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Flooding exacerbates health challenges by spreading waterborne diseases like diarrhea through 
the destruction of sanitation infrastructure and contamination of drinking water sources. However, 
evidence on the prevalence and contributing factors of diarrheal diseases among under-five children 
in the Dasenech district is limited. This study aimed to assess the prevalence of acute diarrhea and 
its determinants among under-five children in flood-affected areas of the South Ethiopia region. A 
community-based cross-sectional study was conducted from July 1 to July 15, 2024, in flood-affected 
areas of the Dasenech district, involving 696 under-five children. Five kebeles were purposively 
selected, followed by the proportional allocation of households, after which a systematic sampling 
technique was applied to identify study participants. Data were collected using a pretested and 
structured questionnaire administered by trained interviewers. Multivariable logistic regression 
analysis was performed to identify factors associated with acute diarrhea, with statistical significance 
set at p < 0.05 and a 95% confidence interval (CI). The prevalence of acute diarrhea was 31.6% (95% 
CI: 28.7–34.3%). Significant predictors of acute diarrhea included non-adherence to exclusive 
breastfeeding (AOR: 2.14, 95% CI: 1.65–3.98), lack of latrines (AOR: 12.08, 95% CI: 9.77–13.13), unsafe 
disposal of child excreta (AOR: 3.86, 95% CI: 2.38–6.26), home delivery (AOR: 6.02, 95% CI: 5.53–8.82), 
and a recent history of diarrhea among mothers or caregivers (AOR: 3.14, 95% CI: 1.33–5.66). Acute 
diarrhea is highly prevalent among under-five children in the Dasenech district. The findings underscore 
the need for targeted public health measures, such as improving waste management, promoting 
exclusive breastfeeding, constructing and utilizing latrines, and addressing maternal and caregiver 
health, to mitigate the burden of diarrheal diseases in this vulnerable population.
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Diarrhea is defined as an increase in bowel movement frequency or a change in stool consistency, commonly 
identified as the passage of three or more loose or watery stools within a 24-h period1. This condition often 
results from intestinal infections caused by bacteria, viruses, or parasites, which are closely associated with 
limited access to safe water and inadequate sanitation facilities2. Inadequate water and sanitation contribute 
to over 94% of the four billion annual cases of diarrhea worldwide3,4. This condition claims approximately two 
million lives each year, representing 4% of global mortality. Alarmingly, 1.3 million of these deaths occur among 
children annually5.
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Children in low- and middle-income countries (LMICs) disproportionately bear the burden of diarrheal 
diseases, with South Asia and sub-Saharan Africa accounting for 88% of global childhood deaths due to 
diarrhea6,7. Children under the age of five in developing nations experience an average of three episodes of 
diarrhea each year, underscoring the high prevalence of this disease in these regions8,9. Notably, diarrhea has 
a strong association with poverty, disproportionately affecting marginalized and impoverished populations9. 
Among under-five children, diarrhea is the most common illness and the second leading cause of death, 
following respiratory infections10,11. In 2016, approximately 829,000 deaths were attributed to inadequate water, 
sanitation, and hygiene (WASH) conditions, with 297,000 occurring in children under-five. This represented 
60% of all diarrhea-related deaths globally and 5.3% of deaths in this age group in LMICs12. These statistics 
emphasize the critical need for targeted interventions to address WASH deficiencies and reduce the burden of 
diarrheal diseases in vulnerable populations.

Tropical infectious diseases, including diarrheal illnesses, pose significant challenges to global health and 
economic development. Among these, diarrhea is particularly detrimental to children, especially during the 
first two years of life, a vital period for growth and development13. Recent national statistics indicate that 
approximately 13% of children experienced diarrhea within a two-week period14. Additionally, local studies 
reveal that the prevalence of diarrhea among children under-five varies across different regions of the country, 
ranging from 12 to 31%15–23. Beyond the immediate health implications, early childhood diarrhea has far-
reaching consequences, including impaired growth, delayed physical development, and reduced cognitive 
function, all of which can diminish human potential and productivity. Moreover, severe cases increase the 
risk of life-threatening complications such as dehydration, electrolyte imbalances, kidney failure, and organ 
damage13,24.

The high prevalence and severity of diarrhea are driven by multiple factors, including inadequate access to 
clean water, poor sanitation, improper disposal of human waste25, insufficient feeding and hygiene practices26, 
substandard living conditions, and limited availability of affordable and effective healthcare services27,28. 
Environmental factors also play a significant role. For instance, a study conducted in flood-affected districts of 
the South Gondar Zone reported a high prevalence of diarrhea (29.0%), largely attributed to poor sanitation, 
hygiene practices, and low community awareness18.

