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Abstract
Background Diarrhea is a serious health problem in children under the age of five that is both preventable and 
treatable. In low-income countries like Ethiopia, children under the age five years frequently experience diarrhea. 
However, the burden and associated factors of these diarrheal diseases are understudied in Eastern Ethiopia, Thus, this 
study aimed to determine the factors associated with the prevalence of diarrheal diseases in Eastern Ethiopia from 
September 1–30, 2022.

Methods A cross-sectional study was conducted on the total of 602 children aged 6 to 59 months in Oda Bultum 
district in eastern Ethiopia. A multistage sampling method was used. Three kebeles were selected from nine kebeles 
by the lottery method. Data was entered into Epi data 4.0.2 and exported to SPSS version 21 for analysis. Descriptive 
analysis was used for frequency, mean, and standard deviations. In addition, bivariable, and multivariable Poisson 
regression model was used to identify predictors of diarrhea along with a 95% confidence interval. Finally, statistical 
significance was declared at a p-value of 0.05.

Result A total of 602 children were included in this study. The prevalence of diarrhea 7.4% (47/602), 95% CI; 5.5–9.7%) 
among the children. Factors such as being unvaccinated for any vaccine (AOR = 10.82, 95%CI; 4.58–25.48) and 
born from a mother who had medium level of empowerment (AOR = 0.34, 95%CI; 0.11–0.88) in the household had 
statistically significant association with diarrhea among the children compared to their counterparts.

Conclusion The study found that nearly one out of thirteen children aged 6 to 59 months had any form of diarrheal 
diseases in Oda Bultum District, Eastern Ethiopia. In addition, the study revealed that children who were vaccinated 
for their age developed diarrhea less likely compared to those who did not receive any form of vaccine for their age. 
Moreover, children with mothers who had a medium level of empowerment were less likely to get diarrhea than 
children with mothers who had a low level of empowerment.
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Introduction
Diarrheal disease is a serious health problem that is 
both preventable and treatable but It can cause dehydra-
tion, malnutrition, and death among all age if not man-
aged well [1–3]. World Health Organization (WHO), 
reported there are an estimated 1.7  billion of diarrheal 
disease cases each year, resulting in half a million deaths 
[3]. Most of these deaths occur in children under the age 
of five in developing countries [3]. Diarrheal disease is 
the second leading cause of death in children under five 
years old [1, 4]. In developed countries, the incidence of 
diarrheal disease is lower, but it still remains a significant 
health concern [5].

Children under the age of five in low-income coun-
tries often get three bouts of diarrhea each year where 
each episode of diarrhea deprived the child of the nour-
ishment necessary for growth [6]. As a result, diarrhea 
contributed to undernutrition, and made them more 
susceptible to diarrheal diseases [2]. Diarrheal disease, 
which is characterized by loose, watery stools is a com-
mon ailment that affects people of all ages and back-
grounds, can be caused by a variety of factors, including 
viral, bacterial, and parasitic infections, and most com-
monly transmitted by contaminated food or water [2, 3]. 
Globally, 780 million individuals lack access to improved 
drinking water and 2.5 billion lack improved sanitation as 
such diarrhea due to infection is widespread throughout 
developing countries [3].

Evidence showed the magnitude of diarrheal disease in 
Ethiopia varied. Systematic reviews and meta-analyses of 
studies conducted in Ethiopia reported that the pooled 
prevalence of diarrheal disease in Ethiopia ranges from 
19 to 25% [7]. A global burden of disease reported that 
the prevalence of diarrheal disease in under-5 (13.2%) 
and is the second cause of death [8]. Another study from 
Sidama region; southern Ethiopia reported the preva-
lence of diarrheal disease among under-five children 
ranged between 10.7 and 16.5% [9]. A study conducted in 
Jimma also reported sociodemographic, environmental, 
immunization status and behavioral factors are the main 
risk factors for diarrheal disease [10]. The same study also 
reported that children who were not vaccinated against 
rotavirus were about 2.5 times at risk of having diarrheal 
disease [10].

