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Abstract

Background

Children under the age of five experience a significant disease burden from diarrheal ill-
nesses. This poses a severe public health risk as the second leading cause of infant death
worldwide, after pneumonia. Lira City in Uganda is one of the developing urban areas with
limited information about the diarrheal disease among children under the age of 5 years.
This study aimed to determine the prevalence and assess the water, sanitation and hygiene
related factors associated with diarrheal diseases among children under five years in Lira
City.

Methods

The study was conducted among 492 care takers of children under the age of 5 years in Lira
City between August 2022 and September 2022. Data was collected using an interviewer
administered questionnaire and a multi-stage sampling was used to select study partici-
pants. Data was analyzed by bivariate and multivariate logistic regression using STATA ver-
sion 17. P-value of < 0.05 was considered statistically significant.

Results

Out of 541 participants, 492 responded. The majority of the respondents, 425(86.4%) were
female, 146(29.7%) had children aged 1—12 months, 192 (39%) had primary level educa-
tion, and 155(31.5%) were self-employed. The prevalence of diarrhea among children
under five years was 130(26.4%) and the associated factors with diarrheal disease were
children between 49-60 months old (AOR = 0.12, 95% CI: 0.03-0.39, P = 0.001), cleaning
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Statistics; UNICEF, United Nations International

Fund; WASH, Water Sanitation and Hygiene; WHO,

World Health Organization.

the latrine more times (AOR = 0.42, 95% CI: 0.22—-0.81, P = 0.010) and not treating water
(AOR=1.84,95% CI- 1.11-3.06, P = 0.018).

Conclusion

There is high prevalence of diarrhea among children under 5 years of age. The study’s find-
ings highlight the need for ongoing efforts to lower the prevalence of diarrheal illnesses
among children under the age of five in Uganda’s emerging urban areas.

Introduction

Children under the age of five experience a significant disease burden from diarrheal illnesses.
According to United Nations International Emergency Fund (UNICEEF), diarrheal illnesses
pose a severe public health risk as the second leading cause of infant death worldwide, after
pneumonia [1]. For instance, children under the age of five years account for approximately
63% of the global diarrhea burden [2]. Additionally, 1.7 billion cases of pediatric diarrheal
infections are recorded annually globally, with an estimated 525,000 children under the age of
five dying from these illnesses [1]. In Africa, Asia and South America for instance diarrhea
kills one out of every eight children aged 5 and below [3].

The World Health Organization defines diarrhea as the passing of three or more loose or
watery stools per day [4]. More so the WHO also classifies diarrhea into three clinical types:
acute watery diarrhea is defined as the abrupt onset of 3 or more loose stools per day (24
hours) and lasts no longer than 14 days, acute bloody diarrhea (dysentery) and persistent diar-
rhea lasting 14 days or longer [4]. Diarrhea pauses serious health risks to children’s health
because during episodes of diarrhea water and electrolytes are lost leading to profound dehy-
dration. Failure to replace fluids puts the child at a heightened risk of shock and potential fatal-
ity [4]. Additionally, this vulnerability exposes the child to the increased likelihood of
contracting other bacterial infections. The predominant causative agents for diarrhea cases in
children under 5 years include Rotavirus, cryptosporidium, ETEC, and shigella [5]. Particu-
larly, Rotavirus stands as the leading cause of diarrhea-related mortality in this age group, with
72.1% of cases attributed to contaminated water and 56% to inadequate sanitation [5, 6].

Diarrhea, on the other hand, is a highly preventable disease that can be avoided by having
adequate water, practicing proper sanitation, and hygiene practices. For example, studies have
shown that hand washing with soap at critical moments can save one out of every three diar-
rhea-related deaths [7-10]. However, despite of even the COVID-19 pandemic putting a spot
light on the importance of WASH, Worldwide, 2.2 billion people still lack access to safe drink-
ing water. More than half of the global population does not have access to safe sanitation.
Three billion people do not have access to handwashing facilities with soap. Still, 673 million
people practice open defecation [1]. Sub Saharan Africa has the lowest levels of access to
WASH services, and this access is uneven depending on where people live (SSA sub regions
and rural or urban areas) and their socioeconomic status [11].