The Dasenech district, located in the South Ethiopia region and recognized at the national level, is particularly 
prone to recurrent flooding due to its flat terrain. These flooding events significantly worsen public health 
challenges by promoting the spread of waterborne diseases, such as diarrhea29. As a result, the district provides 
a vital case study for understanding the effects of persistent flooding on communities and the resulting burden 
of diarrheal diseases.

Numerous studies have explored diarrhea among children under-five in Ethiopia11,15–23,30,31. For instance a 
systematic review and meta-analysis study conducted in Ethiopia shows that the pooled prevalence of diarrhea 
among under-five children are 22.0% and 20.8%30,31. However, insufficient attention has been given to the 
burden of diarrhea in flood-affected areas, where the issue is often more severe. Despite its significance, research 
in this area remains limited, with only one notable study conducted in the Fogera and Libo Kemkem districts 
of Northwest Ethiopia18. Furthermore, there is a lack of comprehensive data from other regions, including 
the Southern region, highlighting the need for broader investigation. This gap in research hinders efforts to 
generate current data on diarrheal disease in flood-affected areas, which is essential for guiding decision-makers 
in prioritizing interventions. This study, therefore, aimed to assess the prevalence and predictors of diarrheal 
disease among under-five children living in flood-affected areas of Southern Ethiopia. The findings are expected 
to support the development of proactive preventive measures, reduce the incidence of acute diarrhea in the 
Dasenech district, and offer insights that could benefit similar communities.

Methods and materials
Study area, design, and period
A community-based cross-sectional study was conducted in the flood-affected areas of Dasenech district from 
July 1 to July 15, 2024. Located in the South Ethiopia Region within the South Omo Zone, Dasenech district 
lies in the Omo River and Lake Turkana watershed at an altitude of 350–370 m above sea level. The district’s 
terrain is predominantly flat (99.83%), with only 0.17% consisting of plateau land. It comprises 39 rural kebeles 
(small administrative unit in Ethiopia) and one urban administrative center, Omo Rate Town, which serves as 
the district capital. Omo Rate is situated 932 km southwest of Addis Ababa and 712 km south of Hawassa. The 
district shares borders with Hammer District to the north, Kenya to the south, Hammer District to the east, and 
Gnangatom District to the west.

As per data from the Dasenech district vital registration office, the district’s 2024 projected population 
was 136,933. During the study period, the district had three health centers and 21 health posts. In the past 
three years, Dasenech has experienced recurrent flooding caused by excessive or sudden water releases from 
the nearby Gibe 3 hydroelectric dam, as well as overflow and directional changes of the Omo River and Lake 
Turkana. These floods frequently damage sanitation facilities and water supply systems, compromising water 
quality and sanitation and increasing the community’s vulnerability to waterborne diseases. For instance, the 
2024 joint report by the United Nations Office for the Coordination of Humanitarian Affairs (OCHA) revealed 
that flooding in November 2023 displaced 79,828 people and affected 62,793 individuals, leading to heightened 
risks of physical injuries and communicable diseases. Additionally, in May 2024, an overflow of the Omo River 
impacted 12,247 individuals, many of whom faced the risk of displacement32,33.

Study and source population
In this study, the source population included all households residing in flood-affected areas of the Dasenech 
District. The study population comprised households specifically located in purposively selected kebeles within 
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the district. Data were collected through interviews with either the household head or a family member who had 
at least one child under the age of five and was present during the data collection period.

Eligibility criteria
Mothers or caregivers with at least one child under-five years of age who had resided in the Dasenech district for 
a minimum of six months were included in the study. However, those who were unable to provide information 
due to illness or hearing impairments were excluded.

Sample size determination
The total sample size was determined using the single population proportion formula, based on the following 
parameters: a prevalence rate of 29.0% from a prior study18, a 5% margin of error, and a 95% confidence level. 
This yielded an initial sample size of 316. To account for the clustering effect in the sampling design, a design 
effect of 2 was applied, increasing the sample size to 632. Additionally, to accommodate potential non-responses, 
a 10% non-response rate was considered, resulting in a final sample size of 696.

	
n = (Zα/2)2 xP (1 − P )

d2

Sampling technique and sampling procedure
From the 40 kebeles (the smallest administrative units) in the district, five were purposively chosen based on 
their proximity to significant geographic features, including the Omo River, Gibe 3 Hydroelectric Dam, and 
Lake Turkana. These selected kebeles; Toltena (952 households), Hado (669 households), Fejejena Ocholoch 
(772 households), Karaw (906 households), and Akudengulo (822 households) together comprised a total of 
4,121 households with at least one child under the age of five. To ensure representative sampling, proportional 
allocation was conducted according to the population sizes of the selected kebeles. Households with under-five 
children were identified using a sampling frame provided by health extension workers, and a simple random 
sampling technique was applied to select the participating households. In instances where a household had more 
than one child under the age of five, one child was randomly chosen for the study using the lottery method. 
This systematic approach ensured fairness and balanced representation in the sampling process. The sampling 
technique was described in detail (see Fig. 1).

