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Abstract

Background: Diarrhea remains one of the leading cause of infant mortality (16%). Particularly
diarrhea is most common among children age 7-12 months in Ethiopia and those who are not
exclusively breast fed infants were more affected. Even though there are many researches done on
under five diarrheal morbidity, data on infants are scanty.

Objectives: This study assessed prevalence of diarrheal morbidity and associated factors among
7-12 month infants in Geze Gofa woreda Gamo Gofa Zone Southern Ethiopia, 2016.

Methods: A community based cross-sectional study was conducted among infants of 7-12 months
in Geze Gofa woreda Gamo Gofa Zone. Sample size was calculated for each specific objective
using epi info for window 7 version and highest sample of three hundred eighty six infants of 7-12
months was used as study unit. Two stage sampling method was used to get study unit. Data were
collected using structured questionnaires and mothers/care givers having infants of 7-12 months
were respondents. The data were entered to Epi- data version 3.1 and analyzed using SPSS version
20 software. Descriptive statistics were used to summarize study variables. Bivariate logistic
regression was used to assess the relationship between outcome and independent variables.
Variables with P < 0.25 in the bivariate analysis were considered for inclusion in the multivariable
analysis. Variables with P < 0.05 in the multivariable analysis were considered significant.
Result: The prevalence of diarrheal morbidity in infants was found to be 21%. Failure to take
Rota immunization (adjusted odd ratio (AOR): 2.518, 95% confidence interval (CI): 1.221, 5.193),
lack of hand washing facility (AOR: 2.912, 95% CI: 1.499, 5.659), unimproved source of water
(AOR: 3.643, 95% ClI: 1.924, 6.897), starting complementary feeding before six month (AOR:
3.117, 95% CI: 1.604, 6.059) and bottle feeding (AOR: 2.180, 95% CI: 1.122, 4.235) were
independently associated with diarrheal morbidity in infants.

Conclusion and recommendation: Twenty one percent of infants in the study area were suffering
with diarrhea. Occurrence of diarrhea could be decreased if the woreda administrative, woreda
health office and health extension workers work together on interventions aimed to improve infant
Rota immunization, hand washing facility availability, usage of improved water source, exclusive
breast feeding and using cup to feed infant.
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1. Background information

1.1. Introduction

Infant and child mortality rate is an indicator that is becoming more popular and is commonly
quoted on the agendas of public health issue in the world(1). Recent data released by the United
Nations show that under-five mortality rates have dropped by 49% between 1990 and 2013. But
overall progress is still short of meeting the global target of a two-thirds decrease in child mortality
by 2015(2). According to 2015 world bank report infant mortality in Ethiopia was 41 per 1000(3).
Recent population based cohort study conducted in rural parts of Ethiopia shows that infant
mortality ( IMR) was 47 per 1000 live births (95 % CI: 41, 54) over the four years of follow-up(4).
According to 2014 mini Ethiopian demographic profile total infant mortality rate was
55.77/1000(5). However Ethiopian ministry of health sector development program IV plan to
decrease infant mortality to 31/1000 by 2015 which shows more efforts will be needed(6).

More than 90% of child deaths are due to pneumonia, diarrhea, malaria, neonatal problems,
malnutrition and HIV/AIDS, and often as a combination of these conditions.in Ethiopia(7).
Diarrhea is preventable diseases so that it is the prioritized interventions for reducing child
mortality rates in Ethiopia(8). diarrhea can be prevented through: increasing access to safe
drinking-water; use of improved sanitation; hand washing with soap; exclusive breastfeeding for
the first six months of life; good personal and food hygiene; and rotavirus vaccination (9).
According to Mini EDHS 2014 data only 57 percent households have access to an improved source
of drinking water in Ethiopia, Only 4 percent of households in Ethiopia use improved toilet
facilities that are not shared with other households, Forty-three percent of houses have dung floors,
and 42 percent have earth or sand floor(5). The other determinant factor for diarrhea morbidity is

exclusive breast feeding(10).



1.2.  Statement of problem

According to WHO diarrhea is defined as the passage of three or more loose or liquid stools per
day (or more frequent passage than is normal for the individual); Frequent passing of formed stools
is not diarrhea, nor is the passing of loose, "pasty" stools by breastfed babies (9). According to
WHO 2013 not washing hand with soap, poor sanitation, low quantity of water and unsafe storage
of water at household are risk factors for diarrheal morbidity(11). As UNICEF 2013 report the
other risk factor for diarrheal morbidity is exclusive breast feeding for six months and continued
breastfeeding with appropriate complementary feeding; it reduces the onset and severity of
diarrhea(12). Similarly According to Lancet Nutrition Series 2008, babies who do not breastfeed
are, generally, more than 14 times more likely to die from diarrhea or respiratory infections than
babies who are exclusively breastfed in the first six months (13).

Diarrhea have a harmful impact on childhood growth and cognitive development and It causes
death by depleting body fluids resulting in profound dehydration(14). Since 1990, the world has
made great progress in reducing child mortality; the number of deaths of children under five years
of age has fallen by nearly half, from 12.6 million in 1990 to 6.6 million in 2012. Despite this
progress, however, around 18,000 young children died each day in 2012. Sub-Saharan Africa and
South Asia together have the highest burden of child mortality and together account for four out
of five child deaths globally(15).

Considerable progress has been made to improve the infant health in the past one and half decades
in Ethiopia; The infant mortality rates have declined from 123/1000 in 1990 to 59/1000 in 2010
(8). It is due to a significant infrastructure building programme between 2005 and 2011 which
concentrated on rural health facilities in Ethiopia; Over 10,000 health posts, 2,000 health centers
and 73 hospitals were constructed during this period(16). The Health Extension Program (HEP) is
also an innovative health service delivery program that aims at universal coverage of primary
health care through effective implementation of the 16 packages(6).