A significant proportion of diarrheal disease can be 
prevented through safe drinking water, adequate sanita-
tion and hygiene and vaccination. Vaccination is one of 
the most effective ways to reduce child mortality and 
morbidity from diarrheal disease, which is caused by 
various infectious agents like rotavirus, cholera, typhoid, 
and other enteric pathogens can protect children from 

severe and life-threatening diarrhea [1, 11]. These vac-
cines are the most effective and a key component of pri-
mary health care and an indisputable human right [12]. 
A study conducted in Ethiopia also supported the above 
evidences as the introduction of the vaccine led to a sig-
nificant reduction in hospitalizations due to rotavirus 
diarrhea [13].

Global reports showed that significant progress has 
been made in reducing child mortality globally Between 
1990 and 2017. Neonatal Mortality Rate decreased by 
51%, from 36·6 deaths per 1000 live births in 1990, to 
18·0 deaths per 1000 live births in 2017 [14]. However, 
focused efforts are still needed in sub-Saharan Africa to 
prevent deaths, of which diarrheal disease is the leading 
cause [15]. Hence, it is essential to monitor the risk fac-
tors for diarrheal disease to develop and test new diar-
rhea prevention and control strategies [16]. Despite the 
higher prevalence, there were fewer studies conducted in 
eastern Ethiopia especially in Eastern Oromia. Therefore, 
to support this effort, this study aimed to determine the 
factors associated with the diarrheal diseases among chil-
dren in eastern Ethiopia.

Methods and materials
Study setting, period and design
A cross-sectional study among women having children 
between 6 and 59 months of age and their children was 
conducted in selected kebeles (the smallest administra-
tive division of Ethiopia) of Oda Bultum district in West 
Hararghe zone Ethiopia from September 1–30, 2022. Oda 
Bultum district has 9 kebeles and is located 331 km east 
of Addis Ababa and 37  km from Chiro town, the zonal 
town of the Western Hararghe zone. The district has 39 
health posts, 6 health centers, and 6 private clinics.

Population and eligibility criteria
Mothers having children aged between 6 and 59 months 
were included. The selected children’s mothers were 
interviewed. Children with deformities and birth defects 
were excluded to avoid comparison bias as the deformi-
ties hamper the measurements.

Sample size and sampling procedure
The sample size was calculated using the single popu-
lation proportion formula with the assumptions of 
prevalence of diarrhea among children(P = 24%) [17], 
q = 1-p(1-0.24) = 0.76, and 5% of margin of error(d) at 95% 
confidence interval(z = 1.96). Finally, by considering the 
multistage sampling design, a design effect for the han-
dling of intraclass variation was determined to be 2. The 
formula used for sample size calculation was as follows:
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 n = (Z@ / 2)2 (p∗q) / d2

 n=(1.96)2 (0.24) (0.76) /(0.05)2

n = 280, by considering the design effect (DE) 2, the sam-
ple size was determined to be 560. Finally, by considering 
10% of non-response rate, the sample size became 616. 
Regarding the sampling procedure, three of 9 kebeles in 
Oda Bultum district were randomly selected. To enroll 
all samples, the proportional allocation of sample was 
applied to all the three selected kebeles based on the total 
number of eligible children. According to the demogra-
phy of the district, there were a total of 32,857 children 
aged 6–59 months in the district. Using their list of the 
health posts, the total samples were selected using simple 
random sampling by lottery method (Fig. 1).

Data collection methods and tool, and data quality control
A structured questionnaire was adapted from different 
literature, including sociodemographic variables, child 
nutritional status, variables like wasting, stunting, and 
undernutrition, women’s empowerment variables, and 
maternal-related factors such maternal age, marital, and 
education. Then the questionnaire was translated into 
Afaan Oromo by a person who speaks both languages 
and has knowledge of the subject matter. The question-
naires were pretested on 5% of the total sample size in the 
nearby district called Gemechis. A face-to-face interview 

with a structured questionnaire and anthropometric 
measurements was done by trained data collectors to col-
lect data. Eight data collectors who can speak the Afan 
Oromo language and two supervisors with a BSc in pub-
lic health officers or nurses were recruited for data collec-
tion. Daily supervision and follow-up were done by the 
supervisors and principal investigators. The vaccination 
history of the children was validated by checking against 
immunization cards.

Study variables and measurements
Diarrheal disease was an outcome variable in this study. 
Independent variables included level of women’s empow-
erment, socio-demographic variables (age, religion, 
educational status, occupational status, marital status, 
husband’s educational status, and husband’s occupa-
tion), food production and prices, household and non-
household food expenditure, access to health care and 
information, caring capacity of the women, diet, health 
status of the child and the mother, and household 
decision-making.