In Uganda barely just 18% of the population nationally has access to a basic sanitation ser-
vice [12]. Majority of the population in slum areas have unsafe modes of fecal matter disposal
such as ‘flying toilets’ [13]; in Kampala the capital City of the country, only 6.5% of households
had hand washing facilities at homes [14]. According to the Uganda demographic health sur-
vey, prevalence of diarrhea among children under five years in Uganda is 20% [15]. A cross
national study in 2019 also reported the overall under-five death rate of 90 deaths per 1000 live
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births. Of these, 93% were attributable to diarrheal diseases [16]. Further investigation is
required to comprehensively understand the factors associated with diarrheal disease in
Uganda. However, existing evidence suggests that limited access to clean water, substandard
sanitation conditions, insufficient hygiene practices, and prevalent malnutrition are significant
contributors to the persistent high rates of diarrheal diseases in the country [17, 18]. Through
the Ministry of health, ongoing initiatives to prevent and control diarrheal disease among chil-
dren focus on vaccination, WASH promotion, and healthcare infrastructure improvements
[19].

Northern Uganda accounted for 20-40% of the overall deaths [16]. However, the region
was also severely affected by war for over 2 decades that disrupted the Health, social and eco-
nomic systems hence hindering development [20]. Lira City is one of the cities located in
Northern Uganda with a rapidly growing population and upcoming slums [21]. However,
there is still limited data on WASH situation and its association with the prevalence of Diar-
rheal diseases among children under the age of 5 years.

This study therefore, aimed at determining the prevalence and assess the water, sanitation
and hygiene related factors associated with diarrheal diseases among children under five years
in Lira City. The results of this study are crucial in providing information regarding the causes
of diarrheal diseases among children under the age of 5 years living in urban areas of low- and
middle-income countries, such as Uganda. This is crucial for making informed decisions to
lower the prevalence of diarrheal illness in urban environments.

Materials and methods
Study design and study area

This was a community-based cross-sectional study conducted among children under the age
of 5 years in Lira City on working days from 10" August 2022 to 15™ September 2022. Lira
City is located in Northern Uganda in Lira district. Lira district is also located within Lango
sub region and primarily populated by the Lango tribe. Lira City has a current population of
474,200 people living with an estimated 13,287 children under the age of 5 years in the City
with in the East and West division [22]. The main source of water in the city is Uganda
National Water and sewerage Co-operation and 356 bore holes with in the city. The drinking
water coverage and the latrine coverage of the city are estimated at 86% and 95%, respectively.
Hand washing is practiced by 70% of the population [21].

Study population

All children under 5 years in households within Lira City, including both divisions; City West
and City East divisions were considered as the source population. the target population was all
the parents and care takers of children under the age of 5 years in Lira city. However, the study
population was parents or caretakers of children under the age of 5 years from selected house-
holds in Lira city.

Inclusion and exclusion criteria

The study included all caretakers aged 18 years and above caring for children below 5 years in
Lira City, who consented to the study. Only children less than 5 years from the households
where a parent or caretaker was present at the time of the study were included. In households
were more than one child under five years existed, the eldest child was selected for inclusion
into the study. The rationale behind this approach is to mitigate the clustering effect, wherein a
respondent might provide identical information for more than one child. Additionally, the
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inclusion of older children is considered, as it enhances the potential for obtaining more com-
prehensive information from the respondent.

All caretakers aged 18 years and above caring for children below 5 years and had not spent
adequate time (at least 1 week) with the child were excluded from this study. Also care takers
who were critically ill and un able to provide information for our study were excluded from
the study. Those who were not free to provide the required information were excluded. Addi-
tionally, all children under 5 years whose mothers or caretakers had not lived in Lira City for
at least six months prior to conducting the study.

