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ABSTRACT

Background: Diarrhea is the second most common propagator of childhood mortality in most developing countries, 
including Nigeria. Diarrheal infection is majorly transmitted through fecal-contaminated food and water and can 
also be transmitted from one person to another due to poor hygienic practices, This study aimed to estimate the 
prevalence, trend analysis, and factors associated with diarrhoeal diseases among under-five children in Nigeria over 
the last ten years.

Method: Data from 2008, 2013 and 2018 Nigeria Demographic and Health Survey (NDHS) were pooled for the 
analysis used in this study. Data were obtained from a total weighted sample of 94,121 children under-5 years 
through a stratified two-stage cluster sampling approach. A multivariable logistic regression model was used to assess 
the predictors of diarrheal disease at 95% confidence interval (CIs) with computed adjusted odds ratios (aORs).

Results: The weighted prevalence of diarrheal diseases among under-5 children in Nigeria were 10% for 2008 and 
2013 increased to 13% in 2018. Associated factors with under-5 children’s diarrheal diseases includes children 
aged 12-23 months [aOR=1.79, 95% CI= 1.66-1.94], 24-35 months [aOR=1.19, 95% CI= 1.09-1.31], 36-47 months 
[aOR=0.67, 95% CI= 0.60-0.75] and 48-59 months [aOR=0.51, 95% CI= 0.45-0.57] of having diarrhea disease 
compared to children 0-11 months. Furthermore, children under five who had not received measles vaccination 
[aOR=1.62, 95% CI= 1.51-1.75] and those who had not received DPT3 vaccination [aOR=0.82, 95% CI= 0.76-
0.88] were found to be associated with diarrheal diseases among under-5 children. Other associated factors includes 
mothers age, mothers’ education level, fathers’ educational level, types of house’s floor used, household size, number 
of under-5 children, region and household wealth index after controlling for confounders.

Conclusion: The prevalence of diarrheal diseases among under-5 years in Nigeria was low and had increased 
in 2018 by 3%. There is a need to design and promote household and community-level water, sanitation and 
hygiene programs, especially in the country's northern region. Government should design robust, community-based 
social and behavioural change communication strategies and programs with solid elements of awareness rising at 
household and community levels. 
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INTRODUCTION

Diarrhea, also known as ‘loose motions’, is a symptom of an infected 
intestinal tract, usually caused by various harmful pathogens, 
including viruses, bacteria, and parasites [1]. Diarrheal infection 
is majorly transmitted through fecal-contaminated food and water 
and can also be transmitted from one person to another due to 
poor hygienic practices [2]. Diarrhea is characterized by a sudden 
onset of watery stool ejection, about 3 times a day [2], resulting 
from decreased water absorption or increased water secretion in 
the bowels, a typical diarrhea case can span up to 2 weeks [3]. 
Claiming about 1.8 million lives of children under the age of 5 
annually, with most of them being affiliated with Africa and South 
Asia [4,5,6,7], diarrhea has been identified to be the second most 
common propagator of childhood mortality in most developing 
countries, inclusive of Nigeria [2]. A statistical report from WHO 
and UNICEF in 2009 also revealed that diarrhea accounted for a 
higher mortality rate globally than Acquired Immune Deficiency 
Syndrome (AIDS), Measles, and Malaria did altogether [8]. In 
Nigeria, the disease has been identified to be responsible for about 
16% of deaths of children annually, amounting to a figure of over 
151,700 child deaths [9]. Furthermore, national studies reveal 
that 10% of the total population of children in Nigeria less than 5 
years of age is battling this disease [10]. Also, the disparities in the 
prevalence of this disease vary regionally, as the northern parts of 
Nigeria record the greatest prevalence rate of the disease (37.1%), 
and the southern region records the closest figures to that (21.1%) 
[7].

Many risk factors have been attributed to Nigeria's abnormally 
high percentage of diarrhea prevalence. These risk factors range 
from poor living and housing conditions, crowded environments, 
and poverty, to unhygienic water storage procedures, unsanitary 
water sources (like rivers or streams in less refined areas), improper 
sewage treatment and disposal methods, and improper disposal 
of refuse [11]. Furthermore, a lack of access to clean water and a 
sanitary environment increases the chances of diarrhea contraction 
[12]. Statistically, about 780 million people worldwide lack access 
to clean and hygienic water, while about 2.5 billion persons live 
under unsanitary conditions [13]. Based on these facts, it is safe 
to conclude that diarrheal diseases have become a malady that 
requires appropriate and immediate interventions, as it hampers 
the efficacy of the United Nations Sustainable Development Goals 
(SDGs) in Nigeria [5].

