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Background: Diarrheal disease is the second leading cause of death in children under five 
years old and is responsible for killing around 525 000 children every year. Based on the 
world health organization estimates, diarrhea contributes to more than one in every ten (13%) 
child deaths in Ethiopia. Despite the emphasis given to improving child health, many 
children are still dying due to easily preventable and treatable diarrheal disease in Ethiopia.
Methods: A community cross-sectional study was conducted on randomly selected under- 
five children who live in Wonago district. Three hundred eighteen households were selected 
using a systematic sampling technique. Data were collected using a structured closed-ended 
questionnaire. Data were cleaned, coded, and entered into the statistical package for social 
sciences window version 20 statistical software analysis.
Results: The magnitude of moderate to severe diarrhea in the Wonago district was 30.9%. 
The number of family members (AOR: 2.7, 95% CI [1.277–5.716]), presence of animals in 
households (AOR: 2.591, 95% CI [1.188–5.650]), availability of latrine (AOR: 2.129, 95% 
CI [1.006–4.505]), and hand washing practice during a critical time (AOR: 2.683, 95% CI 
[1.139–6.319]) were strongly associated with moderate to severe diarrhea.
Conclusion: Childhood diarrhea remains an important health concern in the study area. This 
calls for a holistic and multimodal approach for the prevention, early identification, and 
intervention of diarrhea in children. More emphasis should also be given on personal, 
household, and environmental hygiene, as well as family planning.
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Introduction
In 2015, 5.9 million children died before reaching their fifth birthday. Of these 
5.9 million deaths, diarrhea was responsible for 9%, making the disease the second 
leading cause of children worldwide. Together with pneumonia, it claimed the lives 
of nearly 1.5 million children under the age of 5 in a single year.1,2

Diarrhea mortality in young children continues to be disproportionately concen-
trated in a few countries. Even though they are home to only 55% of the world’s under- 
5 population, 72% of the global burden of diarrhea child deaths occur in just 15 
countries.1–3 Diarrhea mortality disproportionately affects the youngest children; 
70% of deaths associated with diarrhea occur during the first two years of life, and it 
can compromise health more broadly by leading to a vicious cycle of malnutrition, 
stunted growth, cognitive impairment, and poor immune response. Also, treatments for 
the illness can cause serious financial difficulties, contributing to the cycle of poverty.4
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There has already been substantial progress in reducing 
diarrhea-related mortality. Deaths have dropped more signifi-
cantly since 2000, falling from 1.2 million to 526,000 in 2015, 
which is a decline of 57%. The Integrated Global Action Plan 
for Pneumonia and Diarrhea (GAPPD) sets forth strategies 
and solutions for reducing the burden of these diseases by 
2025 to reduce mortality from diarrhea in children less than 
five years of age to less than 1 death per 1000 live births. 
While diarrhea and pneumonia deaths have declined over the 
past decade, they still kill more children than all other infec-
tious diseases combined. Continued lack of action on diarrhea 
will prevent many countries from achieving the new sustain-
able development health goals by 2030.5

Diarrhea is one of the major contributors to younger 
children’s deaths in Ethiopia. Based on the WHO esti-
mates, diarrhea contributes to more than one in every ten 
(13%) child deaths in Ethiopia. Diarrhea is the 3rd most 
cause of mortality in under-five children in Ethiopia.6 

According to the Ethiopia Demographic and Health 
Surveys (EDHS) of 2016, 13% of children aged < five 
had diarrhea. Similarly, this report showed that in the 
southern nation’s nationalities and people region 16.3% 
of children under the age of five had diarrhea, which had 
the highest prevalence of diarrhea in the county next to 
Benishangul-Gumuz and Gambela.7

Different studies in Ethiopia showed that socioeconomic 
status, number of children, methods of complementary feed-
ing, types of water storage equipment, mother’s poor hand- 
washing practices, lack of hand-washing facilities, duration 
of breastfeeding, and improper waste disposal practices are 
significant factors for diarrhea occurrence.8

Despite the emphasis given by the Ethiopian Ministry of 
Health and the respective regional health offices to improve 
child health, many children are still dying due to easily pre-
ventable and treatable diarrheal disease in Ethiopia. Identifying 
the contributing factors of diarrhea is very important for the 
effective implementation of child health programs and prior-
itizations. In addition, there is a considerable variation in pre-
valence and determinant factors for diarrhea occurrence in 
Ethiopia. Therefore, this study aimed to assess the prevalence 
and associated factors of diarrheal diseases among children 
under the age of 5 years in Wonago district, South, Ethiopia.