But still Diarrhea remains the second leading cause of infant mortality (16%) after pneumonia
(17%)(17). Diarrhea kills 2,195 children every day which is more than AIDS, malaria, and measles
combined and this diseases account for 1 in 9 child deaths worldwide(18). Globally, there are

nearly 1.7 billion cases of diarrheal disease every year; It is a tragedy that diarrhea, which is



prevent able disease also remains a leading cause of mortality and morbidity of children in Sub-
Saharan; 40% of childhood deaths from diarrhea worldwide will occur in Sub-Saharan Africa by
the year 2000(19). And it is common among 7-12 month age group ; according to a population
based study conducted in a rural community in south India in 2009 Children in the age group 7-12
months had the highest prevalence of diarrhea to the extent of 40.7% followed by in the age group
13-24 months and 0-6 months(20). The median annual incidence of diarrhea in Sub-Saharan Africa
peaks among infants 6 to 12 months old and decreases progressively thereafter 6- to 11-month-old
and children in Africa had a median of 4.5 diarrhea episodes per year(19). according to study done
in peri-urban Zambia 26% children under 2 years experienced diarrhea, analogous to at least 13
episodes of diarrhea per child per year but Diarrhea prevalence was 22% (83/372) for all children
under 5 years(21).

The risk of having diarrhea reaches peak at the age of 6-11 months. In this age group, the risk of
having diarrhea was more than three times higher than those children who were aged 0-5 months
and After the age of 6- 11 months, the risk of having diarrhea become decreased(4). The significant
effect of age was retained even after the other variables were controlled for According to 2011
EDHS data diarrhea is also most common among children age 6-12 months and among those who
are not exclusively breast feed in Ethiopia, this survey also reveals that the prevalence of diarrhea
in SNNP, the study area, is 16.4% which is higher next to Somalia (19.5%), Benishangul-Gumuz
(22.7%) and Gambela (22.6%)(1).

Even though there is many study done on under five diarrheal morbidity in Ethiopia; and they
shows that diarrheal morbidity pick age is 7-12 moth but there is no recent research done among
7-12 month age group(22)(23)(24)(1). More over there is no study done on diarrheal morbidity
and associated factors at any age group in Geze Gofa woreda, Gamo Gofa zone. Hence conducting
this study is essential in order to identify the prevalence of diarrheal morbidity and associated

factors among 7-12 months infant in Geze Gofa woreda Gamo Gofa zone.



2. Literature review

2.1. over view

Diarrhea determined as an important public health problem worldwide(25). UNICEF/WHO joint
report in 2010 on preventing and treating the second leading killer of children identified that Early
and exclusive breastfeeding, Rotavirus vaccination, Handwashing with soap, Improved water
supply and Community-based sanitation are determinant factors of diarrheal morbidity (26). In
2011 EDHS mothers were asked whether any of their children had diarrhea at any time during the
two-week period preceding the survey. If the child had had diarrhea, the mother was asked about
feeding practices during the diarrheal episode. The validity of this indicator is affected by the
mother’s perception of diarrhea as an illness and her capacity to recall the events. With this in
caution 13 percent of children under age five were reported to have had diarrhea, in the two-week
period before the survey. Diarrhea was most common among children 6-12 months age group
(24.8 %)(1).

2.1.  Prevalence of diarrheal morbidity

A cross sectional study done in Ghana in 2015 shows that the two-week diarrhea prevalence rates
were 11.4%(27) and study done in West Bengal in 2015 reveals that the prevalence of diarrhea
was found to be 22.73% (28). Different studies conducted in Ethiopia shows higher diarrhea
prevalence than the EDHS 2011 data and the study conducted in Ghana and Bengal; For example
A cross sectional study done in eastern Ethiopia in 2013 reveals that the prevalence of childhood
diarrhea was 22.5%(29); Similar study conducted in 2014 shows that the prevalence of diarrhea
found to be 19.6% in shebedino district western Ethiopia(30). Facility based cross sectional study
done in 2014 in Debre Birhan referral hospital prevalence of diarrhea in children was found to be
31.7% (31). Similarly according to a cross sectional study conducted in 2012 the two weeks
prevalence of diarrhea among children was 30.5% in Arba Minch district southern Ethiopia(24).
The other community based cross sectional study done in Aduwa town Tigray reveals that the
Prevalence of diarrhea among infants of 7-12 months old age in northern Ethiopia was found to be
26.35% (32).

2.3. Factors affecting diarrheal morbidity

2.3.1. Sociodemographic and economic factors

A study conducted in West Bengal shows that from the overall 22.36% prevalence of diarrhea

21.73% was found to be males and 22.89% female which shows that being male/female has no
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significant difference for diarrhea morbidity risk, but the study reviles that age of the child was
determinant factor for diarrheal morbidity; according to the study finding there were 57.69%
diarrhea cases in children of 7-12 months age group, followed by 25.71% in those of 13-24 months
age group(28). This finding were supported by a cross sectional study conducted in sub-Sahara
Africa showed that the prevalence of diarrhea was 23.8% and children under 24 months were
highly affected(33). A cross sectional study conducted in Ghana at the same year with Bengal
shows that the mother’s age [(AOR) = 3.52, 95% (Cl) = 1.11-11.16] and educational level (AOR
=4.77,95% CI = 1.85-12.28) were significant risk factors of childhood diarrhea(27).

A cross sectional Study conducted in Arba Minch in 2012 children whose mothers were not
attending formal education were more likely to develop diarrhea when compared with children
whose mothers were attending formal education (AOR = 1.89, 95% CI =1.35, 2.53)(34). A Case
control study conducted in North Achefer District, Northwest Ethiopia, monthly income of
mothers was found to be determinants of diarrhea. According to this study children born from
mothers whose monthly income were less than 850 Birr were nearly two times more likely to be
cases than those whose mother’s monthly income was higher than 850 Birr. However, in this study
educational status of mothers fall below the level of statistical significance(23).

Another case control study in wolayita Soddo in2012 shows that the odds of developing diarrheal
morbidity was 2.6 times higher among children with fathers having no formal education compared
to those with fathers who completed high school (AOR=2.56, 95% CI:1.25, 5.25). according to
the study diarrhea morbidity were about 4 times higher among families perceived that they were
economically very poor when compared to families perceived they were rich or medium
(AOR=.3.84, 95% CI:1.25, 11.82). But the study reveals that other socio-demographic
characteristics including, educational status, age, marital status, ethnicity of the mother and family
size were not significantly associated with diarrhea morbidity(35). This finding is contrary to the
study conducted in Arba Minch, Achefar district and Wolayita by its mother educational status
factor.

