR) was 74.3% (74.2 rural and 74.9 urban) in 2010,
calculated based on 20litter/Capita/day at radius of 0.5km for urban, 15litter/Capita/day at radius
of 1.5km for rural [13, 14].

Countrywide data indicate that about 64% of the rural population had access within a radius of 1
km from water point. Drinking water use per capita is also one of the indicators for the provision
of basic sanitation that is mainly used to rural areas. It appears that there was no significant
improvement in water consumption rates over the last 20 years, the weighted median figure
being about 8.5 L/C/day for the country as a whole. JMP classifies as “improved” water supply:
piped water into dwelling, plot or yard; public tap; tube well or borehole; protected dug well or
spring; and collected rainwater. To be classified as improved, at least 20 liters per capita per day
from a protected source within one kilometer of the user's dwelling is required. The per capita
amount of drinking water is not likely to satisfy 50% of the WHO guide lne (20L/c/d for urban
and 15L/c/d for rural) for the past and current situations for rural and urban population in

Ethiopia [15, 16].

2.3 Sanitation

The national sanitation coverage is only 11% out of which 27% urban and 8% of the rural
population are using an improved sanitation facility (MDG data base). Ethiopian's progress
towards the sanitation and water MDGs 1900-2008 and progress required to achieve the MDGs
(End water poverty, 2010), as per the JMP estimates sanitation coverage was 1% to 8% rural
(51% in 2015 required to achieve the MDGs) and 21% to 29% urban (58% in 2015 required to
achieve the MDGs), this also need to make much stronger efforts to meet the MDG targets. An
episode of acute diarrhea on a child below the age of 5 years was estimated to be 4 to 7 cases per

child per annum. The reported coverage of sanitation in SNNPR was 75% [13, 15, 17, 18].



2.3.1 Latrine

Time and larine coverage was too weak and the weakest association was seen for rural areas. The
increase rate in proportion of population coverage in latrine use was less than 0.2% per year over
the last 30 years at national level since 1970 (2005). On expert judgment using the trend analysis,
the current latrine coverage for rural, urban, and the whole country is less or equal to 7%, 68%
and 15%, respectively. In 2012 the SNNPR latrine coverage is the highest coverage ever
achieved; it was 92 %, and in SNNPR Open Defecation fiee Kebele, and woreda are 1366 and 2
respectively, Annual Sidama zone health department performance report 2012 stated that about
70% the total population of the zone own individual traditional pit latrmes. Eight Kebeles of
Shebedino district were free of open defecation. Even thought the latrine coverage is high,
diarrhea disease n under five OPD was the second leading cause of child mortality of top five

diseases in most areas of the region [15, 19].

2.4 Knowledge, attitudes, and practices (KAP) towards sanitation and hygiene

UNICEF mn collaboration with the Ministry of Health had conducted studies on KAP of water
supply, environmental sanitation, and hygiene education in selected “Woreda” involved under its
Woreda Integrated Basic Services (WIBS) project. Findings of the study indicate that the
respondents” status was very poor regarding KAP. More specifically, more than 60% and 42.2%
of respondents in most of the rural and urban “Woredas” respectively, did not know that diseases
could be transmitted through human excreta; 30-75% of respondents in different Woredas did
not know that diseases could result from drinking water; and 23 to 87% of respondents did not
know any method of treatment for drinking water. Drinking water handling practice is another
major concern that determines possible contamination of drinking water. The overwhelming
rural population uses the traditional pot (“Insra”) (now it was jar can) for the collection and
storage of drinking water. It holds an average of 15-20 liters of water. The proportion of
households who put lids/cover for their stored water was found to be 57%, while those using
pouring water collection method were 88% as seen in a rural study on determinants of diarrhea.
The same study indicated that methods of drawing water from house hold water containers and

covering status of water storage facilities determine the outcome of diarrhea [15, 20].



2.5 Water quality

The high prevalence of diarrheal disease among children and infants can be traced to the use of
unsafe water and unhygienic practices. The overall concept adopted for microbiological quality
is that no water intended for human consumption shall contain E. coli n 100 ml sample. But, a 1-
10 E.coli count per 100 ml is acceptable that needs regular sanitary checks for non chlorinated
water. Approximately three out of five persons in developing countries do not have access to safe
drinking water and only about one in four has any kind of sanitary facilities.

A review of 28 studies carried out by the world bank gives the evidence that incidence of certain
water borne, water washed, water based and water sanitation associated diseases are related to
the quality and quantity of water and sanitation available to users provides information on the
level of the safety of water. Indicator organisms of faecal pollution include the coli form group
as a whole and particularly Escherichia coli streptococcus feacalis and some thermo tolerant
organisms such as clostridum perfringens. Treated water entering the distribution system should
be 0 faecal coli forms and 0 coli form organisms per 100 ml of water. Seventy water samples
were taken from the five types of water sources of protected springs, wells and water lne/tap
water and Analysis of protected springs, well and water line demonstrated 35.7%, 28.6% and
50% had fecal coli form and E.coli respectively [21-23].

2.6 Hygiene

Promoting good hygiene practices in particular can be a low-cost, high impact intervention,
especially when targeting specific disease threats. The word hygiene refers to the practice of
keeping oneself and one‘s surrounding clean, especially in order to prevent illness or the spread
of disease. So, hygiene refers to behaviors and practices that are used to break the chain of
infection transmission in the home and community. Good hygiene and sanitation practices are
closely linked and often difficult to distinguish. Therefore it is important to mention that the
word sanitation refers to the individual management of human excreta and that sanitation in this

sense is included in the concept of hygiene as defined above [1, 24].



2.6.1 Hand washing

The vast majority of chid mortality occurs among the worlds poorest populations in low- and
middle-income countries. The results of an overall analysis of WASH-interventions point out
that hygienic behavior is a vital element of the prevention of diarrhoeal diseases. It indicated that
more than one out of three cases of diarrhoeal disease (37%) might be avoided in children
younger than five years by consistent hand washing with soap. Hand washing with Soap is the
Most Effective Vaccine against Childhood Infections. Hand washing interrupts the transmission
of disease agents and so can significantly reduce diarrhea and respiratory infections, as well as
skin infections and trachoma. A recent review suggests that hand washing with soap, particularly
after contact with feces (post-defecation and after handling a child's stool), can reduce diarrheal
mcidence by 42 to 47 percent. This remains true even in areas that are highly focally
contaminated and have poor sanitation. Hand washing was promoted on a wide-enough scale,

hand washing with soap could be thought of as a ,do-it-yourself vaccine [1, 25].

Previous studies have also indicated that the occurrence of diarrhea is associated with poor
environmental health and sanitary conditions and a lack of safe and adequate water supply. Age
of the child and the mother, lower maternal education, bigger family size and lower socio
economic status are also reported to have an impact on the incidence of diarrhea in children [26-

29]
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3. OBJECTIVES
3.1 General Objectives:

The general objective of this study was to identify predictors of childhood diarrheal
diseases in CLTSH and PHAST approach implemented areas in Shebedino woreda,

Sidama zone, SNNPR.

3.2 Specific Objectives:

The specific objectives were:
3.2.1 To identify water sanitation and hygiene related predictors of childhood diarrheal
diseases in the CLTSH and PHAST approach implemented areas.

3.2.2 To describe the knowledge and practice of mothers or caretakers of children in the
CLTSH and PHAST approach implemented areas.
3.2.3 To determme the hygiene related attitude of mother or caretaker of a child in the

CLTSH and PHAST approach implemented areas.

11



4. METHODOLOGY

4.1 Study Area and Period

The study was conducted from January to June, 2013 in Shebedino woreda, Sidama zone,
SNNPR, Ethiopia. Shebedino woreda is one of the 19 woredas found in Sidama zone. It is
located 27 kms south east of Hawassa- (the capital of SNNP regional state) and 327 kms south of
Addis Ababa. The woreda has 24 rural Kebeles and 3 town Kebeles located at the mamn town of
the woreda, Leku. The total population of the woreda is about 261,128 where 51% are males and
49% are females. Children aged from 6 to 59 months in the year 2012 in the woreda were about
37,658. The woreda, with an estimated 500 people per square Km is the second most densely
populated woreda in Ethiopia.