Additionally, acts of negligence by pregnant and nursing mothers 
have also contributed to risk factors of diarrhea, further heightening 
the spread of this disease [14]. Practices such as improper hand 
hygiene, partial breastfeeding of children, inadequate supervision 
and maternal care of infants, malnutrition, and immunodeficiency 
of children can lead to a myriad of health complications, including 
diarrhea [15]. Most often than not, diarrhea cases among children 
are not severe, as long as the lost fluid is replaced at the very onset 
of the disease. However, if fluids are not replaced, it might lead to 
severe outcomes such as malnutrition, dehydration, and death in 
worse cases [2].

Therefore, this work used the available DHS dataset to estimate the 
prevalence, trend analysis, and factors associated with diarrhoeal 
diseases among under-five children in Nigeria over the last ten 
years.

METHODS

Data Source

Data from the 2008, 2013 and 2018 Nigeria Demographic and 
Health Survey (NDHS), a nationally representative, cross-sectional 
descriptive survey that covered the entire population residing 
in the six geo-political zones in the country, were used for the 
analysis. The study used a stratified multi-stage cluster sampling 
approach to create a population-based sample. In accordance with 
the probability proportional to the size of the Enumerated Areas 
(EAs), 888 (2008), 904 (2013), 1,400 (2018) clusters/EAs were 
selected respectively in the first stage of both surveys. The second 
stage involved a methodical selection of 41, 45, 30 households 
from each cluster/EA of the survey.

Interviews with women aged 15 to 49 years old were used to 
collect information about their children under five years for the 
study. With over 95% response rate in each of the survey rounds, 
28,647 (2008), 31,482 (2013), 33,924 (2018) respondents were 
interviewed successfully, respectively. The combined study data 
were derived from 2008, 2013 and 2018 (n= 94,121) rounds of the 
DHS in Nigeria that provided information on basic demographic 
and health indicators, including childhood illnesses like diarrheal, 
immunization, breastfeeding, and health services use for children, 
among others. The NDHS is a five-year interval nationwide survey 
with a representative sample of children. The children recode files 
of all these survey rounds were used. The sampling, pretesting, 
and the general methodology of 2008, 2013, 2018 NDHS has 
been published elsewhere (1, 2, 3). Through the USAID-funded 
MEASURE DHS programme in Nigeria, ICF International 
provided technical and financial assistance to the National 
Population Commission, which implemented the survey with 
support from other agencies.

Variable Selection and Measurement

Outcome Variables:  The study outcome variable was diarrheal 
outcome among under-five children at the study time. This variable 
was derived from the question “had diarrhea recently” in the 
dataset; the four responses were: “No”, “Yes, last 24 hours”, “Yes, 
last two weeks”, “Don’t know”. For the study purpose, diarrheal 
outcome was recoded into “No =0” for those who had no diarrheal, 
“Yes =1” for those who had diarrheal.

Explanatory Variables: Twenty-four independent variables 
categorized into the child, parental and household socioeconomic 
factors were utilized in the study based on thorough literature 
review and datasets availability; the variables are listed in Table 1.

Statistical Analysis

The authors conducted descriptive and multivariate analyses. 
First, we used sample weighting to adjust for disproportionate 
sampling and non-response. For the descriptive analysis, Pearson’s 
chi-square test was used to identify the association between the 
outcome variable and the independent variables in their categories. 
Study variables with a p-value <0.05 at the bivariate analysis level 
were considered for inclusion into the model. Lastly, we used 
a multivariable logistic regression model to assess the factors 
associated with the diarrheal disease among under-five children at 
95% confidence interval (CIs) with computed adjusted odds ratios 
(aORs). All the study data were analyzed using IBM SPSS version 25.
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Ethical Approval

The dataset used for this research are freely available in the public 
domain and can be downloaded from https://dhsprogram.com/
data/available-datasets.cfm. For confidentiality reasons, specific 
characteristics that could be used to identify participants in the study 
were excluded. However, MEASURE DHS/ICF International 
permitted the authors to use the datasets as secondary studies. 
Prior to the survey, the DHS project gained ethical approval from 
the National Health Research Ethics Committee of Nigeria and 
the ICF ethics committee.

