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Background: Diarrhea is a major leading cause of under-five morbidity and mortality in 
developing countries. Although the health extension program has been implemented for 
decades, diarrhea continues to be a major public health problem.
Objective: To determine determinants of diarrhea among under-five-year-old children in the 
health extension model and non-model families of Wama Hagelo District 2019.
Methods: A community-based comparative cross-sectional study was conducted among 512 
under-five children among 257 model and 255 non-model health extension families. A multi-stage 
sampling technique was used. Households with at least one under-five child were selected using a 
simple random sampling method. Data were collected using an interviewer-administered question-
naire. Bivariate analysis was done to select candidate variables at p ≤ 0.2. Determinants of childhood 
diarrhea were determined by a multivariable logistic regression model at p-value less than 0.05.
Results: The two-week prevalence of diarrhea among under-five children in model and non-model 
families was 7.8% (95% CI=4.5–11.1%) and 27.8% (95% CI 22.3–33.3%), respectively. 
Unimproved water sources (AOR [95% CI] =5.5[2.2, 97.7]) and no vaccination against Rotavirus 
(AOR [95% CI] = 49.8 [4.2–94.8]) were associated with diarrhea among under-five children in 
model families. Family size > 5 (AOR [95% CI] = 5.2 [1.7–17.6]), using unimproved water sources 
(AOR [95% CI] = 7.2 [1.6–13.2]), not using latrine (AOR [95% CI] = 6 [1.8–20.6]), child not 
vaccinated against Rotavirus (AOR [95% CI] = 10.9 [2.9–41.1]), child not supplemented with 
vitamin A (AOR [95% CI] = 3.2 [1.4–7.2]), and not being health extension model families (AOR 
[95% CI] = 2.4 [1.15–4.99]) predict diarrhea among under-five children in non-model families.
Conclusion: Diarrhea was more frequent among non-model than model families. Family size, type of 
water source, using a latrine, place of childbirth, child vaccination against Rotavirus, and vitamin A 
supplementation were independently associated with the occurrence of diarrhea in under-five children. 
Encouraging all non-model families to become models in implementing all health extension packages by 
strengthening community participation is important to decrease childhood diarrhea in under-five children.
Keywords: under-five diarrhea, model and non-model families

Background
Diarrhea is the passage of loose or watery stools at least 3 times per 24-hour 
period.1 The community and the child caregivers can understand this abnormal 
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deviation of passing stools on themselves as well as on 
their children.2 It occurs in a situation where there is social 
unrest like political instability and migration, and poor 
socioeconomic status, factors which are leading to over-
crowded conditions, lack of adequate clean water, and 
inappropriate waste disposal systems, and finally causing 
morbidity and mortality, and putting the vulnerable groups 
of society, especially children, at higher risks.3

Under-five-year-old children suffering from frequent 
diarrhea consequently face poor growth and cognitive 
development as well as severe malnutrition due to its 
repeat attack, with the average frequency of about 3 and 
more times per year, though it varies with child age and 
place.4,5 Diarrhea is the second leading cause of death 
among children less than five years worldwide,6 and 
causes economic loss in developing countries by con-
tributing to more than one-third of hospital beds being 
occupied by diarrhea patients requiring a high amount of 
expensive intravenous medicine.7 The prevalence of 
childhood diarrhea is different across different countries 
according to the country’s specific status of diarrhea 
determining factors, and therefore the burden is 
increased in developing countries such as Asian and 
Sub-Saharan African countries where about three- 
fourths of the problem is confined.8,9

Ethiopian Health Sector policy and strategies have 
been highly focusing on common communicable dis-
eases prevention and control by implementing health 
extension programs at a community level by ensuring 
community participation through facilitating families to 
apply all 16 Health Extension Programs (HEP). The 
services provided under HEP include 16 essential health 
programs under four major program areas, namely 
hygiene and environmental sanitation which includes 
seven programs and is directly related to communicable 
diseases likes diarrhea: 1) proper and safe excreta dis-
posal system, 2) proper and safe solid and liquid waste 
management, 3) water supply safety measures, 4) food 
hygiene and safety measures, 5) healthy home environ-
ment, 6) arthropod and rodent control, and 7) personal 
hygiene. Disease prevention and control include four 
programs: 1) HIV/AIDS prevention and control, 2) TB 
prevention and control, 3) malaria prevention and con-
trol, and 4) first aid. The family health services area 
includes five programs: 1) maternal and child health, 2) 
family planning, 3) immunization, 4) adolescent 

reproductive health, and 5) nutrition. The fourth major 
program area is health education and communication.

It is through these programs that the community is 
incapacitated to implement the programs on their family 
to prevent their family from communicable diseases, and 
certified and entitled health extension model family when 
they fully apply all the packages. Unless families apply 
almost all HEPs to their life, it is only ideal that commu-
nities are free from communicable diseases and hence 
HEP non-model families are susceptible to diarrheal 
diseases.10,11 One of the positive outcomes of increasing 
the number of model families is the decreased prevalence 
of diarrhea among children less than five years old in these 
families. Therefore this study was to comparatively deter-
mine the status of diarrhea among under-fives between 
health extension model and non-model families in Wama 
Hagelo District, East Wollega, West Ethiopia.