The average household size is about 5 people and extends to 7 to 10 persons in poorest
households. From the total population of the woreda only 3% live in towns like Leku and the rest
97% live in rural areas where there are no adequate socio-economic infrastructures like potable
water, health and education facilities. The majority of the population belongs to Sidama ethnic
group (93%) and “Sidamigna” is the official language of the woreda. A social system”OLA”
exists where people shows solidarity by mobilizing support (material, labor and financial) to the
family members of a deceased.

The woreda has an area of 411.7 square kilometer, where 0.2% of it is covered with forest,
72.3% under cultivation, 19.6% grazing land and 3.4% of potential land for future development.
The major source of livelhood in the woreda is crop production, livestock rearing, petty trade,
unskilled labor and semi skilled labor like carpentry. The major crops grown are inset, coffee,
chat; maize, barely, wheat, and bean coffee are cash crops. Seasonal food insecurity and
malnutrition characterized the woreda. About 49.5% the total population of the woreda own
individual pit latrines which are traditional types without hand washing facilities and sanitation
coverage (21, 33).

MDGs and the associated water sector development plan of the Ministry of Water Resources
were developed to realize the objective of supplying safe drinking water and providing basic
sanitation and hygiene and enhance development. To reach this target scaling up of community
managed water supply, sanitation and hygiene services (ie. CLTSH/SLTSH, CHAST/PHAST
approach) are established by a group of stockholders with the secretariat role of plan Ethiopia

since 2003, in Shebedino woreda.

12



4.2 Study design

The study used community based unmatched case-control study design that exammed socio
demographic variables including water supply sanitation and hygiene factors, knowledge,
practice, and hygiene related attitude of mothers or caretakers. These were considered as
exposure variables and child diarrheal diseases as an outcome variable. The study attempted to
compare these variables between cases and controls n CLTSH and PHAST approach
mplemented areas of Shebedino district. Cases were children in the age group of 6 to 24 months

and who had three or more loose or watery stools in the last six months prior to enumeration.

4.3 Study Population

4.3.1 Source Population
The source population were all mothers or caretakers of children in the age group of 6 months up

to 24 months living in the Shebedino woreda.

4.3.2 Sample population
The sample population were mothers or caretakers of children in the age group of 6 months up to
24 months living in the households that were selected from 10 Kebeles.

Cases and control definition

e Cases were children in the age group of 6 to 24 months and who had three or more loose
or watery stools in the last six months.
e Controls were children in the age group of 6 to 24 months and who had no three or more

loose or watery stools in the last six months.

Inclusion and Exclusion Criteria:

Inclusion Criteria:
o Mothers or immediate caretakers who had a child with diarrhea and lived in the study

area for about 6 months were included i the study.
Exclusion Criteria:

o Mothers or immediate caretakers who were critically il or those didn't live in the study

area for at least 6 months were excluded from the study.
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4.4 Sample Size Calculation

Sample size was calculated using double proportion formula. In the sample size calculation
diarrheal disease prevalence from other studies were considered and assumed. In Ethiopia, the
prevalence of respondents who did not know that diarrhea diseases could be transmitted through
human excreta was 60% among cases and 42.2% among controls, therefore these prevalence
rates along with 80% power, 95% confidence interval, and a 1:1 ratio of case and controls were
used in the calculation. This gave 134 cases and 134 controls (total 268 study subjects) for the
mitial sample. 10% was added for non-response rate, and the total sample size was 294 (147

cases and 147 controls) [15, 26].

Sample size was calculated using double proportion formula:
> m=

P2(1— P2)
'a

z:::/z\/(1+1)P(1 P) +Zﬁ\/P1(1—P1)+

(P1— P2)?2
m=n
n = sample in cases, m=sample in controls
a = level of significance=0.05, power= 80%
r=ratio of cases to controls= n;/m= 1:1

p1= proportion of exposure in cases= 0.6

YV V. V V VYV V

p2=proportion of exposure in controls= 0.42
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4.5 Sampling Technique

From the Shebedino woreda 8 rural and 2 urban Kebeles were randomly selected by lottery

method and census was done by enumerators to identify cases and controls. Enumerators were

asked for the presence of a case, and when they got a case, they registered name and age of the

case and gave an ID number for households, if there were two or more case children in HHs that

were eligble, a child with a recent diarrheal experience was selected. After identification of the

HHs, 147 cases were proportionally distributed among the selected Kebeles. Children age group

of 6 up to 24 months with three or more loose or watery stools in the last six month were

recruited to the study as cases and the controls for each case were obtamed m similar procedure.

From the 568 case and 814 controls 147 case and controls were randomly selected.

Table 1: Distribution of the sample size in the study Kebeles in Shebedino District, June, 2013

Children age b/n 6

Sample size in each Kebele

to 24 months

Kebele Total Total <5 Chidren Children Selected Selected Total
HHs children  without  with no of no of

diarthea  diarthea  Cases Controls
Olurban 1028 491 26 54 14 5 19
03urban 965 455 43 51 13 8 21
Morocho Negasha 1631 480 105 33 9 19 28
Mider- genet 1906 605 101 48 12 18 30
Morocho shondolo 1776 521 141 48 12 25 37
Diramo Anferara 1834 545 135 62 16 24 40
Dilla Aneferara 1798 478 106 60 16 19 35
Konsorano 1427 402 60 76 20 11 31
Dilla Chengea 1032 399 55 86 22 10 32
Selagano 1066 368 42 50 13 8 21
Total 14,463 4744 814 568 147 147 294
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4.6 Data Collection process
e Instrument: The study instrument was a combination of open-ended and close-ended

mterviewer administered questionnaires and basically attempted to extract nformation

regarding socio-demographic, WASH, and KAP aspect of diarrthea disease prevention.
4.7 Study Variable

Dependent Variable

e The occurrence of three or more episode of diarrhea in a child in the last six months

before the time of survey.

Independent Variable

e Socio Demographic or personal predictors (place of residence, religion, ethnicity, age,
sex, education of mother, family size, family income, family wealth, occupation of
mother)

e Water sanitation and hygiene predictors (types of water source, amount of daily water
consumption, distance to/from the water source, availability of latrme, hands wash,
refuse disposal, pipe line, protected spring and well)

e Knowledge and practice of mother or caretaker (Method of water drawing, Method of
water storage , feeding practice , and defecation habits)

e Hygiene related attitude of mother or caretaker (A child needs to be prevented against
diarrheal diseases before he/she is two years of age, hands wash in critical times provide
protection for children against diarrheal diseases, using latrine can prevent the spread of
diarrheal disease, water treatment can kill pathogens and prevent diarrhea, most people
who are important to you think that they are important to get children prevented from

diarrhea)
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Data Collection Method

The data collectors were Sidam-uffa/ ,;Sidamigna™ speakers diploma nurses and public health
professionals. They were trained intensively for four days on the study instrument and data
collection procedure. The principal mnvestigator gave the traning Training manual was prepared
to aid the training process. The training mamly focused on interviewing techniques, and
emphasis was also given for questions that need careful attention and observation. Classroom
lecture, mock terview and field practice were included in the traning. The principal
mvestigator and one public health officer (BSc) from Shebedino woreda health office supervise,
assist interviewers and collect filled questionnaires every day and check for inconsistencies and
omissions. Questionnaires with problem were sent back to interviewers for re-interview. The
principal investigator was responsible for coordination and supervision of the overall data

collection process.

