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Abstract
Introduction: Acute diarrheal diseases are the leading cause of preventable death, especially

among children under-five in developing countries. Worldwide and nationwide (Ethiopia)
diarrheal disease is the second leading cause of death in under-five year children only to

pneumonia.

Objectives: The aim of this study was to determine the magnitude and associated factors of

under-five diarrhea in Laelay-Maychew district.

Methods: A community based Cross sectional study was conducted from February 01- February
15, 2015. A two stage stratified sampling method was done to select the eligible households.
Data was collected by trained data collectors using standard questionnaire and observational
check list tested previously which was prepared based on EDHS and WHO core questionnaires
related to diarrhea. Data was entered in to a computer using Epi Info 3.5.3 software and exported
to SPSS V.21 statistical software for further analysis. Binary Logistic regression analysis was
used to determine OR and 95% CI. Variables with p-value <0.2 in the bivariate analysis were
entered in to multivariate analysis and with p-value <0.05 in the final model were considered as

significant.

Result: The two weeks period magnitude of diarrhea among under-five children was 17.7% with
95% CI (14.5-20.8) which was associated with children being rural residence [AOR: 1.52, 95%
CI(1.26,4.87)], female child [AOR: 3.85, 95% CI(1.8,8.22)], education of mothers [AOR: 0.02,
95% CI(0.01,0.12)], households with improved water source [AOR: 0.18, 95% CI(0.02,0.39)],
households with <20L per capita per day water consumption [AOR: 1.53, 95% CI(1.12,1.97)],
and mothers who wash their hand with water and soap/ash [AOR: 0.52, 95% CI(0.24,0.42)].

Conclusion and recommendation: The two weeks period magnitude of acute under-five
diarrhea was relatively high and residence, educational status of the mothers, water source of
the households, per capita water consumption of the households, and hand washing methods
of the mothers/care takers were significant predictors. So, Females’ education at least to
complete primary school, constructing improved water source and giving HE to the community

about hand washing methods to use soap at recommended times were recommended.
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1. Introduction

1.1. Background
Acute diarrheal diseases are one of the main problems affecting children in the world, reducing

their well-being and creating considerable demand for health services [1]. Diarrheal diseases are
leading cause of preventable death, especially among children under five in developing
countries. Childhood mortality rate in general and infant mortality in particular, are often used as
broad indicators of social development or as specific indicators of health status. Child mortality
reduction by two-third is one target of Millennium Development Goal [2]. Diarrhea is defined as
a child with loose or watery stool for three or more times during a 24-hours period. The
frequency and severity of diarrhea is aggravated by lack of access to sufficient clean water and
sanitary disposal of human waste, improper feeding practices and hand washing, poor housing

conditions and lack of access to adequate and affordable health care [3].

1.2.  Statement of the problem
Worldwide diarrheal disease is the second leading cause of death in under-five year children only

to pneumonia which accounts for one in nine child deaths. It is responsible for 1.7 billion
morbidity and 760, 000 mortality of children every year and kills 2,195 children every day more

than malaria, measles, and AIDS combined [4].

The majority of morbidity and mortality related to under-five diarrhea were in Africa and South
Asia. Diarrhea can last several days, and can leave the body without the water and salts that are
necessary for survival. Most people who die from diarrhea actually die from severe dehydration
and fluid loss. It also predisposes children to malnutrition which makes children more

susceptible to other infections [4].

A systematic literature review done in developing countries shows that diarrheal disease was
responsible for 19% of total under-five deaths, and Africa and South East Asia regions accounts
for 78% of all diarrheal deaths occurring among under-five children in the developing world [5].
A study shows that 23% of all deaths among under-five children in south Asia and 22% in

SSA were caused by diarrheal diseases [6].
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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 [8].

Studies and reports on child morbidity and mortality in Ethiopia shows that diarrhea is a major
public health problem [9, 10]. A case control study done in Gilgel Gibe field research center in
2005 shows that 30.1% of under five mortality in the study area were caused by diarrheal disease
[10]. Even though improvement was made in reducing childhood mortality from 123 under five
deaths per 1,000 live births in 2005 [11] to 88 under five deaths per 1,000 live births in 2011,

children in the country still suffer from diarrhea, respiratory problems and malnutrition [12].

EDHS 2011 reported that 13% of the children had diarrhea in the two weeks preceding the
survey at the national level and in Tigray region [12]. According to the 2010 report of the
Ministry of Finance and Economic Development, 20% of the childhood death in the country was
due to diarrhea [13]. In Ethiopia diarrhea is the second cause of death among under-five children
secondary to pneumonia. Poor sanitation, lack of access to clean water supply and inadequate
personal hygiene are responsible for 90% of diarrheal disease occurrence, these can be easily

improved by health promotion and education [14].

Childhood morbidity and mortality are results of interactions among many factors in developing
countries. The interactions of behavioral, socio-economic and environmental factors influence
child morbidity [15, 16]. Understanding childhood morbidity requires explaining the relations

and interactions of these factors.

Identifying the causes of diarrhea is very crucial for the effective implementation of child health
intervention programs for policy formulation and the general assessment of resource

requirements and intervention prioritization.

So, this study was assessed the magnitude and relationship of diarrhea among under-children

with the different demographic and socio-economic, environmental and behavioral factors.
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1.3.  Rational and significance of the study
The cause of child mortality and morbidity in developing countries is multi-factorial. The child’s

survival depends on the interaction of socio-economic, biological, behavioral and environmental
factors [17, 18]. Hence, it is very important to see the relation and interaction of these factors to
understand children’s health condition. Very limited information on the magnitude and effects of
socio-economic, behavioral and environmental factors is incorporated in the few studies
conducted on childhood diarrhea especially in Tigray region and there were no similar studies
conducted in the area. According to the woreda health office 2006 E.C report, childhood

diarrheal prevalence was 10.9% and was the fourth leading cause of morbidity in the district.

Finding the factors associated with childhood diarrhea helps to find possible intervention
methods. So, this study will have important policy implications for health intervention programs
and with a view of adding to the existing body of knowledge as well as help in policy change

that will improve child health care in the study area in particular and in the country in general.
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2. Literature review

2.1. Magnitude of under five diarrheal morbidity
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 [19]. A cross-sectional study done in Pakistan (in 2004) revealed that the
overall two weeks prevalence of under five diarrhea was 16% [20]. Similar study done in Iraq (in
2000) shows that the two weeks period prevalence of under five diarrhea was 21.3% [21]. A
cross sectional study done in India rural community (in 2008) shows that the two weeks

prevalence of diarrhea was 25.2% [22].

A community based study done in Egypt revealed that the point prevalence of diarrhea was
19.5% [24]. A cross sectional study done in Ghana urban area in 2005 indicate that 19.2 % of the
children covered in the study have had diarrhea in the preceding two weeks of the study [25].
Similar study done in Democratic Republic of Congo and Burkina Faso revealed that two weeks
prevalence of diarrhea among under five children was 16% and 10.2% respectively [26, 27]. A

community based study from Tanzania shows that the two weeks period prevalence of diarrhea

was 6.1% [28].

Community based study from east Gojam zone [29], Benishangul-Gumuz regional state [30] and
west Gojam zone [31] shows that the two weeks prevalence of diarrhea was 6.5%, 22.1% and
18% respectively. A community based cross sectional study from Nekemte town and institution
based cross sectional study from Debrebirehan referral hospital reveals that under five diarrheal
morbidity over a period of two weeks preceding the study was about 28.9% and 31.7%
respectively [32, 33]. Similar study done in Arba-Minch rural community (in 2012) shows that
the magnitude of diarrhea among under-five children was about 31% [34]. A community based
cross sectional study from Kersa district, Eastern Ethiopia which was done in 2011 reveals that

under five prevalence of diarrhea was 22.5% [35].

2.2.  Factors associated with under five diarrheal morbidity
The factors that potentially determine the occurrence of diarrhea in children include, poor

personal hygiene, environmental problems, water availability and quality, unhygienic feeding
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practices, improper use of latrines, early discontinuation of breastfeeding, child’s age, maternal

education and household income [12, 14, 25, 29-33].

2.2.1 Diarrheal morbidity and demographic and socio-economic factors
A study from Pakistan shows child’s own characteristics (age and sex), total number of children

born, mothers characteristics (age and education), and economic characteristics (ownership of
agricultural land and housing) were significant predictors of under five’s diarrheal morbidity.
Similar study from Iran revealed that diarrhea was associated with age of child, area of
residence, maternal education [20]. Compared to children aged 48—59 months, children in the
age groups 6—11months and 12-23 months were 2.22 and 1.84 times more likely to have
diarrhea respectively. This study also revealed that children whose mothers had no formal
education were 11% more likely to have diarrhea compared to children with mothers who had
attained secondary level of education. Children from urban areas were 8% more likely to have
diarrhea compared to children from rural areas [21]. Studies and reports shows that prevalence of
diarrhea decreased significantly with increased age as highest prevalence were observed in the

age group of 6 —11 months and lowest prevalence were observed among children aged 48—

59 months [12, 22, 34].

A longitudinal study conducted among a sample of 2408 children under 5 yrs age group shows
that maximum cases of diarrhea were in infants (81.2%) and the number of diarrhea episodes per
child per year were 4.76 and 2.95 for 0-11 month and 1-5 year respectively [23]. A study from
rural community of Egypt revealed that child’s age, mothers age and fathers education were
significantly associated with under five diarrheal morbidity whereas maternal education was not

significantly associated [24].