Sample size determination and sampling technique

The Kish Leslie (1965) formula was used to estimate the sample size [23]. The sample size was
given by Z = 1.96 at 95% confidence level, d = allowable error of 5%, p = 20% which is the
national prevalence of diarrheal diseases among children under five years of age according to
UDHS [15], we obtained a sample size of 492. After adjusting for a non-response rate of 10%
and design effect of 2.0 due to multi-stage sampling, we obtained a sample size of 541 partici-
pants as follows:

n = deff*Z*xp(1 — p)/d*
n = 2.0%1.96*+0.20(1 — 0.20)/0.05° = 492
n =492 + (492%10%) = 541 respondents

A multi stage sampling technique was used to select participants of the study. Parishes were
selected using systematic random sampling. A parish is an administrative unit within a district.
It is a sub-county division and represents a lower administrative level than a sub-county. Par-
ishes are further divided into villages and are part of the decentralized system of governance in
Uganda. villages were also selected using simple random sampling and households were also
selected using simple random sampling with the help of Village leaders and Village health
teams the teams had records of all the households with in the villages. The total number of par-
ticipants to be obtained from the village was determined using proportionate by size. House-
holds with children under the age of 5 years were extracted and sampling frames were
generated. See Table 1.

Operational definitions

Diarrheal disease. Was defined as a disease that presents with a sign of passing out of
watery stool 3 times in one day [4]. However, in this study, a child who had diarrhea had to

Table 1. Showing the sampling techniques used to select caretakers of children under five years in Lira City
Northern Uganda, 2022.

Division Sub county (Systematic random sampling) | Village (simple random sampling) | Sample
East Division Ireda East Boke agali 80
Ireda Agali 73
Te-Obia Town college 71
Camp Swahili 65
West Division | Barapwo subcounty Elwa 68
Te-dam 31
Amuca Sub county Amin-yang 53
Owiti 51

https://doi.org/10.1371/journal.pone.0305054.t001
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have experienced 3 episodes of watery stool and this should have occurred with in the previous
2 weeks.

Sanitation. Was defined as a having access to facilities for the safe disposal of human
waste (feces and urine) through practices such as cleaning the latrine and use of rubbish bin
[9].

Hygiene. Was defined as behaviors that can improve cleanliness and lead to good health,
such as frequent handwashing with soap and bathing [11].

Care takers. Were defined as anyone who was caring for a child below the age of 5 years.
The care takers cold have been one of the parents, close relative, distant relative or maid. The
person should have been taking care of the child 2 weeks prior to the study [24].

Water treatment. Was defined as any process that is done to make water safe to drink
and use this includes boiling, filtering and use of chemicals such as chlorine tablets [25].

Study variables

Dependent variable. The dependent variable was the occurrence of diarrheal illnesses in
children under the age of five years in the two weeks before to the survey interview. For this
purpose, the demographic health survey definition of diarrhea was used, which is defined as
having three or more loose or liquid bowel movements in a 24-hour period, as reported by the
child’s mother or caregiver, at any time during the two weeks prior to the interview, and this
was assessed by asking mothers/caregivers if their children had diarrhea in the two weeks prior
to data collection. The result was a binary response with yes or no answer.

Independent variable. The independent variables included socio-economic and demo-
graphic characteristics of respondents, such as the mother or caretaker’s age, the sex of the
child, marital status, level of income, and family size. Water-related factors encompassed the
water source, collection, storage, and drinking water. Environmental sanitation factors
involved the availability of a latrine, the type of toilet facility, the main floor material, and child
stool disposal. Hygiene factors included the availability of hand-washing facilities, the avail-
ability of soap, hand-washing at critical points, and food handling practices.

Data collection tool and quality assurance. Data was collected using an interviewer
administered questionnaire. The questionnaire was developed from several WASH tools
including UNHCR WASH assessment tools and literature review from related studies [10, 26,
27]. The tool was sectioned into: socio-demographics, water factors, sanitation factors, and
hygiene factors including feeding practices. The tool was then translated into Lango language
by a WASH team from Plan International and pretested in Kole district one of the neighboring
districts of Lira district. The data collection tool underwent a validation process, with the con-
tent validity index yielding a score of 7.6. Furthermore, the tool demonstrated a high level of
reliability, as indicated by a coefficient of 8.2. Five research assistants fluent in Lango language
were recruited, trained and used to collect under super vision of the investigators.