4.8 Data Quality Assurance

The questionnaires were developed after reviewing relevant literature to all the possible variables
that address the objective of the study. Questions were first prepared in English language and
later were translated to Amharic language. Prior to the actual data collection, questionnaire was
pre tested on 5% of the sample (29 households) in Shebedino woreda in 1 urban 2 rural Kebeles
that had similar characteristics to the areas where the actual study was carried out. The pretest
helped to identify problems that had to be addressed both in the questionnaire and shortcoming
of data collectors. And vague terms, phrases and questions identified during the pretest were
modified, changed and skipping patterns were also corrected. The completed questionnaires were
checked every day during data collection for completeness, clarity and consistency. Any mistake
detected was corrected the next day. Five percent of the households were re-mnterviewed by the
supervisors and the PI to check for the consistency of data collection; and correction was made at

the spot.
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4.9 Data Analysis

The completed questionnaires were categorized mto cases and controls. The data entry and
cleaning were performed using EPI info version 3. 5.1 Statistical packages. The data entered
were checked for consistency. Simple frequencies and cross tabulation were used to see the
missing values and overall distribution of the study subject with the variables under study. Errors
identified were corrected after revising the original questionnaire. Chi square test was used to
determine the association between different factors and the outcome variable. Odds ratio was
determined to measure the odds of independent variables that favor for child diarrheal diseases
and the strength of association. Those variables which had significant association with diarrheal
disease was entered to bivariate and multivariate analysis by forward selection and backward
elimination, Further analysis was also performed using stepwise logistic regression analysis
employing SPSS version 16 software package to assess the relative effect of selected predictor
variables on the chidhood diarrheal disease. Confidence mterval of 95% was used to see the
precision of the study and P-values of 0.05 or lower are taken to declare that the association is

statistically significant.
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4.10 Operational Definitions:

Diarrhea: having three or more loose or watery stools in a 24 hours period for less than 2

weeks/14 days as reported by the mother or immediate caretaker of the child.

Refuse: include solid wastes as ash, cow dung, home-sweepings, but not human
excreta.

Per capita water consumption: calculated by considering frequency of water
collection in a day, volume of container and family size.

P/c/day= freq. of collection in a day X capacity of volume of container

Family size
Index child: refers to a child that was included in the study from a household to take
mformation on the demographic and health characteristics
Attitude toward preventing diarrhea: attitude toward latrine use, hands wash, water
treatment, important people, immunization, favor or oppose WASH, preventability from
diseases and spreads of diseases. (Likert-scale where 5= strongly accept or 1= strongly
oppose) And it will be positive if the score greater than median = 6 and more question
attempt.
Protected spring - a spring that is properly covered by stone masonry with one or two
boxes, and a distribution site somewhere near the protection or collection boxes.
Protected well - a well that is properly covered by stone masonry, internally plastered at
least 3 meters above and with pump at the top.
Knowledge: Questions were presented about knowledge regarding Method of water
drawing, Method of water storage, Feeding practice, Open Defecation habits and personal
hygiene.
Latrine components: There are five latrine components; hole cover, door, wall,

roof and hand wash basin.

Diarrheal diseases prevention practices: are hand washing, water treatment, using

latrine, personal hygiene, and refuse disposal.
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4.11 Ethical consideration

Ethical clearance was obtained from Addis Ababa University, Medical faculty ethical clearance
committee. Informed verbal consent was obtained from the mothers or caretakers of the children.
Privacy and confidentiality was maintained during nterview. Also, written cooperation letter
was submitted to all concerned bodies in the study area. Additionally, interviewers were gave
mformation on child diarrheal diseases for care takers and mothers who did not had adequate
mformation and also a contact address of the mnvestigator was given for those who need further
explanation. Children who were found to be sick during the visits were told to consult the nearby
health institution or health post for better health mformation on diarrheal prevention. Finally, the

dissemination of the finding did not refer specific respondents but the general source population.
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5. RESULTS

5.1 Distributions of study subjects

As shown m table two, 81 (55.1%) of cases and 82 (55.8%) of controls were males and
66(44.9%) of cases and 65(44.2%) of controls were females. The mean age (with +SD) of the
case and control children were 16.81(+5.75) and 16.67 (+5.11) months respectively. 143 (97.3%)
of cases and 139(94.6%) of controls had their biological mothers as caretakers, while others were
with their caretakers. The mean ages of the case and control mothers were 29.14 (£5.35) and
31.14(£6.15) years respectively. Mothers in the case group were a little younger than those in
control group. The majority of mothers or caretakers (n=139, 94.6%) of cases and of controls
(n=145, 98.6%) were married. By religion, 121 (82.3%) of cases and 112(76.2%) of controls
were protestant. Ethnically, 127(86.4%) mothers or caretakers of cases and 125(85.0%) of
controls were Sidama, 126(85.7%) of cases and 123(83.7%) of controls mothers were
housewives, and regarding mothers education 67 (45.6%) of cases and 22(15.0%) of controls had
no formal education. The mean household family size were 5.12 (£1.78) for cases group and
5.24(+1.93) for the controls. This was almost the same for the two groups. Eighty two (55.8%)
and 51(34.7%) households of cases, and 32(21.8%) and 36(24.5%) of controls had monthly
family income less than 400 ETB and 800 ETB, respectively.
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Table 2: Distribution of study subjects by Socio-demographic characteristics

Shebedino woreda, June, 2013

Case Control Total
Characteristics N (%) N (%) N (%)
Age of child
6-12 45(30.6) 30(20.4) 75(25.5)
13-18 36(24.5) 60(40.8) 96(32.7)
19-24 65(44.2) 57(38.8) 122(41.5)
Missing 1(0.7) - 1(0.3)
Sex of child
Male 81(55.1) 82(55.8) 163(55.4)
Female 66(44.9)  6544.2)  131(44.6)
Place of birth
Health institution 24(16.3) 26(17.7) 50(17.0)
Home 123(83.7)  121(82.3)  244(83.0)
Duration of
BF(months)
2 2(1.4) --- 2(0.7)
5 4(2.7) 1(0.7) 5(1.7)
6 141(95.9)  146(99.3)  287(97.6)
Measles vaccinated
Yes 129(87.8)  129(87.8)  258(87.8)
No 18(12.2)  18(122)  36(12.2)
Age of mother
15-24 27(18.4) 17(11.6) 44(14.9)
25-34 95(64.6) 88(59.9) 183(62.2)
>34 25(17.0) 42(28.6) 67(22.8)
M arital status
Single 6(4.1) 2(1.4) 8(2.7)
Married 139(94.6)  145(98.6)  284(96.6)
Divorced 2(1.4) ---- 2(1.4)
Ethnicity of
mother
Sidama 127(86.4)  125(85.0)  252(85.7)
Doreze 9(6.1) 4(2.7) 13(4.4)
Gedeo 2(1.4) 7(4.8) 9(3.0)
Amahara 6(4.1) 5(3.4) 11(3.7)
Gurage 3(2.0) 1(0.7) 4(1.3)
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Table 2 continued..