Operational definitions
Women empowerment A process through which 
women and girls acquire knowledge, skills, and willing-
ness to critically analyze their situation and take appropri-
ate action to change the status quo of women and other 
marginalized groups in society [18].

Fig. 1 Sampling procedure of study participants’ selection among under-five children in Oda Bultum District, 2022
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Vaccinated for age We categorize the child as vaccinated 
to the age when the child has received all recommended 
vaccines for their age group. Vaccines are important to 
protect children from serious and sometimes dead dis-
eases, such as measles, polio, tetanus, and meningitis, 
considering different vaccines are given at different ages, 
depending on the child’s risk of exposure and immune 
system development [19].

Timely vaccination was measured if a child was vac-
cinated within one month after the minimum age to 
administer the dose as recommended by WHO [20–22]. 
In addition, in this study, the “vaccinated for age” term 
is used to assess whether a child took a vaccine recom-
mended for his/her age.

Diarrhea was defined as passage of at least three loose 
or watery stools per day among the children in the house-
hold before the data collection, as reported by the care-
giver or mother of the child [23, 24].

Data processing and analysis
Data were entered into Epidata version 4.0.2 and 
exported to SPSS version 21 for analysis. Descriptive 
analysis like percentage, means, and standard deviation 
were calculated as necessary. Child nutritional status was 
measured by using anthropometric measurements for 
wasting weight, for height, for underweight (WAZ), and 

for stunting (HAZ). Children wt-for-age Z-Score (WAZ) 
was below minus two standard deviations (-2 SD) from 
the median of the WHO reference population were clas-
sified as underweight. Children whose height-for-age 
Z-score (HAZ) was below − 2 SD from the median of the 
WHO reference population were considered short for 
their age (stunted) or chronically malnourished [25–27].

The level of women’s empowerment was measured by 
women’s involvement in household decision-making 
(including 3 decisions: access to health care, household 
purchasing, and freedom to visit relatives, rated as fol-
lows: participated in all 3 decisions = 2, participated in 1 
or 2 decisions = 1, did not participate in any decisions = 0); 
women’s membership in community groups (member of 
any community group rated by); Was not involved in any 
groups = 0); women’s cash earnings measured by (earning 
cash only or both cash and in-kind =, did not earn cash 
at all = 0); women’s ownership of house or land (owned a 
house or land, alone or jointly with husband = 1, did not 
own any house or land = 0); women’s education (attained 
secondary or higher education = 2, attained primary level 
education = 1, did not attend school at all = 0); And finally, 
the total score was summed from 0 to 7, and the scores 
from 0 to 2 are grouped as low empowerment level; the 
scores from 3 to 4 are grouped as moderately empowered 
level; and the scores from 5 to 7 are grouped as highly 
empowered level [28].

In the Bivariable analysis, the variables that had P-value 
less than 0.3 were transferred to multivariable analysis 
model. Multicollinearity was diagnosed using VIF and 
tolerance. Finally, the final model, multivariable Poisson 
regression was used to identify predictors of diarrheal 
disease among children and. Finally, statistical signifi-
cance was declared at a p-value of 0.05 at 95% confidence 
interval.

Results
Socio-demographic characteristics of the study 
participants
A total of 602 children with a response rate of 97.7% were 
included in this study. Three-fifths of the children’s fami-
lies were Muslims, whereas the rest 224(36.1%) of them 
were Christians. A total of 584(94.2%) mothers were 
housewives, while the rest were gov’t workers, farmers, 
and merchants. More than half, 370(59.6%) of the chil-
dren’s fathers were unable to read and write and used 
farming as their primary occupation. About 250(40.3%) 
of the households had more than family members. 
Nearly three out of five households used to drink from 
an improved drinking water source, a total of 407(65.6%) 
households used latrines regarding the accessibility of the 
health facilities, 386(62.3%) of the households accessed 
the health facility by walking for above 30 min (Table 1).