A cross sectional study from Ghana revealed that about 20.1% of children from poor wealth
homes have had diarrhea compared to 16.4% from medium wealth and 11.5% from high wealth
homes. In this study children of uneducated mothers account for 60.6% of diarrhea cases
followed by 25.5% and 13.8% of mothers with basic education and secondary or higher
education [25]. A study from Benishangul Gumuz Regional State shows low level of maternal
education, having more than two under five children, higher birth order and the age of children

were found to be the risk factors for childhood diarrhea [30].
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According to EDHS 2011, highest prevalence of childhood diarrhea was observed among
uneducated mothers (13.9%) compared to primary (12.6%), secondary (10.2%) and more than
secondary (10.9%) educated mothers [12]. A study shows that mothers’ and fathers’ occupation
was associated with the occurrence of diarrheal morbidity [33]. Similar study revealed that
diarrheal morbidity was associated with Mother’s education, Mothers age at birth and Wealth of
family [12, 31]. Another study from eastern Ethiopia shows that the odds of diarrhea was 1.74
times higher in children from the households with two or more siblings compared to children in
the households with only one sibling [35]. A study from southwest Ethiopia rural community
indicates that children’s whose families monthly income earn less than or equal to 650 Birr were
1.75 times more likely to concede diarrhea than children’s whose families monthly income were
greater than 650 Birr. In this study children’s whose mothers cannot read and write werel.74

times more likely to concede diarrhea than children’s whose mothers were literate [36].

2.2.2 Diarrheal morbidity and environmental factors
A study done on the relationship of under five diarrhea and household latrine in Indonesia shows

that having improved latrine was associated with decreased occurrence of under five diarrheal

morbidity [37].

A study on sanitation and hygiene in relation to childhood diarrhea in Ghana shows that children
who lived in households which had water closets in their dwellings recorded the lowest diarrhea
prevalence rate (11.1%) whereas the highest prevalence was recorded in households which have
water source outside the dwelling. Children who lived in households that used public toilets also
recorded 12.7% prevalence rate whilst those that lived in households that used the in compound
bucket recorded a 12.5% prevalence rate [38]. A case control study from Tanzania revealed that
distance to water source and having a latrine at home were significant predictors of under five

diarrheal morbidity [39].

EDHS 2011 report also shows that diarrhea prevalence was highest among children residing in

households who drink water from unprotected wells which is 18% [12].

A study shows absence of toilet facility, improper child stool disposal methods were found to be
associated with childhood diarrhea [30]. Similar study shows Drinking water source, Latrine
facility and Waste disposal system were associated with diarrheal morbidity [31]. Another study

from Nekemte town revealed that children from households who dispose refuse in pit/burnt are
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69% less likely to have diarrhea compared to children from the households who dispose their
refuse haphazardly in open field. In this study children from those households in which feces
were observed around the pit-hole/on the slab had about three times more likely to have
diarrhea compared to those children from houses in which feces had not observed around the

pit-hole [32].

A cross sectional study done in Debrebirehan referral hospital revealed that number of house
rooms and living with cattle in one house had significant association with childhood diarrheal

diseases [33].

A study reveals that children in the households who open dumped refuse around the house had
2.22 times higher odds of having diarrhea compared to children in the households who used a
waste disposal pit. Children in the households without hand washing facilities had 1.92 times
higher odds of having diarrhea compared to children in the households with hand washing
facility [35]. A study shows that children’s whose families practiced improper refuse disposal
were 3.19 times more likely to concede diarrhea than children’s whose families were practiced

proper refuse disposal [36].

A case control study from Derashe district showed that under-five diarrhea was significantly
associated with unimproved water source, not having latrine, improper disposal of infant feces,
and availability of home-based water treatment [40]. A community based study cross-sectional
study from Kefa Sheka zone, western Ethiopia (in 2000) and rural area of Shebedino district,
southern Ethiopia (in 2013) revealed that under-five diarrhea was significantly associated with

per capita per day water consumption[41, 42].

2.2.3. Diarrheal morbidity and behavioral factors
An observational study done in rural Bangladesh on the effect of hand washing at recommended

times on under five diarrhea revealed that compared with children living in households where
persons prepared food without washing their hands, children living in households where the food
preparer washed at least one hand with water only, washed both hands with water only, or
washed at least one hand with soap had less diarrhea. In this study there was no significant
association between hand washing with or without soap before feeding a child, before eating, or
after cleaning a child’s anus who defecated and subsequent child diarrhea [43]. According to a

study done in Ghana, under five diarrhea was associated with mother’s failure to wash the hands
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with water or soap before cooking and after using the toilet [25]. Similar study done on hygiene
and sanitation in the same country shows that childhood diarrhea was most prevalent (36%) in
children’s whose mothers did not wash their hands with water and soap after defecation

compared to those who wash their hands [39].

According to the study done in west Gojam in 2009, childhood diarrhea was higher among
children’s who breastfed for less than two years compared to children’s who breastfed for greater
than two years. In this study breast feeding status (exclusively, partially or no breastfed) and

method of water drawing (dipping or pouring) have no significant association on the magnitude

of childhood diarrhea [31].

A study done in Debrebirehan shows that Children’s who fed gruel and adult’s food were about
three and four times more likely to have diarrhea than those who fed cow’s milk respectively.
Method of drawing/pouring water from storage container, and covering water storage container
had significant association with diarrhea. In this study, maternal diarrheal disease was also

significantly associated with childhood diarrheal diseases [33].

A community based study from south west Ethiopia revealed that children’s whose mother didn’t
practiced hand washing at critical time were 2.21 times more likely to concede diarrhea than
children’s whose mothers were practiced hand washing at critical time. Children’s whose
mothers didn’t used soap for hand washing were 7.40 times more likely to concede diarrhea than

children’s whose mothers were used soap for hand washing [36].

According to case control study done in southern Ethiopia, the odds of developing diarrhea was
2.25 times higher among children whose families did not treat drinking water when compared to

children whose families treat their drinking water [43].
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Conceptual framework

Because our main concern was demographic and socio-economic, environmental and behavioral
factors as main determinants of under-five diarrhea, we have constructed a conceptual
framework by reviewing different literatures which is expected to explain how those factors
affect under-five diarrheal morbidity.

Under-five diarrheal morbidity is expected to less pronounced in households with less family
size, urban residence, higher parental education and with better economic status. Having
improved water source, water source within their dwelling, improved latrine facility, hand
washing facility, adequate daily per capita water consumption and proper refuse disposal
method can potentially decrease the threat of under-five diarrheal morbidity. Under-five
diarrheal morbidity is also expected to be less likely in some behavioral factors such as hand
washing with soap, child feeding with spoon, breast-feeding for more than two years, exclusive
breast feeding and home based water treatment.

Socio-economic factors have an effect on under-five diarrheal morbidity directly or indirectly by
their influence on environmental and behavioral factors. Again, environmental factors can
affect under-five diarrheal morbidity directly or indirectly by changing the behavior of
individuals toward their method of water storage and hand washing practice. The behavior of
individuals such as their water storage method, hand was method and child feeding practice
could also have direct effect on under-five diarrheal morbidity or indirect effect by their
influence on environmental factors.
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Demographic and Socio-Economic
Factors:

Residence,
Economic status
Parental education
Maternal occupation
Maternal age

Child age

Household size

Number of children < 5year

\ 4

Environmental Factors:
Type of water source
Distance to water source

Availability of latrine

Refuse disposal
Number of rooms

Livestock in house

Availability of hand washing facility

Daily per capita water consumption

Type of floor and roof of the house

Under-five diarrheal morbidity

\ 4

,T

4

A

Behavioral Factors:

Feeding practice

Hand washing practice

Breast feeding status

Method of water storage

Duration of breast-feeding

Time of introducing supplementary feeding

Home based water treatment

Figure 1: Conceptual framework on the potential determinants of childhood diarrheal

morbidity, constructed from different literatures
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3. Objectives

3.1.General objective
* To assess the magnitude and associated factors of diarrhea among children under-five

years of age

3.2 Specific objectives
= To determine the magnitude of diarrhea among children under-five years of age

» To identify factors associated with diarrhea among children-under five years of age
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4. Methods

4.1.Study design
A community based cross-sectional study was done to assess the magnitude and associated

factors of acute diarrheal disease among children under-five years of age.