Methods
Study Area and Setting
A community-based cross-sectional study was conducted 
in Wonago district, Gedeo zone, Southern Ethiopia, 

located 377 km to the south of Addis Ababa. The district 
is well known for being the most densely populated area in 
the country and having the highest total fertility rate. The 
district has 21 kebeles (the smallest local administrative 
classification in Ethiopia), of which 17 kebeles are rural 
administration and 4 are semiurban. This study was con-
ducted from 1 October 2018 to 30 May 2019.

Source and Study Population
All under-five children who lived in the study area were 
the source population and the study population of the 
study was randomly selected under-five children who 
lived in Wonago district.

Eligibility Criteria
Inclusion Criteria
All under-five children lived in the study area for at least 6 
months.

Exclusion Criteria
Children who were chronically ill and with persistent 
diarrhea for greater than two weeks were excluded.

Critically ill mothers or guardians of the selected chil-
dren were excluded.

Sample Size Calculation
The sample size was determined using a single population 
proportion formula by considering these assumptions: p = 
27% (prevalence of diarrhea and associated factors among 
under-five children in Jigjiga District9), 95% confidence 
interval, and 5% margin of error (d)

With the above parameters, the maximum sample size 
required was 303 and taking 5% contingency the final 
sample size was 318.

Sampling Technique
A multi-stage sampling technique was applied. There are 
20 Kebele in the Wonago district and we stratified them 
into rural and urban kebeles. One urban and five rural 
kebeles were selected by simple random sampling using 
the lottery method. The study participants were selected by 
systematic random sampling. The total number of under- 
five children households was 2145. The first household 
was selected randomly at the center of the kebele, and 
the subsequent households were selected at every 7th 
interval until the sample size was fulfilled. When the 
selected households had no under-five children, the next 
neighborhood household was replaced.
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Data Collection Tools and Methods
The structured questionnaire was developed after review-
ing relevant literature to include all possible variables that 
address the objectives of the study. The questionnaire 
contains independent variables such as socio- 
demographic characteristics, behavioral factors, and envir-
onmental factors. The questionnaire was first prepared in 
English and then translated to the local language Gedeoffa 
and back-translated to English to maintain the consistency 
of the contents of the instrument. Face to face interviews 
was conducted to collect data about the above variables. 
The interview was conducted in the language that the 
respondent could understand and respond to.

Variables of the Study
Dependent variable: moderate to severe diarrhea

Independent Variables
Socio-demographic factors: age of the child, level of 
maternal education, ethnicity, family size, residency, 
monthly income of the family

Behavioral factors: immunization, access to clean 
water, hand wash station near latrine, soap or ash at hand 
wash station, breastfeeding

Environmental factors: facility type (flush latrine, VIP 
latrine, traditional pit latrine, and pour-flush latrine), 
access to any facility, facility sharing, open disposal of 
child’s feces, feces visible in defecation area, feces visible 
in house or yard.

Operational Definition
Moderate to severe diarrhea(MSD) was defined as a child 
with a diarrheal illness < 1-week duration with >/= 3 loose 
stools in 24h and >/=2 of the following conditions: lethar-
gic, sunken eyes, drinking poorly, drinking eagerly, slow 
skin pinch, dysentery.10

Caregiver hygiene is the personal hygiene of caregivers 
like short fingernail cut or long fingernail, which could be 
factors for the occurrence of diarrheal disease among 
children.