Methods
Study Area and Period
This study was conducted starting from July 1, 2019, up to 
August 30, 2019, in Wama Hagelo District – one of the 17 
Districts of East Wollega zone located in Western 
Ethiopia. The district has been structured into 10 rural 
and 2 urban kebeles with a total population of 65,250, in 
13,042 households, from which about 900 families were 
certified as being health extension model families. The 
district has 4 health centers, 16 health posts, and 41 health 
extension workers. From the total of 10 rural kebeles, 2 
had declared themselves “open-defecation-free“ (ODF) 
kebeles. According to the inventory of latrines conducted 
by HEWs in 2017, about 75% of households had basic 
latrines, while 63% had improved latrines. The total num-
ber of children under five years of age was 10,702.

Study Design and Population
A community-based comparative cross-sectional study 
was conducted in Wama Hagelo District, East Wollega, 
West Ethiopia. The source population of this study was all 
children living in Wama Hagelo District, and the study 
population was all under-five children living in a selected 
6 kebeles of the district. Randomly selected under-five 
children from sampled households were considered as 
the study unit in this study. Under-five children living in 
the District for at least the last 6 months were included in 
the study; under-five children with chronic diarrhea and 
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children less than 6 months were excluded from the study. 
In cases where households have more than one under-five 
child, the younger or index child was selected as 
respondent.

Sample Size Determination and Sampling 
Procedures
The sample size was determined using the assumptions 
that the expected proportion of childhood diarrhea among 
model families was 8.1%, and among non-model families 
20.2%.12 Furthermore, a 5% level of significance, 95% 
confidence level, 80% power of the study, ratio of 1:1 
model to non-model families, 5% non-response, and two 
design effect formula were used. 

n ¼ rþ1
r

� �
�

Pð Þ 1� Pð Þ ZβþZα
2ð Þ2

P1� P2ð Þ
2

� �
13 

where P1 = 0.081, P2 = 0.202, q1 = 0.919, q2 = 0.798, 
95% CI = Zα/2 = 1.96, Power 80% = 0.84. Then n1 = 129 
for model families and 129 for non-model families. 
Adding a 5% non-response rate and design effect of “2”, 
the maximum possible calculated samples size was 528.

A multi-stage sampling technique was employed to 
select study participants in the 12 kebeles which were 
stratified into urban and rural kebeles. One urban and 5 
rural kebeles were selected using simple random sampling 
from a cluster-created sample frame as the primary sam-
pling unit. Then Probability proportional to sample size 
allocation was done to each selected kebele. Finally, sim-
ple random sampling was applied to select 264 model and 
264 non-model families with at least one under-five child 
as a basic sampling unit (Supplementary Figure 1).

Study Variables
Dependent Variable

● Occurrence of diarrhea in under-five children within 
2 weeks before data collection.

Independent Variables
● Socio-demographics (family size, maternal educa-

tional level, place of residence, family income, 
child sex, age of child, number of U5C in 
household).

● Environmental factors (source of drinking water, 
time to reach water source, toilet availability, hand 

washing practice, availability of waste disposal 
system).

● Obstetrics factor (child birthplace).

● Child health care practice (child vaccination status, 
child feeding practice, vitamin A supplementation, 
measles infection).

Operational Definitions
Diarrhea in Under-Five Children
This is defined as the experience in a child of under-five 
years of age of three or more loose or watery stools in 24 
hours during or within the two weeks before the survey, as 
reported by the mother/caretaker of the child.

Health Extension Model Family
Families who implemented more than 85% of all HEP and 
were certified by the District Health Office, Health Center, 
or Kebele administration.10

Health Extension Non-Model Families
Families who did not implement at least 85% of all HEP 
and were not certified by the District Health Office, Health 
Center, or Kebele administration.10

Solid Waste Disposal Methods
Disposing of refuse by burning, burying in a pit or storing 
in a container, composting, and disposing of in a desig-
nated site is considered as “proper” disposal, whereas 
disposing of refuse in open field is considered as “impro-
per” disposal.

Index Child
This is a child included in the study from a household to 
have information related to the study. The youngest child 
in the household is included in the study.

Prevalence of Diarrhea
This is the total number of children with diarrhea among 
children aged 6 months to 5 years that occurred during the 
2 weeks before data collection, divided by the total num-
ber of surveyed under-five children in the study area.

Improved Water Sources
It includes piped water into dwelling, piped water to yard/ 
plot, tube well or borehole, public standpipes, protected 
dug wells, protected springs, and rainwater. An 
“improved” source is likely to provide “safe water”.
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Unimproved Water Sources
They are unprotected dug wells, unprotected springs, cart 
with small tank/drum, tanker-truck, surface water (rivers, 
dams, lakes, ponds, streams, canals, and irrigation 
channels).