Table 1 Socio-demographic characteristics of study participants, 
Oda Bultum, Oromia, Ethiopia, 2022
Variables Category Frequency Percent
Religion Christian 224 36.1

Muslim 396 63.9
Maternal occupation Housewife 584 94.2

Gov’t employee 15 2.4
Farmer 10 1.6
Merchant 11 1.8

Father education Illiterate 370 59.6
Primary 247 39.8
Secondary 3 0.5

Father occupational status Farmer 573 92.4
Daily laborer 24 3.8
Merchant 20 3.2
Others 3 0.4

Family size Less than five 146 23.5
Five 224 36.1
Above five 250 40.3

Source of drinking water Improved 366 59
Unimproved 254 41

Having latrine No 34 5.5
Yes, but used yet 179 34.4
Yes 407 65.6

Accessibility of *HF Within 30 min 234 37.7
Above 30 min 386 62.3
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Child and maternal characteristics
More than half, 336(54.2%) of the children were females. 
About 267(43.1%) of the children were breastfeed-
ing during the time of data collection. More than half, 
334(53.8%) of the children initiated complementary feed-
ing at the age of 6 months. About 565(91.1%) of the chil-
dren were vaccinated for their age. Nearly three-fourths 
of the children’s mothers were in the age category of 25 
to 34 years. Most of the maternal marital status was mar-
ried. Nearly half of the mothers had low empowerment 
scores in their households (Table 2).

Distribution of diarrheal among under-five children
Diarrhea episodes were detected among 46 (7.4%, 95% 
CI; 5.5–9.7%) among the children (Fig. 2).

Factors associated with diarrheal disease
In bivariable analysis, the variables that had a P-value 
less than 0.3 were transferred to the multivariable Pois-
son regression model. Finally, the vaccination status and 
maternal empowerment status were statistically associ-
ated with diarrheal episodes among children (P < 0.05) 
(Table 3).

Discussion
This study was conducted to assess the prevalence of 
diarrheal disease and associated facotsr among chil-
dren aged 6–59 months in Oda Bultum District, Ethio-
pia. Accordingly, the study revealed that the prevalence 
of diarrhea was 7.4%. This study was lower compared to 

the study findings from Wolkite town, southern Ethiopia 
(20.7%) [29], in Sidama Zone, Southern Ethiopia (13.6%) 
[29], in Horo Guduru Welega Zone, Oromia (24%) [17], 
and in Rwanda (12.7%) [30], but higher compared to 
study from Malaysia that found that the prevalence of 
diarrhea among children was 4.4% [31]. The regional, 
immunization status and sociocultural variations 
between our research locations may be the reason for the 
discrepancy; in our study area, children had high immu-
nization rates, and most of them drank water from pipes.

The study also revealed that children who had not 
received any vaccination were 10.82 times more likely 
to have diarrhea compared to their counterparts. This is 
explicitly related to the fact that vaccination is considered 
the best preventive intervention of diarrheal diseases. 
Even having access to clean water, better sanitation, and 
hygienic practices is not enough to reduce the presence 
of microorganisms that cause diarrhea, so when a child 
get vaccinations, it dramatically aids them in fighting 
against the diarrheal diseases [32]. So, if childhood vac-
cinations is being administered on time, they help build 
immunity before children were exposed to fatal illnesses 
or if they are given at the right age [33–38]. In addition 
to boosting the immunity of the children to be protective 
from diarrhea, some vaccines, specifically rotavirus and 
measles vaccines directly reduces the risk of diarrheal 
diseases [32, 39–41].

Finally, this study found that children with mothers 
who had a medium level of empowerment were 66% less 
likely than children with mothers who had a low level 
of empowerment to develop diarrhea. This is supported 
by the fact that the health of mothers and children is 
closely correlated with mothers’ empowerment, which 
is in turn correlated with children’s nutritional qual-
ity because nutrition conditions are one of the causes of 
diarrhea among children [42, 43]. Additionally, the rela-
tionship between women’s empowerment and children’s 
health outcomes is related to children’s non-nutrition-
related health indicators. Those mothers with good levels 
of empowerment have the ability to use health services, 
including vaccinations, which can help the child avoid 
bacterial, viral, and other related causes of diarrhea [44–
47]. It has been shown that when women are empowered, 
they have the capacity to govern and manage household 
resources. As a consequence, mothers can afford sanita-
tion materials like water, soap, and other items that are 
better for preventing and controlling diarrheal disease 
within the family, including children [48, 49].