RESULTS

Trend of diarrhea diseases among under-five children in Nigeria: 
2008-2018

Figure 1 presents a pictorial view of the trend of diarrhea among 
under-five children in Nigeria. Generally, it was found that the 
prevalence of diarrhea diseases increased from 10.3% in 2008 to 
12.8% in 2018.

Selected characteristics of under-five children in Nigeria: 2008-
2018

Table 2 presents participants characteristics and bivariate analysis 
of the association between the explanatory variables and diarrhea 
among children under-five in Nigeria from 2008 to 2018. The 
proportion of diarrhea among children under five years in Nigeria 
was 11.3% (9447 children), with a 95% CI of 11.0% - 11.5%. 

Based on child factors, the proportion of diarrhea was highest 
among children within the 12-23 months age group (18.0%) 
and lowest within the 48-59 months age group (6.0%). Also, the 
proportion of diarrhea was higher among children who had never 
been vaccinated (12.7%), had no measles vaccination (13.3%), 
and had not received DPT3 vaccination. Based on parental 
factors, the proportion of diarrhea was higher among children 
whose mothers were below the age of 18 years (17.8%), had 
no education (14.1%) and not working (11.5%). Also, a higher 
proportion of diarrhea was among children whose fathers were 
between ages 18-24 years (14.5%), had no education (14.0%) 
and not working (12.3%). Furthermore, based on household 
socioeconomic factors, a higher proportion of diarrhea was 
recorded among children who lived in the rural area (12.4%), 
who lived in the northeast region (22.6%), had a poor wealth 
index (14.5%). Also, a higher proportion of diarrhea was 
found among under-five children who lived in a house with 
an unimproved floor (14.7%), an unimproved toilet facility 
(13.7%), unimproved water source (13.1%). Bivariate analysis 
indicated that child factors (child’s age, current breastfeeding 
status, vaccination statuses), parental factors (age, educational 
level, work status) and household socioeconomic factors 
(household size, region, place of residence, wealth index, type 
of floor of the house, toilet facility, water source, stool disposal) 
were significant risk factors for diarrhea among children under-
five in Nigeria.

Variable Definition and coding

Child Factors

Child’s sex 1=Male; 2=Female

Child’s age 1=0-12 months; 2=13-24 months; 3=≥25 months

Number of under  5 children 1=0-1; 2 = 2-3; 3=≥ 4

Currently breastfeeding 0=No; 1=Yes

Ever vaccinated 0=No; 1=Yes

Measles vaccination 0=No; 1=Yes

Vitamin A supplication 0=No; 1=Yes

DPT 3 vaccination 0=No; 1=Yes

Polio3 Vaccination 0=No; 1=Yes

Parental Factor

Mother’s age 1=<18; 2=18-24; 3=25-34; 4=≥35

Mother’s educational level 0=No Education; 1=Primary; 2=Secondary; 3=Higher

Mother’s employment status 0=Not Working; 1=Working 

Father’s age 1=<18; 2=18-24; 3=25-34; 4=≥35

Father’s educational level 0=No Education; 1=Primary; 2=Secondary; 3=Higher

Father’s employment status 0=Not working; 1=Working 

Household & socio-economic Factors

Type of floor of the house 0= unimproved; 1= improved

Toilet facility 0= unimproved; 1= improved

Water source 0= unimproved; 1= improved

Stool disposal 0= unsafe; 1 = safe

Time to get water source 1= On premise; 2=<30 minutes; 3=>30 minutes

Household size 1=1-4; 2=≥5

Wealth index 1=Poor; 2=Middle; 3=Rich

Residence 1=Urban; 2=Rural

Region 
1= North Central; 2= North East; 3= North West; 4= South East; 5= South 

South; 6 = South West

Table 1: Definition of independent variables used in the analysis.
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Figure 1: Prevalence of diarrhoea among under 5 in Nigeria (2008 – 2018).

