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Abstract

Introduction

Diarrhea is responsible for the death of more than 90% of under-five children in low and
lower-middle income countries. Regionally, South Asia and sub-Saharan Africa accounted
for 88% of deaths with the same age group. Therefore, the aim of this study was to deter-
mine the prevalence and associated factors of diarrhea among children under-five years in
sub-Saharan Africa.

Methods

The appended, most recent demographic and health survey datasets of 34 sub-Saharan
African countries were used to determine the prevalence and associated factors of diarrhea
among under-five children in the region. A total weighted sample of 330,866 under-five chil-
dren were included in the study. Both bivariable and multivariable multilevel logistic regres-
sion were done to determine the associated factors of diarrhea among under five children in
sub-Saharan Africa. The Odds Ratio (OR) with a 95% Confidence Interval (CI) was calcu-
lated for those potential factors included in the final model.

Result

The overall prevalence of diarrhea in this study was 15.3% (95% CI: 15.1—15.4). Those chil-
dren of mothers aged 15-24 (AOR = 1.26; 95% CI: 1.23, 1.30) and 25-34 years (AOR =
1.15; 95%CI: 1.12, 1.18), those children of mothers with no education (AOR = 1.69; 95%ClI:
1.57-1.82), primary education (AOR = 1.73; 95%ClI: 1.61-1.86) and secondary education
(AOR =1.49; 95%Cl: 1.38—1.59) had higher odds of having diarrhea. Those children from
poorest (AOR =1.14; 95%Cl: 1.10, 1.19), poorer (AOR = 1.12; 95%ClI: 1.08—1.17), middle
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(AOR =1.06; 95%Cl: 1.02, 1.10), and richer (AOR = 1.14; 95%CI: 1.04—1.12) households
had higher chance of having diarrhea compared to their counterparts.

Conclusion

This study found that the prevalence of childhood diarrhea morbidity in sub-Saharan Africa
was high. Maternal age, wealth index, maternal education, maternal occupation, age of
child, time of initiation of breast feeding and time to get water source were significantly asso-
ciated with diarrhea. Therefore, intervention through health education and health promotion
for mothers/caretakers who are poor, less educated, and young should be designed to pre-
vent diarrhea in the region.

Introduction

According to World Health Organization (WHO), diarrhea is defined as the passage of three
or more loose or liquid stools per day because of abnormally high fluid content of stool or an
abnormal increase in daily stool frequency [1]. Globally, diarrhea is the second-leading cause
of death among under-five children, accounting 9% of all under-five deaths [2]. In developing
countries, it has been estimated that 1.8 million people die annually due to diarrheal diseases
and more than 80% of them are children aged under five years [3, 4]. Diarrhea is responsible
for the death of more than 90% of under-five years of age in low and lower-middle income
countries, and regionally, South Asia and sub-Saharan Africa (SSA) accounted for 88% of
deaths for the same age group [2].

Children with diarrhea will face many problems including loss of appetite, electrolyte defi-
cit, malnutrition, increased risk of developing other infectious diseases and delayed physical
growth and mental development [5, 6]. Because of its negative impact on the physical and cog-
nitive development, diarrhea is also associated with multiple problems; causing for 72.8 mil-
lion disability and adjusted life years, and it worsens the economic situation of families and the
healthcare system [7, 8].

Inadequate quantities and quality of drinking water and lack of sanitation facilities cause
the death of millions of the world’s poorest people through diarrheal diseases each year [9, 10].
Furthermore, studies revealed that age of child [11-15], maternal education [11, 12, 16], lack
of awareness of mothers/caregivers [17, 18], lower socio-economic status [12], distance and
source of drinking water [11, 19, 20], latrine and hand washing facilities [21, 22], breast feeding
[21, 23], place of residence [14, 22, 24], disposal of children’s stool [24-26], family size [17, 27],
number of under-five children in the household [13, 18], maternal age [19, 20] and maternal
employment status [13, 17, 19, 28] as the determinant factors of diarrhea among under-five
children.