Improved Latrine
This category includes flush toilet, piped sewer system, 
septic tank, ventilated improved pit latrine (VIP), pit 
latrine with slab, and composting toilet.

Unimproved Toilet
This category includes a flush/pour flush to elsewhere, a 
pit latrine without slab, bucket, hanging toilet or hanging 
latrine, no facilities, or bush or field.

Data Collection Methods and Instrument
Initially, the pretested and interviewer-administered struc-
tured questionnaire prepared in English language and 
translated to Afaan Oromo language was used to collect 
data. The tool/questionnaire has three sections: socio- 
demographic section (13 items), environmental factors 
section (18 items), and child health care practice section 
(21 items). It was adopted from other tools used in a 
similar study to collect data from mothers/caregivers face 
to face.14 The interviewers observed the condition of 
household water handling practices and the utilization of 
sanitation facilities using an observation checklist. The 
supervisors were fully responsible to lead and handle the 
whole session of the data collection process along with the 
principal investigator.

Data Processing and Analysis Plan
The data were checked for completeness and consistency 
for data entry and cleaning. Then, the data were coded and 
entered using SPSS version 24 for analysis. The outcome 
variable, childhood diarrhea in under-five children, was 
dichotomized by assigning “1” for those who had diarrhea 
and “0” for those who did not have diarrhea. Initially, 
descriptive statistics were done; frequency and proportion 
were calculated for categorized independent variables. 
Mean and standard deviation were calculated for indepen-
dent variables. Univariate analysis was computed of the 
association between socio-demographic characteristics, 
environmental factors, and child health care practice with 
HEP implementation among model and non-model 
families. Then bivariable logistic regression analysis was 
done to select candidate variables using a significance 

level of p = 0.2. Independent predictors of childhood 
diarrhea were determined by a multivariable logistic 
regression model at p-value less than 0.05. Finally, 
adjusted odds ratio with its 95% confidence interval was 
reported.

Hosmer and Lemeshow’s goodness-of-fit test was used 
to test for model fitness.15 The independent variables were 
tested for multicollinearity using the variance inflation 
factor (VIF), and variables indicating above the tolerable 
value of greater than 10 were excluded as the presence of 
multicollinearity.

Data Quality Control
The questionnaire was prepared in simple and easily 
understandable English language. The questions were 
closed-ended to prevent the probability of information 
bias. Data collectors were trained on how to interview 
mothers, and fill the questionnaire to ensure that they 
were efficient enough to carry out the actual study. 
Pretest was performed among 5% of the sample size, 
26 households, before actual data collection, to check 
the appropriateness of the tool to collect information, 
and the necessary amendments were made. Data collec-
tors were assigned in a different direction in the kebele, 
and households were surveyed thoroughly. The overall 
data collection process was monitored by supervisors. 
Filled questionnaires were reviewed after every day in 
the field for completeness and other errors by 
supervisors.

Results
Socio-Demographic Characteristics of 
Study Participants in Wama Hagelo 
District, 2019
A total of 512 caregivers of under-five children partici-
pated in the study, 257 (97.3%) caregivers from the health 
extension model and 255 (96.6%) caregivers from non- 
model families, making a response rate of 96.7% 
(Table 1). From a total of 512 respondents, 497 (97%) 
respondents were the mother of the index child – 257 
(100%) from model families and 240 (94%) from non- 
model families. The majority of the respondents – 138 
(53.7%) of model families and 134 (52.5%) of non-models 
families – were of Protestant religion, followed by 
Orthodox religion, 92 (35.8%) in model and 74 (29%) in 
non-model families.
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A total of 135 (52.5%) respondents of model and 145 
(56.9%) of non-model families were in the age category of 
25–34 years; the mean age was 20.10±6.41. The average 

family size of the respondents was 5.6, with average size 
among model families being 5.37, and 5.84 among non- 
model families.

Table 1 Socio-Demographic and Economic Characteristics of Model and Non-Model Families in Wama Hagelo Woreda, East Wollega, 
Oromia, Ethiopia, 2019

Variables Categories HH HEP Implementation Status

Model (%) Non-Model (%)

Residence of respondents Urban 9 (3.5%) 9 (3.5%)
Rural 248 (96.5%) 246 (96.5%)

Respondent's relation with children in HH Mother 255 (99.2%) 251 (98.4%)
Other 2 (0.8%) 4 (1.6%)

Age category of respondents 15–19 0 (0.0%) 9 (3.5%)
20–24 42 (16.3%) 38 (14.9%)
25–29 78 (30.4%) 82 (32.2%)

30–34 57 (22.2%) 57 (22.4%)

35+ 25 (9.7%) 9 (3.5%)

Marital status Single 0 (0%) 1 (0.4%)
Ever married 257 (96.9%) 254 (99.6%)