Children in the Study Under 5  Children with Diarrhea P-value

n n %

Child’s sex 0.323

Male 42376 4813 11.4

Female 41590 4634 11.1

Child’s age (in months) 0.001*

0-11 18300 2270 12.4

12-23 16750 3015 18.0

24-35 15485 1873 12.1

36-47 16224 1285 7.9

48-59 15593 930 6.0

Number of under-five 
children

0.001*

0-1 22564 20095 10.9

2-3 50416 44910 10.9

>4 10986 9514 13.4

Currently breastfeeding 0.001*

Yes 36507 3606 9.9

No 47459 5842 12.3

Ever vaccinated 0.001*

Yes 34902 4022 11.5

No 16827 2137 12.7

Measles vaccination 0.001*

Yes 27424 2624 9.6

No 43560 5796 13.3

Vitamin A supplication 0.001*

Yes 28666 3171 11.1

No 41638 5185 12.5

DPT 3 vaccination 0.001*

Yes 26046 2433 9.3

No 45014 6008 13.3

Polio3 Vaccination 0.768

Yes 30070 3568 11.9

No 40592 4846 11.9

Mother’s age 0.001*

<18 1059 188 17.8

18-24 19170 2611 13.6

25-34 42554 4452 10.5

≥ 35 21181 2195 10.4

Mother’s education 0.001*

No education 38737 5459 14.1

Primary 15826 1673 10.6

Table 2: Characteristics of the weighted sample population (NDHS 2008-2018).
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Secondary 23577 1977 8.4

Higher 5825 337 5.8

Mother’s employment status 0.094

Not working 15735 1790 11.4

Working 59265 6463 10.9

Father’s age 0.001*

18-24 1390 202 14.5

25-34 22007 2640 12.0

≥ 35 57022 6207 10.9

Father’s education 0.001*

No education 30059 4223 14.0

Primary 14590 1523 10.4

Secondary 25207 2302 9.1

Higher 10766 973 9.0

Current Father’s 
employment status

0.001*

Not working 26982 3318 12.3

Working 56692 6107 10.8

Type of floor of the house 0.001*

Improved 50099 4532 9.0

Unimproved 32897 4827 14.7

Toilet facility 0.001*

Improved 42693 4462 10.5

Unimproved 17795 2436 13.7

Water source 0.001*

Improved 49504 5162 10.4

Unimproved 30845 4039 13.1

Youngest Child’s Stool 
disposal

0.001*

Safe 41961 5029 12.0

Unsafe 28895 3061 10.6

Time to get water source 0.337

On premise 21948 2430 11.1

<30 minutes 43563 4912 11.3

>30 minutes 16972 1960 11.5

Household size 0.029*

1-4 20784 2252 10.8

≥5 63181 7194 11.4

Place of residence 0.001*

Urban 30025 2737 9.1

Rural 53940 6709 12.4

Region 0.001*

North Central 11591 974 8.4

North East 14476 3270 22.6

North West 28652 3464 12.1

South East 8161 581 7.1

South South 8725 421 4.8

South West 12360 736 6.0

Wealth Index 0.001*

Poor 37375 5419 14.5

Middle 16501 1766 10.7

Rich 30089 2262 7.5

*statistically significant at p-value <0.05



6

Ayobami A, et al. OPEN ACCESS Freely available online

J Women’s Health Care, Vol. 12 Iss. 12 No: 700

Factors associated with diarrhea diseases among under-five 
children in Nigeria: 2008-2018

As shown in Table 3, three models of multivariate analysis were 
conducted. Variables in the bivariate analysis; child factors, 
parental factors, and household socioeconomic factors that were 
statistically significant at p-value <0.05 were further considered in 
the multiple logistic regression models of the adjusted odds ratios. 
In the first model, child factors associated with diarrhea diseases 
were examined, and the second model examined the relationship 
between parental factors and diarrhea disease. In contrast, the 
third model examined the household and socioeconomic factors 
associated with diarrhea diseases. 

The first model in the Table 3 shows that children aged 12-23 
months and 24-35 months had higher odds [aOR=1.79, 95% CI= 
1.66-1.94], [aOR=1.19, 95% CI= 1.09-1.31] while children 36-47 
months and 48-59 months had lower odd [aOR=0.67, 95% CI= 
0.60-0.75] [aOR=0.51, 95% CI= 0.45-0.57] of having diarrhea 
disease compared to children 0-11 months. Further, children 
under five who had not received measles vaccination had higher 
odds [aOR=1.62, 95% CI= 1.51-1.75] of having diarrhea than 
those who had measles vaccination. Children who had not received 
DPT3 vaccination had lower odds of getting diarrhea than those 
vaccinated [aOR=0.82, 95% CI= 0.76-0.88]. 