Sampling and study unit
In this study, households with at least one child under the age of five were considered the sampling unit, while 
mothers or caregivers who provided information about these children were identified as the study unit. The 
target population was under-five children.

Fig. 1.  Sampling procedure of how study participants were selected in flood-affected settlements of Dasenech 
region, Southern Ethiopia, 2024.
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Study variables and measurements
In this study, the dependent variable is the prevalence of diarrheal disease among children under the age of five 
in flood-affected areas, which was determined by mothers/caregiver-reported occurrences of diarrhea in the 
past two weeks. The study’s predictor variables were categorized into three main groups: socio-demographic 
factors, environmental factors, and knowledge and practices of mothers/caregivers.

The socio-demographic factors include the sex and age of the child, the relationship of the interviewee to the 
child, family size, and the education level and occupation of both the mother/caregiver and father. Additional 
socio-demographic variables include monthly income, ethnicity, marital status, and religion. These variables are 
important as they may influence access to healthcare, living conditions, and the overall well-being of the child. 
Environmental factors encompass the type of floor material in the household, latrine availability and ownership, 
method of refuse disposal, types of water sources, and the type of water storage container. These factors directly 
relate to the sanitation and hygiene practices within the household, which can significantly impact the prevalence 
of diarrheal disease. Finally, the knowledge and practices of mothers/caregivers were assessed based on several 
aspects, including whether the child consumes food other than breast milk, whether a separate material is used 
for food preparation, and the method of child feeding (such as exclusive breastfeeding). Additional practices 
included ensuring that drinking water storage containers are covered and properly used, awareness of fly-borne 
disease transmission, and the safe disposal of child excreta. Information was also gathered on the place of birth, 
birth order of the child, history of diarrhea in the past two weeks, vaccination status, and whether the child was 
exclusively breastfed. These variables are crucial as they directly reflect the caregivers’ role in preventing diarrhea 
and promoting the health of the child.

Data collection method and tool
Data was collected through face-to-face interviews using a structured questionnaire. The data collection team 
consisted of five diploma nurses and one bachelor’s degree environmental health professional, who were involved 
in both data collection and supervision. All supervisors and data collectors received training on the study’s 
objectives, data collection methods, proper completion of the questionnaire, and the ethical considerations of 
engaging with participants in a respectful and courteous manner. In our study, if a household had two or more 
children under the age of five, one child was randomly selected for inclusion. This approach was implemented to 
avoid bias and ensure equal representation from each household, regardless of the number of children.

Operational definitions
Acute diarrhea: Children who had loose or watery stools than normal (three or more times) within 24 h, in the 
past 2 weeks before data collection34.

Safe child faeces disposal: Disposing of the stool of the child using either defecation into a latrine, putting or 
rinsing into a latrine, or disposed of by burial35.

Kebele: A small administrative unit in Ethiopia.

Data quality assurance
The socio-demographic, environmental, knowledge and practice, and diarrheal disease information were gathered 
through a pretested structured questionnaire, which was developed by reviewing relevant literature11,15–23,30,31 
and adapting the WHO core questionnaire (WHO, 2006)36. This adaptation allowed for the inclusion of variables 
pertinent to the local context and study objectives. The questionnaire was pretested to ensure clarity, relevance, 
and cultural appropriateness before being used for data collection. It was first translated into Amharic, the local 
official language of the study area, and then back-translated into English to ensure the accuracy and consistency 
of the translation. To maintain data quality, training was provided to both data collectors and supervisors. 
Additionally, the questionnaire was pretested among 5% of the sample size in a nearby kebele in the Gnangatom 
district prior to the actual data collection. The Cronbach’s alpha value for the questionnaire was 0.73, which is 
above the acceptable threshold of 0.60, indicating that the questionnaire’s reliability was deemed satisfactory for 
use in this study37.

Statistical analysis
The data was coded and entered into EpiInfo™ 7.2 and subsequently exported to SPSS 25.0 for analysis. Descriptive 
analysis was conducted to summarize the socio-demographic characteristics of the research participants. 
Bivariable and multivariable logistic regression analyses were performed to identify potential predictive factors. 
In the bivariable logistic regression, variables with a p-value of 0.25 or less38, were considered as candidate 
variables and included in the multivariable regression model. In the final multivariable model, variables with 
a p-value of less than 0.05 at a 95% confidence interval (CI) were considered statistically significant predictors 
associated with the prevalence of acute diarrhea.