2.3.2. Environmental factors

Study in Wolayita Soddo and in Debrebirihan shows children in households with no latrine were
about 13.5 times (AOR=13.45, 95% CI:3.58, 50.49) more likely to develop diarrhea compared to
children of households with latrines(35). Another study conducted in west Gojam Ethiopia in2012
The odds of having diarrhea in children who lived in households which had no latrine facility were



two times higher the odds than in children who lived in households which had latrine facility (AOR
= 1.9, 95% CI: 1.03,3.38)(22). According to a cross sectional study conducted in eastern Ethiopia
Improper refuse disposal practices (AOR = 2.22, 95% CI: 1.20, 4.03) and lack of hand washing
facilities (AOR =1.92, 95% ClI: 1.29, 2.86) were the major risk factor for diarrhea morbidity(29).

2.3.3. Behavioral factors

A cross sectional study conducted in Qatar in 2011 showed that exclusive breast feeding was
protective for diarrheal morbidity; according to this study the risk for presenting diarrhea was
higher in formula fed (48.7%) and partially breastfed children (37.3%) when compared to EBF
(32.5%)(36); this finding also proved by a cohort study conducted in Bangladesh that shows there
was a significant association between the lack of exclusive breastfeeding and diarrhea morbidity;
The adjusted odds ratio for diarrhea was 2.50 (95% ClI: 1.10, 5.69)(37). Another longitudinal
Study done in three Sub-Sahara country in 2013 shows Incidence of diarrheal morbidity among
infants was found to be least among those exclusively breast fed for 6 months and most when EBF
for less than 6 months (p = 0.045). It was also more when infants were weaned with a combination
of animal milk, formula milk, semi-solids and solid diet and least when weaned only with semi-
solids and solids (P = 0.018). Diarrheal episodes were more in infants who were bottle-fed (P <
0.001)(38).

Behavioral factors of diarrheal morbidity were similar with the study conducted in Qatar,
Bangladesh and sub-Sahara Africa; for example study conducted in Debrebirihan method of
drawing/pouring water from storage container, and covering water storage container had
significant association with diarrheal diseases [(AOR: 1.371, 95% CI: 1.137 - 1.607) and (AOR:
1.304, 95% CI: 1.110 - 1.836)], respectively(31). Similarly study conducted in Arba Minch and in
Wolayita Soddo showed children whose mother had poor hand washing practice were more likely
to develop diarrhea when compared with children whose mother had good hand washing practice
(AOR=2.33, 95%CI =1.80, 4.15)(34).



2.2. Conceptual framework

Demographic and Socio-Economic Factors:
e Age of mother and father

educational status of mother and father Environmental Factors:

e  occupation of mother and father,

e Economic status

e Religion, Marital status

e Age and sex of the infant, gestational age
at birth

e Place of delivery

e vaccination status

e Availability of latrine
e Type of latrine
e Hand washing facility

2\

Diarrheal morbidity among Infants of 7-12

month age group

2 N

Behavioral and nutritional Factors:

o Breast feeding status,

e Time of complementary feeding start,
e Method of complementary feeding,

Figure 1 conceptual frame work that shows determinant factors of diarrheal morbidity developed

from different literatures



2.3. Significance of the study

Finding the factors associated with childhood diarrhea helps to find possible intervention
methods to decrease diarrheal morbidity. It also uses for monitoring and evaluation of child
health program. So, this study will have important implications for health intervention
programs and with a view of adding to the existing body of knowledge in the study area in
particular and in the country in general. The result from this research also uses as a base line

for further study.



3. Objectives

3.1. General objectives

To assess the prevalence of diarrheal morbidity and associated factors among 7-12 month infants
in Geze Gofa woreda, Gamo Gofa Zone, February- April 2016.

3.2. Specific objectives

> To determine the two-week prevalence of diarrheal disease among 7-12 month infants in
Geze Gofa woreda, Gamo Gofa Zone.

> To identify factors associated with diarrheal morbidity among 7-12 month infants in Geze

Gofa woreda, Gamo Gofa Zone.



4, Methods and Participants
4.1. Study area and period

The study was conducted in Geze Gofa woreda, Gamo Gofa Zone, Southern Ethiopia, which is
located 517 Kilo meters to the south of Addis Ababa. The woreda is bounded by Demba Gofa
Woreda in east direction, by Basketo special Woreda in west, by Melokoza Woreda in north and
by Oyda Woreda in south direction.

In the woreda there are 30 Kebeles with a total of 18,231 households (HH). According to the
woreda 2007 E.C demographic profile data the woreda has total estimated population of 85,667
out of which 42,576(49.7%) are male and 43,091(50.3%) are female. from this 13,373 (16%) are
under five while 1,627 (2%) are 7-12 months age group.

In the woreda there are three public health centers, thirty health posts and three private clinics, 1
drug shops and 2 rural drug venders. There are also more than 7 different non-governmental
organizations working on different areas like Integrated Family Health Programme (IFHP) and
Communicable Disease Control program (CDC). There are three health centers which gives
integrated management of neonatal and child illness (IMNCI) services by trained health
professionals and one health center gives inpatient feeding center services. Data were collected
April 12- 27, 2016.

4.2.  Study design

A community based cross-sectional study was conducted among 7-12 month infants in Geze Gofa
woreda, Gamo Gofa zone.

4.3. Population

6.3.1.. Source population

Infants of 7-12 month age in the woreda.

6.3.2. Study Population

Selected Infants of age 7- 12 months that fulfil the inclusion criteria.