4.2.Study area and period
The study was conducted in Laelay-Maychew woreda and data was collected from February 01

to February 15, 2015. Laelay-Maychew is one of the woredas found in central zone of Tigray
region, Northern Ethiopia. The study site is approximately 1024 kilometers from Addis Ababa
and 250 kilometers from Mekelle, the capital city of Tigray region. It is bordered by Merebleke
(northern), Naeder-Adet (southern), Tahtay-Maychew (western), and Adwa (eastern). The
district is divided in to fifteen rural and one urban kebeles (the smallest administrative unit in
Ethiopia), having a total population of 89,052 residents with 50.15% of the population were
females. The total households of the district were 16,218 and 13.13% of the population were
children under five years of age. It has 40 primary and one secondary school. The population is
predominantly Orthodox Christian by religion. The main weather condition of the woreda is
weyna-dega with some part of it having kola weather condition. Agriculture is the main source of
the district’s livelihood. Health services in the district were provided by four health centers and
thirteen health posts. At the kebele level, health care is delivered by health extension workers
who were assigned to render health services at the local level. It has 69% measles, 70% Rota
virus-1 and 65% Rota virus-2 immunization coverage. Latrine accessibility, latrine utilization,
model households and safe drinking water coverage of the district was 95%, 80%, 60% and 80%
respectively (from the woreda health office 2007 E.C report).
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Figure 2: Location of Ethiopia in the African continent, 2015  Figure 3: Location of Tigray in
Ethiopia, 2015

Figure 4: Location of woreda laelay maichew in Tigray region, 2015
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4.3.Source and study population
All households with mothers/care takers who have under-five children in the district and

randomly selected households with at least one under five-child in selected kebeles were the

source and study populations, respectively.

4.4.Inclusion and exclusion criteria
4.4.1. Inclusion criteria:

= Households having child/children under five years
= Families who had permanent residence in the area for at least six months
4.4.2. Exclusion criteria:

= Children who were chronically ill and with persistent diarrhea for greater than two weeks

»  Children of homeless family, because those children may not had comprehensive
information on the explanatory variables.

= C(ritically ill or suffering mothers or care givers of the index child, since it is unethical to
take routine information from a suffering person or difficult to obtain complete

information
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4.5.Sample size calculation
Using EPI INFO for window version 7, sample size was calculated for each specific objective

and the highest sample size was taken (n=543).
Specific objective one: magnitude of under-five diarrhea

Using single population proportion formula by assuming 31% of the under five-children had
two-week prevalence of diarrhea from a study done in Arba-Minch rural community [34] with
95% confidence level, 5% desired precision and taking design effect of 1.5, accounted for two-

stage sampling. Adding 10% for none response rate, the total calculated sample size were 543.
n; = [(Za/2)’ x Px (1-P)] x D
4

Where: n= the required sample size

7= the standard score corresponding to 95% CI, and was equal to 1.96
P= the proportion of diarrhea which was assumed to be 31%
d’= level of precision (margin of error) which was taken 5%

D= design effect taking 1.5
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Specific objective two: factors associated with under-five diarrhea
Using two population proportion formula:

Considering maternal education, water source and hand washing practice of mothers as major
determinant of under-five diarrhea taken from study done in Arba-Minch rural community,

Derashe district and Dejen district respectively.

Determinant Zap of 1-B| Zayp, of 95% Ratio Py RR OR | P, n
factor (power) confidence level | (Unexposed: Exposed)

Maternal 0.84 1.96 1 25.6 | 1.59 |2.00 |[40.8 |541
education

Water source 0.84 1.96 1 42.1 | 1.63 |3.00 | 68.6 | 185
Hand washing | 0.84 1.96 1 354 | 148 [2.00 |523 |482
practice of

mothers

Where p; is the proportion of under-five diarrhea among unexposed (educated mothers,
households with improved water source and mothers who wash their hand with water and

soap/ash)

Where p; is the proportion of under-five diarrhea among exposed (illiterate mothers, households

with unimproved water source and mothers who wash their hand with water onl)
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4.6.Sampling procedure
A two stage stratified sampling method was employed to select households which have under

five children. In the first stage, the urban kebele was taken purposively and four rural kebeles
(more than 25% of the total) were selected using simple random sampling (lottery method) from
the fifteen rural kebeles after stratifying the existing kebeles by residence. Under-five diarrheal
morbidity was assumed to be differing by residence. In the second stage, proportional to size
allocation, households with under-five children were selected using systematic sampling
technique (every 10" households) out of the sampled kebeles. Households with at least one under
five years of age child were eligible for the study. One child was selected at random to collect
information on the child’s demographic and health characteristics for Households with two or
more under 5 years of age children. The first household was selected randomly at the center of
the kebele and the subsequent households were selected systematically to the left side of each
household. When the selected households had no under-five children, the next neighborhood

household was selected.
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Laelay-Maychew Woreda = 16,218 households and 16 kebeles

!

Stratified sampling

\

One Urban kebele

Fifteen Rural kebeles

l

NI

| I I

Nat | De | Ma | Me | Awl | Adi | Hat | Segl | Deb | Les | Wel Du | Eda Me | Mih
ka br y de €o tse | seb | eme | rebr | als el ra ga hb a
Dego bla e we | go haf | o n han o arbi | ere
e kal | yni i sel
am
\ L—
|, Purposive
. — —> SRS (lottery method)

761 households

1361+1513+1320+871=5065 households

Five kebeles= 5826 households

N

—» Systematic random sampling (every IOth)

543 households selected

Figure 5: Schematic presentation of sampling procedure
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4.7.Data collection procedures (instrument, personnel and data quality control)
Data was collected using standard questionnaire and observational check list tested previously

and administered by an interviewer. The questionnaire was prepared based on EDHS and WHO
core questionnaires related to diarrhea. The questionnaire was written in English, translated into
Tigrigna (local language), and then translated back into English to assure its accuracy. The
respondents were primarily mothers of eligible children-under five years of age, but in the

absence of the mother, the next primary caregiver was interviewed.

Five data collectors who were clinical nurses and Tigrigna speakers were trained in questionnaire
administration and data collection procedures. Pretest was done in 5% the respondents in another
Kebele of the same study area. The result of the pretest was used to correct some unclear
ideas and statements. The data collection was supervised by two supervisors (Health Officers)
and the principal investigator at the center. Their role was to daily check the consistency, clarity
and completeness of the collected questionnaires. The data collectors along with their

supervisors took two days training about the questionnaire and data collection procedures.
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4.8.Study variables

Outcome (Dependent) Variable: experience of diarrhea in a child in the last two weeks period

Explanatory (Independent) Variables

1) Demographic and Socioeconomic factors:
Residence,
Households’ economic status,
Household size,
Parental education,
Maternal occupation,
Maternal age
Number of children under-five years of age, and
Child’s age

2) Environmental factors:
Type of water source,
Distance to the water source,
Daily per capita water consumption
Availability of latrine facility
Availability of hand washing facility,
Number of rooms,
Livestock in house,
Type of floor and roof of the house, and
Refuse disposal method

3) Behavioral factors:
Feeding practices,
Hand washing practice,
Home based water treatment,
Duration of breast-feeding,
Breast feeding status, and

Time of introducing supplementary feeding
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4.9.0perational definitions

Diarrhea: is defined as having three or more loose or watery stools per twenty four hours
in two weeks period preceding the data collection, as reported by the mother/care taker of
the child.

Prevalence: the number of diarrhea cases at the time of the interview divided by the total
number of households included in the study.

The economic status of households was categorized in to: lowest, second, middle, fourth
and highest using wealth index which was calculated from the household’s assets using
principal component analysis (PCA) (Rutstein et al., 2000).

Exclusive breast feeding: A child who receives breast milk only and no other food, solid
or liquid with the exception of vitamins, minerals and medicines ( WHO and UNICEF,
2010).

Proper refuse disposal: if the refuses where burned, buried in pit otherwise considered as
improper.

Improved water source: Water from protected springs and/or wells, from pipe and from
distribution post unless considered as unimproved (WHO and UNICEF joint monitoring
program for water supply and sanitation, 2010).

Per capita water consumption was calculated by considering frequency of water

collection in a day, capacity of the container and family size. Therefore,

frequency of water collection per day X capacity of container

Per capita water consumption = —
Family size

Improved latrine: pour flush to piped sewer system/septic tank/pit latrine, VIP and pit
latrine with slab otherwise considered as unimproved (WHO and UNICEF, 2010).
Index child: refers to a child that was included in the study from a household to have

information on the demographic and health characteristics.
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4.10. Data management and analysis procedures
The data was entered in to a computer using Epi Info 3.5.3 software and exported to SPSS V.21

statistical software for cleaning and further analysis of the data. Descriptive statistics was done to
describe the study populations using measures of frequency, disease occurrence, central tendency
and dispersion that were displayed using tables. Due to the binary nature of the outcome
variable, binary logistic regression analysis was used to determine the OR and 95% CI of the
effect of the different independent variables on the outcome variable. The necessary assumption
of logistic regression was checked using Hosmer and Lemeshow goodness-of-fit-test statistics.
To reduce excessive number of variables and instability of the model, only variables with P-
value < 0.2 in the bivariate analysis were considered for inclusion in the multivariate analysis to
control for the effect of confounders. Variables with P-value < 0.05 in the multivariate analysis

(final model) were considered as significantly associated with the outcome variable.
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4.11. Ethical considerations
Ethical approval and clearance was obtained from Institutional Ethical Review committee (IRC)

of Addis Ababa University Medical faculty, School of Public Health. Permission was also
obtained from concerned bodies of Laelay-Maychew district. Full verbal consent was obtained
from the mothers/caretakers of the child after clear explanation was given about the aim of the
study. Confidentiality and privacy was maintained during data collection, analysis and reporting
in which the information obtained from the respondents was not shared with anyone other than
the data collectors and principal investigator. Children with diarrhea during the data collection
process were given ORS and health education related to diarrhea by the data collectors and

advised their family to take them to the nearby health institution for better management.
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4.12. Dissemination of results
The result of this study will be disseminated to Ministry of Health, Tigray regional health

bureau, Laelay-Maychew zonal health department, Laelay-Maychew district health office and
AAU school of public Health. The findings will also be disseminated to different concerned
organizations that will have contributions to improve the health condition of the community

through presentation and publication of the paper.