Result
All 690 filled-out questionnaires were returned and analyzed, yielding a 99.13% response rate.

Socio-demographic characteristics of study participants
Among the 690 mothers and caregivers who participated in the study, the mean age was 34.5 ± 6.2  years, 
with half (345, 50.0%) falling within the age range of 32–38 years. The mean age of under-five children was 
27.6 ± 4.5 months, with over half (56.6%) aged between 25–36 months, and 53.9% were male. The majority of 
respondents, 640 (92.8%), reported a family size of five or fewer members. Regarding the relationship to the 
child, most participants (89.8%) were the child’s mother. Among the respondents, 592 (85.9%) were married, 
and 413 (59.9%) identified farming as their primary occupation. In terms of religion, 520 participants (75.3%) 
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identified as Catholic. Additionally, more than half of the respondents (378, 54.8%) were illiterate, indicating 
they were unable to read or write. These findings provide valuable demographic and socioeconomic insights into 
the study population (see Table 1).

Environmental factors
Among the participants, 430 (62.3%) reported living in homes with wood-based floors, and 586 (85.0%) had 
access to a latrine. Regarding waste disposal practices, 424 (61.4%) disposed of waste in open fields, 189 (27.4%) 
used pit holes, 44 (6.3%) used garbage cans, and 33 (4.8%) burned their rubbish. The study also revealed that a 
majority of respondents, 484 (70.0%), relied on unprotected wells or springs as their primary source of drinking 
water. Furthermore, over three-quarters of the participants, 459 (78.3%), reported having privately owned 
latrines. These findings highlight significant gaps in safe waste disposal and access to protected water sources, 
which are critical for improving sanitation and reducing health risks (see Table 2).

Practice and knowledge of mother/caregiver of under-five children
Among the 690 mothers and caregivers surveyed, 648 (94.0%) reported that their child had consumed food 
or drink other than breast milk. Of these, 628 (91.0%) prepared the child’s food separately using designated 
utensils. Supplementary feeding with gruel was reported for 308 (44.6%) children, and 339 (49.1%) of them were 
fed using a bottle.

Regarding water storage practices, 617 (89.7%) participants reported that their drinking water storage 
containers were covered, 630 (91.3%) accessed water by dipping into the storage container, and 584 (92.7%) used 
a separate can for retrieving water. The survey also examined awareness of disease transmission and sanitation 
practices. A total of 619 (89.8%) participants recognized flies as disease carriers, while 376 (54.5%) safely managed 
their child’s excreta. Additionally, 596 (86.4%) acknowledged that children’s excreta could contribute to disease 
transmission. Most of the children, 474 (68.7%), were born in a health facility, and 438 (63.4%) were vaccinated 
against measles. However, 289 (41.9%) of mothers or caregivers reported experiencing diarrhea within the two 
weeks preceding the interview. These findings emphasize the need for improved hygiene practices and health 
education to reduce the risk of disease transmission (see Table 3).

Prevalence of acute diarrheal disease among under-five children
The prevalence of diarrheal disease among children under the age of five was 31.6% (95% CI: 28.7–34.3%) in the 
two weeks preceding the study (see Fig. 2). Of the 218 children who experienced diarrhea during this period, 146 
(67.0%) were reported to have had watery diarrhea, as indicated by their mothers or caregivers. Additionally, 92 
children (42.0% of those with diarrhea) were taken to a health facility for treatment.

Factors associated with the prevalence of acute diarrheal disease
After adjusting for potential confounders in the multivariable binary logistic regression analysis, several factors 
were identified as significant predictors of diarrheal diseases among under-five children. These included non-
adherence to exclusive breastfeeding, lack of latrine facilities, unsafe disposal of child excreta, home delivery, and 
a recent history of diarrhea in mothers or caregivers.

The regression analysis identified several significant risk factors for childhood diarrhea. Exclusive breastfeeding 
played a crucial protective role, as children whose mothers did not exclusively breastfeed were more than twice 
as likely to develop diarrhea compared to those who received exclusive breastfeeding [AOR = 2.14, 95% CI: 1.65–
3.98]. Sanitation factors were strongly associated with diarrheal disease prevalence. Households lacking latrine 
facilities had a 12-fold higher risk of childhood diarrhea compared to those with access to latrines [AOR = 12.08, 
95% CI: 9.77–13.13]. Likewise, improper child excreta disposal significantly increased the risk, with children in 
households practicing unsafe disposal being nearly four times more likely to experience diarrhea than those in 
households using safe disposal methods [AOR = 3.86, 95% CI: 2.38–6.26]. Place of birth was another significant 
factor, as children born at home had a six fold higher likelihood of developing diarrhea compared to those 
delivered in health facilities [AOR = 6.02, 95% CI: 5.53–8.82]. Additionally, a recent history of diarrhea in 
mothers or caregivers within the past two weeks was associated with a threefold increase in the risk of childhood 
diarrhea [AOR = 3.14, 95% CI: 1.33–5.66].