6.3.3. Study unit

Infants of age 7-12 month.
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4.4. Inclusion and exclusion criteria
4.4.1. Inclusion criteria
Infants of 7-12 months age with Mothers/care takers and who lived in the area.
4.4.2. Exclusion criteria
Infants in the age group 7-12 months with mothers/care takers but who were unable to respond
due to severe illness in the interview.
4.5. Sample size determination
Using EPI INFO for window version 7, Sample size was calculated for each specific objective and
the highest sample size was taken (n=386)
For Objective one: Sample size was calculated using single population proportion formula. The
prevalence of diarrhea for the study area was not known from previous studies. Hence, the
prevalence of diarrhea for infants of 7-12 month was taken from a study done in Tigray which is
26.35%(32).
So, by assuming p =26.35%, Za/» = critical value at 95% confidence interval (1.96), d =desired
precision (5%), DEF = design effect for two stage sampling (1.5) and using correction formula
since the source population is less than 10000 and finally adding 10% for none response rate, the
total calculated sample size was 386 mothers/care takers with infants of 7-12 month who fulfilled
the inclusion criteria.
First: n = [(Za/2)*> x P x (1-P)] * DEF = 447.3184

d2

Where:-n= the required sample size

Z= the standard score corresponding to 95% ClI, and is equal to 1.96

P= the proportion of diarrhea which is to be 26.35%

d= level of precision (margin of error) which is 5%

DEF= is design effect which is taken 1.5

Then: since N (entire source population) was less than 10, 000 which is 1627, the required sample
size was smaller. So that the desired sample size (NF) estimated by using Finite Population

Correction (FPC) formula.
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NF =_n
1+ (n/N)

= 350.865

Where NF =desired sample size (with population < 10,000)

n=desired sample size (when population > 10,000) which is 447.3184

N=the estimate of the population size which is 1627

Finally adding 10% non-response rate
NF + 10% NF = 386 infants of 7-12 month.
For specific objective two: using two population proportion formula: considering latrine

availability, occupation of father and measles vaccination as determinant of diarrheal morbidity

taken from study done in Debre Birhan, Amhara region and shebedino District respectively.

Table 1 Epi info window version 7 two population proportion sample size calculation result and

assumptions, 2016.

variable

Assumptions

Total sample

Latrine availability

Occupation of father

Measles vaccination

% of unexposed with
outcome= 28.5, % of exposed
with outcome= 54.2, 95% Cl,
80% Power, Ratio 1:1

% of unexposed with
outcome = 24.6, %exposed
with outcome =45.2, 95% Cl,
80% Power, Ratio 1:1

% of unexposed with
outcome= 21.4 % of exposed
with outcome=9.7, 95% Cl,

80% Power, Ratio 1:1

128

94

322
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4.6. Sampling procedure

A two stage sampling method was employed to get study unit. First, the woreda was clustered into
30 kebeles. Then ten kebeles (more than 25% of the total twenty nine rural kebeles) was selected
using simple random technique (lottery method). Finally proportional to size allocation, a total of
386 mothers/care givers with infants of 7-12 month age was identified from the selected ten
Kebeles. The study unit was selected by simple random techniques using sample frame prepared

from family folder registration data available in the heath post.

l woreda
30
kebeles

I Bulki I I Hoto II Yongi II % Il Sank I l K(eyza IICeIIo I l Gore I l Tsire Il Gozdi I

U r&op rtional

386
Infants of 7-12 months

Cluster sampling simple random sampling

Figure 2 two stage sampling procedure stepwise illustration to study unit.

4.7. Data collection techniques and procedures

Data collection was made using a house-to-house visit used structured questionnaire
administered by an interviewer. The questionnaire was prepared based on EDHS 2011 data and
other reviewed literatures. The questionnaire first was written in English, then translated into

Ambharic, and then translated back into English to assure its consistency. The respondents were
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mothers/care takers with infants of 7-12 month age. In absence of a respondent visits was repeated
for three times to minimize non-response rate as possible.

Ten data collectors who are non-health professional diploma holder and Amharic speakers were
trained in questionnaire administration and data collection procedures and ways of data quality
and ethical issue. The data collection was supervised by three supervisors (non-health professional
degree holder) and the principal investigator at the center. Their role was to daily check the
consistency, clarity and completeness of the completed questionnaires. The data collectors along
with their supervisors were given two days training about the questionnaire and data collection

procedures after prepared training manual.

4.8. Data quality control

To ensure data quality, the questionnaires first prepared in English, then translated into Amharic,
and back into English to assure its consistency. Training was given to data collectors.
Questionnaire was pre-tested in infants with mother/care taker in Demba Gofa woreda that had
similar population with the study area. Collected data was edited and cleaned on daily basis for
completeness. Corrective measure was taken timely; to ensure data quality at each data collector
level.

4.9. Operational definition

Diarrhea: is defined as having three or more loose or watery stool in a 24-hour’s period in the
household within the two weeks period prior to the survey, as reported by the mother/caretaker of
the child.

Behavioral factors: for this study includes infant breast feeding practice, complementary feeding
practice, method of feeding practice and feeding utensils washing practice.

Child immunized: applied to using immunization card or if the mother/care takers remember her
infant immunization status.

Uneducated: is to mean as the respondents answer that they have no any formal education or
cannot read and write.

Primary school education: is to mean as the respondents answer that they have educated formal
education up to grade seven and lower.

Higher education: is to mean as the respondents answer that they have educated up to grade eight
and above.
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Improved latrine: is to mean latrine that has cover and no flies around during survey including
Flush/pour flush to piped sewer system, Flush/pour flush to septic tank and Ventilated improved
pit (VIP) latrine.

Unimproved latrine: is to mean latrine that has no cover and flies around it during survey.
Hand washing availability: is to mean availability of water with soap or ash during survey and
as the respondent told they use it.

Improved water source: is to mean as the respondents answer that the household’s uses water
from Pipe, Protected dug well, protected spring.

Unimproved water source: is to mean as the respondents answer that the household uses water
from unprotected well, unprotected spring, River.

Less frequent feeding utensils wash: applied to mothers/care takers who respond as they does
not wash their infants feeding utensils immediately before and after use.

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

4.10. Study variables

4.10.1. Dependent variable

Diarrheal morbidity among infants of 7-12 month age group.

4.10.2. Independent variables

Demographic and Socio-Economic Factors: Age of mother/care taker and the father, marital
status, house hold economic status, educational status of mother/care taker and father, occupation
of mother/care taker and father, religion, age of the infant, sex of the infants, vaccination status,
place of delivery, type of birth and gestational age at birth.