24 |Page



Thesis/2015

5. Result

5.1.  Descriptive statistics of the study populations

5.1.1. Demographic and socio-economic characteristics of the households

A total of 543 households were included in the study and a complete response (100%) was

obtained from all respondents. The mean age of the respondents was 32.7(+7.1) years with the

majority of them 248(45.7%) were 35 or greater years of age. The majority of the respondents

280(51.6%) were illiterate and 403(74.2%) were farmers by occupation. The majority of the

households 423(77.9%) had one under five child in their family and the mean family size of the

households was 5.7(£1.9) persons. Almost all 532(98%) of the respondents were Christian in

religion (see table 1).

Table 1. Demographic and socio-economic characteristics of the households in Laelay-

Maychew district, Tigray region, Ethiopia, 2015

Variable name frequency Percentage
(n=543) (%)

Number of under five children in the household

One child 423 77.9

Two child 120 22.1

Household family size

five and Less 258 47.5

More than five 285 52.5

Educational status of the mother

[lliterate 280 51.6

Primary 187 34.4

Secondary and above 76 14
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Variable name Frequency Percentage
(n=543) (%)
Occupation of the mothers
Farmer 403 74.2
housewife 103 19
others 37 6.8
Age of mothers category
18-24 72 13.3
25-34 223 41.1
35 and more 248 45.7
Education of the fathers
[lliterate 220 40.5
Primary 212 39.1
Secondary and above 111 20.4
Occupation of fathers
Farmer 448 82.5
Government employee 35 6.4
Others 60 11.1
Marital status
Married 504 92.8
Divorced 28 52
Others 11 2
Residence
Urban 71 13.1
Rural 472 86.9
Religion
Christian 538 99.1
Others 5 0.9
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Variable name Frequency Percentage
Relation of respondents to child (n=543) (%)
Mother 532 98
Care taker 11 2
Wealth index

Lowest 108 19.9
Second 97 17.9
Middle 120 22.1
Fourth 107 19.7
Highest 111 20.4
Mean age of mothers/care takers 32.7(£7.1 SD)
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5.1.2. Environmental characteristics of the households
Four hundred eighty six(89.5%) and 483(89%) of the households had dwelling with mud floor

and corrugated iron roof respectively. 316(58.2%) and 70(12.9%) of the households had latrine
and hand washing facility respectively. Majority of the latrine facility of the households were
300(94.9%) private and 195(61.7%) of them were not improved type and 217(68.7%) of the
households had no feces seen in the hole of pit latrine. Most of the households 415(76.4%)
disposes their waste material properly. Four hundred sixty(84.7%) of the households use
improved type of water source and 293(54%) of the households take 30 minute or more to fetch
water. The majority of the households 426(78.5%) had per capita per day water consumption 20
liter or less. One hundred sixty five(30.4%) of the households treat their drinking water at home

(see table 2).
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Table 2. Environmental characteristics of the households in Laelay-Maychew district,

Tigray region, Ethiopia, 2015.

Variable name Frequency (n=543) Percentage (%)
Household floor type

Mud 486 89.5
Cement 57 10.5
Household roof type 11
Wood 60 89
Corrugated iron 483

Number of rooms

One room 129 23.8
Two rooms 161 29.7
Three and more 253 46.5
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Variable name Frequency Percentage
(n=543) (%)

Animals live in same house n=485

Yes 58 11.9

No 487 88.1

Latrine availability

Yes 316 58.2

No 227 41.8

Type of latrine n=316

Improved 121 38.3

Not improved 195 61.7

Latrine ownership n-316 +5

Private 300 94.9

Shared 16 5.1

Feces seen in the pit hole n=316

Yes 99 31.3

No 217 68.7

If no latrine where they use n=227

Open field 211 93

Other 16 7

Hand wash facility

Yes 70 12.9

No 473 87.1

Refuse disposal method

Proper 415 76.4

Improper 128 23.6

Water source

Improved 460 84.7

Not improved 83 15.3
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Variable name

Daily per capita water consumption
Twenty liter and less

More than twenty liter

Time to water source

Thirty minute and less

More than thirty minute

Home based water treatment

Yes

No

Mean per capita per day water consumption

Frequency

(n=543)

426
117

379
164

165
378

17.84+13.3SD

Percentage

(%)

78.5
21.5

69.8
30.2

30.4
69.6
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5.1.3. Behavioral characteristics of the respondents
Majority of the respondents give their child 453(84.3%) other food in addition to BF. Most of the

respondents 259(56.4%) were prepare gruel and 283(61.7%) of the respondents feed their
children using cup and spoon. Most of the respondents 385(70.9%) wash their hand using

soap/ash and water (see table 3).
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Table 3. Behavioral characteristics of the respondents in Laelay-Maychew district, Tigray

region, Ethiopia, 2015.

Variable type Frequency Percentage
(n=543) (%)

The child take other food than breast feed

Yes 459 84.3

No 85 15.7

Type of food the child take mostly n=459

Cow’s milk 46 10

Gruel 259 56.4

Adult food 121 26.4

Other 33 7.2

Child feed method n=459

Hand 176 38.3

Cup and spoon 283 61.7

Hand washing method

Water and soap/ash 385 70.9

Water only 158 29.1
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5.1.4. Demographic and health characteristics of the indexed children
Three hundred four(56%) of the children were females with the majority of the children

195(35.9%) were in the age group of 36-59 months. The mean age of the children was
26.5(=15.4 SD) months. Four hundred sixty nine(95.9%) and 322(59.3%) of the children receive
Rota and measles virus vaccine respectively. In this study, 96[17.7%, 95% CI(14.5-20.8) of the

children had experience diarrhea in the two weeks period preceding the study (see table 4).
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Table 4. Demographic and health characteristics of the indexed children in Laelay-

Maychew district, Tigray region, Ethiopia, 2015

Variable name Frequency (n=543) Percentage (%)
Sex

Male 239 44
Female 304 56
Age category

Eleven month and less 107 19.7
12-23 month 140 25.8
24-35 month 101 18.6
Greater than 35 month 195 35.9
Current breast feeding status n=533

Exclusive breast feed 80 14.7
Partial breast feed 210 38.7
No on breast feed 253 46.6
Age at supplementary feeding

Less than six month 19 4.1
At six month 294 63.1
Greater than six month 153 32.8

Duration of breast feeding
Less than 24 month 287 53.2
Greater month and more 252 46.8
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Variable type Frequency Percentage (%)
(n=543)

Measles virus vaccine

Yes 469 95.9

No 20 4.1

Rota virus vaccine

Yes 322 59.3

No 221 40.7

Have diarrhea in the last two weeks

Yes 96 17.7,95%CI(14.5,20.8)

No 447 82.3

Mean age of children in month 26.5+15.4 SD
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5.2. Determinants of childhood diarrhea: Bivariate analysis

5.2.1. Demographic and Socio-economic determinants
In the bivariate analysis, educational status of the respondents, age of the respondents and

residence were found to be significantly associated with under-five diarrhea. Children of
mothers/care takers who completed primary education were less probable to have diarrhea
compared to children of mothers who were illiterate [COR: 0.51, 95%CI1(0.31,0.84)]. Likewise
children of mothers who were secondary and above educational status were less likely to
experience diarrhea compared to children of mothers who were illiterate [COR: 0.13, 95%
CI1(0.04,0.43)]. Children of mothers aged 18-24 were about two times more likely to have under
five diarrhea compared to children of mothers 35 or more age [COR: 2.34, 95% CI(1.31,4.18)].
But children of mothers 25-34 years of age were less likely to experience diarrhea compared to
children of mothers 35 or more age [COR: 0.55, 95% CI1(0.33,0.94)]. Children from households
of rural community were about five times more likely to have diarrhea compared to children of
urban community households [COR: 5.56, 95% CI(1.71,18.07)]. In this study the number of
under five children in the household, households family size, educational status of fathers and
households wealth status were not showed significant association with under five diarrhea (see

table 5).
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Table 5. Demographic and socio-economic determinants of under-five diarrhea in Laelay-

Maychew district, Tigray region, Ethiopia, 2015.