Control Total
Characteristics
N (%) N (%)
Religion of mother
Protestant 112(76.2)  121(82.3)  233(79.3)
Orthodox 16(10.9) 11(7.5) 27(9.2)
Muslim 9(6.1) 23(7.8)
Catholic 6(4.1) 11(3.7)
Resident
Urban 31(21.1) 24(16.3) 55(18.7)
Semi urban 7(4.8) 13(8.8) 20(6.8)
Rural 109(74.1) 110(74.8)  219(74.5)
Monthly family income
<400ETB 82(55.8) 32(21.8) 114(38.8)
401-800ETB 51(34.7) 36(24.5) 87(29.6)
>800ETB 14(9.5) 79(53.7) 93(31.6)
Education of mother
[lliterate 67(45.6) 22(15.0) 89(30.3)
Read and write 25(17.0) 38(25.9) 63(21.4)
Elementary 35(23.8) 36(24.5) 71(24.1)
Junior secondary 12(8.2) 37(25.2) 49(16.7)
2" & certificate 7(4.8) 10(6.8) 17(5.8)
College & above 1(0.7) 4(2.7) 5(1.7)
Family size
<4 24(16.3) 24(16.3) 48(16.3)
4-6 96(65.3) 96(65.3) 192(65.3)
7-9 23(15.6) 22(15.0) 45(15.3)
>9 42.7) 5(3.4) 9(3.1)
Occupation of mother
House wife 126(85.7) 123(83.7)  249(84.7)
Farmer 2(1.4) 8(5.4) 10(3.4)
Daily laborer 5(3.4) 6(4.1) 11(3.7)
Merchant 10(6.8) 7(4.8) 17(5.8)
Self & Gov't employ 5(1.4) 4(1.4) 9(1.4)
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5.2 Bivariate results

5.2.1 Socio-demographic variables as predictors of diarrhea

Table 3 presents association of selected socio-demographic variables with child diarrheal status.
From the socio demographic variables included, age, sex, place of birth, duration of breast
feeding and measles vaccination of the child, religion, family size, marital status, ethnicity, and
occupation of mothers or caretakers did not show significant association with diarrheal diseases.
Childhood diarrheal diseases were significantly associated with mothers or immediate caretaker
education status (Table 3). Children who are born to illiterate mothers are about 4.76 times more
likely to have diarrhea than children of mothers who are lterate or who had formal education
[COR: 4.76, 95% CI: (2.73, 8.81)]. The Odds of developing diarrhea in children whose mother
age between 15 and 24 years were three times greater than the odds in children whose mother
were above 35 years [COR: 2.67, 95% CI: (1.22, 5.84)] and the odds of developing diarrhea in
children whose mother age was between 25 and 34 years were two times greater than the odds in
children whose mother were above 35 year [COR: 1.81, 95% CI: (1.02, 3.22)]. The odds of
developing diarrthea were significantly higher among children whose family monthly income was
below 400 ETB [COR: 14.46, 95% CI: (7.18, 29.12)].
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Table 3: Association of socio demographic variables with diarrheal status, Shebedino
Woreda, May, 2013

Characteristics of Diarrheal status Crude OR & 95% ClI
Case Control
Mother/Caretaker N=147(%) N= 147(%)
Age
15-24 27(18.4) 17(11.6) 2.67(1.22, 5.84)*
25-34 95(64.6) 88(59.9) 1.81(1.02, 3.22)*
>34 25(17.0) 42(28.6) 1
Monthly income
(ETB)
<400 82(55.6) 32(21.8) 14.46(7.18, 29.12)*
401-800 51(34.7) 36(24.5) 7.99(3.93, 16.27)*
>801 14(9.5) 79(53.7) 1
Education
lliterate 67(45.6) 22(15.0) 1
Literate 80(54.4) 125(85.0) 4.76(2,73, 8.31)*

Note: *Significant at significance level 0.05
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5.2.2 Water supply, sanitation and hygiene variables as predictors of diarrhea

Table 4 presents association of selected WASH variables with child diarrheal status below. As
shown in the Table, in the crude analysis, the odds of developing diarrhea were significantly
higher among children whose mothers reported latrine components; none out of five [COR:
10.52, 95% CI: (6.11, 18.12)], one out of five [COR: 6.98, 95% CI: (3.73, 13.04)], two out of
five [COR: 5.68, 95% CI: (3.42, 9.63)], three out of five [COR: 4.06, 95% CI: (2.11, 7.81)].
Again, living n houses with feces seen around the latrine hole [COR: 4.31, 95% CI: (2.12, 8.83)]
and feces seen in the compound [COR: 3.93, 95% CI: (1.79, 8.62)] had significant association
with diarrheal diseases. Open field waste disposal also showed significant association with
diarrhea diseases. The odds of developing diarrhea diseases were significantly higher among
Children whose mothers disposed waste in open field, [COR: 2.12, 95% CI: (1.15, 3.90)].

In this study demographic and health characteristics of the index children were not significantly

associated with childhood diarrheal diseases.
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Table 4: Association of selected WASH variables with child diarrheal status, Shebedino

Woreda, June, 2013

Variables Diarrheal status Crude OR and 95% CI
Case Control
N=147(%) N=147(%)
Latrine available
Yes 133(90.4) 140(95.2) 1.00
No 14(9.5) 7(4.8) 0.21(0.04, 1.06)
Latrine components
None out of five 23(15.6) 6(4.10) 10.52(6.11, 18.12)*
One out of five 39(26.5) 8(5.44) 6.98.(3.73, 13.04)*
Two out of five 41(27.9) 18(12.2) 5.68(3.42, 9.63)*
Three out of five 32(21.8) 24(16.3) 4.06(2.11, 7.81)*
Four out of and Above 12(8.16) 91(61.90) 1.00
Feces seen around the hole
Yes 38(27.5) 9(6.2) 1.00
No 100(72.5) 136(93.8) 4.31(2.12, 8.83)*
Feces seen in the compound
Yes 30(20.4) 9(6.1) 1.00
No 117(79.6) 138(93.9) 3.93(1.79, 8.62)*
West disposal
Burning 71(48.3) 87(59.2) 1.00
Open field 38(25.9) 22(15.0) 2.12(1.15, 3.90)*
Dry pit 32(21.8) 23(15.6) 1.71(0.92, 3.17)
Pit latrine 6(4.1) 10(6.8) 0.7(0.26, 2.12)
Drinking water source
Public tap/ line 130(88.4) 261(88.8) 1.00
Protected spring/well 8(5.4) 21(7.1) 0.62(0.25, 1.55)
Unprotected spring/well 8(5.4) 11(3.7) 2.35(0.59,9.21)
Per capita water consumption
<15 letter 113(76.9) 120(81.6) 1.00
>15 letter 33(22.4) 27(18.4) 0.77(0.44, 1.36)
Distance to water source
< 1500 meters 139(94.6) 142(96.6) 1.00
>1500 meters 8(5.4) 5(3.4) 0.49(0.14, 1.65)

Note: * Significant at significance level 0.05.
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5.2.3 Knowledge and Practice of mothers or caretakers as predictors of diarrhea

Table 4 presents association of selected knowledge and practice variables with child diarrheal
status. The odds of developing diarrhea were significantly higher among children whose mothers
knew hand washing critical times, one out of four [COR: 16.76, 95% CI: (6.03, 46.56)], two out
of four [COR: 15.02, 95% CI: (6.92, 32.63)], and three out of four [COR: 2.99, 95% CI: (1.57,
5.67)]. Diarrheal diseases prevention practice and feeding was significantly associated with
diarrheal diseases. The odds of developing diarrhea in hand-fed children were about 6.77 times
higher than the odds in children who were fed using cup and spoon [COR: 6.77, 95% CI: (3.71,
12.33)]. Children whose mother draw water from a storage container by dipping, storage water in
pot and didn't covered water storage container at the time of survey had significant association
of [COR: 5.27, 95% CI: (2.89, 9.64); (COR: 4.05, 95% CI: (2.29, 7.19) and (COR: 4.55, 95% CI:
(2.33, 8.88)] respectively. (Table 5)
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Table S: Association of knowledge and practice variables with child diarrheal status,

Shebedino Woreda, June, 2013

Variables

Diarrheal status

Crude OR and 95% CI

Case N (%) Control N (%)
Modes of transmission
One out of five 20(13.6) 22(14.9) 1.14(0.57, 2.28)
Two out of five 21(14.3) 33(22.4) 1.55(0.81, 4.38)
Three out of five 31(21.1) 19(12.9) 0.95(0.59, 1.49)
Four and above out of five 75(51.0) 76(51.7) 1
Hand washing Critical times
One out of four 29(19.7) 53.4) 16.76(6.03, 46.56)*
Two out of four 52(35.4) 10(6.8) 15.02(6.92, 32.63)*
Three out of four 29(19.7) 28(19.0) 2.99(1.57, 5.67)*
All the four 36(24.5) 104(70.7) 1
Diarrheal disease prevention
practice
Using latrine
Yes 118(80.3) 142(96.6) 1
No 29(19.7) 5(3.4) 3.71(1.33, 10.35)*
Water treatment
Yes 59(40.1) 127(86.4) 1
No 88(59.9) 20(13.6) 4.68(2.34, 5.94)*
Hand washing
Yes 102(69.4) 146(99.3) 1
No 45(30.6) 1(0.7) 7.0(3.6, 11.4)*
Refuse disposal
Yes 59(40.1) 127(86.4) 1
No 88(59.9) 20(13.6) 7.45(4.35,12.88) *
Personal hygiene
Yes 22(15.0) 61(41.5) 1
No 125(85.0) 86(58.5) 4.03(2.3, 7.05)*
Water collection container
Jerri can 130(88.4) 125(85.0) 1
Plastic bucket 11(7.5) 7(4.8) 0.47(0.04, 5.26)
Pot 6(4.1) 13(8.8) 0.44(0.16, 1.18)
Water storage had cover
Yes 102(69.4) 134(91.2) 1
No 45(30.6) 13(8.8) 4.55(2.33, 8.88)*
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Table 5 continued...