Environmental Factors: Type of water source, Availability of latrine, type of latrine, Availability

of hand washing facility, Type of floor and roof of the house.

Behavioral factors: Breast feeding status of the infant, time of breast feeding start, duration of
breast feeding, complementary feeding status, time of complementary feeding start, method of
complementary feeding and washing frequency of feeding utensils.

4.11. Data processing and analysis

After completing data collection, the data were categorized and coded by the principal investigator.
The data entered in to EPI data software version 3.1 were transferred to SPSS version 20 for
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analysis. Descriptive statistics was done to summarize the study variables. Binary logistic
regression was used to assess the relationship between infant diarrhea and each factors. To reduce
excessive number of variables and resulting instability of the model binary logistic regression was
performed separately for each variables. Factors with a p-value <0.25 were considered as
candidates and included in to multiple logistic regression model. All candidate variables were
entered together in multiple logistic regression model used back ward stepwise method to select
the significant determinants and adjusted for confounding factors. Hosmer-Lemeshow goodness-
of-fit test was checked and it was > 0.05 which fit the model. Multiple logistic regression model
identify an independent predictors of outcome variables. Variables at P value < 0.05 in the multiple
logistic regression model were considered significant. House hold economic status was estimated
based house hold assets using principal component analysis.

4.12. Ethical consideration

Ethical clearance was obtained from Institutional Review Board (IRB), Jimma University.
Permission was obtained from Geze Gofa woreda health office. Verbal consent was secured from
each respondents. The respondents name did not mention to maintain Confidentiality and privacy.
Infants with diarrhea during the data collection process were given ORS and their family members
were advised to take them to the nearby health institution for better management.

4.13. Dissemination of the finding

The result of this study will be presented to Jimma University colleague of Health Science
department of epidemiology. It is also disseminated to southern regional heath bureau, Gamo
Gofa zone health department, Geze Gofa woreda health office and to local NGOs in the study area

working on infant care and support. Efforts will be done to publish in peer reviewed journal.

5. Results

5.1 sociodemographic and economic characteristics

A total of 385 mothers with infants of 7-12 months participated in the study with a response rate
of 99.7%. The age range of mothers/care takers in this study was between 15 and 48 years. The
mean age was 27.5 (SD+9.9) years. As to the educational background, 153 (39.9%) were
uneducated, 98 (25.4%) primary school and the rest 134 (34.7%) were higher-level students and
graduates. Nearly, all of the respondents were married. Among mothers/care takers in this study
347 (90.2%) were housewife. As to the infants: male infants were 202(52.7%) of the total study
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subjects. Three hundred nineteen (82.9%) of infants were born in a health institution where as the
rest were at home. Two hundred fifty six (66.6%) of fathers were farmer and 36 (9.3) were
government employ. One hundred sixty five (43%) of husbands were uneducated while others
were primary school and higher and graduate level. Regarding religion, 194(50.7%) households
were protestant, 140(36.6%) were orthodox Christians and 17(4.4%) were Muslims (Table 2).

Table 2 Socio demographic and economic and economic characteristics of the respondents Geze

Gofa woreda, southern Ethiopia, 2016.

variables frequency %

Sex of the infant

Male 202 52.7
Female 183 46.3

Place of delivery
Health institution 319 82.9
Home 66 17.1

marital status of the respondent

married 377 97.9
unmarried 8 2.1

Educational status of the mother

uneducated 153 39.9
higher and graduate 134 34.7
primary school 98 25.4

occupation of the mother/care taker
housewife 347 90.2
government employee 22 5.7
other 16 4.1

age of the child mother/caretakers

15-24 209 54.4
25-34 63 16.3
35-49 113 29.3

17



educational level of the father
uneducated
primary school
higher and graduate
occupation of the father
farmer
merchant

government employee

165
129
91

256
93
36

43
334
213.6

66.6
24.1
9.3

Three hundred one (78%) of infants were vaccinated for Rota vaccination while eighty four (22%)
were not vaccinated. Regarding wealth index quintal, 83 (21.5%) were in the second wealth

quintile.

5.2 characteristics of the child’s living environment

From the total of 385 households, 333 (86.5%) had dwelling with mud floor. Majority of dwelling
houses 311 (80%) had corrugated iron sheet roof. Three hundred thirty one (86%) of the
households had latrine and 257(73.2%) had hand washing facility. About one-third of households

(33.7%) used water from unimproved sources. (Table 3).

Table 3 Characteristics of infants living environment Geze Gofa woreda July, 2016.

Variables frequency %
Type of house floor

Mud 333 86.5
Cement 46 11.9

Other 6 1.6

Total 385 100

Availability of latrine

Yes 331 86

No 54 14

Type of latrine

Non Improved 344 98.6
improved 5 1.4
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Availability of hand washing facility

Yes 251 73.2
No 94 26.8

Sources of drinking water
Improved source 255 66.3
Unimproved source 130 33.7

5.3 nutritional and behavioral characteristics

Out of 381(98.7%) breast feed infants, 348(91.1%) started breast fed immediately after birth. Three
hundred seventy six (97.7%) infants started complementary feeding out of which 283(74.5%)
started complementary feeding at six month, 96(25.3%) before six month and other after six month
whereas 9(2.3%) not started yet. About half, 182(50.1) of mothers/care takers wash feeding
materials immediately after and before use. Out of 81 (21%) infants suffered diarrhea, 77 (95.1)
of mothers/care takers took their diseased infant to health facility for medication. (Table 4). One
hundred thirty four (35.5%) mother/care takers use bottle while 197(52.3%) mother/care takers
use cup to feed their infant.

Table 4 Behavioral characteristics of infant and respondents Geze Gofa woreda July, 2016.

Variables frequency %

Complementary feeding starting status

Yes 376 97.7
No 9 2.3

complementary feeding start time (month)
At 6 283 74.5
Before 6 96 25.3
After 6 1 0.3

Frequency of washing feeding utensils

Immediately before and after use 182 50.1
Less frequent 181 49.9
total 363 100

Action taken for the diarrhea
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Continue feeding 42 51.9

Stop feeding 32 39.55
Decrease feeding 7 8.6
Total 81 100

5.4 prevalence of infant Diarrhea

In this study the prevalence of diarrhea among infants of 7-12 month infants in the past 15 days
was found to be 21% (95% CI: 17.3,25). All infants with history of diarrhea were from mother/care
takers who are married. Similarly diarrhea morbidity was much higher among infants who live in
mood floor dwelling. Moreover the prevalence was also much higher in infants who started

complementary feeding (table 5).