Data management and analysis. Data was entered into Microsoft Excel and cleaned. The
validated data was then exported to STATA version 17 for analysis. Descriptive statistics were
used to summarize the socio-demographic data and also to analyze for the prevalence of diar-
rheal disease. Prevalence of diarrheal disease was calculated as the percentage of the care takers
children who had experienced 3 or more episodes of diarrhea cases of the total analyzed. Bivar-
iate logistic regression analysis was done using bivariate logistic regression and crude odds
ratios (COR) at 95% CI were used. All variables that were plausible considering prior knowl-
edge and those that gave a p-value <0.2 at the bivariate logistic regression analysis were con-
sidered for multivariate logistic regression analysis.

PLOS ONE | https://doi.org/10.1371/journal.pone.0305054  June 7, 2024 5/14


https://doi.org/10.1371/journal.pone.0305054

PLOS ONE

Diarrhea and water sanitation and hygiene (WASH) associated factors among children under five years

Multivariate logistic regression analysis was used to identity significant independent predic-
tors for Diarrheal disease. Independence of errors was verified through the evaluation of resid-
uals to ensure that no discernible patterns or trends were present. Checks for multicollinearity
involved calculating variance inflation factors (VIF) for each independent variable, ensuring
that no VIF exceeded a predetermined threshold, indicating the absence of perfect multicolli-
nearity. Identification and handling of outliers and influential observations were performed
through thorough scrutiny of studentized residuals and leverage statistics. Homoscedasticity
of errors was assessed by examining plots of residuals against predicted values to confirm con-
stant variance.

Adjusted odds ratios (AOR) at 95% CI were calculated for as measures of association at
multivariate logistic regression. Variables with the p-value of p < 0.05 was considered to be
statistically significant with the outcome variable.

Ethical considerations. Ethical approval to conduct the study was obtained from Gulu
University Research Ethics Committee GUREC-2022-249. Written informed consent was
obtained from the care takers of the children under the age of 5 years. Throughout the study,
confidentiality of participants’ information was maintained through password protection of
softcopy data and the use of codes for names and key information such as names. Interviews
were done in places chosen by the participants at their homes, preferably without any other
people. Respect for the participants as outlined in the Helsinki Declaration was maintained.

Results

Out of the 541 participants 492 were able to participate in the study resulting into a response
rate of 91%. The prevalence of diarrhea among children under the age of 5 years was 26.4% in
lira city (95% CI: 0.23-0.31).

Demographic factors associated with diarrheal disease among children
under five years in Lira City Northern Uganda

Table 2 shows that the majority of the respondents, comprising 86.4% (425) females. Addition-
ally, 29.7% (146) reported having children aged 1-12 months. A significant number 377
(76.6%) identified as Christians, with 39% (192) having primary level education, and 31.5%
(155) being self-employed. Furthermore, 48.2% (237) were in the age range of 25-35 years,
and 65.9% (324) had family sizes between 1-5 members. More so, children between 47-60
months of age was significantly associated with Diarrheal disease among children under the
age of 5 years at bivariate logistic regression analysis (COR = 0.12, 95% CI: 0.03-0.39,

p =0.001).

Water related factors associated with diarrheal disease among children
under five years in Lira City Northern Uganda

Table 3 shows that majority of respondents accessed water from taps 51.4% (254). Boiling was
the primary water treatment method 30.7% (151). Earthen pots were the preferred storage
method 70.7% 348. In daily water usage, 50.1% (246) consumed 41-100 liters. Only not treat-
ing drinking water was significantly associated with diarrheal disease (COR = 2.01, 95% CI:
1.29-3.41, p = 0.005). Other variables were not significantly associated with diarrheal disease.
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Table 2. Demographic factors associated with diarrheal disease among children under five years in Lira City Northern Uganda, 2022.