Religion of respondents Orthodox 92 (35.8%) 74 (29.0%)
Muslim 23 (8.9%) 31 (12.2%)

Protestant 138 (53.7%) 134 (52.5%)

Other 4 (1.6%) 16 (6.3%)

Ethnicity Oromo 244 (94.9%) 219 (85.9%)
Amharic 5 (1.9%) 15 (5.9%)

Other 8 (3.1%) 21 (8.2%)

Educational level of caretaker Illiterates 90 (35.2%) 115 (45.1%)
Write and read only 15 (5.8%) 40 (15.7%)

Grade 1–8 110 (42.8%) 71 (27.8%)
Grade 9–12 and above 42 (16.3%) 29 (11.4%)

Occupation of respondents Housewife 113 (44.0%) 121 (47.5%)
Farmer 115 (44.7%) 87 (34.1%)

Merchant 26 (10.1%) 38 (14.9%)
Employ in private 3 (1.2%) 9 (3.6%)

Whether father or mother of child alive Both parents alive 247 (96.1%) 237 (92.9%)
Either alive 7 (2.7%) 16 (6.3%)

Both parents died 3 (1.2%) 2 (0.8%)

Educational level of child’s father Illiterates 44 (17.5%) 70 (30.2%)
Write and read only 22 (8.8%) 11 (4.7%)
Grade 1–8 91 (36.3%) 79 (34.1%)

Grade 9–12 and above 94 (37.5%) 72 (31.0%)

Average family size ≤5 165 (64.2%) 97 (38.0%)
>5 92 (35.8%) 158 (62.0%)

Family monthly income ≤1000 80 (31.1%) 158 (62.0%)

1001–2000 69 (26.8%) 65 (25.5%)
2001–3000 47 (18.3%) 23 (9.0%)

>3000 61 (23.7%) 9 (3.5%)
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Environmental Risk Factors for Diarrhea 
Among Participants in Wama Hagelo 
District, 2019
A total of 248 (96.5%) of model and 201 (78.8%) of 
non-model families were using drinking water from an 
improved source. The majority, 155 (60.3%) of model 
and 49 (19.2%) of non-model families, were treating 
water for drinking purposes at the household level. 
Almost all, 257 (100%) of model and 215 (84.3%) of 
non-model families, were using a latrine. A total of 
233 (90.7%) of model and 102 (47.2%) of non-model 
families’ latrines had hand washing facilities (Table 2).

Child Health Care Practices and 
Prevalence of Diarrhea Among 
Participants in Wama Hagelo District, 
2019
The majority, 148 (57.1%) of model and 134 (52.5%) of 
non-model families, had only one child. The average 
number of under-five children in the family was 1.47 ± 
0.57 among model and 1.54 ± 0.61 among non-model 
families (Figure 1). Almost all children, 255 (99.2%) 
children of model families and 213 (83.5%) children of 
non-model families, were born at a health facility 
(Table 3). The overall prevalence of diarrhea among 

Table 2 Environmental Risk Factors for Diarrhea Among U5C of Model and Non-Model Families in Wama Hagelo Woreda, Oromia, 
Ethiopia, 2019

Variables Categories HH HEP Implementation Status

Model (%) Non-Model (%)

Types of water sources for drinking Improved sources 248 (96.5%) 201 (78.8%)
Unimproved sources 9 (3.5%) 54 (21.2%)

Time taken to reach water sources in min ≤15 min 189 (73.5%) 170 (66.7%)
>15 min 68 (26.5%) 85 (33.3%)

Household level water treatment Do not treat 102 (39.7%) 206 (80.8%)
Treat at home 155 (60.3%) 49 (19.2%)

Washing hands with water and soap at critical times Yes 250 (97.3%) 164 (64.3%)
No 7 (2.7%) 91 (35.7%)

Amount of water used in liters per person per day <7.5 L 185 (72.0%) 195 (76.5%)
≥7.5 L 72 (28.0%) 60 (23.5%)

Washing hands with water and soap Wash at all critical time 188 (74.9%) 82 (50.3%)
Wash soap partially 63 (25.1%) 81 (49.7%)

HH using latrine Yes 257 (100.0%) 215 (84.3%)
No 40 (15.7%)

Availability of hand washing facility near latrine No hand washing facility 12 (4.7%) 62 (29.0%)
Only water available 12 (4.7%) 51 (23.8%)
All facilities available 233 (90.7%) 102 (47.2%)

Type of latrine Improved 257 (100.0%) 106 (49.3%)
Unimproved 109 (50.7%)

Distance between latrine and drinking water 
sources

<30 m 48 (18.7%) 51 (20.0%)
≥30 m 209 (81.3%) 204 (80.0%0

Availability of solid-waste disposal system Yes 233 (90.7%) 87 (34.1%)
No 24 (9.3%) 168 (65.9%)

Availability of liquid-waste disposal system for HH 

use

Yes 101 (39.3%) 14 (5.5%)

No 156 (60.7%) 241 (94.5%)
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under-five children was 91 (17.8%; [95% CI] = [14.5%, 
21.1%], p-value < 0.001). It was 20 (7.8%; [95% CI] = 
[4.5%, 11.1%], p-value < 0.001) in model families, and 71 
(27.8%; [95% CI] = [22.3, 33.3], p-value < 0.001) in non- 
model families.