Limitation of this study
Even if this study has some strengths, it cannot be free 
from limitation. The first limitation of this study could 
be due to the cross-sectional study nature of lacking 
cause effect relationship establishment, i.e. unable to 

Table 2 Maternal and child characteristics of study participants, 
Oda Bultum, Oromia, Ethiopia, 2022
Variable Category Frequency Percent
Child sex Male 284 45.8

Female 336 54.2
Breastfeeding No 353 56.9

Yes 267 43.1
When initiated 
complementary 
feeding?

Before 6 months 95 15.3
At 6 months 334 53.8
After 6 months 191 30.8

Vaccinated Yes 565 91.1
No 55 8.9

Maternal age 15–24 81 13.1
25–34 456 73.5
35–44 83 13.4

Child age 6–23 months 327 52.7
24–59 months 293 47.3

Maternal empower-
ment status

Low 306 49.3
Medium 238 38.4
High 76 12.3

Maternal Marital 
status

Married 599 96.6
Widowed 9 1.4
Divorced 12 1.9
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establish the temporal relationship between diarrhea 
and its predictors. Another limitation can be the diar-
rhea that is considered in this study is any form of diar-
rheal diseases regardless of their causative agents. The 
third limitation could be vaccination status of the chil-
dren was classified as vaccinated or unvaccinated based 
on any type of vaccines that they received for their age. 
So, the current study simply showed that whether a child 
received vaccine recommended for his/her age. Instead, 
it would be better if the vaccines type were specific and 
the vaccination status was classified as fully, partially or 

unvaccinated, but such kind of information was not col-
lected. The fourth limitation could be lack of household/
maternal-related factors such as parental vaccines accep-
tance, personal hygiene, drinking water, and fecal matters 
handling practices.

Conclusion
The study found that children who did not receive vac-
cines were more likely affected by diarrheal disease than 
those who received the vaccine. As a result, this is directly 
tied to the fact that vaccination is often recognized as the 

Fig. 2 Magnitude of diarrhea among under-five diarrhea, Oda Bultum, Oromia, Eastern Ethiopia, 2022
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most effective preventive measure. Even having access 
to clean water, good sanitation, and hygienic habits are 
insufficient to diminish the prevalence of germs that 
cause diarrhea; therefore, immunizations considerably 
help a child to fight sickness. Moreover, children with 
mothers who had a medium level of empowerment were 
less likely to get diarrhea than children with mothers who 
had a low level of empowerment, according to the study. 
As a result, this is supported by the fact that maternal and 
child health is inextricably linked to mothers’ empower-
ment, which is related to children’s nutritional quality, 
because problem-related to nutritional status of the chil-
dren is one of the causes of diarrhea among the children.

Acknowledgements
We would like to express our sincere gratitude to Haramaya University 
for supporting us in writing this work as well as to the data collectors and 
supervisors.

Author contributions
ZG, IM, AB, LDR, and AM conceived and designed the review. ZG, NA, TG, AB, 
AD, BB, UJ, ST, AA, MG, ADw, FM, MT, AE, LDR, and IM carried out the draft of 
the manuscript, and ZG is the PI of the research. Also, IM, AB, LDR, and AM 
carried out the analysis and interpretation. All authors (ZG, NA, TG, AB, AD, BB, 
UJ, ST, AA, MG, ADw, FM, MT, AE, LDR, and IM) rigorously reviewed, read, and 
approved the final version of the manuscript.

Funding
Haramaya University provided financial support for this study. However, the 
funding agency had no role in the collection, analysis, and interpretation of 
the data, as well as the writing of the manuscript.

Data availability
All related data have been presented within the manuscript. The dataset 
supporting the conclusions of this article is available from the corresponding 
author upon request.

Declarations

Ethical approval and consent to participate
Ethical clearance was obtained from Haramaya University, College of Health 
and Medical Science, Institutional Health Research Ethics Review Committee 
(IHRERC) by formal letter with reference number IHRERC/201/2020. Support 
letters from the university were written to the Oda Bultum District health 
office and then to the selected kebele where the study was conducted. 
After getting all permission letters from the responsible body, an informed, 
voluntary, written consent was obtained from all subjects and/or their 
legal guardian(s) was signed by the study participants. Confidentiality was 
maintained by using codes instead of the participant’s name. Participants 
were also informed that they have the full right to refuse participation or 
withdraw at any time from the research. All methods were performed in 
accordance with relevant guidelines and regulations in the Declaration of 
Helsinki.