.Table 5 Diarrheal morbidity among infants of age 7-12 month by some characteristics Geze Gofa
woreda July, 2016.

characteristics Participants Diarrhea morbidity
N N (%)
Family size
<=4 172 37(21.5)
>4 212 44(20.8)
Maternal occupation
Government employ 16 0(0)
Housewife 347 80(23)
other 22 1(04.5)
Marital status
Married 377 81(21.4)
single 8 0(0)
Age of mother
15-24 209 37(17.6)
25-34 63 13(20.6)
35-49 113 31(27.4)
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Dwelling floor

Mood 333
Cement 46
other 6
Start complementary Feeding
Yes 376
no 9

73(21.9)
8(17.4)
0(0)

79(21)
2(22.2)

5.5. Factors associated with infant diarrheal morbidity

5.5.1. Bivariate analysis

The results from bivariate analysis showed: sex of infant (COR: 1.347, 95% CI: 0.820, 42.213),
type of birth (COR: 1.993, 95% ClI: 0.860, 4..620), Rota vaccination (COR: 1.890, 95% CI: 1.092,
3.290), father’s education (COR: 1.784, 95% CI: 1.089, 2.922), house hold wealth index quintal
(COR: 0.428, 95% CI: 0.203, 0.899), availability of latrine (COR: 1.730, 95% CI: 0.908, 3.293),
availability of hand washing facility (COR: 2.523, 95% CI: 1.437, 4.428), source of drinking water
(COR: 4.820, 95% CI: 2.882, 8.119), infant age at which complementary feeding start (COR:
4.157, 95% CI: 2.454, 7.041), method of complementary feeding feed (COR: 0.480, 95% CI:
0.290, 0.794), feeding utensils washing practices (COR: 2.367, 95% CI: 0.833, 5.568) and
frequency of washing (COR: 2.331, 95% ClI: 1.366, 3.978) were candidate variables for multiple

logistic regression model ate p-value <0.25 (Table 5).

Table 6 Bivariate analysis of diarrheal morbidity among infants of age 7-12 month by

sociodemographic and economic, environmental and behavioral determinant characteristics in

Geze Gofa woreda, 2016.

Diarrheal morbidity
characteristics N (%)

yes no

COR (95% CI)

Sex of infant
M 37 (18.3) 165 (81.7)
f 42 (23.2) 139 (76.7)

1.00
1.347 (0.820, 2.213)*
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Place of delivery
Health institution
Home
total family size
>4
<=4

Educational status of the mother

uneducated
higher and graduate
primary school
Maternal education
15-24
25-34
35-49
Father educational status
uneducated
Primary

High level

Wealth index quintal
Lowest quintile
Second quintile
Middle quintile
Fourth quintile
Highest quintile

Latrine availability
Yes
no
Handwashing
Yes

no

68 (21.2)
13 (19.7)

37 (21.5)
44 (20.8)

35 (22.7)
23 (17.2)
23 (23.5)

37 (17.6)
13 (20.6)
31 (27.4)

44 (26.5)
20 (15.5)
17 (18.7)

12 (16.4)
15 (18.1)
23 (25)
18 (28.6)
13 (17.3)

65 (19.6)
16 (29.6)

37 (14.4)
28 (29.8)

251 (78.8)
53 (80.3)

135 (78.5)
168 (79.2)

118 (77.3)
111 (82.8)
75 (76.5)

172 (82.4)
50 (74.9)
82 (72.6)

121 (73.5)
109 (84.5)
74 (18.3)

61 (83.6)
68 (81.9)
68 (75)
45 (71.4)
62 (82.7)

266 (80.4)
38 (70.4)

220 (85.6)
66 (70.2)

1.00
1.100 (0.567, 2.135)

1.00
0.956 (0.584, 1.564)

1.169 (0.724, 1.953)
1.00
1.216 (0.702, 2.105)

1.00
0.975 (0.501, 1.898)
0.975 (0.501, 1.898)

1.784 (1.089, 2.922)*
0.590 (0.338, 1.029)*
1.00

0.922 (0.504, 1.688)
1.016 (0.549, 1.878)
1.00
0.428 (0.203,0.899) *
0.701 (0.392, 1.254)

1.00
1.730 (0.908, 3.293)*

1.00
2.523 (1.437,4.428) **
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Water source

Improved 37 (14.5) 218 (85.5) 1.00
unimproved 44 (33.8) 86 (66.2) 4.820 (2.882,8.119) **
Complementary feeding start
6 month 40 (14.1) 243 (85.9) 1.00
before 6 month 39 (40.6) 57 (59.4) 4.157 (2.454, 7.041) **
Method of feeding
Bottle 39 (29.1) 95 (70.9) 0.480 (0.290, 0.794) **
Cup 34 (17.3) 163 (82.7) 1.00
Frequency
Immediately 25 (13.7) 157 (86.3) 1.00
Less frequently 49 (27.1) 132 (72.9) 2.331 (1.366,3.978) **
* Factor candidate at p-value < 0.25 ** Factor significant at p-value < 0.05

5.5.2. Multivariate analysis

Adjustment of variables using multiple logistic regression was made for predicting variables that
were associated with infant diarrhea morbidity during crude analysis. The odds of experiencing
diarrhea among infants who did not take Rota immunization were almost 2.5 times higher than the
odds of experiencing diarrhea among infants who took Rota immunization [AOR: 2.518, 95 %
C.1: 1.221,5.193].

Moreover, diarrhea among infants in the house hold without hand washing facilities had 2.912
times higher odds of having diarrhea as compared to infant in the households with hand washing
facility[AOR: 1.912, 95% CI: 1.499, 5.659]. Moreover infants in the house hold who used
unimproved water source were 3.6 times more at risk of having diarrhea as compared to infants in
the house hold who used improved water source [AOR: 3.643, 95% CI : 1.924, 6.897].