Variables
NDHS 2008 – 2018 Pooled data

Model I Model II Model III

AOR (95%CI) AOR (95%CI) AOR (95%CI)

Child’s age (in months)

0-11 1

12-23 1.79 (1.66-1.94)*

24-35 1.19 (1.09-1.31)*

36-47 0.67 (0.60-0.75)*

48-59 0.51 (0.45-0.57)*

Currently breastfeeding

Yes 1

No 0.98 (0.92-1.06)

Ever vaccinated

Yes 1

No 0.98 (0.91-1.04)

Measles vaccination

Yes 1

No 1.62 (1.51-1.75)*

Vitamin A supplication

Yes 1

No 0.96 (0.91-1.04)

Polio3 Vaccination

Yes 1

No 0.82 (0.76-0.88)*

Mother’s age

<18 1

18-24 0.86 (0.71-1.03)

25-34 0.69 (0.57-0.83)*

≥ 35 0.66 (0.54-0.79)*

Mother’s education

No education 1

Primary 0.78 (0.73-0.83)*

Secondary 0.58 (0.54-0.63)*

Higher 0.38 (0.33-0.44)*

Father’s age

18-24 1

25-34 0.95 (0.81-1.12)

≥ 35 0.91 (0.77-1.07)

Father’s education

No education 1

Primary 0.86 (0.80-0.92)*

Table 3: Multivariate Logistic Regression of Factors Associated to Diarrhea among under-five children in Nigeria (NDHS 2008 -2018).
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Secondary 0.86 (0.81-0.92)*

Higher 1.05 (0.96-1.16)

Current Father’s employment 
status

Working 1

Not working 0915 (0.66-1.25)

Type of floor of the house

Improved 1

Unimproved 1.17 (1.09-1.26)*

Toilet facility

Improved 1

Unimproved 1.00 (0.94-1.07)

Water source

Improved 1

Unimproved 1.01 (0.94-1.07)

Youngest Child’s Stool disposal

Safe 1

Unsafe 1.01 (0.94-1.08)

Household size

1-4 1

≥5 0.85 (0.79-0.91)*

Number of under five children

0-1 1

2-3 0.83 (0.77-0.89)*

>4 0.84 (0.077-0.93)*

Place of residence

Urban 1

Rural 0.97 (0.89-1.05)

Region

North Central 1

North East 2.82 (2.48-3.19)*

North West 1.33 (1.17-1.51)*

South East 0.75 (0.64-0.88)*

South South 0.54 (0.45-0.64)*

South West 0.81 (0.69-0.95)*

Wealth Index

Rich 1

Middle 1.25 (1.12-1.39)*

Poor 1.16 (1.05-1.27)*

The results of the second model show that children under five whose 
mother are aged 25-34 years and more than 35 years had lower 
odds [aOR=0.69, 95% CI= 0.57-0.83], [aOR=0.66, 95% CI= 0.54-
0.79] of having diarrhea disease compared to mothers less than 18 
years. Also, there are lower odd of diarrhea disease among children 
under five whose mother had primary, secondary and higher level 
of education [aOR=0.78, 95% CI= 0.73-0.83], [aOR=0.58, 95% 
CI= 0.54-0.63], [aOR=0.38, 95% CI= 0.33-0.44] compared to those 
with no education. Similarly, children under five whose father had 
primary or secondary education had lower odd of diarrhea disease 
[aOR=0.86, 95% CI= 0.80-0.92], [aOR=0.81, 95% CI= 0.81-0.92] 
compared to those with no education. 

A further result from the third model shows that children under 
five living in a household with unimproved floor type had higher 
odds of diarrhea disease [aOR=1.17, 95% CI= 1.09-1.26] than 
those with an improved floor. Also, children under five from 

more than five households had lower odds of diarrhea disease 
[aOR=0.85, 95% CI= 0.79-0.91] compared to those with less than 
four household sizes. Furthermore, children under 5 five whose 
households had middle and poor wealth indexes had higher 
diarrhoea odds [aOR=1.25, 95% CI= 1.12-1.32] [aOR=1.16, 95% CI= 
1.05-1.27] compared to those with rich wealth index. Finally, children 
under 5 five from the northeast and north-west had higher odds of 
having diarrhea [aOR=2.82, 95% CI= 2.48-3.19] [aOR=1.33, 95% 
CI= 1.17-1.51] compared to those from north-central region, however, 
children from south-east, south-south and south-west had lower odd 
of diarrhea disease [aOR=0.75, 95% CI= 0.64-0.88] [aOR=0.54, 95% 
CI= 0.45-0.64] [aOR=0.81, 95% CI= 0.69-0.95].