Variable Frequency N (%) Diarrhea COR(95%CI) P value
No N(%) Yes N(%)

Diarrhea 362(73.6) 130(26.4)

Sex

Male 67(13.6) 52(77.6) 15(22.4) 1.00

Female 425(86.4) 310(73) 115(27) 1.30(0.70-2.37) 0.421

Age of child

1-12 months 146(29.7) 94(64.3) 52(35.7) 1.00

13-24 months 101(20.5) 74(73.2) 27(26.8) 0.65(0.37-1.15) 0.142

25-36 months 116(23.6) 86(74.1) 30(25.9) 0.63(0.36-1.07) 0.092

37-48 months 82(16.7) 64(78) 18(22) 0.50(0.27-0.95) 0.033

49-60 months 47(9.6) 44(93.6) 3(6.4) 0.12(0.03-0.39) 0.001**

Sex of child

Male 208(42.3) 153(74) 55(26) 1.00

Female 284(57.7) 209(74) 75(26) 0.99(0.67-1.50) 0.993

Religious affiliation

Muslim 26(5.3) 19(73) 7(27) 1.00

Christian 377(76.6) 289(76.7) 88(23.3) 0.83(0.34-2.03) 0.678

Traditional/Indigenous religions 89(18.1) 54(60.6) 35(39.4%) 1.75(0.67-4.62) 0.251

Education level

Primary 192(39) 130(68) 62(32) 1.00

Secondary 168(34.1) 130(77.3) 38(30) 0.61(0.38-0.98) 0.042

Tertiary 100(20.3) 77(77) 23(23) 0.62(0.35-1.09) 0.099

None 32(6.5) 25(78.1) 7(21.9) 0.58(0.24-1.43) 0.241

Employment status

Employed 41(8.3) 26(63) 15(37) 1.00

Self employed 155(31.5) 119(77) 36(23) 0.52(0.25-1.09) 0.086

Unemployed 296(60.2) 217(73.3) 79(26.7) 0.63(0.31-1.25) 0.188

Age of care taker

< 18 years 61(12.4) 48(78.6) 13(21.4) 1.00

19-24 153(31.1) 102(66.6) 50(33.4) 1.80(0.89-3.64) 0.097

25-35 237(60.2) 176(74.2) 61(25.8) 1.20(0.64-2.52) 0.476

36-45 26(5.3) 22(84.6) 4(15.4) 0.67(0.19-2.29) 0.525

46 and above 15(3.0) 13(86.6) 2(13.4) 0.56(0.11-2.84) 0.491

Family size

1-5 342(65.9) 246(76) 77(24) 1.00

6-10 158(32.1) 111(70.2) 46(29.8) 1.32(0.86-2.03) 0.199

11> 10(2) 4(40) 6(60) 4.80(1.31-17.42) 0.17

*Level of significance at p<0.05,
**level of significance at p<0.001, p<0.05

https:/doi.org/10.1371/journal.pone.0305054.t002

Hygiene related factors associated with diarrheal disease among children
under five years in Lira City Northern Uganda
Table 4 shows majority of respondents 83.7% (412) reported not washing hands. Regarding

washing the child’s bottom after defecation, the majority 65% (320) reported always doing it.
For washing hands after handling feces, a significant majority 94.5% (465) indicated
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Table 3. Water hygiene and sanitation factors associated with diarrheal disease among children under five years in Lira City Northern Uganda.

Variable Frequency %(N) Diarrheal disease COR(95%CI) P Value
No N(%) Yes N(%)