Despite diarrhea among under-five years of age is a huge problem in sub-Saharan Africa, to
the best of our knowledge, there is no study that investigates its prevalence and factors associ-
ated with it in the region. Hence, this study was conducted to determine the prevalence of diar-
rhea and associated factors among children under-five years of age in the region. Conducting
regional based studies will help to recognize risk factors of diarrheal diseases that enables the
concerned bodies to develop appropriate interventions, which might vary depending on the
environmental conditions [29].
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Methods
Data source

This study used the most recent appended demographic and health surveys (DHS) datasets of
34 sub-Saharan countries which were conducted from 2009 to 2018. The DHS is a nationally
representative survey, collected every five years to provide population and health indicators at
the regional and national levels. Each country used pre-tested and standard DHS question-
naires to collect data. The questionnaire was conceptualized to the different countries context
and the data were collected by trained data collectors. The datasets of each sub Saharan coun-
try were obtained at https://dhsprogram.com/data/dataset_admin/index.cfm. Five countries
with no data on diarrhea among under five children were excluded from the analysis. In this
study, a total weighted sample of 330,866 under-five children were included (Table 1).

Table 1. List of sub-Saharan countries and their demographic and health survey’s year.

Country name Survey year Weighted sample size
Angola 2015/16 12,669
Burkina Faso 2010 14,001
Burundi 2016/17 12,813
Cameroon 2018 9,942
Congo Democratic Republic 2013/14 16,968
Chad 2015 16,745
Comoros 2012 3099
Congo 2011/12 7,750
Cote d’vore 2011/12 6,811
Ethiopia 2016 10,417
Gabon 2012 4,848
Ghana 2014 5429
Gambia 2013 7,586
Guinea 2018 7202
Kenya 2014 18,679
Liberia 2013 6047
Lesotho 2014 2896
Madagascar 2009 11,976
Mali 2018 9,566
Malawi 2015/16 16,548
Mozambique 2011 5303
Nigeria 2018 30,881
Niger 2012 12,268
Namibia 2013 2,553
Rwanda 2014/15 7,692
Sera lone 2016 8,893
Sao tome and Principe 2009 1,741
Senegal 2011 10,893
Togo 2013 6281
Tanzania 2015/16 9,511
Uganda 2016 14,493
South Africa 2016 3,444
Zambia 2018 9,361
Zimbabwe 2015 6055

https://doi.org/10.1371/journal.pone.0257522.t001
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Variables of the study

The dependent variable for this study was diarrhea. Diarrhea is a binary outcome determined
by asking the mother “has your child had diarrhea in the last 2 weeks?” Accordingly, these chil-
dren were said to have diarrhea if they have diarrhea 2 weeks preceding the survey and no oth-
erwise [22].

Both individual and community level variables were considered as independent variables.
The individual level variables were age of mothers, education level of mothers, wealth index,
employment status of mothers, family size, number of under five children, duration of breast
feeding, age of the child, sex of the child, time of initiation of breast feeding, birth order, taking
of vitamin A in the last 6 months, time to get water source and media exposure. Residence and
SSA region were considered as the community level factors.

Operational definitions. Media exposure: media exposure is a composite variable gener-
ated by the aggregation of listening radio, reading newspaper and watching television and it
was dichotomized as yes “if the mother had exposure to either of the above three mentioned
media sources” and no “if she didn’t have exposure to all of the three media sources.

Wealth index: In the DHS, an asset-based approach was used to calculate the wealth index.
The collected information was on ownership of a range of durable assets (e.g. car, refrigerator,
and television) and housing characteristics (e. g. material of dwelling floor and roof and toilet
facilities). Women were asked whether they had the above assets or not. These scores were
derived using principal component analysis and ranked into the poorest, poorer, middle,
richer, and richest categories. The wealth quintiles are expressed in terms of quintiles of indi-
viduals in the population rather than quintiles of individuals at risk for anyone’s health or pop-
ulation indicator [30].

Currently working: Women currently working was to mean women employed in the last 12
months [30]. Residence: The definition of a cluster as urban or rural is made according to the
definition used in each country. The traditional distinction between urban and rural areas
within a country has been based on the assumption that urban areas, no matter how they are
defined, provide a different way of life and usually a higher standard of living than rural areas
[30].

Improved source of water: if the source of water is from piped into dwelling, piped to yard/
plot, public tap/standpipe, piped to neighbor, tube well or borehole, protected well, protected
spring, rainwater and bottled water while the others sources are unimproved [30].

Data analysis procedure

We used STATA 14 software to extract, recode and analyze the data. The data were weighted
before doing any statistical analysis to restore the representativeness of the sample and get a
reliable estimate and standard error. Sample weights were calculated to six decimals but are
presented in the standard recode files without the decimal point. They need to be divided by
1,000,000 before use to approximate the number of cases. There are four main sampling
weights in DHS surveys: household weights, household weights for the men’s subsample, indi-
vidual weights for women, and individual weights for men: for our study, we used individual
weight for women (v005) which is the household weight (hv005) multiplied by the inverse of
the individual response rate for women in the stratum. The whole procedure of weighting and
its rationale is found on the guide of DHS statistics [30].