Appropriate hand washing practice is the way of child- 
caregiver hand washing practice that shows clean hand 
palm, fingertip, and between-fingers observed by data col-
lectors to determine its relationship with the occurrence of 
diarrheal disease.

Hand washing facilities refer to households having 
hand-washing facilities like plastic or metal with water 

seated nearest to latrine for children to wash their hands 
after latrine utilization, as observed by data collectors.

Hand washing during critical time refers to caregivers’ 
hand washing practice after utilization of latrine, before 
food preparation, and child-feeding as identified by care-
givers’ oral report of their practice to identify its relation-
ship with diarrheal occurrence.

Data Quality Management
To enhance instrument reliability, the pre-test was done on 
a 5% population in Abaya districts that have similar socio- 
demographic features as the study area. Data were col-
lected using an interviewer-administered structured 
questionnaire, which was extruded from different litera-
ture. Unclear questions were explained for respondents 
during data filling and data were checked for its complete-
ness before data filling. Each completed questionnaire was 
checked immediately at the site of data collection to ascer-
tain all the questions had been answered consistently, and 
the number of returned questionnaires was counted.

Data Processing and Analysis
Data were cleaned, coded, and entered into SPSS 
Windows version 20 statistical software for analysis. 
Descriptive statistics were done to assess basic household 
characteristics and the prevalence of MSD. Bivariate ana-
lysis using a logistic regression technique was done to see 
the crude association between independent variables and 
the dependent variable. Factors that had a p-value of less 
than 0.25 were entered into multiple logistic regression 
models to control for confounding factors and to identify 
significant variables. The strength of statistical association 
was measured by the adjusted odds ratio at 95% CI, and 
a p-value < 0.05 was considered as a significant variable.

Ethical Consideration
The study was conducted after obtaining ethical clearance 
from the Institutional Review Board of the DURH. Oral 
consent was obtained from the participants before the 
interview. The verbal informed consent was acceptable 
and approved by the Ethics Research Review Board of 
Dilla University, and that this study was conducted under 
the Declaration of Helsinki. Also, all the responses were 
kept confidential and make the questionnaire anonymous. 
At the end of the interview, health information regarding 
MSD was provided. Children who had diarrhea during the 
interview were treated using ORS and zinc tablets and 
then sent to a nearby health institution.
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Result
Socio-Demographic Characteristics
A total of 311 households were included in this study, 
yielding a response rate of 98%. 122 (39.2%) of the 
mothers were between the 25–31 ages group. Half of the 
mothers lived in a rural area 156 (50.2%). More than 
a quarter of the mothers 95 (30.5%) had completed ele-
mentary school. More than half of the households had 
more than or equal to five family members, 182 (58.5%). 
127(40.8%) of children were < 1 year, and around half of 
the children were females 158 (50.8%). Around half of the 
household’s monthly income was above 1000.00 ETB 164 
(52.7%) (Table 1).

Environment-Related Factors
More than half of the respondent’s households had tap 
water 198 (63.7%) as drinking water sources. 223 
(71.7%) of the mothers mentioned that it takes </= 30 
minutes to fetch the drinking water. Among the house-
holds that had animals, 106 (34.1%) shared a house with 
their animals. The majority of respondents had latrine 235 
(75.6%). Of those who own a latrine, 207 (66.6%) latrine 
type was a traditional pit latrine. Among latrine owners, 
145 (46.6%) did not have handwashing facilities nearby 
the latrine. Half of the respondent’s households clean their 
compound every day 158 (50.8%). More than half of the 
household’s house floor was cleaned neatly 160 (51%). 
218 (70.1%) of households’ compounds did not have 
feces in open field. Among those who own animals, 106 
(34.1%) households contained animal feces.

Behavioral Factors
More than half of the households responded that their 
child started supplementary food at 6 months of age 202 
(65%). Around half of the respondents stated that their 
child weaned at the age of two 153 (49.2%). Among the 
respondents, 138 (44.4%) mentioned they had been wash-
ing their hands at critical times, which means after utiliza-
tion of latrine, before food preparation, and child-feeding. 
121 (38.9%) households utilize soap or ashes for hand 
washing. Among the respondents, around 190 (61.1%) 
children had completed vaccination. 122 (39.2%) mothers 
had short fingernails, clean hand palms, and clean between 
fingers.