Consent to publish
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Oda Bultum Woreda Health Office, Oda Bultum, West Hararghe, Oromia, 
Ethiopia
2School of Public Health, College of Health and Medical Sciences, 
Haramaya University, Harar, Ethiopia
3School of Nursing and Midwifery, College of Health and Medical 
Sciences, Haramaya University, Harar, Ethiopia
4School of Medicine, College of Health and Medical Sciences, Haramaya 
University, Harar, Ethiopia
5Department of Psychiatry, School of Nursing and Midwifery, College of 
Health and Medical Sciences, Haramaya University, Harar, Ethiopia
6Department of Environmental Health Sciences, College of Health and 
Medical Sciences, Haramaya University, Harar, Ethiopia
7School of Pharmacy, College of Health and Medical Sciences, Haramaya 
University, Harar, Ethiopia

Received: 27 September 2023 / Accepted: 23 February 2024

References
1. WHO. Diarrhoeal disease. World Health Organization: Geneva; 2017.
2. WHO. Children: improving survival and well-being. 2020 [cited 2023; Avail-

able from: https://www.who.int/news-room/fact-sheets/detail/children-
reducing-mortality#:~:text=Malnourished%20children%2 C%20particu-
larly%20those%20with%20severe%20acute%20malnutrition%2 C,of%20
deaths%20in%20children%20under-5%20years%20of%20age.

3. World Health O. Water, sanitation, hygiene and health: a primer for health 
professionals. World Health Organization; 2019.

Table 3 Multivariate logistic regression analysis of factors 
associated with diarrheal disease, Oda Bultum, Oromia, Eastern 
Ethiopia, 2022
Variables Diar-

rheal 
count

Bivariable 
analysis 
(95%CI)

AIRR 
(95%CI)

P-
val-
ue

Maternal marital 
status

Married 43 1 1

*Others 3 2.37(0.56–
10.05)

2.96(0.62–
13.9

0.06

Vaccination 
status

Yes 25 1 1

No 21 11.9(5.54–
25.91)

10.8(4.58–
25.48)

0.000

Toilet utilization Yes 32 1 1
No 14 2.24(0.67–

7.48)
1.63(0.44–
6.1)

0.4

Family size Maximum 
five

30 1 1

Above five 16 2.01(0.92–
4.39)

1.16(0.45–
2.99)

0.7

Sex of the child Female 31 1 1
Male 15 0.88(0.40–

1.94)
0.59(0.17–
2.10)

0.4

Women 
Empowerment

Low 38 1 1

Medium 7 0.24(0.08–
0.71)

0.34(0.11–
0.88)

0.04

High 1 0.19(0.02–
1.42)

0.33(0.04–
2.63)

0.3

Age of the 
mother

Less than 
25

22 1 1

25–34 19 1.68(0.39–
7.24)

3.72(0.75–
18.51)

0.1

35–44 5 2.43(0.47–
12.57)

3.17(0.46–
21.45)

0.23

*Others: single, divorced, widowed, and separated

https://www.who.int/news-room/fact-sheets/detail/children-reducing-mortality#:~
https://www.who.int/news-room/fact-sheets/detail/children-reducing-mortality#:~


Page 8 of 8Getachew et al. BMC Infectious Diseases          (2024) 24:303 

4. Paul P. Socio-demographic and environmental factors associated with 
diarrhoeal disease among children under five in India. BMC Public Health. 
2020;20(1):1886.

5. UNICEF. Monitoring the situation of children and women. 2019; Available 
from: https://data.unicef.org/topic/child-health/diarrhoeal-disease/.

6. Neuman MJ, Okeng’o L. Early childhood policies in low- and middle-income 
countries. Early Years. 2019;39(3):223–8.

7. Alebel A, et al. Prevalence and determinants of diarrhea among under-five 
children in Ethiopia: a systematic review and meta-analysis. PLoS ONE. 
2018;13(6):e0199684.

8. Tessema GA, et al. National and subnational burden of under-5, infant, and 
neonatal mortality in Ethiopia, 1990–2019: findings from the global burden 
of Disease Study 2019. PLOS Glob Public Health. 2023;3(6):e0001471.

9. Melese B, et al. Prevalence of diarrheal diseases and associated factors among 
under-five children in Dale District, Sidama Zone, Southern Ethiopia: a cross-
sectional study. BMC Public Health. 2019;19(1):1235.