Determinants of Childhood Diarrhea 
Among Participants in Wama Hagelo 
District, 2019
Bivariate analysis showed that respondents’ residence 
(COR [95% CI] = 0.7 [0.2–12.7]); family size (COR 

Table 3 Child Health Care Practice of Model and Non-Model Families in Wama Hagelo Woreda, Oromia, Ethiopia, 2019

Variables Categories HH HEP Implementation Status

Model (%) Non-Model (%)

Number of U5C in HH 1 148 (57.6%) 134 (52.5%)
≥2 109 (42.4%) 121 (47.5%)

Sex of index child Male 118 (45.9%) 117 (45.9%)
Female 139 (54.1%) 138 (54.1%)

Age of index child 0–6 months 29 (11.3%) 26 (10.2%)
7–11 months 64 (24.9%) 52 (20.4%)

12–23 months 68 (26.5%) 41 (16.1%)
24–59 months 96 (37.4%) 136 (53.3%)

Place of childbirth Health facility 255 (99.2%) 213 (83.5%)
Home 2 (0.8%) 42 (16.5%)

Time at initiation of breastfeeding Before 1 hour 237 (92.2%) 214 (83.9%)
1–8 hours 15 (5.8%) 30 (11.8%)

8 hours – 3 days 5 (1.9%) 11 (4.3%)

EBF status EBF 248 (96.5%) 182 (71.4%)
Not EBF 9 (3.5%) 73 (28.6%)

Age at complementary feeding initiation Age 6 month 145 (61.7%) 47 (19.7%)
Before 6 month 9 (3.8%) 70 (29.4%)

After 6 month 81 (34.5%) 121 (50.8%)

Types of complementary feeding From variety of food 197 (87.6%) 101 (58.0%)
Not from variety of food 28 (12.4%) 73 (42.0%)

Safety of child feeding method With spoon/cup 199 (88.4%) 116 (66.3%)
With hand 26 (11.6%) 59 (33.7%)

Rotavirus vaccination status Vaccinated 250 (98.0%) 212 (85.1%)
Not vaccinated 5 (2.0%) 37 (14.9%)

Measles vaccination Vaccinated 210 (98.1%) 171 (81.8%)
Not vaccinated 4 (1.9%) 38 (18.2%)

Vitamin A supp. in last six months Received 179 (77.5%) 137 (60.4%)
Not received 52 (22.5%) 90 (39.6%)

Deworming status in the last six months Received 88 (80.0%) 75 (54.3%)
Not received 22 (20.0%) 63 (45.7%)

Diarrhea in under-five children Yes 20 (7.8%) 71 (27.8%)
No 237 (92.2%) 184 (72.2%)

Measles infection in the last 4 weeks Experienced 0 (0.0%) 0 (0.0%)

Not experienced 257 (100%) 255 (100%)
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[95% CI] =1.5 [1.1–3.8]); source of drinking water (COR 
[95% CI] = 11.6 [2.71–77.70]); time to reach a water 
source (COR [95% CI] = 2 [0.7–5.0]); water treatment at 
the household level (COR [95% CI] = 1.2 [0.5–3.2]); 
number of under-five children in family, vaccination 
against Rotavirus, and vitamin A supplementation were 
variables for multivariable logistic regression among 
health extension model households (Table 4). Residence, 
family size, source of drinking water, storage of drinking 
water, and time taken to reach the water source, number of 
under-five children in the family, Rotavirus vaccination 
status of the index child, and vitamin A supplementation 
status were variables selected for the multivariable logistic 
regression model. Household health extension implemen-
tation status (being model or non-model) was also consid-
ered in multivariable logistic regression (Table 4).

The multivariable logistic regression showed that the 
occurrence of diarrhea among under-five children was 
about 2 times more likely among non-model families 
than model families (AOR [95% CI] = 2.4 [1.2–5.0]). 
The odds of diarrhea among under-five children was 5.2 
times higher among families who had >5 family members 
compared to those who had ≤5 family members (AOR 
[95% CI] = 3.4 [1.7–17.6]) in non-model families. But 
family size did not have an association with diarrhea in 
under-five children among model families. Diarrhea 
among under-five children was 5.5 times more likely 
among model families getting water from unimproved 

sources compared to model families getting water from 
improved sources (AOR [95% CI] = 5.5 [2.2–97.7]), while 
non-model families getting water from unimproved source 
had 7 times higher odds of under-five diarrhea (AOR [95% 
CI] = 7.2 [1.6–13.2]) than non-model families getting 
water from unimproved sources.