Prevalence of Moderate to Severe Diarrhea
The prevalence of moderate to severe diarrhea in the 
Wonago district was 30.9% with the majority of children 

diarrhea lasting for 4 days 64 (20.6%), and the majority of 
diarrheal frequency was 3 episodes per day 72 (23.2%).

Association Between Moderate to Severe Diarrhea 
with Independent Variables
In binary logistic regression seven variables (number of 
family members, animals in households, having latrine, 
cleaning household compound, supplementation food start-
ing age, hand washing practice during a critical time, and 

Table 1 Socio-Demographic Characteristics of Under-Five 
Children in Wonago District, South, Ethiopia, 2019 GC

Variable Category Frequency Percent 
(%)

Age of mother 18–24 96 30.9
25–31 122 39.2

32–50 62 19.9

> 50 31 10

Residence of mother Urban 155 49.8
Rural 156 50.2

Educational status of 
a mother

Unable to 
read and 

write

68 21.9

Elementary 95 30.5
High 

school

72 23.2

Above high 
school

76 24.4

Number of family 
members

<5 129 41.5
>/=5 182 58.5

Number of children 
younger than five years old

<2 129 41.5
>/=2 182 58.5

Age of the child <1 year 127 40.8
1–3 year 122 39.2

4–5 year 62 19.9

Sex of child Male 153 49.2
Female 158 50.8

Educational status of 

father

Unable to 

read and 
write

91 29.3

Elementary 31 10
High 

school

31 10

Above high 
school

158 50.8

Household average 
monthly income in 

Ethiopian birr (ETB)

<500 14 4.5
500–1000 133 42.8

>1000 164 52.7
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household’s drinking water source) were p-value less than 
0.25, so they were candidates for multivariate analysis.

But after controlling for the effects of confounding 
factors, four variables (number of family members, animal 
living in households, having latrine, and hand washing 
practice during a critical time) were strongly associated 
with moderate to severe diarrhea.

A child in households of family members greater than five 
were 3 times more likely to have moderate to severe diarrhea 
than those who have less than five family members [AOR: 2.7, 
95% CI (1.277–5.716)] and children in households that have 
animals were 3 times more likely to have moderate to severe 
diarrhea than their encounter parts [AOR: 2.591, 95% CI 
(1.188–5.650)]. Children in households without latrine were 
2 times more likely to have moderate to severe diarrhea than 
households who have Latrine [AOR: 2.129, 95% CI (1.006–-
4.505)].Children of a caregiver who did not practice hand 
washing during a critical time were 3 times more likely to 
develop moderate to severe diarrhea than respondents who did 
not wish their hand during a critical time [AOR: 2.683, 95% 
CI (1.139–6.319)] (Table 2).

Discussion
The prevalence of moderate to severe diarrhea 30.9%. This 
is higher than the prevalence of diarrhea in Ethiopia (13%) 

and in the SNNPR region (16.3) observed in 2011 
Ethiopian Demographic and Health Survey.7

This high prevalence of diarrhea is also higher com-
pared to other studies done in other different parts of 
Ethiopia, 27.3% in Gigiga town9 11% in Wolaita sodo,11 

14.9% in Jimma zone,12 and other studies conducted in 
Ethiopia.8,13 This might be due to study setting differences 
as well as our study  area is a densely populated area with 
low socioeconomic status.