10. Mosisa D, et al. Determinants of diarrheal diseases among under five children 
in Jimma Geneti District, Oromia region, Ethiopia, 2020: a case-control study. 
BMC Pediatr. 2021;21(1):532.

11. Barrow A, et al. Uptake and determinants of childhood vaccination status 
among children aged 0–12 months in three west African countries. BMC 
Public Health. 2023;23(1):1093.

12. WHO. Factsheet: Child maltreatment; 2nd Regional Meeting to fast-track 
Elimination of Mother-To-Child Transmission. 2023 [cited 2023; Available 
from: https://www.afro.who.int/health-topics/child-health.

13. Tilahun B, et al. What we know and don’t know about the immunization 
program of Ethiopia: a scoping review of the literature. BMC Public Health. 
2020;20(1):1365.

14. Hug L, et al. National, regional, and global levels and trends in neonatal 
mortality between 1990 and 2017, with scenario-based projections to 2030: 
a systematic analysis. Lancet Glob Health. 2019;7(6):e710–20.

15. Demissie GD, et al. Diarrhea and associated factors among under five chil-
dren in sub-saharan Africa: evidence from demographic and health surveys 
of 34 sub-saharan countries. PLoS ONE. 2021;16(9):e0257522.

16. Mokomane M, et al. The global problem of childhood diarrhoeal diseases: 
emerging strategies in prevention and management. Ther Adv Infect Dis. 
2018;5(1):29–43.

17. Alemayehu K, et al. Prevalence and determinants of Diarrheal diseases 
among under-five children in Horo Guduru Wollega Zone, Oromia Region, 
Western Ethiopia: A Community-based cross-sectional study. Can J Infect Dis 
Med Microbiol. 2021;2021:p5547742.

18. UN E. and USAID, Gender Analysis. 2014. p. 44.
19. CDC. Vaccines by Age. 2023 [cited 2023 August 12]; Available from: https://

www.cdc.gov/vaccines/parents/by-age/index.html.
20. Organization W. Summary of WHO position papers-recommended routine 

immunizations for children 2018.
21. Dirirsa K et al. Assessment of vaccination timeliness and associated factors 

among children in Toke Kutaye district, central Ethiopia: a mixed study. 2022. 
17(1): p. e0262320.

22. - FM..o.H.J.C.m.-y.p. Ethiopia national expanded programme on immuniza-
tion. BMJ Publishing Group FMOE Addis Ababa; 2015.

23. Gessesse DN, Tarekegn AA. Prevalence and associated factors of diarrhea 
among under-five children in the Jawi district, Awi Zone Ethiopia, 2019. Com-
munity based comparative cross-sectional study. Front Pediatr, 2022. 10: p. 
890304.

24. WHO. Diarrhea 2023 [cited 2023 August 12]; Available from: https://www.
who.int/health-topics/diarrhoea#tab=tab_1.

25. Organization WH. WHO child growth standards: length/height-for-age, 
weight-for-age, weight-for-length, weight-for-height and body mass index-
for-age: methods and development. World Health Organization; 2006.

26. Ferreira HdS. Anthropometric assessment of children’s nutritional status: a 
new approach based on an adaptation of Waterlow’s classification. BMC Pedi-
atr. 2020;20(1):65.

27. Aydın K et al. The significance of MUAC z-scores in diagnosing pediatric malnutri-
tion: a scoping review with special emphasis on neurologically disabled children. 
2023. 11.

28. Acharya DR, et al. Women’s autonomy in household decision-making: a 
demographic study in Nepal. Reproductive Health. 2010;7(1):15.

29. Wolde D, et al. The Burden of Diarrheal diseases and its Associated factors 
among under-five children in Welkite Town: A Community based cross-
sectional study. Int J Public Health. 2022;67:1604960.

30. Claudine U, et al. Association between Sociodemographic Factors and Diar-
rhea in Children under 5 years in Rwanda. Korean J Parasitol. 2021;59(1):61–5.

31. Aziz FAA, et al. Prevalence of and factors associated with diarrhoeal diseases 
among children under five in Malaysia: a cross-sectional study 2016. BMC 
Public Health. 2018;18(1):1363.

32. Böhles N, et al. Vaccines against human diarrheal pathogens: current status 
and perspectives. Hum Vaccin Immunother. 2014;10(6):1522–35.