Number of under-five children
One

Two

Household family size
Four and less

More than four
Education of the mother
[lliterate

Primary

Secondary and above
Education of father
Illiterate

Primary

Secondary and above
Age of mother(year)
18-24

25-35

More than 35
Residence

Urban

Rural

Wealth index

Lowest

Second

Middle

Fourth

Highest

73(17.3)
23(19.2)

31(17.2)
65(17.9)

67(23.90)
26(13.90)
3(3.90)

31(14.10)
38(17.90)
27(24.30)

25(34.70)
25(11.20)
46(18.50)

3(4.20)
93(19.7)

26(24.10)
14(14.40)
22(18.30)
12(11.20)
22(19.80)

350(82.7)
97(80.8)

149(82.8)
298(80.1)

213(76.10)
161(86.10)
73(96.10)

189(85.90)
174(82.10)
84(75.70)

47(65.30)
47(65.30)
202(81.50)

68(95.80)
369(80.30)

82(75.90)
83(85.60)
98(81.70)
95(88.80)
89(80.20)

0.88(0.52,1.48)
1

0.95(0.59,1.53)
1

1
0.51(0.31,0.84)*
0.13(0.04,0.43)*

1
1.33(0.79,2.23)
1.96(1.10,3.49)*

2.34(1.31,4.18)*
0.55(0.33,0.94)*
1

1
5.56(1.71,18.07)*

1.28(0.67,2.44)
0.68(0.33,1.42)
0.91(0.47,1.75)
0.51(0.24,1.09)*
1
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5.2.2. Environmental determinants
Households’ environmental variables and their relationship with under-five diarrhea were

assessed on the bivariate analysis. But only water source and daily per capita water consumption
were found to be significantly associated with under-five diarrheal morbidity. Children from
households who use improved water source were less likely to experience diarrhea compared to
children from households who use unimproved water source [COR: 0.32, 95% CI(0.19,0.53)].
Similarly children from households with less than or 20 liter per capita per day water
consumption were 2.7 times more likely to develop diarrhea than children from households with
greater than 20 liter per capita per day water consumption [COR: 2.71, 95% CI(1.36,5.4)] (see

table 6).
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Table 6. Environmental determinants of under-five diarrhea in Laelay-Maychew district,

Tigray region, Ethiopia, 2015.

Latrine availability
Yes

No

Type of latrine
Improved

Not improved

Latrine ownership
Private

Shared

Hand washing facility
Yes

No

Refuse disposal method
Proper

Improper

Water source
Improved

Not improved

Per capita water
Twenty liter and less
More than twenty liter
Time to water source
Thirty minute and less
More than thirty minute
Home water treatment
Yes

No

59(18.70)
37(16.30)

26(21.50)
33(16.90)

51(17.00)
8(50.00)

14(20.00)
82(17.30)

70(16.90)
26(20.30)

67(14.60)
19(34.90)

86(20.20)
10(8.50)

65(17.20)
31(18.90)

31(18.90)
65(17.20)

257(81.30)
190(83.70)

95(78.50)
162(83.10)

249(83.00)
8(50.00)

56(80.00)
391(82.70)

345(83.10)
102(79.70)

393(85.40)
54(65.10)

340(79.80)
107(91.50)

314(82.70)
133(81.10)

134(81.10)
313(82.90)

1.18(0.75,1.85)
1

1.34(0.76,2.38)
1

0.21(0.07,1.57)
1

1.19(0.63,2.24)
1

0.79(0.48,1.31)
1

0.32(0.19,0.53)*
1

2.71(1.36,5.4)*
1

1
1.13(0.70,1.81)

1.11(0.69,1.79)
1
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5.2.3. Behavioral determinants
In the bivariate analysis, hand washing method of mothers/care takers was the only behavioral

variable that showed significant association with under-five diarrheal morbidity. Children of
mothers/care takers who wash their hand using water and soap/ash were less likely to develop
diarrhea compared to those children of mothers/care takers who wash their hand with water only
[COR: 0.59, 95% CI1(0.37,0.94)]. Type of food the child take and child feed method were not

showed any significant association with under five diarrheal morbidity (see table 7).
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Table 7. Behavioral determinants of under-five diarrhea in Laelay-Maychew district,

Tigray region, Ethiopia, 2015.

Variable name

Type of food the child take

Cow’s milk

Gruel

Adult food

Other

Child feed method
Hand

Cup and spoon

Hand washing method
Water and soap/ash
Water only

14(30.40)
43(16.60)
15(12.40)
6(18.20)

28(15.90)
50(17.70)

59(15.30)
37(23.40)

Diarrhea n(%) No diarrhea n(%)

32(69.60)
216(83.40)
106(87.60)

27(81.80)

148(84.10)
233(82.20)

326(84.70)
121(76.60)

COR(95% C.I)

1
0.45(0.22,1.92)
0.32(0.14,1.74)
0.51(0.17,1.50)

1
0.88(0.53,1.46)

0.59(0.37,0.94)*
1

*p-value less than 0.2
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5.2.4. Child health and demographic determinants
Bivariate analysis was done on the relationship of child demographic variables and under five-

diarrhea. Therefore; sex, age, and duration of BF were showed significant associations with
under-five diarrhea. According to this study, being a female was 1.8 times more likely to
experience diarrhea than being a male [COR: 1.82, 95% CI(1.14,2.91)]. Children within the
range of 36-59 months age were less likely to develop diarrhea compared to those less than
eleven months age [COR: 0.49, 95% CI(0.26,0.95)]. But children within the range of 12-23, and
24-35 months age were not showed any significant association with under-five diarrheal
morbidity. Children who were breast feed for less two years were about two times more likely to
have diarrhea compared to children who breast feed for two and more years [COR: 2.34, 95%

CI(1.46,3.76)] (see table 8).
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Table 8. Child demographic and health determinants of under five diarrhea in Laelay-

Maychew district, Tigray region, Ethiopia, 2015.

Sex

Male

Female

Age (month)

Less than 11

12-23

24-35

More than 35

Current breast feeding
Exclusive breast feed
Partially breast feed
Not breast feed

Age at supplementary
feeding

Less than six month
At 6 month

Greater than 6 month
Duration of BF

Less than 24 month

24 month and more
Measles virus vaccine
Yes

No

Rota virus vaccine
Yes

No

*p-value less than 0.2

31(13.00)
65(21.40)

21(19.60)
42(30.00)
12(11.90)
21(10.80)

18(22.50)
48(22.90)
30(11.90)

3(15.80)
52(17.70)
26(17.00)

67(23.30)
29(11.50)

80(17.10)
1(5.00)

60(18.60)
36(16.30)

208(87.00)
239(78.60)

86(80.40)
98(70.00)
89(88.10)

174(89.20)

62(77.50)
162(77.10)
223(88.10)

16(84.20)
242(82.30)
127(83.00)

220(76.70)
223(88.50)

389(82.90)
19(95.00)

262(81.40)
185(83.70)

1
1.82(1.14,2.91)*

1
1.75(0.96,3.19)
0.55(0.26,1.19)

0.49(0.26,0.95)*

1.16(0.13,4.13)
1.20(0.34,3.63)
1

0.1290.25,3.37)
1.05(0.63,1.76)
1

2.34(1.46,3.76)*
1

3.91(0.52,29.6)
1

1.17(0.75,1.85)
1
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5.3. Determinants of under five diarrhea: Multivariate analysis
In the bivariate analysis any possible confounders were not controlled and assessing the

independent effects of the covariates was difficult. So, an enter method of binary logistic
regression technique was used to assess the independent effects of explanatory variables on
under five diarrhea. To avoid excessive number of variables and unstable estimate in the final
model, only variables with P-value less than 0.2 in the bivariate analysis were taken in the
multivariate analysis. Model fit was checked by Hosmer-Lemeshow goodness-of-fit test

statistics.

The multivariate binary logistic regression analysis identified that residence, sex of the child,
mothers’ educational status, water source, per capita per day water consumption, and
mothers/care takers hand washing method had significant association with the occurrence of

under-five diarrhea.

The odds of having diarrhea in children who lived in households of rural community were 1.5
times higher than the odds in children who lived in households of urban community [AOR: 1.52,
95% CI(1.26,4.87)]. According to this study, being a female was 3.8 times more likely to
develop diarrhea compared to males [AOR: 3.85, 95% CI(1.8,8.22)]. Children of mothers who
completed primary education were less likely to develop diarrhea compared to children of
mothers who were illiterate [AOR: 0.16, 95% CI(0.06,0.41)]. Similarly children of mothers who
completed secondary and above education were less likely to have diarrhea compared to children

of illiterate mothers [AOR: 0.02, 95% CI(0.01,0.12)].
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The odds of having diarrhea in children who lived in households where they had improved water
source were less than the odds in children who lived in households where they had unimproved

water source [AOR: 0.18, 95% CI1(0.02,0.39)].

Likewise, children from households who use less than equal to 20 liter daily per capita water
consumption were 1.5 times more probable to have diarrhea than those children from households
who use greater than 20 liter per capita per day water consumption [AOR: 1.53, 95%

CI(1.12,1.97)].

Children of mothers/care takers who wash their hand with water and soap/ash were less likely to
develop diarrhea compared to children whose mothers/care takers who wash their hand with

water only [AOR: 0.52, 95% CI(0.24,0.42)] (see table 9).
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Table 9. Multivariate analysis on determinants of under-five diarrhea in Laelay-Maychew

district, Tigray region, Ethiopia, 2015.