Variables Diarrheal status Crude OR and 95% CI
Case (%) Control (%)
Method of water drawing
By Pouring 17(11.6) 60(40.8) 1
By Dipping 130(88.4) 87(59.2) 5.27(2.89, 9.64)*
Start supplementary food
At 6 months 108(73.5) 119(80.9) 1
Below 6 months 7(4.8) 6(4.08)
Above 6 month 32(21.8) 22(15.0) 1.53(0.23, 9.30)
Feeding methods
Cup and spoon 78(53.1) 130(88.4) 1
Hand 69(46.9) 17(11.6) 6.77(3.71, 12.33)*

Note: * Significant at significance

level 0.05
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5.2.4 Mother or caretaker WASH related attitude as predictors

Attitude questions on self trust to prevent diarrhea, people who are important to get children
prevented against diarrhea, how strongly you favor or oppose water sanitation and hygiene
practice when a child got diarrhea, immunization before two years of age, Hand washing, latrine
use, and water treatment can prevent diarrheal disease, and open defecation can spread diarrheal
were assessed using Likert Scale questions. Sum score for each constructs was computed and
dichotomized into positive and negative attitude. If respondents scored below the median, he/she
would be labeled as having negative attitude.

Attitude of mothers or mmmediate caretakers towards prevention of child diarrhea disease had
significant association (p-value < 0.0001). the odds of developing diarrhea among children of
negative attitude mothers or caretakers towards prevention of diarrhea disease were 6.53 times

more likely compared to their counterparts, [COR = 6.53,(95% CI: 3.34, 12.62)]. (Table 6)

Table 6: Association of Mothers or caretakers WASH related attitude with diarrheal status,
Shebedino Woreda, June, 2013

Attitude Diarrhea status P-value COR (95% CT)
Case N (%)  Control N (%)

Positive 90(38.8) 134(91.2) 1

Negative 57(61.2) 13(8.8) 0.0001 6.53(3.34, 12.62)
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5.3. Multivariate analysis

The multivariate analysis is performed by taking the conceptual framework (Fig.1) into
consideration. All variables that have associations at 0.05 significance level with outcome
variable in the bivariate were entered stepwise forward multiple logistic regressions. From a total
13 Variables entered in to multiple logistic regression 5 variables found to have significant
independent association with diarrheal status.

The overall effect of the selected socio demographic variables (table 3) on childhood diarrheal
diseases was assessed i the first step. In the second step of the analysis, the WASH variables
and WASH related attitude were added (table 4) and (table 6), and their effect was assessed in
the presence of the socio demographic variables. Knowledge and practice factors (tables 5) were
entered in the third step. In this step, the effect of the selected Knowledge and practice factors
was assessed in the presence of both socio demographic and WASH factors. (table7) presents the
socio demographic, WASH factors and knowledge and practice variable which remained in each
step of the analysis. From the socio demographic variables entered in the first step of the
analysis, only family monthly income remained significant in the final step (table 7). Cases were
about 5.48 times higher among families perceived that they were economically poor (<400ETB)
when compared to families perceived they were rich (>800ETB) [Adj. OR: 5.48, 95% CI: (3.10,
7.77)]. Educational status of mothers showed significant association with diarrhea diseases in the
first [Adj. OR: 4.76, 95% CI: (2.73, 8.31)] and second [Adj. OR: 3.37, 95% CI: (1.82, 6.14)] step
of the analysis. However, their significance disappeared in the third level of the analysis. Age of
Mothers or caretakers remained significant in the first model. The odds of developing diarrhea
were higher among children whose households had none out of five components and one out of
five components [Adj. OR: 3.79, 95% CI: (1.52, 9.46)] and [Adj. OR: 4.58, 95% CI: (1.65,
12.75)] respectively. Children = whose mothers or caretakers had negative attitude towards
prevention of diarrhea were 3.43 and 2.12 times more likely to develop diarrhea as compared to
their counterparts, in the second model [Adj. OR = 3.43,(95% CI: 2.67, 6.97)] and final model
[Ad;. OR = 2.12,(95% CI: 1.93, 5.10)] respectively. Even though west disposal to open field
showed significant association with diarrheal in the second step of the analysis, the significance

disappeared in the final step.
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Concerning Mothers or caretakers diarrhea prevention practice; hand washing showed a
significant odds [Adj. OR: 4.78, 95% CI: (2.14, 8.94)] developing diarrhea, however, using
latrine [COR: 3.71, 95% CI: (1.33, 10.35), water treatment [COR: 4.68, 95% CI: 2.61, 5.94)],
and personal hygiene [COR: 4.03 95% CI: (2.3, 7.05)] showed significant association in the
bivariate analysis but the association disappeared in multivariate analysis. And also critical hand
washing times showed a significant association in the crud and in the second step analysis but the
association disappeared i final step analysis. Feeding methods were significant in the final step
of multivariable analysis, the odds of developing diarrhea were significantly higher among
Children whose mother used hand to feed [Adj. OR: 4.37, 95% CI: (1.54, 12.42)]. Even though
method of water drawing and storage container cover showed significant association i the
bivariate analysis, their significance disappeared m the final step of the multivariate analysis
[Adj. OR: 1.61, 95% CI: (0.49, 5.24) and Adj. OR: 2.94, 95% CI: (0.49, 8.92) ] respectively.

Feces seen around hole showed significant association in the bivariate analysis [COR: 4.31, 95%

CL (2.12, 8.83)], however, the association disappeared and the direction of association was

changed in the multivariate analysis [Adj. OR: 0.24, 95% CI: (0.69, 0.83)]. (Table 7)
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Table 7: Independent factors associated with diarrhea diseases based on logistic

regression model Shebedino woreda, June 2013

Crude OR (95%

Adjusted OR (95% CI)

Variables CI Model 1 Model 2 Final model
Model 1
(Socio demographic vari.)
Mothers age
2.67 1.53 1.07 1.54
(15-24 Vs above 34 yrs*) (1.22, 5.84)** (0.59, 3.92) (0.24, 4.70) (0.33, 7.09)
1.81 0.89 0.91 1.25
(25-34Vs above 34 yrs*) (1.02, 3.22)** (0.43, 1.83) (0.15, 1.59) (0.42,3.72)
Monthly mncome (ETB)
14.46 11.32 8.31 5.48
(<400 Vs above 801%) (7.18,29.12)**  (5.41,23.71)**  (6.05, 11.85)**  (3.26, 7.77)**
7.99 6.91 5.63 5.24
(401-800 Vs above 801%) (3.93, 16.27)** (3.24, (2.65,7.95)**  (1.47, 8.69)**
11.73)**
Education
(illiterate Vs literate™) 4.76 3.37 1.68 1.05
(2.73,831)**  (1.82, 6.14)** (0.74, 3.83) (0.39,2.83)
Model 2
Socio dem. +env’tal +
attitude
Hand washing critical times
(One out of four critical time 16.7 16.11 1.72
Vs All the four*) (6.03, 46.56)" (4.27,60.78)**  (0.38,7.73)
(Two out of four critical time 15.02 8.80 2.15
Vs All the four*) (6.92,32.63)"" (3.56,21.77)**  (0.72, 6.42)
(Three out of four critical time 2.99 3.83 1.89
Vs All the four*) (1.57,5.67)" (1.68, 8.74)**  (0.69, 5.18)
Latrine components
(none out of five Vs four & 10.52 7.43 3.79

above*)

(one out of five Vs four &
above™)

(two out of five Vs four &
above™)

(three out of five Vs four &
above™)

(6.11, 18.12)**

6.98
(3.73, 13.04)**

5.68
(3.42, 9.63)**

4.06
(2.11, 7.81)**

(3.37, 16.34)**

3.49
(1.46, 8.31)**

1.05
(0.46, 2.40)

2.08
(0.71, 6.05)

(1.52, 9.46)**

4.58
(1.65,12.75)%*

0.87
(0.32,2.37)

1.10
(0.32, 3.78)
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Table 7 continued...