33. de Deus N, et al. Early impact of rotavirus vaccination in children less than 
five years of age in Mozambique. Vaccine. 2018;36(47):7205–9.

34. Mosisa D, et al. Determinants of diarrheal diseases among under five children 
in Jimma Geneti District, Oromia region, Ethiopia, 2020: a case-control study. 
BMC Pediatr. 2021;21(1):1–13.

35. Dadonaite B, Ritchie H, Roser M. Diarrheal diseases. Our World in Data; 2018.
36. Troeger C, et al. Rotavirus vaccination and the global burden of rota-

virus diarrhea among children younger than 5 years. JAMA Pediatr. 
2018;172(10):958–65.

37. Becker-Dreps S, et al. Etiology of childhood diarrhea after rotavirus vaccine 
introduction: a prospective, population-based study in Nicaragua. Pediatr 
Infect Dis J. 2014;33(11):1156–63.

38. Walker R et al. Vaccines for protecting infants from bacterial causes of Diarrheal 
Disease. Microorganisms, 2021. 9(7).

39. Kollaritsch H, Wiedermann U. [Examples for vaccines against diarrheal 
diseases–rotavirus and traveller’s diarrhea]. Wien Med Wochenschr. 
2007;157(5–6):102–6.

40. Fischer TK, Bresee JS, Glass RI. Rotavirus vaccines and the prevention of 
hospital-acquired diarrhea in children. Vaccine. 2004;22:S49–S54.

41. Clemens JD, et al. Measles vaccination and childhood mortality in rural 
Bangladesh. Am J Epidemiol. 1988;128(6):1330–9.

42. Abreha SK, Zereyesus YA. Women’s empowerment and infant and Child 
Health Status in Sub-saharan Africa: a systematic review. Matern Child Health 
J. 2021;25(1):95–106.

43. Pratley P. Associations between quantitative measures of women’s empower-
ment and access to care and health status for mothers and their children: 
a systematic review of evidence from the developing world. Soc Sci Med. 
2016;169:119–31.

44. Seidu A-A, et al. Women empowerment indicators and uptake of child health 
services in sub-saharan Africa: a multilevel analysis using cross-sectional data 
from 26 countries. J Public Health. 2022;44(4):740–52.

45. Shifera N, et al. Acute malnutrition and its contributing factors among chil-
dren under-five years in rural kebeles of Shashemene Oromia. Ethiopia Front 
Nutr. 2022;9:1053928.

46. Azrimaidaliza A. Women’s Contribution to Improving Children’s Nutritional 
Status. in Proceedings of the 1st International Conference on Gender, Culture and 
Society, ICGCS 2021, 30–31 August 2021, Padang, Indonesia. 2022.

47. Abreha SK, Walelign SZ, Zereyesus YA. Associations between 
Women’s Empowerment Children’s Health Status Ethiopia PloS One. 
2020;15(7):e0235825.

48. Pratley P. Measuring Women’s Empowerment and its Associations with 
Maternal and Child Health Outcomes. The George Washington University; 
2016.

49. Tiruneh FN, Chuang K-Y, Chuang Y-C. Women’s autonomy and mater-
nal healthcare service utilization in Ethiopia. BMC Health Serv Res. 
2017;17(1):1–12.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://data.unicef.org/topic/child-health/diarrhoeal-disease/
https://www.afro.who.int/health-topics/child-health
https://www.cdc.gov/vaccines/parents/by-age/index.html
https://www.cdc.gov/vaccines/parents/by-age/index.html
https://www.who.int/health-topics/diarrhoea#tab=tab_1
https://www.who.int/health-topics/diarrhoea#tab=tab_1

	﻿Diarrheal disease and associated factors among children aged 6 to 59 months in Oda Bultum District, Eastern Ethiopia: a community-based cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Methods and materials
	﻿Study setting, period and design
	﻿Population and eligibility criteria
	﻿Sample size and sampling procedure
	﻿Data collection methods and tool, and data quality control
	﻿Study variables and measurements
	﻿Operational definitions
	﻿Data processing and analysis

	﻿Results
	﻿Socio-demographic characteristics of the study participants
	﻿Child and maternal characteristics
	﻿Distribution of diarrheal among under-five children
	﻿Factors associated with diarrheal disease

	﻿Discussion
	﻿Limitation of this study
	﻿Conclusion
	﻿References