Due to the correlated nature of DHS data, measures of community variation/random-
effects such as Interclass Correlation Coefficient (ICC), Median Odds Ratio (MOR), and Pro-
portional Change in Variance (PCV) were calculated. According to the values of these mea-
sures the use of multilevel logistic regression model is more appropriate than ordinary logistic
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regression. To choose the best fitted model, first we developed four models and compared
them with deviance. The first one is the null-model; a model with no independent variable, the
second model is model I; a model that has individual-level factors only, model II; a model with
community-level factors only and model III; a model that contain both individual and com-
munity level independent variables. Of the four models fitted, model III was selected as the
best fitted model (it had the lowest deviance).

Then after, both bivariable and multivariable multilevel logistic regression was conducted
to determine the prevalence and associated factors of diarrheal disease in SSA. All variables
with a p value < 0.2 at bi-variable analysis were entered into the multivariable logistic regres-
sion model [31]. In the final model p value < 0.05 was used to declare statistically significant
variables.

Ethics consideration

We used a secondary analysis of DHS data. Therefore, obtaining ethical approval is not
needed. However, we have received a permission letter to download and use the data files from
DHS Program.

Results
Sociodemographic characteristics of the respondents

The total weighted samples of 330,866 under-five children were included in this study. Of
them, 166,758 (50.4%) were males and 66,668(20.2%) of them were in the age group of 12-23
months. Of the respondents, 159,678(48.3%) were in the age group of 25-34 years. More than
one-third of their mothers; 127,248 (38.5%) had no education and almost two-third of their
families, 212,839 (64.3%) had media exposure (Table 2)

Behavioral and environmental characteristics of respondents

More than half of the children; 175,776 (53%) were initiated breast feeding within 1 hour of
birth. Of the respondents; 213,442 (64.5%) used improved water source and more than half of
the respondents; 185,223 (56%) need >30 minutes to reach to water source (Table 3).

Random effect analysis

The random-effects model result showed that there is significant clustering of diarrheal disease
among under-five children across the communities (OR of community level variance = 0.03,
95% CI = (0.03-0.04). The value of ICC in the null model revealed that 0.9% of the overall vari-
ation of diarrheal disease among under-five children was attributed to cluster variability. The
1.18 MOR value of the null model also indicates the presence of variation in the diarrheal dis-
ease among under-five children between clusters. It means if we randomly select children
from different clusters, those children at the cluster with higher diarrhea had 1.18 times higher
chance of developing diarrhea compared to their counterparts.

As you can see in the Table 4 below, model III has the lowest deviance value. Hence, it was
selected as best fitted model (Table 4).

Prevalence of diarrhea and associated factors among under five children

The overall prevalence of diarrhea in this study was 15.3% (95% CI: 15.1-15.4). Maternal age,
wealth index, maternal education, SSA region, maternal occupation, number of under five
children, children age, time of initiation of breast feeding and time to get water source were
significantly associated with diarrhea. The odds of diarrhea among children of mothers aged
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Table 2. Sociodemographic characteristics of the respondents in sub-Saharan Africa.

Variable Category Weighted Frequency Percent (%)
Sex of child Male 166,758 50.4
Female 164,108 49.6
Age of child (in months) 0-11 70,585 21.3
12-23 66,668 20.2
24-35 64,362 19.5
36-47 65,710 19.9
48-59 63,539 19.1
Residence Urban 102,378 30.9
Rural 228,486 69.1
SSA region East Africa 105,228 31.8
West Africa 112,848 34.1
South Africa 49,244 14.9
Central Africa 63,543 19.2
Age of mothers(years) 15-24 96,254 29.0
25-34 159,678 48.3
35 and above 74,934 22.7
Education level of mothers No formal education 127,248 38.5
Primary 114,795 34.7
Secondary 77,529 234
Higher 11,293 34
Working status of mothers Currently working 213,046 64.4
Currently 117,820 35.6
Not working
Family size <5 135,319 40.9
>5 195,547 59.1
Number of under five children in the house hold <2 241,075 72.9
3-4 74,830 22.6
>5 14,961 4.5
Wealth index Poorest 74,457 22.5
Poorer 71,896 21.7
Middle 66,511 20.1
Richer 62,645 18.9
Richest 55,354 16.8
Media exposure Yes 212,839 64.3
No 118,026 35.7

https://doi.org/10.1371/journal.pone.0257522.t1002

15-24 and 25-34 years was 1.26 (AOR = 1.26; 95% CI: 1.23, 1.30) and 1.15 (AOR = 1.15; 95%
CI: 1.12, 1.18) times higher as compared to mothers aged 35 and above years respectively.