Feces seen around the hole
(No Vs Yes*)

Feces seen in the compound
(No Vs Yes*)

West disposal
(Open field Vs Burning®)

Attitude towards WASH
(Negative Vs Positive™)

431
(2.12, 8.83)**

3.93
(1.79, 8.62)**

2.12
(1.15, 3.90)**

6.53

(3.34, 12.62)**

Final model
(socio demog+ env’tal+ Knowledge and Practice)

Methods of diarrhea prevention

Using latrine
(No Vs Yes*)

Water treatment
(No Vs Yes*)

Hand washing
(No Vs Yes*)

Refuse disposal
(No Vs Yes*)

Personal hygiene
(No Vs Yes*)

Storage container had cover
(No Vs Yes*)

Method of water drawing
(by dipping Vs by pouring*)

Feeding method
(hand Vs cup and spoon*)

3.71
(1.33,10.35)**

4.68
(2.34, 5.94)**

7.0
(3.6, 11.4) **

7.45
(4.35,12.88)%*

4.03
(2.3, 7.05)%*

4.55
(2.33, 8.88)**

5.27
(2.89, 9.64)**

6.77
(3.71,12.33)%*

0.44
(0.16, 1.26)

0.51
(0.16, 1.61)

3.04
(1.19, 7.71)**

3.43
(2.67, 6.97)**

0.24
(0.69, 0.83)

0.54
(0.13, 2.24)

2.01
(0.64, 6.35)

2.12
(1.93, 5.10)**

0.89
(0.14, 5.66)

2.07
(0.42, 10.29)

4.78
(2.14, 8.94)**

0.85
(0.24, 3.02)

0.79
(0.32, 1.96)

2.94
(0.97, 8.92)

1.61
(0.49, 5.24)

437
(1.54,12.42)%*

Note: *Reference, ** significant




6. DISCUSSION

The study has indicated that m CLTSH and PHAST approach implemented areas the condition
of childhood diarrhea mainly on knowledge, attitude and practice of water sanitation and hygiene
was good. This may be due to hygiene promotion approaches implementation and related
knowledge in the study area. The high converge of safe water supply and latrine can be linked to
the reasonable construction of water supply and sanitation facilities by government and NGOs
and focus of the promotion approaches. The availability of latrme is above 95% and is grossly
adequate, but is characterized by poor maintenance and components. Although mother/caretaker
education showed an association with the occurrence of childhood diarrhea in the bivariate
analysis, it exhibited no significant association with diarrthea diseases once other variables were
controlled for. In a case control study done m Wolayita Sodo, and a comparative cross sectional
studies done in the Republic of Congo and Zimbabwe maternal education showed no significant
association with childhood diarrheal morbidity. In a cohort study in Zaire, parental education
was significantly associated with diarrheal incidence in chidren. However, some investigators
agree that maternal education has a greater effect on diarrhea mortality than morbidity. This is so
because educated mothers may be unable to reduce risk of exposure from a contaminated
environment or lack of safe water, however, their knowledge allows them to early recognize the

disease, and use health care facilities effectively [26, 29, 30] .

From all socio-demographic variables tested, only monthly family income of households
persisted in its significance i the multivariate model. Similar studies have reported and
documented that the amount of income of a family had mmpact on the occurrence of diarrhea in
children. In these similar studies done in Mecha district west Gojam, Wolayita Sodo, and in
Jimma town, family income were significantly associated with diarrhea morbidity [29, 31, 32].

In the multivariate analysis, none of the components of latrines out of five and one of five
components were significantly associated with diarrhea. Feces seen around the hole and
compound; and west disposal methods were significantly associated with the occurrence of
diarrhea in the bivariate analysis but the association disappeared in final step analysis. The lack
of association may be explained by that great differences may not exist in the sampled
households with respect to the use of traditional pit latrine and dry pit respectively. From all the

environmental variables considered i this study, larine components remained significant after
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controlling for socioeconomic, behavioral and other environmental variables. Method of refuse
disposal was found to be the only significant determinant of diarrhoeal morbidity from
environmental variables measured in the Republic of Congo. Availability of latrine and poor
environmental sanitation and water supply has been reported by many studies to increase the risk
of morbidity and mortality from diarrhea. However, such associations of latrine components
have not been consistently observed in different studies, especially of environmental health
studies [26, 27, 31].

Critical hand washing times were significantly associated with the occurrence of diarrhea in the
bivariate and second step analysis but the association disappeared in final multivariate analysis.
The odds of developing diarrhea associated with the hand washing remamned significant even
after controlling for all WASH, KAP and other socio demographic variables considered i this
study and it was similar with a study done in Arba-Minch district[33].

The results of an overall analysis of WASH-interventions point out that hygienic behavior is a
vital element of the prevention of diarrheal diseases. It indicated that more than one out of three
cases of diarrheal disease (37%) might be avoided mn children younger than five years of age by
consistent hand washing with soap. A systematic review effect of washing hands with soap on
diarrhea risk in community has shown that hand washing could reduce diarrhea risk by 47%. [1,
33, 34].

Hygienic behaviors were not observed in accordance with established tools (CLTSH and
PHAST) for keeping hygiene, sanitation practice better and has often been neglected and major
emphasis was given to the hard ware component. Too often improvement in hygiene practice
was thought to follow automatically once water and sanitation facilities are in place. But in
practice improving hygiene behavior requires special attention. Hand washing with soap is the
most effective and mexpensive way to prevent diarrhea, which take the lives of millions of
children in developing countries every year. Yet, despite its lifesaving potential, hand washing
with soap is rarely practiced and difficult to promote. The provision of safe water and sanitation
is one of the keys to break the cycle of poverty. Access to safe drinking water and basic
sanitation has therefore been mcluded as a target in the Milennum Development Goals
(MDGs). However, the risk is that if too much emphasis is given to the technical solutions to
mncrease the number of people gaining access to water and sanitation, while the importance of

hygiene practice in water and sanitation programs is overlooked. Promoting hygiene not only
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contributes to improved health outcomes but is a crucial factor in the sustainability of water and
sanitation programs. Diarrheal diseases are responsible for 1.9 million children deaths around the
world each year. A substantial part of this can be prevented with safe hygiene practices.[35]

It is well documented that maternal childcare and hygiene practices have important impacts on
the occurrence of diarrhea in children. In this study, maternal diarrheal morbidity and
breastfeeding were found to be not significant predictors of diarrheal diseases in children. This
result was different from past many studies may be explained by the fact that now a days there
are a numerous NGOs with collaboration of government in different approaches that improve the
maternal morbidity and breastfeeding behavior through home wvisit strategy by health extension
worker and volunteer health messenger [26, 31].