Presence of diarrhea in under-five children was 6 times 
more likely among non-model families who were not 
using latrines (AOR [95% CI] = 6.0 [1.7–20.6]) compared 
to non-model families who used latrines. But latrine utili-
zation had no association with the occurrence of diarrhea 
among under-five children in model families. Children 
born at a health facility had 79% less likelihood of having 
childhood diarrhea (AOR [95% CI] = 0.21 [0.1–0.87]) 
compared to the children born at home in model families 
(Table 4).

Discussion
The overall prevalence of diarrhea among under-five chil-
dren in the study area was 17.8%. This result was lower 
than other studies done in Harena Buluk woreda, Oromia 
Region, South East Ethiopia (with a prevalence of 
28.4%),15 in Jigjiga District, Somali Region, Eastern 
Ethiopia (27.3%),16 and in Rural Areas of North Gondar 
Zone, Northwest Ethiopia (22.1%).17 It might be due to 
variations in time. This means currently the Government is 
incapacitating the community to actively participate in 
communicable diseases prevention and control activities 
through implementing HEP, resulting in this lowering of 
diarrhea prevalence.10,11 In contrast, this result was higher 
than 12%, the result of EDHS (Ethiopian Demographic 
Health Survey) 2016.18 This difference could be due to 
differences in sample size and study area.

The two-week childhood diarrhea prevalence in under- 
five children was 7.8% in model and 27.8% in non-model 
families. Childhood diarrhea in under-five children was 
2.4 times more likely among health extension non-model 
families than model families. This was consistent with 
findings of studies done at Sheko District of a rural com-
munity, Southwest Ethiopia among health extension model 
and non-model households, 6.4% and 25.5%, respectively, 
and in northern Ethiopia among model (8.1%) and non- 
model (20.2%) families.12,19 These consistent findings 
showed that as the government is focusing on the issues 
of community health care improvement through health 
extension workers delivering different services like train-
ing, support, and close follow-up of families on a package 
of basic and essential preventive and curative health 

Figure 1 Prevalence of diarrhea among under-five-year-old children in health 
extension model and non-model families in Wama Hagelo woreda 2019. 
Notes: All surveyed households. Families with diarrhea among U5C.
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Table 4 Predictors of Childhood Diarrhea Among Under-Five Children in Model and Non-Model Families in Wama Hagelo Woreda, 
East Wollega, Oromia, Ethiopia, 2019

Model Families

Variables Categories Diarrhea Status COR (95% CI) AOR (95% CI)

Yes, n (%) No, n (%)

Household health extension program implementation Non-model HH 71 (27.8%) 184 (72.2%) 1 1

Model HH 20 (7.8%) 237 (92.2%) 4.6 (2.7–7.8) 2.4 (1.15, 5.00)*

Residence of respondents Urban 1 (0.4%) 8 (3.1%) 1 1

Rural 19 (7.4%) 229 (89.1%) 0.7 (0.2, 12.7) 1.5 (0.9, 7.9)

Family size ≤5 11 (4.%) 154 (60%) 1 1

>5 9 (3.5%) 83 (32.3%) 1.5 (1.1, 3.8) 1.04 (0.3, 3.4)

Types of source of water for drinking Improved 16 (6.2%) 232 (90%) 1 1

Unimproved 4 (1.6%) 5 (2.0%) 11.6 (2.71, 77.70) 5.5 (2.15, 97.7)*

Storage of water for drink in house Stored in jerry can 16 (6.2%) 236 (91.8%) 1 1

Stored in pot 4 (1.6%) 1 (0.4%) 59 (6.23, 59.24) 1.5 (0.12, 8.6)

Time taken to reach water source <15 min 12 (4.7%) 177 (69%) 1 1

≥15 min 8 (3.1%) 60 (23.3%) 2 (0.7, 5.0) 3.1 (0.71, 13.7)

Household water treatment method Do not treat 7 (2.7%) 95 (37%) 1 1

Treat at home 13 (5.1%) 142 (55.3%) 1.2 (0.5, 3.2) 4.2 (0.6, 16.44)

No. of U5C in household 1 10 (3.9%) 138 (53.7%) 1 1

≥2 10 (3.9%) 99 (38.5%) 1.4 (0.6, 3.5) 2.2 (0.5, 8.2)

Place of childbirth Health facility 19 (7.4%) 231 (90.0%) 1 1

Home 1 (0.4%) 6 (0.8%) 2 (1.5, 13.2) 0.21 (0.1, 0.87)

Rotavirus vaccination status Vaccinated 16 (6.3%) 228 (91.8%) 1 1

Not vaccinated 4 (1.6%) 6 (0.4%) 8.5 (6.2, 554.5) 49.8 (4.18, 94.8)*

Vitamin A supp. in last six months Received 11 (4.8%) 168 (72.7%) 1 1

Not received 6 (2.6%) 46 (20.0%) 2 (0.7, 5.7) 2.6 (0.9.5)