Those children’s of mothers with no education, primary and secondary level of education
had about 1.69 (AOR = 1.69; 95% CI: 1.57-1.82), 1.73 (AOR = 1.73; 95% CI: 1.61-1.86) and
1.49 (AOR = 1.49; 95% CI: 1.38-1.59) times higher odds of developing diarrhea compared to
children of mothers with higher level of education respectively. The odds of getting diarrhea
for the children of working mothers was increased by 12% (AOR = 1.12; 95%CI: 1.10, 1.15) as
compared to those children of non-working mothers. The odds of getting diarrhea was
increased by 14% (AOR = 1.14; 95%CI: (1.09, 1.19) among households with > 5 under-five
children compared to those households with <2 under-five children.
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Table 3. Behavioral and environmental characteristics of respondents in sub-Saharan Africa.

Variable

Breast feeding duration(in month)

Initiation of breast feeding

Birth order

Vitamin A given in the last 6 months

Water source

Time to get water source

Category
0-23 months
24-59 months
Within 1 hr.
After 1 hr.
First

Second

3" and above
Yes

No
Improved
Un improved
<30 minutes

>30 minutes

https://doi.org/10.1371/journal.pone.0257522.t1003

Weighted Frequency Percent (%)
303,329 91.7
27,536 8.3
175,776 53.0
155,089 47.0
72,659 22.0
63,909 19.3
194,298 58.7
176,089 53.2
154,778 46.8
213,442 64.5
117,423 35.5
145,467 44.0
185,223 56.0

The chance of developing diarrhea from poorest, poorer, middle and richer households was
increased by 14% (AOR = 1.14; 95%CI: 1.10, 1.19), 12% (AOR = 1.12; 95%CI: 1.08-1.17), 6%
(AOR = 1.06; 95%CI: 1.02, 1.10), and 14% (AOR = 1.14; 95%CI: 1.04-1.12) as compared to the
richest households respectively. Children with age group of 12-23 months were about 1.5
times (AOR = 1.50; 95%ClI: 1.46, 1.54) more likely to develop diarrhea when compared with
children with age group of 0-11 months. However, children beyond this age group were less
likely to develop diarrhea compared to children in the age group of 0-11 months.

Children born to mothers who were initiated breastfeeding after 1 hour of birth were 1.19
times more likely to manifest with diarrhea (AOR = 1.19, 95% CI: 1.16-1.21) when compared
with their counter parts. The odds of developing diarrhea was increased by 3% (AOR = 1.03;
95%CI:1.01,1.05) among children whose mother took 30 and more minutes for getting drink-
ing water when compared with children whose mother took less than 30 minutes (Table 5)

Discussion

The aim of this study was to determine the prevalence of diarrhea and associated factors
among under-five children in sub-Sahara. The two-week period prevalence of childhood diar-
rhea morbidity in this study was 15.3% (95% CI: 15.1-15.4). This finding is higher than a study
conducted in Mesoamerica; 13.0% [15], Vietnam;11% [32] and India; 5% [33]. The possible
reason might be due to environmental and infrastructural differences such as accessibility of
water, presence and usage of latrine, availability of hand washing facilities and ways of waste
disposal [34]. Therefore, there is a need to increase the access of these facilities in the region

Table 4. Model comparison and random effect analysis result.

Parameters Null model
Community level variance 0.03(0.03-0.04)
ICC 0.9%

MOR 1.18

PCV Ref

Model fitness

Deviance 286643.58

https://doi.org/10.1371/journal.pone.0257522.t1004

Model I
0.03(0.02-0.04)
0.85%

1.17

9.67%

274480.28

Model IT

0.03(0.02-0.04)

0.88%
1.18
6.45%

286202.12

Model III
0.03(0.02-0.03)
0.83%

1.17

12.9%

274145.4
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Table 5. Multilevel regression analysis of diarrhea among under-five children in sub-Saharan Africa.