Residence

Urban

Rural

Sex of child

Male

Female

Age of child

<11 month

12-23

24-35

36+

Education of mother
[literate

Primary

Secondary and above
Education of father
[lliterate

Primary

Secondary and above
Age of mother
18-24

25-35

Greater than 35

*p-value <0.05

1

5.56(1.71,18.07)

1
1.82(1.14,2.91)

1
1.75(0.96,3.19)
0.55(0.26,1.19)
0.49(0.26,0.95)

1
0.51(0.31,0.84)
0.13(0.04,0.43)

1
1.33(0.79,2.23)
1.96(1.10,3.49)

2.34(1.31,4.18)
0.55(0.33,0.94)
1

1
1.52(1.26,487)*

1
3.85(1.80,8.22) *

1.85(0.60,5.65)
0.16(0.02,1.09)
0.12(0.02,1.89)

1
0.16(0.06,0.41)*
0.02(0.01,0.12)*

1
3.08(0.33,7.16)
1.91(0.56,6.50)

1.97(0.68,5.70)

0.22(0.08,1.64)
1
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Variable name
Wealth status
Lowest

Second

Middle

Fourth

Highest

Water source
Improved

Un improved

Per capita water
consumption(liter)
<20

>20

Hand wash method
Water soap/ash
Water only
Duration of breast feeding
Less than 24 month

24 month and more

COR(95%C.I)

1.28(0.67,2.44)

0.68(0.33,1.42)

0.91(0.47,1.75)

0.51(0.24,1.09)
1

0.32(0.19,0.53)

1

2.71(1.36,5.4)

1

0.59(0.37,0.94)
1

2.34(1.46,3.76)
1

AOR(95%C.I)

4.03(0.31,12.43)

0.42(0.14,1.27)

0.68(0.25,1.85)

0.60(0.20,1.78)
1

0.18(0.02,0.39)*

1

1.53(1.12,1.97)*

1

0.52(2.40,4.20)*
1

0.29(0.05,1.59)
1

*p-value <0.05
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6. Discussion
The finding of this study revealed that the two weeks period magnitude of diarrhea among under-

five years of age children was 17.7% with 95% CI (14.5-20.8). From the demographic and socio-
economic factors; maternal education, residence and sex of child were showed significant
association after adjusting the other variables. Controlling the other variables, households water
source and per capita per day water consumption were the only environmental factors which
showed significant association with under-five diarrhea. Of all behavioral factors tested in,
mothers/care takers hand washing method remained significant making the other variables

constant.

The magnitude of under-five diarrhea in this study is similar with EDHS 2011 report (13%) and
studies conducted in Egypt (19.5%), Ghana (19.2%), Benishngul-Gumuz (22.1%), west Gojam
zone (18%) and eastern Ethiopia Kersa district (22.5%) [12, 24, 25, 30, 31, 35]. But this is
relatively high compared to a study done in east Gojam zone (6.5%) [29] and relatively low
compared to a study done in Arba-Minch rural community (31%) [34]. This difference could be
due to the population difference in which in east Gojam zone the study was conducted
purposively in a woreda with 90% latrine coverage. And this discrepancy in magnitude with the
study done in Arba-Minch rural community could be their difference in socio demographic, basic

environmental and behavioral characteristics of the respondents.

The finding on maternal education proposed that mothers with higher education experienced
better chance of a child being spared of diarrhea compared to lower education mothers
controlling other variables which is consistent with cross-sectional studies done in Iraq [21],
Ghana [25], Benishangul-Gumuz [30], west Gojam zone [31] and south west Ethiopia rural

community [36]. This is probably due to education provides important information about
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personal and environmental hygiene, weaning and feeding practices, and disease symptoms

which boosts timely action on childhood illness.

Children from rural community were more probable to have diarrhea compared to children from
the urban community. This is in contrast with the study done in Iraq [21] but in line with the
studies conducted in Pakistan [20], Debrebirehan referral hospital [33] and eastern Ethiopia [35].
This could be due to the urban community may have an access to improved water source,
sanitation facility, health care facility and better Knowledge about the prevention and control of

disease.

The study also shows that being a female child was more likely to develop diarrhea compared to
male child. This can be due to the community might favor to males in food preparation, weaning

practices and other prevention methods.

Children from households who use improved water source were less vulnerable to experience
diarrhea compared to children from households who use unimproved water source which is
consistent with cross-sectional studies done in west Gojam zone [31], and case control study
done in Derashe district [40]. This is can be explained by improved water source tends to be less
contaminated by pathogenic microorganisms than unimproved water source and thus decrease

under-five diarrhea.

Children from households who use 20 liter and less as their per capita per day water consumption
were more probable to develop diarrhea compared to children from households who use greater

than 20 liter as their per capita per day water consumption.
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This finding is in contrast with a study from Nekemte town [32] but in agreement with studies
from south western Ethiopia, Keffa Sheka zone and southern Ethiopia, rural Shebedino district
which showed that per capita per day water consumption was lower in households where child
had diarrhea [41, 42]. This is might be due to households with adequate amount of water
provides them for better personal hygiene and environmental sanitation and hence reduces under

five-diarrhea [44, 45].

Children whose mothers/care takers wash their hand with water and soap/ash were less likely to
develop diarrhea compared to children whose mothers/care takers wash their hand with water
only. This is in agreement with the findings from Bangladesh [38], Ghana [25, 39], south west
Ethiopia [36], and Dejen district, North West Ethiopia [46]. This could be explained by since
they are the main care givers of the child and hand washing with soap/ash clears microorganisms

in their hand highly compared to hand washing with water only.

In this study, the sanitary facility (availability of hand washing facility, availability of latrine,
type of latrine, and waste disposal method) were not showed any significant association with
under-five diarrhea after controlling the other factors. This is in line with the findings from
Sheko district rural community [36] and Arba-Minch rural community [34]. But it is in contrast
with cross-sectional studies done in Benishangul-Gumuz Regional State [30], west Gojam zone
[31], and Derashe District, Southern Ethiopia [40]. This may be explained by having of this
facilities doesn’t necessarily indicate their utilization and again may be due to the homogeneous

effect of the populations.
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The number of under-five children and family size were not significantly associated under five-
diarrhea. This is consistent with the studies done in urban south western Ethiopia [9] and
Derashe district [40] but in contrast with the finding from Gojam Hullet Ejju Ense woreda where
greater family size was associated with under five diarrhea [29]. There might be a difference in
maternal attention and general living standard that could explain the discrepancy. As the family
size of the household becomes higher, there may be crowding which deteriorates the hygiene
condition, which in turn increases the probability of contact with pathogens. Also there may be a

competition for mother’s attention and other resources.
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7.

7.1.

7.2.

Strengths and Limitations of the study
Strength of the study

Being a community based study help to detect the true magnitude and factors, and helps
to generalize the finding.

Using WHO and EDHS core based standard questionnaire

It was tried to cover the different demographic and social-economic, environmental and
behavioral factors that were supposed to determine under-five diarrhea.

Limitation of the study

Recall bias may occurred on two weeks occurrence of diarrhea and it may under estimate
the magnitude

Respondents difference in perception on definition of diarrhea, some behavioral and
environmental factors

As being a cross sectional study, it is difficult to detect seasonal variations (since it was
done in the dry season it may under estimate the magnitude) and to setup cause effect

relationship
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8. Conclusions and recommendations
8.1. Conclusion

From this study we conclude that the magnitude of diarrhea among under five children was
17.7% and this was relatively high despite water and sanitation programs were conduct in the
district. The major predictors of under-five diarrhea were residence, sex of child, mothers/care
takers educational status, water source of the households, daily per capita water consumption of
the households, and mothers/care takers hand washing method. The sanitation facilities
(availability of latrine, type of latrine, hand washing facility, and waste disposal method) and
water supplies (distance to water source, home based water treatment) were not showed any

significant associations.

8.2. Recommendation

=  According to this result it is better if the woreda administration support females education
at least to complete primary school

= Also it is better to construct improved water source so as to provide safe water and
increase their daily water consumption in the community.

=  We also recommend to the woreda administration in general and woreda health office in
particular to give health education program to the community about hand washing
methods to use soap at recommended times.

= Executing of these recommendations will be expected to improve under-five diarrheal

morbidity in the community.
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10. Annex I: Questionnaire English version
Addis Ababa University

College of Health Science
School of Public Health
Questionnaire prepared to assess childhood diarrheal disease and associated factors
in Laelay-Maychew district, 2014/15
Introduction and Consent

Hello. My name is I am on behalf of Teklit

Angesom, student of Addis Ababa University School of Public Health. He is conducting a
research for the partial fulfillment of masters’ degree on “demographic and socioeconomic,
environmental and behavioral effects on childhood diarrhea among children under-five years of
age in laeclay-Maychew woreda. Your household is selected randomly to participate in this study
and there are other households to be selected randomly in the woreda. Therefore, I am going to

ask you several questions about those factors and related issues about the research.

He has received permission from Addis Ababa university medical faculty school of public

health, Woreda council office and respective health offices to conduct this study.

I would very much appreciate your participation in this interview. This information will help the
government and NGOs to plan health services. We assure that the interview process will not
bring any harm to you and your family. Whatever information you provide will be kept strictly

confidential, and will not be shared with anyone other than the investigator.

Participation in this survey is voluntary, and if we should come to any question you don't want to
answer, just let me know and I will go on to the next question; or you can stop the interview at

any time. However, we hope you will participate in the survey since your views are important.

60| Page



Thesis/2015

At this time, do you want to ask me anything about the survey?
Would you be willing to participate? Yes No
Signature of the respondent:

Date:

Interviewer name:

Signature:

Date:

How to approach and interview households

e 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.

e Introduce yourself by name, and explain the purpose of your visit.

e Tell the household member “WHY” and “HOW?” the household is selected for the study.

e Ask whether the mother/caretaker of the child is present.

¢ Briefly explain the purpose of the study by reading what is written on the questionnaire,
and ask for her consent.

e If the mother/caretaker is not around, take an appointment for another visit.

e At the end of the interview, tell the respondent that it is the end of the interview, and

thank the individual for giving her view.