These findings highlight the urgent need for interventions aimed at promoting exclusive breastfeeding, 
improving access to latrines, ensuring safe disposal of child excreta, encouraging facility-based deliveries, and 
addressing household-level transmission risks to reduce the burden of diarrheal diseases among children under-
five. Further public health efforts should focus on these modifiable risk factors to mitigate the occurrence of 
childhood diarrhea in flood-prone and resource-limited settings (See Table 4).

Discussion
This community-based cross-sectional study aimed to assess the prevalence and factors associated with diarrhea 
among under-five children living in flood-affected regions of Dasenech district. The findings showed that the 
prevalence of acute diarrheal disease among under-five children was 31.6% (95% CI: 28.7–34.3%). The study 
identified several significant predictors of diarrhea, including non-adherence to exclusive breastfeeding, lack of 
access to latrine facilities, unsafe disposal of child excreta, home delivery, and a history of diarrhea in mothers 
or caregivers.

The 31.6% prevalence of diarrhea observed in this study is similar to findings from other regions, such as 
Wonago District (30.9%)39, Northern Kenya (32.1%)40, and rural Burundi (32.6%)41. These results align with 
previous studies conducted in Arba-Minch District (30.5%)42, Uganda (29.1%)19, Yemen (29.07%)43, Fogera 
and Libo Kemkem (29.0%)18, and Nekemte Town (28.9%)20. The similarity in findings may be attributed to 
comparable water, sanitation, and hygiene practices, as well as socioeconomic conditions across these study areas. 
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Variables Category Frequency Percent (%)

Family size
 ≤ 5 640 92.8

 ≥ 6 50 7.2

Age of the child in months

 ≤ 6 44 6.3

7–12 48 6.9

13–24 112 16.3

25–36 390 56.6

 ≥ 37 96 13.9

Sex of the child
Male 372 53.9

Female 318 46.1

Relation of the interviewee to the Child
Mother 619 89.8

Caretaker 71 10.2

Age of the mother/ care giver

18–24 25 3.6

25–31 251 36.4

32–38 345 50.0

39–45 42 6.0

 ≥ 46 27 3.9

Marital status of the interviewee

Married 592 85.8

Single 50 7.2

Divorced 31 4.5

Widowed 17 2.4

Religion of interviewee

Orthodox 39 5.7

Catholic 520 75.3

Protestant 110 16.0

Other 21 3.0

Ethnicity of interviewee

South 532 77.1

Tigre 56 8.1

Amhara 60 8.7

Others* 42 6.0

Educational level of interviewee

Illiterate 378 54. 8

Read and write 122 17.7

Elementary completed 110 15.9

High school completed and above 80 11.6

Occupation of the interviewee

House wife 180 26.1

Government employee 25 3.6

Private work 72 10.4

Farmer 413 59.9

Age of the father

18–24 33 4.8

25–31 94 13.6

32–38 183 26.5

39–45 274 39.8

 ≥ 46 106 15.4

Educational level of the father

Illiterate 349 50.5

Read and write 165 24.0

Elementary completed 102 21.7

High school and above 74 48.8

Occupation of the father

Farmer 456 66.1

Government employee 57 8.3

Private work 81 11.7

Merchant 96 13.9

Average monthly income of the family in ETB

 ≤ 2500 154 22.3

2501–3500 158 22.9

3501–4500 39 5.7

 > 4500 339 49.1

Table 1.  Socio-demographic summary of the study participants in flood-affected regions of Dasenech district, 
Southern Ethiopia, 2024 (n = 690). Others: Muslim and Waqefana, Others*: Sidama, Gurage and Somali: ETB, 
Ethiopian Birr (1 ETB = 0.008$, on September, 2024).
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Poor hygiene and limited access to sanitation in economically disadvantaged areas are significant contributing 
factors to the high prevalence of diarrhea44.