This study was able to show that childs diarrheal diseases, among children whose age were
between 6 to 24 months of age, because in most studies prevalence of diarrheal disease was
declined i children older than two years and diarrhea was most common among children age 6
to 24 months. A study done in Jimma town revealed that children aged 24 months and younger
were more likely to have had diarrthea than ther older counterparts. Significant increase in
diarrthea prevalence in this age group reflects effect of the mntroduction of food or liquid in to
mouth that may be contaminated with pathogens; and direct contact with human and animal
excreta when the child starts to move slowly [27, 32, 36].

It has been documented that there is a high chance of contamination, and greater risk of diarrhea
associated with hand-feeding. The odds of developing diarrhea in hand-fed children were about
four times greater than the odds among chidren who were fed using cap and spoon. Hand-
feeding was significantly associated with diarrheal morbidity in the multivariate analysis [26,
31]. In different studies, it was observed that water-handling practices were associated with the
occurrence of diarrhea. In this study, method of drawing water from the storage containers and
storage container cover were considered from the water handling practices. In the bivariate
analysis, odds of developing diarrhea were higher among children who lived in households
where water storage container is not covered and draw water by dipping than counterparts[OR:
4.55, 95% CI: (2.33, 8.88)] and [OR: 5.27, 95% CI: (2.89, 9.64)] respectively. However, this
significance disappeared in the multivariate analysis. dipping showed significant difference in

the journal article of environmental determinant of diarrheal morbidity in under five children
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Keffa Sheka, south west Ethiopia, and a case control study on determinant of diarrhea, Wolayita
Sodo, south Ethiopia[OR: 6.51(4.34,9.78)] [28, 29].

Feces seen around the compound was a risk factor for diarrhea, In contrast to these findings, the
present study showed that children who live in households where Feces seen around the
compound are less likely to have diarrhea compared to those who live in households where Feces
seen around the compound [OR: 0.24, 95% CI: (0.69, 0.83)] this association is observed in
multivariate analyses. Further investigation is necessary to have clear idea on this variable, as it
is one of the important variables that determine the transmission of diarrhea.

In this study 7 attitude indicator questions about mother's prevention of diarrhea were asked. The
bivariate and multivariate analysis revealed significance of [COR: 6.53 (3.34, 12.62)] and [Ad;.
OR: 2.12 (1.93, 5. 10)] respectively. And it was coherent with a study On international journal of
epidemiology about maternal KAP practice as predictors of diarrheal disease in young children,
with perceived diarrhea as outcome question mothers were questioned on 11 attitude indictors of
questions about diarrhea, result indicate significant elevated where to and how to treat diarrhea,
logistic regression preformed on variables with significant prevalence findings indicates that
mother's general knowledge of diarrhea were the most important predictive variables. Authors
indicate that these conclusions suggest the importance of social and attitudinal variables in

explaining differential diarrheal diseases among a homogeneous, poor population [37].

39



Strength and limitation of the study

Strength: the design being analytic approach and study subjects from community are the strong
part of the study.

Limitation: this study acknowledges recall bias and outcome of interest preceded of occurrence

of factors measured, misclassification and information bias during translation of Amharic to
Sidamigna.
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7. CONCLUSION AND RECOMMENDATION

7.1 Conclusions

Behavioral factors like knowledge, attitude and practice of mother had strong association with
child diarrheal disease. Monthly family income was also the other socio demographic
mndependent predictors of diarrhea. Therefore, the approaches should be given emphasis on
mother's hygiene practice and attitude, and slp in simple understandable hygiene practice
methods. Construction of latrines with complete components should also be encouraged by the

approaches.

7.2 Recommendation

As this study has revealed, monthly family income, latrine components, hand washing, child
feeding practice and mother's attitude towards diarrhea prevention are associated with the
occurrence of child diarrhea n areas where CLTSH and PHAST approach implemented. These
problems may be alleviated mn the long run, by integrated efforts of different stakeholders.
However, there are activities that can be done before permanent solutions are obtained. Taking
this into consideration, the following recommendations are forwarded:

1. Improve the poor latrines design at the household level by providing continuous
mformation and model design of standard latrines. (MOH, Plan Ethiopia)

2. Strength, incorporate and give a special attention to hygiene and sanitation practice in
either hygiene promotion approaches. (MOH, Plan Ethiopia and other implementing
NGOs)

3. Provide simple and "easy to understand" information to the mothers or caretakers on
how to prevent child diarrheal diseases. (HEWs, health workers, and health professionals)

4. Further study on the approaches in d/t area to identify the possible draw backs that are

responsible for diarrhea.
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ANNEXES

Annex |
QUESTIONNAIRES
PART ONE: INFORMATION SHEET
Zone---------------- District------=--===-===------- kebele--------------ccouu--- No. Of HHs---------

(The mterviewee could be kebele admmistrator or CHW)

Hello my name is Ato/ W/ro /Wit (tell your name............................... 1 am working for
research undertakings by Addis Ababa University.

The purpose of this study is to identify predictors of diarrheal disease among children age from 6
to 24 month in Shebedino woreda. Your area is selected to be one of the participants in the
study. The study will be conducted through mnterviews. We are asking you for a little of your
time, about thirty minutes, to help i this study. In the end, it is hoped that the Information you
give us could help to design appropriate water sanitation and hygiene promotion tool to prevent
diarrheal disease among children. The mterview involves different questions regarding child
diarrheal disease. We would like to assure you that confidentiality will be strictly secured
throughout the study. All your information will be numbered and your name will not be used.
Your answers to any of the questions will not be given to anyone else and no reports of the study
will ever identify you. If a report of results is published, only information about the total group
will appear and also the importance is for all. The interview is voluntary. Your participation or
non-participation, or refusal to answer questions will have no effect now or in the future on
services that you or any member of your family may receive from health service providers.

Are you willing to participate in this study?

[]Yes [ ]No

Thank you for your cooperation!!

Identification

Date of nterview (- /- -/

Name of Interviewer.............cooevviiiiiiiiinennn... and signature --------------=------oooooo-

Mother or the immediate caretaker ID number:

Address: Shebedino Kebele: House number:

45



PART TWO: QUESTIONNAIRES

S.No

Questions

Responses

Skip

pattern

Code

101

Who is the immediate caretaker of the

child?

A A

Mother

Father

Sister

Relatives

Other specify.............

102

Age of the immediate care taker

103

Marital Status of the immediate care

taker

—_

S O

Divorced
Separated
Other specify.......

104

Ethnicity

A e

Sidama
Gedeo
Amahara
Guragae
Oromo

Other specify.............

105

Religion

A o

Protestant

Orthodox

Muslim

Catholic

Other specify.............
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106 | Occupational Status 1. House wife
2. Farmer
3. Daily laborer
4. Merchant
5. Self employ
6. Government Employee
7. Other specify.........
107 | Monthly income in birr L
108 | Educational Status 1. Illterate
2. Read and write
3. Elementary
4. Junior secondary school
5. Secondary and certificate
6. College and above
7. Other specify...........
109 | Residence 1. Urban
2. Semi urban
3. Rural
110 | Family size L
111 | Is there death of Child less than 5 1. Yes
years in the last one year? 2. NO---mmmmmmm e Q114
112 | How many children less than five
years died? |
113 | Is there maternal morbidity in the last | 1. Yes
six months? 2. NO - > Q116
114 | How many Episode of maternal illness | 1. One times
2. Two times
3. Three times
4. Greater than three times
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115 | Age ofthe child under investigation
(Inmonths) | month
116 | Sex of'the child under study 1. Male
2. Female
117 | Where was the child born 1. Health mstitution
2. Home
3. Others specify..........
118 | For how long did breastfed your month
child?
119 | At what age the child started
supplementary food? month
120 | Did the child received measles 1. Yes (response of the
vaccination? (for > 9 month) respondent)
2. Yes (by checking the
card)
3. No
121 | When did your child manifest diarrhea
for the 1% time? (age in months) | = -mmemmemmemoeeo months
II. Environmental health condition
201 | Did family members participate in any | 1. Yes
sanitation and hygiene promotion 2. NO-----—=mmmmmmee o> [ 203
approach?
202 | Which Type? 1. CLTSH
2. SLTSH
3. PHAST
4. PHASE
5. CHAST
6. Others
203 | Does latrine available? 1. Yes
P, NO------mmmm oo > Q206
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204 | Type of latrine? 1. Traditional pit latrine
2. VIP
3. Water flash
205 | Dose the latrine contain components? 1. Roof, yes/no
(circle yes if available or circle no if 2. wall, (yes/no)
not available) 3. Door (yes/no)
4. Hole Cover (yes / no)
5. Hand wash basin (yes / no)
206 | If family has no latrine, where do you | 1. Open filed
dispose feces/defecate? 2. Others specify.........
207 | Does feces seen around the hole/floor? | 1. Yes
(observation) 2. No
208 | Does feces seen around the 1. Yes
compound? 2. No
(observation)
209 | Where do you dispose refuse? 1. Pit
2. Burning
3. Open field
4. Pit latrine
5. Others specify............
210 | What was/ were your drinking water 1. Pipe
source? 2. Protected welll spring
(observation) 3. Unprotected well/ spring
4. River
5. Others specify.........
211 | Distance from the house to the water