Diarrhea

Odds ratio

Variables

Yes, No (%)

No, No (%)

COR(95%CI)

AOR(95%CI)

Age of mothers (in years)

15-24 18,056 (18.8) 78,196 (81.2) 1.48(1.44-1.52) 1.26(1.23-1.30)*
25-34 23,885 (15.0) 135,792 (85.0) 1.15(1.12-1.18) 1.10(1.08-1.13)*
35 and above 9,963 (13.3) 64,970 (86.7) 1 1
Residence
Urban 15,584 (15.2) 86,794 (84.8) 1 1
Rural 36,321 (15.9) 192,165 (84.1) 1.08(1.06-1.10) 0.97(0.94-1.01)
Region
East Africa 16,922 (16.0) 88,305 (84.0) 1.16(1.12-1.19) 1.15(1.11-1.18)*
West Africa 16,278. (14.4) 96,569 (85.6) 1.04(1.01-1.07) 0.99(0.97-1.03)
South Africa 7,183 (14.6) 42,061 (85.4) 1 1
Central Africa 11,520 (18.1) 52,022 (81.8) 1.31(1.27-1.35) 1.25(1.21-1.29)*

Education level of mothers

No education

19,799 (15.5)

107,447 (84.5)

1.69(1.58-1.81)

1.69(1.57-1.82)*

Primary

19,305 (16.8)

95,490 (83.2)

1.87(1.74-2.00)

1.73(1.61-1.86)"

Secondary

11,676 (15.0)

65,852 (85.0)

1.61(1.49-1.72)

1.49(1.38-1.59)*

Higher

1,124 (10.0)

10,168 (90.0)

1

1

Mothers’ occupational status

working

11,632 (16.0)

61,026 (84.0)

1.07(1.05-1.09)

1.12(1.10-1.15)*

not working

9,902 (15.5)

54,007 (84.5)

1

1

Number of under5 children

<2 37,643 (15.6) 203,431 (84.4) 1 1
3.4 11,679 (84.4) 11,679 (15.6) 0.99 (.97-1.01) 0.98(0.96-1.01)
>5 12,377 (82.7) 2,583 (17.3) 1.13 (1.08-1.18) 1.14(1.09-1.19)*
Wealth index
Poorest 12,384 (16.6) 62,073 (83.4) 1.27(1.23-1.31) 1.14(1.10-1.19)*
Poorer 11,818 (16.4) 60,078 (83.6) 1.24(1.19-1.27) 1.12(1.08-1.17)*
Middle 10,146 (15.3) 56,364 (84.7) 1.15(1.11-1.19) 1.06(1.02-1.10)*
Richer 9,874 (15.8) 52,770 (84.2) 1.14(1.09-1.18) 1.08(1.04-1.12)*
Richest 7,681 (13.9) 47,672 (86.1) 1 1
Age of child (months)
0-11 13,152 (18.6) 57,432(81.4) 1 1
12-23 16,991 (25.5) 49,677 (74.5) 1.48(1.44-1.52) 1.50(1.46-1.54)*
24-35 10,631 (16.5) 53,730 (83.5) 0.86(0.83-0.88) 0.87(0.85-0.89)*
36-47 6,681 (10.2) 59,028 (89.8) 0.49(0.48-0.51) 0.49(0.48-0.52)*
48-59 4,449 (7.0) 59,090 (93.0) 0.33(0.31-0.34) 0.34(0.32-0.35)*

Breast feeding duration(in month)

0-23 months

48,097 (15.9)

255,231 (84.1)

1

1

24-59 months 3,808 (13.8) 23,728 (86.2) 0.85(0.82-0.86) 0.97(0.93-1.00)
Initiation of breast feeding

Within 1 hr. 25,507 (14.5) 150,268 (85.5) 1 1

After 1 hr. 26,398(17.0) 128,691 (83.0) 1.18 (1.16-1.20) 1.19(1.16-1.21)*

Time to get water source

<30 minutes

22,380 (15.4)

123,085 (84.6)

1

1

>30 minutes

29,495(15.9)

155,727 (84.1)

1.01(1.02-1.03)

1.03(1.01-1.05)*

*P-value<0.05

https:/doi.org/10.1371/journal.pone.0257522.t005
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through integrated and comprehensive approach to reduce diarrhea related morbidity and
mortality among under-five children [35]. However, this finding is lower than a study con-
ducted in Yemen, 29.1% [36], Afghanistan, 26.2% [11] and India,25.2% [37]. These variations
may also be due to difference in knowledge, attitude and practices about diarrheal disease.