Water source

Borehole 149(30.3) 108(72.5) 41(27.5) 1.00

Tap 254(51.4) 197(77.6) 57(22.4) 0.76(0.47-1.21) 0.252

Shallow well 27(5.5) 17(63) 10(37) 1.53(0.65-3.66) 0.318

Protected Spring 62(12.6) 40(64.5) 22(35.5) 1.44(0.77-2.72) 0.251

Water Treatment

Boiling 151(30.7) 124(82.1) 27(17.9) 1.00

Filtering 27(5.5) 22(81.4) 5(18.6) 1.04(0.36-3.00) 0.937

Chemical treatment 18(3.7) 13(72.2) 5(27.8) 1.22(0.58-5.37) 0.316

No treatment 296(60.2) 203(68.5) 93(31.5) 2.01(1.29-3.41) 0.003**

Water Storage

Earthen Pot 348(70.7) 259(72.3) 99(27.7) 1.00

Refrigerator 35(7.1) 26(81.3) 6(18.8) 0.60(0.24-1.51) 0.281

Jerry can 95(19.3) 69(74.2) 24(25.8) 0.90(0.54-1.52) 0.722

Don’t store 14(2.9) 8(88.9) 1(11.1) 0.32(0.04-2.64) 0.295

Liters of water used per day

<20 14(2.9) 11(84.6) 3(15.4) 1.00

21-40 23(4.7) 20(6.6) 3(93.4) 0.55(0.09-3.20) 0.506

41-100 246(50.4) 184(74.7) 62(25.3) 1.24(0.33-4.57) 0.751

>100 208(42.4) 146(70.1) 62(29.9) 1.55(0.41-5.77) 0.508

*level of significance at p<0.05,
**level of significance at p<0.001, p<0.05

https://doi.org/10.1371/journal.pone.0305054.t003

Table 4. Hygiene related factors associated with diarrheal disease among children under five years in Lira City Northern Uganda.

Variable Frequency %(N) Diarrheal disease COR(95%CI) P-Value
No N(%) Yes N(%)

Hand washing

Yes 80(16.3) 58(72.5) 22(27.5) 1.00

No 412(83.7) 304(73.8) 108(26.2) 0.93(0.55-1.60) 0.94

Washing the child’s bottom after defecation

Always 320(65) 237(74.1) 83(25.9) 1.00

Sometimes 136(27.6) 96(70.6) 40(29.4) 1.19(0.76-1.80) 0.445

Rarely 27(5.5) 21(77.8) 6(22.2) 0.81(0.31-2.09) 0.672

Never 9(1.8) 8(88.9) 1(11.1) 0.35(0.04-2.89) 0.335

Wash hands after handling feces

Yes 465(94.5) 339(72.9) 126(27.1) 1.00

No 27(5.5) 23(85.2) 4(14.8) 0.46(0.15-1.37) 0.169

Wash hands before feeding child

Yes 404(82.1) 301(74.5) 103(25.5) 1.00

No 88(17.9) 61(70.1) 26(29.9) 0.61(0.31-1.31) 0.225

*level of significance at p<0.05, **level of significance at p<0.001, p<0.05

https://doi.org/10.1371/journal.pone.0305054.t004
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compliance, while 5.5% did not. Similarly, the majority (82.1%) reported washing hands before
feeding their child. However, none of the factors was significantly associated with diarrheal
disease.

Sanitation related factors associated with diarrheal disease among children
under five years in Lira City Northern Uganda

Table 5 shows that majority of the respondent had rubbish pits in their homes 75.1%(369),
85.2 (420%) had latrines, 85.7 (420) had clean wash rooms, 37.8% (172) cleaned their latrines
more than 7 times a week and about 86%(423). Only cleaning the latrine more than 7 times in
a week had a significant relationship with Diarrheal disease (COR = 0.45, 95% CI: 0.24-0.83,
p=0.011).

Predictors of diarrhea disease among children under five years in Lira City
Northern Uganda at Multivariate logistic regression analysis

Table 6 shows that factors associated with diarrhea disease in the multivariate logistic regres-
sion analysis were children between 49-60 months old (AOR = 0.11, 95% CI: 0.03-0.39,

P =0.001), cleaning the latrine more than 7 times in a week (AOR = 0.42, 95% CI: 0.22-0.81,
P =0.010) and those who did not treat their drinking water (AOR = 1.84, 95% CI: 1.11-3.06,
P =0.018. Children between 49 to 60 months were 89% less likely to experience episodes of
diarrhea compared to those who were 1-12 months. Children whose households cleaned their

Table 5. Sanitation related factors associated with diarrheal disease among children under five years in Lira City Northern Uganda.