In this study number of family members is one of the 
predictors of moderate to severe diarrhea. A child in 
households of family members greater than five in num-
bers was 3 times more likely to have moderate to severe 
diarrhea. This might be due to overcrowding, which leads 
to family members being easily contracted by diarrhea. 
This result is supported by a study done in eastern 
Ethiopia.14

Another major predictor variable for the occurrence of 
diarrhea among under-five children in this study was 
latrine availability. The risk of having diarrhea was found 
to be significantly associated with latrine facilities, where 
children living in houses without latrine facilities were 
most likely to have a higher risk of diarrhea than children 
living in households with latrine facilities. These findings 
are supported by different studies.9,12,15

Table 2 Association Between Moderate to Severe Diarrhea and Independent Variables Among Under-Five Children in the Wonago 
District, South, Ethiopia, 2019 GC

Variables Category Moderate to Severe Diarrhea COR (95% CI) AOR (95% CI)

Yes No

Number of family members <5 32 (24.8%) 97 (75.2%) 1 1

>/= 5 64 (35.2%) 118 (64.8%) 1.644 [0.995–2.717] 2.7 [1.277–5.716] **

Animal present in a household Yes 48 (45.3%) 58 (54.7%) 0.369 [0.224–0.610] 2.592 [1.188–5.650]**

No 48 (23.4%) 157 (76.6%) 1 1

Having latrine Yes 57 (24.3%) 178 (75.7%) 1 1

No 39 (51.3%) 37 (48.7%) 3.292 [1.919–5.647] 2.129 [1.006–4.505] **

Frequency of cleaning household compound Every day 39 (24.7%) 119 (75.3%) 1 1

Once per week 25 (41.7%) 35 (58.3%) 2.179 [1.163–4.083] 1.503 [0.723–3.122]

Three times per week 32 (34.4%) 61 (65.6%) 1.601 [0.914–2.803] 0.657 [0.264–1.636]

Child age started supplementation food >/= 6 months 42 (20.8%) 160 (79.2%) 1 1

< 6 months 54 (49.5%) 55 (50.5%) 3.740 [2.254–6.206] 1.445 [0.654–3.194]

Hand washing practice during a critical time Yes 33 (23.9%) 105 (76.1%) 1 1

Sometimes 25 (21.7%) 90 (78.3%) 0.884 [0.489–1.596] 0.538 [0.267–1.085]

No 38 (65.5%) 20 (34.5%) 6.045 [3.1–11.79] 2.683 [1.139–6.319] **

Households drinking water source Tab water 41 (20.7%) 157 (79.3%) 1 1

Spring water 55 (48.7%) 58 (51.3%) 3.631 [2.193–6.012] 1.582 [0.707–3.537]

Notes: **Shows variables significantly associated with moderate to severe diarrhea, 1.00—Reference.
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Hand washing practice during a critical time, which 
means that after the utilization of latrine, before food 
preparation, and child-feeding were found predictors of 
moderate to severe diarrhea. Children of caregivers who 
did not practice hand washing during critical time 3 times 
more likely to develop moderate to severe diarrhea. This 
might be due to those who did not practice hand washing 
during the critical time will be contaminated with human 
feces and microorganisms, so when they prepare food for 
children and feeding children, microorganisms might be 
transmitted to children; therefore this leads to diarrhea. 
These findings are supported by studies done in the 
Sidama zone,13 Gigiga District,9 Adama district,16 Arba 
Minch District,17 and also in Ibadan, Nigeria.18

Children in households that have animals were 3 times 
more likely to have moderate to severe diarrhea than their 
counterparts. This might be due to children exposed to 
animal feces that contain different microorganisms, and 
the child might be ingesting it; so this leads to diarrhea.

Conclusion
Childhood diarrhea remains an important health concern in 
the study area. The number of family members, animal 
presence within households, latrine availability, and hand 
washing practices during a critical time were strongly 
associated with the prevalence of diarrhea.

These findings have important policy implications for 
childhood diarrheal disease intervention programs. 
Government sectors and partners should work in colla-
boration to implement an intervention program focusing 
on the community to practice proper hand washing tech-
niques at all appropriate times, and health extension work-
ers need to give programmed health education regarding 
personal hygiene, environmental hygiene, and family plan-
ning for the community is also highly recommended.

Limitations of the Study
Our study has several limitations that are offered for con-
sideration. First, the assessment of diarrhea prevalence 
was based on caregivers’ reports, which may have intro-
duced some recall bias, second, determinant factors like 
nutritional factors were not included due to the limitation 
of time and resource.
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