The findings of the current study show a higher prevalence of acute diarrheal disease among under-five 
children compared to other studies. For instance, the Ethiopian Demographic and Health Survey reported a 
prevalence of 12.0%16, while Debre Berhan town had a rate of 16.4%45, and Kamashi District in the Benishangul 
Gumuz Region reported 14.5%15. Additionally, Goba District reported 17.2%46, Bahir Dar City 14.5%47, Gelsha 
11.0%48, Sheka Zone 21.8%22, North Gondar Zone 22.1%21, Gondar town 24.64%17, and Harena Buluk Woreda 
28.4%23. Other comparative studies show rates such as Tiko-Cameroon at 23.8%28, Senegal at 26.0%49, and 
Mecha District at 22.1%50. Furthermore, Kersa District and Jabi Tehinan District reported 22.5% and 21.5%, 
respectively51,52. The higher prevalence observed in the current study is attributed to the unique context of the 
flood-affected areas, where flooding significantly exacerbates public health challenges, such as the spread of 
waterborne communicable diseases like diarrhea. Flood-affected regions often lack sufficient water, sanitation, 
and hygiene infrastructure, which contribute to the high rates of diarrheal disease. This may also be related to 
the destruction of existing water and sanitation facilities by seasonal floods, particularly during the summer, and 
the lack of proper health extension program implementation.

The prevalence of diarrhea among under-five children observed in this study (31.6%) is lower compared to 
reports from Enderta Woreda (35.6%), non-open-defecation-free residents of Farta District (40.5%) in Ethiopia, 
as well as slum areas in Kenya (37.3%)53–55. This lower prevalence might be attributed to heightened awareness 
and targeted health interventions in flood-affected areas. These regions are often identified as high-risk zones 
for waterborne diseases, leading to prioritization by government and non-governmental organizations for public 
health initiatives, including clean water provision and improved sanitation infrastructure. Moreover, communities 
in flood-affected areas may adopt better hygiene practices, such as proper water storage and treatment, driven by 
the necessity to address the risks associated with frequent flooding. These proactive measures could contribute 
to the reduced prevalence of diarrhea in such settings.

The current findings reveal that the prevalence of acute diarrheal disease was significantly associated with 
the availability of latrines. Children from households without latrines were twelve times more likely to develop 
acute diarrhea compared to those from households with latrine facilities. This observation is supported by 
findings from a cross-sectional study conducted in Ethiopia30, Jama district56, Benna Tsemay district57, Dabat 
district58, Farta district54, North Gondar zone59, Idiofa, Democratic Republic of the Congo41, and in Indonesia42. 
Proper use of latrines, regardless of whether they are renovated, has been shown to provide health benefits and 
reduce the risk of diarrheal diseases41. However, beyond latrine availability, the structural integrity of these 
facilities in flood-prone areas is a critical concern. Floodwaters can submerge and erode latrine walls, leading 
to fecal contamination of the environment and water sources, thereby exacerbating the spread of diarrheal 
diseases. Therefore, the construction of flood-resilient latrines, along with improved drainage systems and safe 
water access, is essential in mitigating the health risks associated with flooding. Investing in sustainable water, 
sanitation, and hygiene (WASH) infrastructure tailored to flood-prone settings is crucial for long-term disease 
prevention and public health protection.

The odds of developing acute diarrhea were twice as high among under-five children whose mothers or 
caregivers did not practice exclusive breastfeeding compared to their counterparts. This finding aligns with a 
previous study conducted in Bereh district60, Rural Areas of North Gondar Zone21, Bahir Dar city47, Kenya55, 

Variables Category Frequency Percent (%)

Type of floor material of the living house

Mud 197 28.6

Wood 430 62.3

Cement 63 9.1

Latrine availability
Yes 586 85.0

No 104 15.0

Ownership of the latrine (n = 586)
Privately owned 459 78.3

Shared with neighbor 127 21.7

Household waste disposal method

Pit-hole 189 27.4

Garbage can 44 6.3

Burning 33 4.8

Open field 424 61.4

Source of drinking water

Pipe 27 4.0

Unprotected well/spring 484 70.0

Protected well/spring 179 26.0

Water storage at home

Pot 17 2.4

Jerry can 123 17.8

Plastic bucket 511 74.1

Iron bucket 39 5.7

Table 2.  Environmental factors associated with the prevalence of diarrheal disease among under-five children 
in flood-affected regions of Dasenech district, Southern Ethiopia, 2024 (n = 690).
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Robe Didea General Hospital, Ethiopia61, and Bangladesh40. Furthermore, it supports the recommendations 
of the World Health Organization (WHO), the United Nations International Children’s Emergency Fund 
(UNICEF), the American Academy of Pediatrics (AAP), the American Academy of Family Physicians (AAFP), 
and the National Nutrition Programme of Ethiopia (NNPE), which emphasize that exclusive breastfeeding 
(EBF) is an effective, cost-efficient, and long-lasting natural strategy for reducing child morbidity and mortality 
associated with infectious diseases.