This study showed that children to young mothers’ group had higher risk of diarrhea than
those of children to older mother’s group. This finding is in line with other studies conducted
in low and middle- income countries [19, 20, 38, 39]. The possible reason might be the greater
experience of older women in child care and younger mothers might have less understanding
and knowledge about diarrheal disease, mode of transmission and pathogens spread in the
household compared to the older ones. So that health education intervention should consider
young mothers as one target audience to prevent diarrhea among under-five children.

This study revealed that the prevalence of diarrhea was higher among children whose moth-
ers had secondary education and below. This finding is similar to a study conducted in Nepal
[40] and Brazil [41]. Women education may enhance knowledge, attitude and practice of basic
preventive measures like proper breastfeeding, child feeding, water treatment and, healthier
childcare [11, 42]. This indicates the importance of improving the contents and quality of edu-
cation (e.g. including health education and promotion in the school curriculum including low
levels of education).

In agreement of studies conducted in Pakistan and Vietnam [43], the current study revealed
that a higher risk of diarrhea among under-five children was found in households with five or
more under-five children. The possible reason might be when the number of under-five chil-
dren in a household increases, the risk of exposure to germs and pathogens increases and
parents’ attention and quality of care decreases because of the incapability of the mothers to
care for a large number of children. This indicates that child spacing might have positive influ-
ence to prevent diarrhea. Hence, it should be considered as one main intervention to reduce
morbidity and mortality of under-five children related to diarrhea.

The present study also showed that children to mothers who currently work had higher
odds of diarrhea compared to mothers who do not work currently. This finding is in line with
other studies in Ethiopia and some sub-Saharan countries [13, 14, 17]. This could be because
mothers who currently work might not have enough time to care their children since they
spend most of their time at work to increase family income while mothers who do not work
currently usually have time to care their children and can minimize the exposure of their chil-
dren from contaminated objects.

In this study higher risk of diarrhea was observed among under five children from lower
wealth index. This finding is consistent with finding in Iraq [44] and India [45]. Wealth has a
direct implication on access to sanitation services and basic water. Households in poor condi-
tions are more likely to use poor sanitation sources and unimproved water, thus children in
these conditions are highly susceptible to infections including diarrhea [46, 47].

The current study showed that children who were initiated breast feeding within an hour of
birth had less chance to develop diarrhea. This finding is similar to other studies in Brazil and
Cameroon [18]. This implies that mothers who give birth should be advised that to give breast
feeding within an hour for the protective effect of initiation of breastfeeding for infectious dis-
eases in general and diarrhea in particular [48].

This study revealed that age of the child was significantly associated with the development
of diarrhea. The risk of developing diarrheal diseases among children aged from 12 to 23
months was high compared with children aged 0 -11months. This finding is similar to studies
conducted in Bangladesh and Indonesia [49]. This might be due to children whose age at 12 to
23 months starts crawling and moving around the house thus they can easily ingest dirty or
other contaminated objects [25]. This period is also time of stopping breast milk for most of
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under-five children, so that when breast feeding stops, infants are exposed to food borne
germs and loss the protection of breast milk’s anti-infective properties [50].

The present study also showed that children from households who spend greater than 30
minutes and above to get drinking water source were more vulnerable to diarrhea compared
with those who spend below 30 minutes. This finding is in agreement with other studies [22,
51]. In fact, water supply sources does not necessarily mean accessing to clean drinking water
but the time burden of water fetching might influence the volume of water collected by house-
holds as well as time spent on child care. Additionally, the association of a higher risk of diar-
rhea with public standpipe water can be explained by water contamination during
transportation. Hence, improvements of ease of access and quality of water is recommended
as preventive measures to control diarrhea [52].

One of the strength of this study is the use of huge and representative datasets of 34 sub-
Saharan countries which makes the finding of the study to be generalizable for the region. The
other strength of this study is the use of multilevel modeling, a model that accounts the nested/
hierarchical nature of the data, to get reliable estimates. However, this study was not free from
limitation. The limitation of this study was that we were unable to assess some water and sani-
tation related variables which could have association with the diarrheal disease among under
five children. The wide variation in the year of national survey of the various countries (2009-
2018) was also another limitation.

Conclusion

The prevalence of childhood diarrhea in sub-Saharan Africa was high. Maternal age, wealth
index, maternal education, SSA region, maternal occupation, number of under five children,
children age, time of initiation of breast feeding and time to get water resource were signifi-
cantly associated with diarrhea. Therefore, health education and health promotion interven-
tion for mothers/caretakers who are poor, less educated, and young should be designed to
prevent diarrhea in the region. Additional interventions on improving water source and family
planning also should be designed.
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