Infants who started complementary feeding before six months were about three times more at odds
with having diarrhea than infants who started complementary feeding at six month (AOR 3.117
95% ClI: 1.604, 6.059). Moreover infant diarrhea in those whose mother/care takers fed their infant
by bottle were two times higher than the odd of having diarrhea in infants whose mother/care
takers fed their infant by cup [AOR: 2.180, 95% CI: 1.122, 4.235] (Table 6).
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Table 7 multi variable analysis of risk factors of diarrhea among 7-12 months of age in Geze Gofa

woreda, Southern Ethiopia, 2016.

characteristics

Diarrheal morbidity

COR (95% Cl)

AOR (95% CI)

Yes (%) No (%)
Sex
M 37 (18.3) 165 (81.7) 1.00 1.00
f 42 (23.2) 139 (76.7) 1.347(0.820, 2.213) 1.640 (0.857, 3.139)
Type of birth
single 72 (20.1) 286 (79.9) 1.00 1.00
twin 9(33.3) 18 (66.7)  1.993 (0.860, 4.620) 0.825 (0.191, 3.276)
Rota immunization
Yes 45(18.3)  283(81.7) 1.00 1.00
no 25(29.8)  59(70.2) 1.895(1.092, 3.290)  2.518(1.221, 5.193)***
Father education
uneducated 44 (26.5) 121 (73.5) 1.784(1.089, 2.922) 1.653 (0.842, 3.244)
Primary 20 (15.5) 109 (84.5) 0.590 (0.338, 1.029) 0.898 (0.339, 2.380)
High level 17 (18.7) 74 (18.3) 1.00 1.00
Latrine availability
Yes 65 (19.6) 266 (80.4) 1.00 1.00
no 16 (29.6) 38(70.4)  1.730(0.908, 3.293) 1.085 (0.362, 3.249)
Handwashing
Yes 37(14.4)  220(85.6) 1.00 1.00
no 28(29.8)  66(70.2) 2.523(1.437,4.428)  2.912(1.499, 5.659)***
Water source
Improved 37(14.5) 218(85.5) 1.00 1.00
unimproved 44(33.8) 86(66.2)  3.028(1.831,5.009)  3.643(1.924, 6.897)***
Compl. feeding start
6 month 40(14.1)  243(85.9) 1.00 1.00
before 6 month 39(40.6)  57(59.4)  4.157(2.454,7.041)  3.117(1.604, 6.059)***
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feeding method

Bottle 39(29.1)  95(70.9)  0.480(0.290, 0.794)  2.180(1.122, 4.235)***
Cup 34(17.3)  163(82.7) 1.00 1.00
Frequency
Immediately 25 (13.7) 157 (86.3) 1.00 1.00

Less frequently 49 (27.1) 132(72.9) 2.331(1.366,3.978) 1.668 (0.858, 3.245)

***Eactor significant at p-value < 0.05

6. Discussion

Diarrhea is widely recognized a major causes of infant morbidity and is affected by socio
demographic factors, environmental factors and behavioral factors. In our study, the two-week
prevalence of diarrhea among infants was (21%), which is nearly similar to study done in West
Bengal in 2015 that reported 22.73% (28) and study done in eastern Ethiopia in 2013 which was
22.5%(29); It is also Similar with study conducted in 2014 that documented the prevalence of
diarrhea to be 19.6% in Shebedino district western Ethiopia(30). The prevalence of diarrheal
morbidity found in our study is higher as compared to 2011 EDHS data that showed the prevalence
of diarrheal morbidity in SNNPR to be 16.4% (1). It is also higher than a study done in Ghana in
2015 (11.4%) (27). The high prevalence in the current study could be due to the season of data
collection which was wet season when diarrhea prevalence is high. It could also be due to

difference in basic environmental and behavioral characteristics of the mothers/care takers.

From all the socio demographic variables considered in this study, only infant Rota vaccination
status remained significant after controlling for possible confounding variables. Diarrhea among
infants who did not take Rota vaccination was higher than among infants who took Rota
vaccination [AOR: 2.518, 95 % C.I: 1.221, 5.193]. This finding is consistent with a study done in
wolayita Soddo in 2012 (35). The explanation for this could be that Rota vaccine has protective
effect against infant diarrheal morbidity.

This study also showed that there was a significant positive association between the availability of
hand washing facility with infant diarrhea. The prevalence of diarrhea in infants who lived in
households without hand washing facility was about three times higher than infants who lived
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households with hand washing facility and this is similar with a study done in eastern Ethiopia
(29). This could be because the existence and use of hand washing facility can help prevent fecal
contamination which may lead to contamination of infant’s food and in turn prevent infant

diarrheal morbidity.

Mini EDHS 2014 data shows only 57 % of households have access to an improved source of
drinking water in Ethiopia (10). Similarly this study shows that 66.3% of the respondents used an
improved water source. The study also shows that the prevalence of diarrhea in infant who live in
house hold who use an unimproved water source was 3.6 times higher than in infant who live in
house hold who use an improved water source. It is consistent with study conducted in
Debrebirihan (31),in Qatar (36) and in Bangladesh (37). This could be explained by feeding infants
food which is prepared with unclean water that can expose infants for diarrhea. Since water is
essential for drinking and mother’s/care takers activity to their infant, it should be used from
improved source.

In our study starting time of infant complementary feeding were significantly associated with
incidence of diarrheal morbidity. Diarrhea among infants who start complementary feeding before
six month were three times higher than infants who start at six month. This finding is similar with
a study done in Qatar in 2011 and Bangladesh (36) (37). It is may be due to that protective effect
of exclusive breast feeding in the first six month.

Method of complementary feeding were significantly associated with incidence of diarrheal
morbidity. This study showed that using bottle to fed infant increase occurrence of diarrhea. This
is consistent with study done in three Sub-Sahara countries in2013, (38). This could be explained

by bottle fed is more exposed for contamination.