Variable

Rubbish Disposal
Rubbish pit

Open Dumping

Stored in vessels

None

Availability of Latrine
Yes

No

Clean WASH Rooms
Clean

Not clean

Number of times latrine is cleaned
Less than 7 times a week
7 times a week (every day)
More than 7 times a week
Stay with animals

Yes

No

Drainage

Well drained

Poorly drained

*level of significance at p<0.05,

**level of significance at p<0.001, p<0.05

https://doi.org/10.1371/journal.pone.0305054.t005

Frequency N(%) Diarrheal disease COR(95%CI) P Value
No N(%) Yes N(%)
369(75.1) 278(75.3) 91(24.7) 1.00
75(15.3) 49(65.3) 26(34.7) 1.62(0.95-2.75) 0.075
36(7.3) 27(75) 9(25) 1.01(0.46-2.24) 0.964
11(2.2) 8(72.7) 3(27.3) 1.14(0.29-4.40) 0.843
419(85.2) 113(26.9) 306(73.1) 1.00
73(14.8) 17(23.2) 56(76.8) 0.82(0.46-1.48) 0.511
420(85.7) 309(73.6) 111(26.4) 1.00
70(14.3) 52(74.3) 18(25.7) 0.96(0.54-1.71) 0.9
69(15.1) 43(62.3) 26(37.7) 1.00
215(47.1) 154(71.6) 61(28.4) 0.66(0.37-1.15) 0.146
172(37.8) 135(78.4) 37(21.6) 0.45(0.24-0.83) 0.011*
16 (3.3) 14(87.5) 2(12.5) 1.00
474 (96.7) 346(73) 128(27) 2.59(0.60-11.55) 0.212
423(86) 313(74) 110(26) 1.00
69(14) 49(71) 20(29) 1.16(0.66-2.04) 0.603
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Table 6. Associated factors of diarrheal disease among children under five years in Lira City Northern Uganda.

Variable

Age of child

1-12 months

13-24 months

24-36 months

37-48 months

49-60 months

Family size

1-5

6-10

>11

Employment status
Employed

Self employed
Unemployed

Number of times latrine is cleaned
Less than 7 times a week
7 times a week (every day)
More than 7 times a week
Water treatment

Boiling

Filtration

Chemical treatment

No treatment

*Level of significance at p<0.05,

**level of significance at p<0.001, p<0.05

https://doi.org/10.1371/journal.pone.0305054.t006

COR (95%CI) P value AOR (95%CI)
1.00 1.00
0.65(0.37-1.15) 0.163 0.65(0.36-1.18) 0.163
0.63(0.36-1.07) 0.026 0.52(0.29-0.92) 0.026*
0.51(0.27-0.95) 0.023 0.46(0.24-0.90) 0.023*
0.12(0.04-0.42) 0.001** 0.11(0.03-0.39) 0.001**
1.00 1.00
1.32(0.86-2.03) 0.199 1.50(0.94-2.39) 0.089
4.8(1.31-17.42) 0.17 2.98(0.72-12.24) 0.130
1.00 1.00
0.52(0.25-1.09) 0.086 0.52(0.23-1.21) 0.130
0.63(0.31-1.25) 0.188 0.54(0.24-1.19) 0.129
1.00 1.00
0.655(0.37-1.15) 0.146 0.63(0.34-1.16) 0.141
0.45(0.24-0.83) 0.011** 0.42(0.22-0.81) 0.010**
1.00 1.00
1.04(0.36-3.00) 0.937 0.88(0.29-2.60) 0.826
1.22(0.58-5.37) 0.316 1.59(0.49-5.12) 0.432
1.19(01.29-3.41) 0.005** 1.84(1.11-3.06) 0.018**

latrines more than 7 times in a week were 58% less likely to experience diarrhea episodes com-
pared to those whose households cleaned their latrines less than 7 times a week. Lastly, chil-
dren in households that did not treat their drinking water were 1.84 times more likely to
experience diarrhea episodes compared to those in households that treated their drinking
water.

Discussion

The present study aimed at determining the prevalence and assess the water, sanitation and
hygiene risk factors associated with diarrheal diseases among children under five years in Lira
City. Our results showed that 26.4% of the children under the age of five years had experienced
episodes of diarrheal with in the previous two weeks. Factors associated with diarrheal disease
were age of the child (AOR = 0.11, 95% CI: 0.03-0.39, P = 0.001), cleaning the latrine

(AOR =0.42, 95% CI: 0.22-0.81, P = 0.010) and use of untreated drinking water (AOR = 1.84,
95% CI: 1.11-3.06, P = 0.018).