THANK YOU FOR YOUR COOPERATION
Interviewer name:
Supervisor name:

Date:
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Identification

Q101. Name of kebele
Q102. Residence: 1. Urban

Q103. Number of persons in the household

2. Rural

Q104. Number of under-five children in the household--------------

Part one: Demographic and socioeconomic characteristics

No Questions Response
Q105. Relation of the respondent to the child 1. Mother

2. Care taker
Q106. Age of the mother/caretaker

--------------- years
Q107. Marital status of the mother/caretaker 1. Married

2. Divorced

3. Single

4. Widowed
Q108. Religion of parents/caretaker 1. Christian

2. Muslim

3. Other (specify)
Q109. Educational status of the 1. Illiterate

mother/caretaker )
2. Read and write
3.14

62| Page




Thesis/2015

.5-8

.9-12

12+

Q110.

Occupation the mother/caretaker

. Government employee
. Housewife

. Merchant

. Farmer

. Others (specity)

QI11.

Age of the child’s father

Ql12.

Educational level of the father

. lliterate

. Read and write

14

Q113.

Occupation of the father

. Government employee
. Merchant

. Farmer

. Daily labour

. Others (specity)
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Ql114.

Do you have any of the following?

(More than one is possible)
Radio?

Television?

Mobile Telephone?

None mobile telephone?
Electricity?

Electric mitad?

Chair?

Table

Bed with cotton/sponge/spring

mattress?
Watch/clock?
Refrigerator?

Kerosene lamp/pressure lamp?

Yes (V)

No (x)

Q115.

Does any member of this household

own:
Bicycle?

Motorcycle or motor scooter?
Animal-drawn cart?

Car or truck?

)

Yes(V)

No

Ql16.

Does any member of this household

1. Yes
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own any agricultural? 2. No
QI118. Does the family have livestock herds, 1.Yes
Other farm animals or poultry? 2.No skip ——» QI20
QI119. If the answer for Q118 is yes, type their
number
Milk cows, oxen or bulls?
Milk cows, oxen or bulls  -------mmmm--
Horses, donkeys, or mules?
Horses, donkeys, or mules ------------
Camels?
Camels = s
Goats?
Goats e
Sheep?
Sheep 0 -
Chickens?
Chickens  —mmeeeeeeeee
Beehives? )
Beehives 000000 e
Q120. Does any member of this household 1.Yes
have a bank or microfinance saving
2. No
account?

Part two: Environmental health conditions

Ql21. Type of floor material of the living house 1. Mud
(observation) 2. Wood
3. Cement
4. Other (specify)
Q122. Type of roof material of the living house 1. Wood
(observation) 2. Thatched
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3. Corrugated iron sheet
4. Others (specify)
Q123. Do animals live in the same house where the 1.Yes
member of the family live (observation)
2.No
Q124. Number of rooms in the house | —===-mmo-
QI125. 1.Yes
Do you have hand washing facility? 2.No
Q126. Do you have latrine? 1.Yes
2No skip —» QI30
Q127. Type of latrine facility (observation) 1. Flush/pour flush to piped sewer system
2. Flush/pour flush to septic tank
3. Flush/pour flush to pit latrine
4. Ventilated improved pit (VIP) latrine
5. Pit latrine with slab
6. Pit latrine without slab
7. Others (specify)
QI128. Ownership of the latrine 1.Private
2.Shared with neighbors
Q129. Is feces seen around the pit hole (floor)? 1. Yes
(observation) 2. No
Q130. Is feces seen around the house (compound)? I. Yes
(observation) 2. No
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QI31. If the household has no latrine, where do you 1. Open field
dispose human waste?
4.0ther (specify)
Q132. How do you dispose refuse? 1. Pit 2. Open field
3. Burning 4. Garbage can
5.0ther
QI133. From where do you get water for drinking? 1. Pipe
2. Protected well/spring
3. Unprotected well/spring
4. River
5. Other (specify)
Q134. Distance from house to water source | --———---- Minutes
QI135. Type of collection container 1. Pot 2. Plastic bucket
3. Iron bucket 4. Jerry can
5. Other
Q136. How did you transport the collected drinking 1. In a covered container
water to the house yesterday?
2. In an uncovered container
3. Other (specify
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Q137. How many times did you collect water for
drinking yesterday?
QI138. Capacity of the container, which you used to
collect water for drinking yesterday? ]
----------- liter
Q139. Do you treat your water in any way to make it | 1.Yes
safer to drink?
2.No skip — Q138
Q140. What do you usually do to the water to make it | 1. Boil
safer to drink? )
2. Add bleach/chlorine
3. Strain through a cloth
4. Others (specify)

Part three: Behavioral conditions

Ql4l. Does the child take other food than breast 1. Yes
milk? 2. No skip —» Q142
Q142. Do you separately prepare food using separate 1. Yes
material for the child? 2. No
Q143. What food/fluid is the child mostly taking (if 1. Cow’s milk
the child is not on exclusive breast 2. Powder milk
feeding)?more than one is possible 3. Gruel
4. Adult food
5. Other (specify)
Q144. What do you use to feed the child? 1. Hand
2. Cup and spoon
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3. Cup
4. Bottle

5. Other

Q145. Did you wash your hands yesterday? 1.Yes

2.No skip — Q145

Ql14e6. In which condition did you wash your hand? 1.Before food preparation and

eating

2. After eating

3.After visiting latrine

4. After cleaning of child bottom

5. other (specify)

Q147. What did you use to wash your hands? 1.Soap & water
2. Ash & water
3. Only water

4. Others (specify)

Part four: Information of the index child

Q148.
Age | e Months

Q149. Sex | e

Q150. Birth order of the child

QIS51. Have you ever breastfed your child? 1. Yes
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2. No skip ____, QIS53
QI152. For how long did you breastfed your child?
-------------- Months
QI153. What is his/her current breast feeding status? 1.Exclusive breast feeding
2. Partial breast feeding
3. Not breast feeding
Q154. At what age did the child start supplementary
feeding/weaning food?
------------ Months
Q155. Did the child receive measles vaccination( for | 1. Yes
those greater than nine months age)
A. by the response of the
respondent or
B. by checking card
2. None
Ql56. Did the child receive Rota virus vaccination? 1.Yes
Rvvl
Rvv2
A. by the response of the
respondent
B. by checking card
2.No
Q157. Does your child experience diarrhea in the last 1. Yes
two weeks 2. No — end.
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Date of the interview----------- Name of the interviewer Signature----------

Name of the supervisor........................ Signature............
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11. Annex II: Questionnaire Tigrigna version
AfO ANQ ezZOCOT

4 At hh 9
TPUVCT hEA AAP P0G AN taN

ANDOLE ADAL T8mP & STA I teht: havlit Govk AhNHAQYVIS T+ HhaT T8
@O At AT OAT L Hh'F PRI FTT TPEAT WA AD aohtt,2015

2A oottt PLOLPETCh AHPHAO 01 TOAHF Ad+@d A

l. Ak 7067%+ Ht+avio 1H A ZhAh T OAM 7 A F@ wFaoC @ Ak 1H 90
Heeg P& hishNaah ig@rehesnnh NEePhethE:

2. Ak 1H A Hoe A NPHEN Qb AN AGATI HI W G497 At 1H
TeTAt Nt TP LT NP U@L T TP

3. Ak HehAOMe a0 Gk V9?7 A& @2 +hGhLt A7+HHLNLS 1Tho®oAhn
ot/ Fe

4, St V97 A& e +hGhyL+t 0 ZhNNiG et 079t aAT AL GO QP
htt Ut 0 hd NTANE 11 PA bt &FLT oo g med: :

5.6+t V97 A& ®f +hGhed AT+HEZMANNLI@AQ hPAFChAN Atth
ThAA IH $0C A TOE HPEATH hA&: :

G LGP/ 0 PId avnit it

1 ave, eN7N:: AT A0 W74 Fhat &710P H+EO740 T8
AfO ANQ a0t ¢ h&ed TPUCTE HAP P0G hl+aN +P7¢6L AP avh ®
HAah: : Al +tP7¢62 AHOA ANtk Ao+ Aok A0 HA@ VI G+ Hhat T8
@0 At w7 PO Uh0 PR T O ARTPLR T hANPSR POGT AtchchH V977 HAP
ChNAN®LE AOAL T TNAALR A6 TPPAA @GOt AN Phf L QChAN::
AAL 1THDP AN+7 7050k Htood 9 A7k A Hhh + AHP AN AOA HTT A6
PO @b At Fivl Aot Gavt Ut b hhb hhth® AP

AL a6 G o+t 7Phee N hgh ANO 22001 heA +PvCt 765 mNd+taNn: o+
OhéT @8 AOAL T a7 HPANPRP AhA+T €F& 20k he:: ATUVNP ANG T
T U0 T HTEAAR 9N AL AhA+7 68 P0G TALTPOI A LmPI he::
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AH A htt AH 19 bt T0+FaND HhT eh? FLATFT hIPHP 6 A
heoaednedt: : Hht 2? ATVANL AN &3 NH LN A+ o1 98 A hA 90 ms
HthA® AR :

AQH a6 SOt TPAFE NLAP TP ARIANPTT LA HEOADP AP AT H70% T
NIAhFAAG O : : At PA @htt A0 LA HOAWPUIH PREO LNAN AR :

AbhbL cht hte &7

At oo GO E T POIE €FPLT LnP/MT? A @ N
G L et 4,C e oAt

G L gt &,C TP oAt

/(W

QIOl. a9 +na

Ql02.x &¢d  l.h+e 2.1 mC
Q103. mFA A O Hh A A -m-mmmmmme-
Q104. 0 H v cht: havfi i+ R OO e

NEA hL: WNCOT ADTIL @7 It JF HPAD -+

T ¢ ot ot G L NN & ago ot

l. »e 2.+7 000 LF
QI05. |At awaq ot UI? HAP ChA

Q106. |9t v9 7T A&/tThant £oae | —emee- h avf
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Q107.