source?

meters
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212 | How many times did you collect water | 1. One
for a day? 2. Two
3. Three
4. More than three
213 | What was the capacity of your water
collection container? liters
301 | When dose a child need to prevent 1. Before 2 years
from diarrheal disease? 2. Above 2 years
3. Up to S years
4. Above 5 years
302 | What was/were the diarrheal disease 1. Using latrine
prevention methods? 2. Hand washing
(circle) 3. Refuse disposal
4. Water treatments
5. Personal hygiene
6. Others specify..............
303 | Which method do you believe most 1. Using latrine
important to prevent children against 2. Hand washing
diarrhea? 3. Refuse disposal
4. Water treatments
5. Personal hygiene
6. Others specify..............
304 | Proper disposal of children excreta 1. Yes
prevent diarrheal disease? 2. No
305 | Open defecation can result? 1. Water contamination
(Circle) 2. Soil contamination
3. Site for fly breeding
4. Others spectfy.........
306 | Does the use of latrine prevent spread | 1. Yes
of diarrheal disease? 2. No---mmmmmmmmeeeee Q 308
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307 | What is the evidence of diarthea | oo

prevention? e,

308 | If no, What do you suggest to prevent | ...

diarrheal disease? |

309 | Dose Water treatment prevent I. Yes

diarrhea? 2. NO----—-mmmmemeee - Q312
310 | Which type of treatment methods do 1. Chemical

you use? . Boiling

2
3. Filtration
4. Sedimentation

5. Others spectfy.............

311 | Dose you use the methods always? 1. Yes

312 | If no, What do you suggest about | ...,

water treatment? | s

313 | Which health facility is/are most 1. Hospital
important to you to prevent your 2. Health center
children from diarrhea? 3. Health station
4. Health post
5. Private clinics
6. Others specify................
314 | Who is/are most important to you to 1. Myself ................... > Q315
prevent your children from diarrhea? 2. HEWs
(circle) 3. Keble admmistration )
4. Community health agent
5. Health professionals > Q316
6. Voluntary health messengers
7. Others specify.........

51




I Hygiene related Attitudes
315 | You trust yourself to prevent diarrhea. 1. Strongly disagree
2. Disagree
3. Neutral
4. Agree
5. Strongly agree
316 | Most people who are important to you 1. Strongly disagree
think that it is important to get 2. Disagree
children prevented against diarrhea. 3. Neutral
4. Agree
5. Strongly agree
317 | Based on your feelings at the time 1. Strongly disagree
your child got diarrhea, please indicate 2. Disagree
how strongly you favor or oppose 3. Neutral
water sanitation and hygiene. 4. Agree
5. Strongly agree.
318 | A child needs to be immunized against 1. Strongly disagree
certain infectious diseases before 2. Disagree
he/she is two years of age. 3. Neutral
4. Agree
5. Strongly agree.
319 | Hand washing can prevent diarrheal 1. Strongly disagree
disease. 2. Disagree
3. Neutral
4. Agree
5. Strongly agree.
320 | Using latrine can prevent diarrheal 1. Strongly disagree
disease 2. Disagree
3. Neutral
4. Agree
5. Strongly agree.
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321 | Open defecation can spread diarrheal 1. Strongly disagree
disease. 2. Disagree
3. Neutral
4. Agree
5. Strongly agree
322 | Water treatment can prevent diarrheal 1. Strongly disagree
disease. 2. Disagree
3. Neutral
4. Agree
5. Strongly agree
IV. KNOWLEDGE AND PRACTICES REGARDING CHILD DIARRHEA PREVANTIO]}
401 | Have you ever been heard critical hand | 1. Yes
washing times? 2. NO-----mmmmmmee e Q 503
402 When to wash hands? 1. After latrine use
(circle all answers attempted by the 2. Before food preparation
respondent) 3. Before feeding children
4. Before eating
403 | If no, When do you think important to | ..........cccceiiiiiiiiiiiiinnn...
wash hands? |
404 Did you ever use soup for hand 1. Yes
washing? 2. NO-----mmmmmmmeee-> | Q506
405 Why did you wash your hands with | ...l
S0AP? |
406 Did you know feces can transmit 1. Yes
disease? 2. NO ——mmmmmmeeeeeee Q508
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407 | If yes, can you tell me the name of the | 1. Diarrhea
2 o
(circle) 4. Trachoma
5. Do not know the names
6. Other (specify)
408 How did the feces get n touch with 1. Flies
human being? 2. Fields
(circle) 3. Fingers
4. Fluids
5. Food
6. Other specify............
409 Do you know that flies can transmit 1. Yes
diarrheal disease? 2. No
410 Type of water collection container? 1. Jerry can
2. Plastic bucket
3. Iron bucket
4. Pot
5. Others specify............
411 What was/ were your water storage 1. Jerry can
container? 2. Plastic bucket
3. TIron bucket
4. Pot
5. Roto/ big plastic bucket
6. Others specify............
412 Dose storage container has a cover? 1. Yes
2. No
413 | How dose you take water from water 1. By Pouring
storage container? 2. By Dipping
414 When dose a child begin 1. Below 6 month (advise)
supplementary food? 2. At 6 month
3. Above 6 month (advise)

4.
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415 What do you use to feed the child? 1. Hand
2. Bottle
3. Cup
4. Cup and spoon
5. Others specify.............
V. General problems
501 | Have you ever taken your child to 1. Yes
health mstitution for other services? 2. NOovviiiiiiii, > Q505
502 | Why did you taken him'her to health 1. For diarrheal disease
mnstitution? 2. Chronic care
3. Become sick
4. Check up
5. Other specify.............
503 | Did you informed or advised to water 1. Yes
sanitation and hygiene? 2. NOwooovriiiiinn, > Q505
504 | Dose the mformation helpful? 1. Yes
2. No
505 | Have you ever been heard about water | 1. Yes
sanitation and hygiene? P\ [+ B > Stop/finish
506 | From which source did you heard? 1. Family members
2. Mass media
3. Posters
4. Leaf letters
5. Health workers
6. Neighbors
7. Others specify............
507 | Dose the nformation is/are most 1. Yes
important? 2. No
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508 | Who did participate in the WASH 1. Father
promotion practice? 2. Mather
3. Sister, age
4. Brother, age
5. Close Relatives, sex
age
6. Others specify...........
sex age
509 | How many times did you attend water
sanitation and hygiene promotion | ...
practice in your community?
510 | Do you think the promotion practice 1. Yes
be easy to children and aged peoples? | 2. No
511 | Do you practice WASH practice | P € > Stop
throughout your life? 2. No

56




ANNEX 11

Ambharic version questionnaires
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Figure 2: SAMPLING SCHEME OF THE STUDY
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