This study reveals that the prevalence of diarrhea disease among children under five years
in Lira City was 26.4%. This could be attributable to the lack of basic amenities for proper
health and considerable independence where children play unsupervised within the commu-
nity environment which is susceptible to contamination [17]. The 26.4% observed in this
study is higher than the 20% and 20.5% national prevalence and Lango sub region prevalence
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respectively [15]. However, our result is lower than 29.1% reported in Pader and 62.4% in
Woakiso districts [17, 18]. The variations observed among the studies may be attributed to dif-
ferences in the settings where they were conducted. Lira City, situated in Northern Uganda, is
characterized by limited access to Water, Sanitation, and Hygiene (WASH) facilities, particu-
larly in urban centers. In contrast, areas like Pader district are positioned in resource-con-
strained regions marked by exceptionally high poverty levels. Additionally, Wakiso district,
characterized by overcrowding and a substantial number of slums, presents elevated risk fac-
tors for diarrheal diseases.

Our finding in this study show that, older children aged 49-60 months were 89% less likely
to suffer diarrhea than their younger peers. This may not be a surprising result because chil-
dren under the age of 11 months have a comparatively weaker immune system compared to
their older counterparts [28]. Moreover, younger children who are learning to crawl and walk
are exposed to a variety of diarrhea risk factors [29]. Our results are consistent with other pre-
vious studies conducted in Africa [29, 30].

Our results indicate that children whose caregivers cleaned their latrines more than seven
times per week were 58% less likely to contract diarrhea. This is because disposing of human
excreta is critical for interrupting the cycle of diarrheal illness transmission [31]. Furthermore,
maintaining the places where excreta is disposed of clean guarantees that no diarrhea-causing
substances are transferred back to the children, resulting in diarrheal illness [32]. This finding
is similar to previous studies that emphasizes good sanitation in WASH facilities to prevent
diarrheal disease in children under the age of 5 years [33]. This means that, while correct dis-
posal of human excreta is critical for preventing diarrheal disease, the sites where the excreta is
disposed should be kept clean to avoid the potential of transmission.

Our study also revealed that children who lived in households that did not treat their drink-
ing water were 1.84 times more likely to have diarrhea episodes compared to children whose
families treated the water. This is due to the fact that ingesting microorganisms that could
cause diarrhea are considerably reduced following water treatment. This view is supported by
Soboksa and colleagues, who argue that collecting water from improved water sources does
not necessarily lessen the incidence of diarrhea. Additionally, drinking water must be treated
[34]. This result is consistent with other studies indicating that water treatment is important in
avoiding diarrheal disease in children [25, 35, 36].

Study limitations

The prevalence of diarrhea and WASH-associated factors relies heavily on self-reporting by
parents or caregivers, which could be susceptible to recall bias or social desirability bias, lead-
ing to inaccuracies in the data. Furthermore, the study might not account for the complete
health history of children, including previous illnesses or treatments, which could impact the
prevalence of diarrhea. Also the study’s cross-sectional design may only provide a snapshot of
the prevalence and associated factors, making it challenging to establish causation or capture
changes over time.

Conclusion

The study reveals that one in four children under five experienced diarrheas in the past two
weeks, under scoring trends observed globally and locally. Factors such as the child’s age,
latrine cleanliness, and water treatment emerged as crucial contributors to this prevalence.
These findings also underscore the need for urgent and targeted interventions to reduce diar-
rhea among young children not only in Uganda’s emerging urban regions but also in compa-
rable global contexts. The call for heightened sensitization efforts on latrine cleanliness and

PLOS ONE | https://doi.org/10.1371/journal.pone.0305054  June 7, 2024 11/14


https://doi.org/10.1371/journal.pone.0305054

PLOS ONE Diarrhea and water sanitation and hygiene (WASH) associated factors among children under five years

household water treatment aligns with successful strategies employed elsewhere, emphasizing
the universal relevance of addressing these challenges in urban settings worldwide.
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