Children from households with improper disposal of child feces were approximately four times more likely to 
experience diarrhea compared to those from households with proper child feces disposal practices. This finding 
is supported by a study conducted in Horo Guduru Wollega Zone62, Farta district54, Jamma district56, Welkite 
Town63, Pawi64, and India43. Although it may seem that children’s feces are less hazardous than adult feces, 
evidence indicates that they pose a greater health risk due to the higher prevalence of viruses such as hepatitis 
A, rotavirus, and other infectious diseases43,44. This study highlights the critical need for safe disposal of juvenile 
excreta to achieve the Sustainable Development Goals (SDGs) and reduce preventable deaths.

Children delivered at home were approximately six times more likely to experience diarrhea compared to those 
delivered in health institutions. Mothers who deliver in health facilities are more likely to adopt recommended 
practices, including immunization, exclusive breastfeeding, participation in child growth monitoring programs, 
and maintaining proper hygiene and sanitation for both the child and household. These practices significantly 

Variables Category Frequency Percent (%)

Child consumes foods other than breast milk
Yes 648 94.0

No 42 6.0

Separate utensils are used for preparing food for the child (n = 648)
Yes 628 91.0

No 20 3.0

What is the primary food or fluid consumed by the child? (if the child is not on exclusive breastfeeding (n = 648)

Cow’s milk 222 34.3

Adults’ food 91 14.0

Powder milk 27 4.2

Gruel 308 47.5

What utensils or methods are used to feed the child? (n = 648)

Hand 87 13.4

Bottle 339 52.3

Cup and spoon 110 17.0

Cup 112 17.3

Is the drinking-water storage container covered?
Yes 617 89.5

No 73 10.5

What method do you use to retrieve water from the drinking-water storage container?
Dipping 630 91.3

Pouring 60 8.7

Is a separate container used to retrieve drinking water from the storage container (n = 630)?
Yes 584 92.7

No 46 7.3

Do flies transmit diseases?
Yes 619 89.8

No 71 10.2

Is the child’s excreta disposed of safely?
Yes 376 54.5

No 314 45.5

Can the excreta of children cause diseases?
Yes 596 86.4

No 94 13.6

Where was the child born?
Health institution 474 68.7

Home 216 31.3

What is the birth order of the child?

First 31 4.5

Second 135 19.6

Third 67 9.6

Fourth and above 457 66.3

Has the mother/caregiver experienced diarrhea in the past two weeks?
Yes 289 41. 9

No 401 58.1

What is the duration of breastfeeding for the child, in months?
 ≤ 6 months 108 15.7

 ≥ 7 months 582 84.3

Has the child received the measles vaccination?
Yes 438 63.4

No 252 36.6

Was the child exclusively breastfed?
Yes 486 70.4

No 204 29.6

Table 3.  Knowledge and practice of mother/caregiver in flood-affected regions of Dasenech district, Southern 
Ethiopia, 2024 (n = 690).
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Variables Category

Diarrhea

COR (95% CI) AOR (95% CI) P-valueYes No

Child vaccination for measles
Yes 319 119 1 1

No 149 103 1.90 (1.31–2. 82) 1.75(0.91–3.12) 0.09

Sex of the child
Male 31 341 1 1

Female 64 254 2.77(1.42–6.05) 1.918(0.61–5.98) 0.40

Family size
 ≤ 5 40 600 1 1

 ≥ 6 12 38 4.73(2.32–9.15) 1.63(0.60–5.23) 0.13

Relation to the child
Mother 91 527 1 1

Caretaker 24 48 2.76(1.56–5.03) 4.80 (2.39–9.60) 0.43

Exclusive breast feeding
Yes 60 426 1 1

No 54 150 2.55(1.78–4.22) 2.14(1.65–3.98) 0.01*

Educational level of mother/caretaker

Illiterate 95 283 9.23(5.76–11.3) 4.0 (2.28–6.46) 0.22

Read and write 39 83 2.65(1.77–5.46) 4.68 (1.45–15.0) 0.675

Elementary completed 11 99 1.33(1.06–1.88) 1.00 (0.91–2.62) 0.233

High school and above 9 71 1 1

Availability of latrine
Yes 52 534 1 1

No 62 42 15.42(7.62–21.89) 12.08(9.77–13.13) 0.031*

Drinking water source

Pipe 4 23 1 1

Unprotected well/spring 44 540 0.44(0.34–1.05) 0.74(0.37–0.93) 0.214

Protected well/spring 67 12 29.33(15.07–31.33) 27.45(21.53–30.93) 0.078

Safe disposal of child excreta 
Yes 35 341 1 1

No 79 235 3.24(2.74–6.62) 3.86(2.38–6.26) 0.001*

Place of child born
Health institution 33 441 1 1

Home 81 135 7.92(6.98–9.90) 6.02(5.53–8.82) 0.01*

Birth order of the child

First 10 21 1 1

Second 25 110 0.45(0.22–0.57) 0.66(0.31–0.76) 0.111

Third 10 57 0.37(0.27–0.44) 0.32(0.17–0.39) 0.253

Fourth and above 126 331 0.33(0.11–0.79) 0.29(0.27–0.64) 0.897

Mother/caregiver history of diarrhea in the past 2 weeks
Yes 81 207 4.31(2.54–6.75) 3.14(1.33–5.66) 0.024*