Non-model families

Residence of respondents Urban 4 (1.6%) 5 (2%) 1 1

Rural 67 (26.3%) 179 (70.2%) 2.1 (1.7, 7.2) 2.2 (0.0, 3.1.0)

Family size ≤5 25 (9.8%) 72 (28.2%) 1 1

>5 46 (18%) 112 (44%) 1.2 (0.7, 2.1) 5.2 (1.7, 17.6)*

Types of source of water for drinking Improved sources 36 (14.1%) 165 (64.7%) 1 1

Unimproved 35 (13.6%) 19 (7.5%) 18 (3.7, 90) 7.2 (1.6, 13.2)*

Storage of water for drink in house Stored in jerry can 28 (11%) 183 (71.8%) 1 1

Stored in pot 43 (17%) 1 (0.4%) 28 (7.2, 112) 2 (0.95, 8.76)

Time taken to reach water source in minutes <15 min 43 (17%) 127 (49.8%) 1 1

≥15 min 28 (11%) 37 (22.4%) 1.5 (0.82, 2.6) 1.6 (0.5, 4.9)

Household water treatment method Do not treat 65 (25.5%) 141 (55.3%) 1 1

Treat at home 6 (2.4%) 43 (17%) 0.3 (0.1, 0.7) 0.6 (0.1, 2.8)

Use partially 44 (17.3%) 47 (18.4%) 4.8 (2.6, 8.5) 0.8 (0.2, 3.6)

Family using latrine Yes 39 (15.3%) 176 (69%) 1 1

No 32 (12.5%) 8 (3.1%) 18 (7.7, 42.2) 6.0 (1.8, 20.6)*

No. of U5C in household 1 20 (7.8%) 114 (44.7%) 1 1

≥2 51 (20%) 70 (27.5%) 4.2 (2.3, 7.6) 2.3 (0.8, 7.1)

(Continued)
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services targeting to the reduction of communicable dis-
eases especially diarrhea in under-five. It was during this 
time that a significant reduction of diarrhea prevalence is 
revealed in such families of HEP best implementers than 
other non-model families.10,20

A household with many family members might have 
poor personal and environmental hygiene and poor food 
handling practices. In this study, under-five children living 
with more than five family members were more vulnerable 
to diarrhea than those living with a household with a small 
family size among non-model families. This finding was in 
line with studies conducted in Rural Areas of North 
Gondar Zone, Northwest Ethiopia, and Serbo Town, 
Jimma Zone South West Ethiopia.17,21 This means when 
there is overcrowding in the household, the chances of 
disease transmission through contamination of water and 
food as well as poor personal hygiene and environmental 
sanitation would be high, leading to the occurrence of 
childhood diarrhea.3,23 Family size did not have an asso-
ciation with diarrhea among under-five children in health 
extension package model families. It might be that, if all 
other risk factors of diarrhea are kept constant, the number 
of family members alone cannot lead to the occurrence of 
diarrhea provided that the family life is healthy.

The type of sources of water for drinking had an 
association with diarrhea among under-five children in 
both model and non-model families. Hence the occurrence 
of diarrhea among under-five children was more common 
among both model and non-model health extension 
families using water from an unimproved source than 
among model and non-model families using water from 
an improved source. This was similar to the findings of 
other studies conducted in Northern Nigeria where child-
hood diarrhea was 1.2 times more likely to occur in 
families getting water from an unimproved source than 
in families getting from improved sources,24 and in 

Medebay Zana District of Northwest Tigray, where it 
was 1.8 times more likely in families using unimproved 
water sources than in families using improved sources.25 

Water from an improved water source tends to be less 
contaminated by pathogenic microorganisms than water 
from an unimproved water source, and contaminated 
water may contain microorganisms from human and ani-
mal feces, leading to the occurrence of communicable 
diseases especially diarrhea in children; hence access to 
pure water alone significantly reduces childhood diarrhea 
in children by 28%–48%.26

Using latrines was an independent predictor of diar-
rheal diseases in this study. This study revealed that the 
likelihood of diarrhea among non-model families not using 
latrines was 6 times that of non-model families using 
latrines, irrespective of latrine type. This is in line with 
previous similar studies in Rural Settings of Dangla 
District, Northwest Ethiopia, and Jigjiga District, Somali 
Region, Eastern Ethiopia.16,27 Using a latrine is a sign of 
sanitary conditions. It is also the indication of low trans-
mission of disease pathogens through fecal contamination, 
and hence the prevalence of childhood diarrhea in families 
having a latrine was found to be lower than in those 
families not using a latrine. Since all model families 
were using a latrine, an association between using a latrine 
and diarrhea among under-five children was not revealed.

This study indicated that the birthplace of the index 
child was an independent predictor of diarrhea among 
under-five children. In this study, under-five children 
born at health facilities had 79% less risk of having diar-
rhea among model families compared to those born at 
home. The finding was consistent with the study done in 
Shake Zone, Southwest Ethiopia.28 This means most 
mothers delivering at health facilities are regularly trained 
in the form of pregnant women conferences on how to take 
care of their pregnancy, risks, place of delivery, sanitation, 

Table 4 (Continued). 