Tt Vvl T A&/FThAaNMT T8 A8C
v gt

lL.naat w8

2H+ 4+ et

3Ah4C HRT10C T

4.0 Nk ¢ HPH

S500h /2P a/

Q108.

Y 29

lLhcatger

2. avfy A P°

3hakh/emba/

Q109.

TetkviT A&/tThanT G L
t9ovCt el

l.H &+ av7 ¢+

2.0 h&7T P7TA07T Thhd

3.1-4

4.5-8

5.9-12

6.00 A 12

Q110.

Tt Ve A&/tFThanLt T8 Oédh
ey b

Loy atvt Gt s

268 1H har(l ot

3108

4hiate

Shak/embal
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Ql111.

Gt URT AN O Lap

Q112.

TetVaT AN SR TVUCE heh Ft

1.0 &t avy ¢

2.9 h&7T PTANT HhhA

3.1-4

4.5-8

5.9-12

6.0 A 12

Q113.

TetURT7T AN SR Adch vy I

lLavy atvt A Gt

2108

3hin e

4.0 N3P A &cht G

Saak/emdal

Ql14.

AHPAAN vt THCHCPHADAA
OLFHaNePhaa?

Aahtéh?

Adhtseh oo 7 ?

or0C?

mé SH?

h @ ? A@7
Adhtéehn...... 1 2
Adhtéh avp 7 1 2
OFTAC ..cenen.... 1 2
ME&AH .......... 1 2
Aet 0 &, 1 2
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%ot PO &0 7 A% ... 1 2
agt+? WA 1 2
AN A N R 1 2
40 ?
QILIS. [aIHPHASO AN ML+ NI HAOT T
hte 27
ho AT
NAhAF...ooo..... 1 2
Nahar?
PHC Aaghd...... 1 2
P+Cc agha?
NZalpé............ 1 2
nZal/pes?
aong ...... 1 2
ao.§ ?
Qll6. [§e hCA @+ HT 7 A0 0+0 NI lLho 29 A7
At 27
l..hc @
Ql17. | e +a NPT G & 1 97 Phe9° 2.7 948,
A3 A?
3.8 av@ Y
4 nah/et+Pa/
lLho
QlI8. |[fe17H A7aAa+ haaha? 22 NAG7T 6 szagwnk
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Yt 6 ¢ QLIS Ah® A7 +h e
@AQ NP O Hh Lo hé

N I G I L e —

QIL19. P W S TR . ——
TL o0 AMTENbEL?
L —
LN AL NPA?
ME\ -=============
7 ao)\ ?
b —mmmmmmmmmmmee
ma?
£ C Urmmmmmmmmmmmee
n.o6?
21 (JEE——
LCu?
TV 0?
Q120. [HbhY SLH LTANAAAGL T2hC lL.ho 22 A7
$LG7TH @ AT vy A& HAP At &7
heaha+: §6haNPP 765 HPADT
l.chav@:
Ql2l. [se HYNCcA1H &CO+ %221 (At 207 Rk
TH QA°CA L HIANO)
3.0 97
4nah/21408
1.0 7 eng L
Ql122. |9 H1\CK1H ACO/MG/A @1+ (A |2.008
TH Q1°CA L HIAN)
3ecec
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dadh/emdal/

Ql23. |A7aa T AN @AMIHAP ALLT &27 | lh@ 242097
H1 N&? (AL 1H NPCARAL HIPAN)

Ql24. [0 Hhh&A T LT 1H

QI25. |92 h& aho (LhAPIP LY lL.ho 2.0 NAG 7

QI26. |7+ (L /avg 8E A AP &2 l.ao
20 1AG 7 ST WI30.£HA &
1.0 +0 Heh

Ql27. |s et 0T T 0T /av0 58 A 21 +7? 2.6 N aTtth Héha
3.9 010 & N0
470 3 aomp A HA P
S5A87T HAL +&O& AT T0+F
6.h&87 HeEAAHAL +&D&TUATT0T
7.0 Ak

QI28. |?71+ S et 070+ /g 857 l.geaa 2.6¢ 4H0C
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QI29. |a1 /&7 A0k S A7 H0t/avg 85 lao 2.0 07
¢88 Ao &2(NPCHL HIAN)
QI130. | A1 ¢/8F7T ANt At &2(1PCh e | lLho 2207
HI°A ()
QI3l. |70/ 8 A7 &hC HLNANIP 1.A N av8 2han/erae/
ANL P av?
1.6 0 1808 NP4 A
Q132. | L4 P Dh& havg + @9 8.7 2.4 N 935
3PP 9 A
AR N APhAOAPPCIPNAR N
@ L4k
S5han /g1ae/
Laq7a
Q133. [Ha+ T2 ane &Tda? 200 Hthd @ T 8D L/ e,
3NN HLThAD T LD /7 en,
400 @8 ML
S5han /e1ae/
Q4. |aN1Hn® Gt T ht+Pd At Ho | —-—-mmmmmmemeeee LEP
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LCOhaAN h7LL g &7

1o t+c
QI35. |Ha+ a9 ANl 7 8 ¢ Mé-P PP ? 2.0 A8/ 9
3.aa%/0eF
4%¢sn7
Shax/emen
1h&7 NHAP A Ph
QI36. | +9A. 7 0 F& Hh @ 992 0 ¢4 a9 |[2.h87 OH LN APk
71 H Nihavg A 9°9, A he9°P?
3.nAA/embn
QI37. | +toA. T Ph 3 Hh@? a9 h7 L8 Al | - ° h,
¢ 8, hgo/h avA A (1 9°?
QI138. | + 910, 912 HF 8 hivovr oM P 9L HMH | - At e
@@, aomy ?
lLho
QI39. |AtaTLP 90 64 7910C NHihY 2R 87 hteP? ST QI138. 2 HA &
o7 % ettt mh P 22
1.9°6 A ¢k 3.0h&7 19C¢
Q140. | a\H thtb & AH A TFOTLP 718 6 4L 2.h s 7 4nakh/eam®n
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TPUI0NC AT IRt PP ov?

NEA AAOT: Athhd V97 HPAD T

lho
Q141. AT a7 ANl A& 09 A ALA 2h 00 L7 S ®I42. 6 HA
emh & &7
Q142. T hmeT TOLE PPAINe SAPA &7 l.ho 22 SAODNT
1.2 A mo1.0 0
Q143. AT a7 ANl A& D9 AL ALA 2.6 2 héopro 0
HOANL AT TR r:ATFL ALY T
319+
oL ¢ SAPNK?
4.9 06 908t 9.
S50Ah/2106
1.NAL7
Q144. ThVveT NPT L CANOA? 200027 9707
3NNrm
4.500h/27106
lao
Q145. PN ALT TALOT T LT &7 2408440 TN _Q'l’45.,6‘H(\(\‘
1. &9 9091 (1, 9°L&A DL PO &7
Q14e6. avl (| oA | AP 7 Hcho Q7 2.8hé 9 (.
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3.&6h6 AN OT7 0T

4.6 V17T P6C L

S5.nAA/21 406

Q147.

ALT NPFL A? 7 HhoQ?

L.N7e7 q oog 7y

20787 Hhaeh 0+ 7

30918 T éch

4. 90h/21400

NeEAACAOt: AQLFGTRE TP T GO0 Htad o w77

Ql48. (o & e D C ch
Q149. (2 ] e
Q150. At v97T13REmMANTLL AR? | e
lao
Q151. At vVv9700 MmN A& MmN% & L2&AT? |2AL4N7 ﬁ‘fﬂ—QIS&,@'HAA‘
Q152. 7Th72L HahdA a® 00 1 A& | —mmmmmmeeee D C ch
mNe?
1.0 Nl A & Téch &TPP
Q153. ANH hZ AP7T 0+ 31+ 00 ml h & 2000 60 Ml A& Téch &TP P
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Tt Vvl T AR Lo A?

349200 M0l A& K QTPIT

Q154.

AtvVvl7T AN Nh78020L%Thht
toah a0 LT ?

QI55. |G 7€ h+a+ +htn 2?2 (T A0 A
FAGT OC NN T Téch)

lLao 1.10A0NELF At mAa g

l.2hc & NCh L

2agth+07

Ql56. |[secragdn ntrat +ht &?

lao

RVV1]

RVV2

L1k > ht mad g

1.2hc e N9Ch L

2R +0+07

QI57. |h£t V97 AN HhAd hA+ o3
@I RT Y RCP 2T

lao

2ALITNCT PO8ATY

N R TN N N R

At PA bttt Hoohh A G9P°

AT e +TCAHC
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