No 34 368 1 1

Table 4.  Multivariable analysis of predictors for acute diarrhea among under-five children in flood-affected 
regions of Dasenech district, Southern Ethiopia, 2024 (n = 690). *Statistical significant at p-value < 0.05.

 

Fig. 2.  The overall prevalence of diarrhea among under-five children in flood-affected areas of Dasenech 
District, Southern Ethiopia, 2024 (n = 690).
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contribute to improved health outcomes for their children. Similar findings have been reported in previous 
studies conducted in Awi zone65. These practices play a vital role in reducing the risk of diarrheal diseases and 
promoting the overall well-being of the child.

This study found that a maternal or caregiver history of diarrhea was significantly associated with an increased 
risk of acute diarrhea in children. Children whose mothers or caregivers had experienced diarrhea within the 
two weeks prior to the study were three times more likely to develop diarrhea compared to those whose mothers 
or caregivers had no such history. Similar findings have been reported in previous studies conducted in Jawi 
zone66, Pawi64 and other parts of Ethiopia37,45,46. Diarrhea often spreads from person to person due to poor 
hygiene practices or through contaminated food or drinking water via the fecal–oral route. Consequently, 
mothers and caregivers responsible for food preparation and child handling may inadvertently transmit the 
disease. Additionally, if the mother or caregiver is unwell, their ability to properly care for the child may be 
compromised, further increasing the risk of transmission.

Policy implications from these findings suggest the urgent need for comprehensive health strategies 
focusing on water, sanitation, and hygiene (WASH) in flood-prone areas. Governments and Non-governmental 
organizations (NGOs) should prioritize the construction of flood-resilient infrastructure and promote safe water 
handling and hygiene practices. Additionally, maternal and child health programs must advocate for exclusive 
breastfeeding and safe fecal disposal practices to reduce the risk of diarrheal diseases. By addressing these 
issues, particularly in high-risk, flood-affected areas, long-term improvements in child health and reductions in 
diarrhea-related morbidity and mortality can be achieved.

In general, the findings of this study not only underscore the critical link between flood-related 
environmental factors and diarrhea prevalence but also highlight the need for targeted policy and community-
based interventions to reduce the burden of waterborne diseases among under-five children. Ensuring access to 
proper sanitation, promoting exclusive breastfeeding, and improving hygiene practices are key to breaking the 
cycle of diarrhea in flood-affected regions.

Conclusion
The study revealed a high prevalence of diarrheal disease among under-five children in the study area, at 31.6% 
(95% CI: 28.7–34.3%). Independent predictors of acute diarrhea among under-five children included non-
adherence to exclusive breastfeeding, lack of latrine facilities, unsafe disposal of child excreta, home delivery, 
and mothers’ or caregivers’ histories of diarrhea. To break the chain of transmission and reduce the burden 
of diarrheal diseases, efforts should focus on improving latrine coverage, promoting maternal education, and 
adopting safe child excreta disposal practices. These interventions are essential and should be prioritized for 
effective public health action.

Strength and limitations of the study
One of the key strengths of this study is its focus on assessing the burden of diarrheal disease among under-five 
children in a marginalized and disadvantaged group located in the Southern region. This group is particularly 
vulnerable due to its border location, limited access to education, technological resources, and healthcare 
services, as well as susceptibility to flooding disasters. The study was conducted during the season when such 
floods commonly occur, providing an accurate reflection of the real prevalence and incidence of the disease in 
the aftermath of these events. This research is among the few to examine diarrheal disease in flood-affected areas 
after a flood season, offering valuable insights for governmental and non-governmental organizations involved 
in emergency response and disaster relief efforts.

However, the study has certain limitations. Being cross-sectional in design, it cannot establish causality. 
Additionally, there is a possibility of social desirability bias and recall bias, which could lead to inaccurate 
reporting. The study was also constrained by limited resources, preventing the inclusion of a control group 
(households located far from river areas) for comparison. Furthermore, the study did not perform seasonal 
adjustments, which may have limited the ability to assess the long-term prevalence of the disease comprehensively.

Data availability
Data will be made available upon a reasonable request to the corresponding author gech23man@gmail.com.
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