7. Limitations

In this study, mothers were asked if the infant had diarrhea in the past two weeks that could have
a possible recall bias. The practice of breast-feeding in the past six months is also liable to a
possible recall bias. The study was conducted in the early rainy season and probably it might have
overestimate diarrhea prevalence as compared to dry rainy season, and a limitation to the

generalizability of the result.
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8. Conclusion

Diarrhea remains an important health concern in the study community. Twenty one percent of
infants in the study area were suffering with diarrhea. Occurrence of diarrhea could be decreased
by interventions aimed to improve infant Rota vaccination status, hand washing facility
availability, usage of improved water source, not starting complementary feeding before six month

and using cup to feed infant.

9. Recommendations

Depending on this study finding, the woreda water and energy office has to work to increase
improved water source for the community. The woreda health office has to plan and work to
increase the awareness of the community about importance of hand washing facility to decrease
diarrhea. Health extension worker should teach mothers/care takers so that get their infants
vaccinated Rota vaccination, to wash feeding utensils before and after use, to feed exclusive breast
feed up to six month and to use cup to feed their infant. Further study should be done to identify
the possible other factors that are responsible for the high prevalence of diarrhea for proper

interventions.
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b. annex
I. Questioners
Jimma University collage of health science
Questionnaire prepared to assess childhood diarrheal disease and associated factors in Geze Gofa
woreda 2015.

Introduction and Consent
Hello. My name is | am on behalf of Deresse

Gashaw, student of Jimma University. He is conducting a research for the partial fulfillment of

masters’ degree on childhood diarrhea among infants of 7-12 month of age in Geze Gofa woreda.
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Your household is selected randomly to participate in this study and there are other households to
be selected randomly in the woreda. Therefore, | am going to ask you several questions about those
factors and related issues about the research. He has received permission from Jimma University,
Woreda council office and respective health offices to conduct this study. |1 would very much
appreciate your participation in this interview. 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 | 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. At this time, do you

want to ask me anything about the survey?

Are you willing to participate in this study?

LoYeS: - Continue to the next page

2.NO - Skip to the next participant
Interviewer name signature
Date of interview Time started Time-finished
Supervisor name Signature

QUESTIONNAIRE ON EXCLUSIVE BREAST FEEDING STATUS AND
DIARRHEAL MORBIDITY AMONG INFANTS OF 7-12 MONTHS AGE
001. QUESTIONNAIRE NUMBER
002. STUDY AREA KEBELE

003. HOUSE CODE/HOUSE NUMBER VISIT NUMBER 1 2 3
3+
Name of interviewer Date of interview DD MM YY

Part one: Demographic and socioeconomic characteristics

No Questions Response in code order
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Q101 | Infant's age in month
Q102 | Infant's sex 1. male
2.Female
Q103 | Place of delivery. 1 Home
2. Health institution
Q104 | Type of birth 1. Single
2.Twin
Q105 | Gestational age at birth 1. Term
2. Preterm
3. Postterm
Q106 | Had the infant ever been vaccinated? | 1. Yes If no skip to
2. No Q108
Q107 | If yes see card for vaccination/check | 1. BCG
for vaccination 2. PENTA
3.PCV
4. ROTA
5. MEASLE
6. No card found
Q108 | Relation of the respondent to the | 1. Mother
infant 2. Care taker
Q109 | Marital status of the mother/care | 1.Married
taker 2.Divorced
3.Single
4. Widowed
5. separated
Q110 | Total familysizeInno | -=—-—--
Q111 | Religion of the parents/care taker 1.orthodox
2.Muslim
3. catholic
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4, protestant
5. Other (specify)
Q112 | Educational status of the mother/care | 1.uneducated
taker 2.primery school educated
3. higher school educated
Q113 | Occupation of the mother/care taker | 1. Government employee
2. Housewife
3. Other (specify)
Q114 | Age of the child's mother | —=mmeemmn years
Q115 | Educational level of the father 1. uneducated
2. primary school educated
3. higher school educated
Q116 | Occupation of the father 1. Governmental employee
2. Farmer
3. Other
Q117 | Do you have any of the following? Yes (V) No (x)

(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?

Milk cows, oxen or bulls?
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Horses, donkeys, or mules?

Camels?
Goats?
Sheep?
Chickens?
Beehive?
Q119 | Does any member of this household | Yes (V) No (x)
own any land?
Q120 | Does any member of this household | Yes (V)  No (x)
have a bank or microfinance saving
Account?
Part two: Environmental health conditions
Q201 Type of floor material of the living | 1. Mud
house (observation) 2. Cement
3. Other
Q202 Type of roof material of the living | 1. Thatched
house (observation) 2. Corrugated iron sheet
3. Others
Q203 | Do you have latrine? Yes (V) No (x) If No skip to Q
206
Q204 Type of latrine facility (observation) | 1. Flush/pour flush to piped
sewer system
2. Flush/pour flush to septic
tank
3. pit latrine
4. Ventilated improved pit
(VIP) latrine
5. Others (specify)
Q205 Do you have hand washing facility? | Yes (V)  No (x)
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Q206

From where do you get water for

drinking?

1. Pipe

2. Protected well/spring

3. Unprotected well/spring
4. River

5. Other (specify)

Part three: Behavioral conditions / Feeding practice

on feeding?

. Continued feeding.

Q301 Did you breast-feed your infant after | 1. Yes
birth? 2. No
Q302 After how many hours did you | 1. Immediately.
breast-fed? 2. After __ Hours
Q303 Is the infant started on | 1. Yes
complementary feeding 2.no
Q304 Age at which complementary 1. Atsix month
feeding started 2. Before six month
3. After six month
Q305 Method of complementary feeding? | 1. Bottle
2. Cup /Spoon/
3. Other (specify)
Q306 Do you wash the feeding utensils? | 1. Yes If No Skip to
2. No Q308
Q307 If yes how frequent do you wash it? | 1. before and after use
4. Less frequent
Q308 Had the baby had diarrhea in the | 1. Yes If no finish
past 15days? 2. No interview
Q309 | What did you do with the diarrhea | 1. Stopped feeding.
2
3

. Other (specify)——
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Q310 Where did you take your infant | 1. Health facility

when he had diarrhea? 2. Holly water

3. Local healer

4. Other (Specify)
THANK YOU

Annex. QUESTIONNAIRE .IN AMHARIC VERSION
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