Model Families

Variables Categories Diarrhea Status COR (95% CI) AOR (95% CI)

Yes, n (%) No, n (%)

Rotavirus vaccination status Vaccinated 37 (15%) 175 (70.3%) 1 1

Not vaccinated 33 (13.3%) 4 (1.6%) 39 (13.3, 116.9) 10.9 (2.87, 41.05)*

Vitamin A supp. in last six months Received 26 (11.5%) 111 (49%) 1 1

Not received 38 (16.7%) 52 (23%) 3.2 (1.7, 5.7) 3.2 (1.4, 7.2)*

Note: *Statistically significant variables in multivariable logistic regression.
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and hygiene, on how to feed, care, and keep their child 
before, during delivery, and postnatally, and as a result 
there would be the chance of decreasing the occurrence of 
communicable diseases particularly diarrhea in their 
family and children, leading to lowering of childhood 
diarrhea in children of such families.

Rotavirus is one of the causes of diarrhea among 
under-five children which can be prevented by Rotavirus 
vaccination. In this study, being vaccinated against 
Rotavirus was an important protector of childhood diar-
rhea. Children vaccinated against Rotavirus were less 
likely to have diarrhea among model and non-model 
families than their unvaccinated counterparts. This finding 
was consistent with other findings regarding the associa-
tion of diarrhea in under-five children and the Rotavirus 
vaccination status of the children.24,29 The justification for 
this consistent finding is that among microorganism-spe-
cific causes of diarrhea Rotavirus and Escherichia coli are 
among the leading ones, especially in under-five children, 
and if children are vaccinated against this virus at the 
appropriate age they will be likely to experience less 
diarrheal illness than children not vaccinated.3,30

The study also showed that vitamin A supplementation 
for under-five children was an independent predictor of 
childhood diarrhea. In this study, the odds of diarrhea 
among under-five children of non-model families who 
have not supplemented vitamin A within six months before 
the survey were about 3 times greater than the odds of 
childhood diarrhea in under-five children of non-model 
families who were supplemented with vitamin A during 
the same time. The finding was in line with other similar 
studies in Global Burden of Disease Study 2016 and 
Hawassa, South Ethiopia.3,24 Vitamin A supplementation 
for under-five children is believed to decrease child mor-
bidity and mortality, including from diarrhea, by enhan-
cing the immune system if it is given to children at an 
appropriate age and interval. In addition to this fact, for 
several years, six-monthly routine vitamin A supplementa-
tion programs of under-five children in Ethiopia had been 
integrated with other under-five services like deworming, 
screening for malnutrition, and health education on child 
health care, and therefore these integrated services might 
have contributed to decreasing childhood diarrhea in chil-
dren who got the supplementation.31

According to this study, socioeconomic factors like 
residence, age, sex, religion, ethnicity, occupation, and 
educational level of the respondents and the child's father, 

monthly family income, HH water storage status, HH 
water treatment, handwashing with soap at critical times, 
type of latrine, latrine hand washing facility, commonly 
using a latrine, solid and liquid waste disposing status, 
index child sex, age, breastfeeding status, age at starting 
complementary feeding, how to feed a child in the house-
hold, child deworming, and measles vaccination status 
were not found to be the predictors of childhood diarrhea. 
This finding was in contrast to other similar studies.15,27,28 

This was because currently many socioeconomic factors 
like sex, religion, ethnicity, income, occupation, and others 
could not negatively influence families provided that they 
have knowledge and skills on prevention of communicable 
diseases, especially those related to poor hygiene and 
sanitation. The reason for other variables not having an 
association with childhood diarrhea was due to the homo-
geneous effect of factors with other significant predictors, 
because when one program has been implemented the 
others are usually implemented in integration simulta-
neously and separately.

Despite this interesting finding, the study had limita-
tions. First, there might be social desirability bias related 
to some health extension packages which might have an 
impact on reporting appropriate health extension packages 
implementation by households. Second, the study was a 
cross-sectional comparative study, which may not set a 
temporal relationship between cause and effect.

Conclusion
Diarrhea was more frequent among non-model than model 
families. Being a non-model family of health extension 
programs, large family size of greater than five members, 
using water from unimproved sources, not using a latrine, 
a child not born at the health facility, absence of childhood 
vaccination for Rotavirus, and no vitamin A supplementa-
tion for children were negatively associated with the 
occurrence of childhood diarrhea in under-five children. 
Therefore, the woreda health office and the health exten-
sion workers should intensify the implementation of health 
extension packages among health extension model house-
holds. The health extension non-model households should 
be encouraged by the woreda health office and health 
extension workers to become model households through 
intensive information education and communication on 
implementation and advantages of implementing all health 
extension packages.
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