DISCUSSION

Findings from these analyses highlighted child's age in months as 
one of the factors leading to the occurrence of diarrhea in Nigeria. 
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Results showed that children aged 12-23 months had a higher 
percentage of diarrheal patients than children aged 0-11, 24-35, 
36-47, and 48-59 months, respectively. This is easily reconcilable 
with the fact that children within this age are being weaned and 
are gaining some independence from their mothers. Children take 
time to get accustomed to the demands of weaning; which implies 
some level of independence from their mothers [16]. The 12-23 
month age range seems to be like a transition phase for kids, as 
they transcend from a period of intensive maternal care to a period 
of slight independence when they become more exposed to the 
environment [17]. Consequently, their immune system becomes 
more open to certain illnesses, which they would need some time 
to adjust.

Furthermore, feedback from the study population revealed that 
breastfeeding increases children's resistance to diarrhea. This was 
evident from the statistics, as only 9.9% of children being breastfed 
had diarrhea, in comparison to the 12.3% figure of children not 
being breastfed. There's a great chance that this could be because 
breastfeeding offers essential antibodies to kids, which boosts 
their immunity, and reduces their chances of contracting diseases 
[18]. Breastfeeding prevents the incidence of diarrhea as well as 
its implications on the gut, as breast milk has protective functions 
for a child's gastrointestinal system [19]. Child vaccination also 
has protective functions for a child's health, as it boosts body 
immunity [20]. The results of our study confirm that vaccinated 
children contracted diarrhea at a lesser rate than unvaccinated 
children. Furthermore, only 9.6% of children who were vaccinated 
against measles contracted diarrhea, compared to 13.3% of those 
who were not vaccinated, contracted it. This proves that children 
without measles vaccination have a greater chance of contracting 
diarrhea than those that have been vaccinated [21]. A similar study 
in the Democratic Republic of Congo, Pakistan, and India revealed 
that diarrhea occurrence fell by 22%, 19%, and 12% respectively, 
following the vaccination of children against measles [22]. 

The study results also observed that DPT 3 vaccination plays a role 
in the prevention of diarrhea; about 9.3% of children vaccinated 
contracted diarrhea, whereas 13.3% of children who were not 
vaccinated contracted the disease. Furthermore, kids whose diets 
were supplemented with vitamin A had lesser cases of diarrhea 
(11.1%), compared to kids whose diets were not supplemented 
with vitamin A (12.5%). Vitamin A supplementation in children's 
diet counters mild watery diarrhoea and reduces the chances of 
contracting the disease during the summer seasons [23]. 

Some parental factors such as mother's age, mother's education, 
father's age, education, and occupation also determined the rate 
of diarrhea incidence. Results from the study showed that mothers 
below the age of 18 had a much higher percentage of diarrhea 
occurrence amongst their children (17.8%), compared to mothers 
within the age ranges of 18-24 (13.6%), 25-34 (10.5%), and 35+ 
(10.4%). The higher the age ranges of mothers, the lower the 
cases of diarrhea amongst their kids. This is quite logical, given 
that the older one gets, the more experienced and informed they 
get. Hence, older female populations are more knowledgeable and 
versed in child illnesses, their means of prevention, and cure, than 
younger female populations [24]. Also, the results from our study 
show that the educational level of mothers determines the rate 
at which their children contract diarrhea; mothers who attained 
tertiary education level had the lowest percentage of children 
with diarrhea (5.8%), compared to mothers who had secondary 
education (8.4%), mothers who had primary education (10.6%), 

and mothers with no education at all (14.1%). This is because 
there is a strong link between parents' level of education and their 
ward's health outcome [25], as more learned caregivers have more 
knowledge about disease prevention and cure than unlearned 
ones [26]. This was also the same case in the research carried out 
on fathers' education level, as fathers with no education, primary 
education, secondary education, and tertiary education each had 
14.0, 10.4, 9.1, and 9.0 percentages of children with diarrhea 
respectively. Also, as in the case of the mothers, the study shows 
that younger fathers had a greater percentage of diarrhea-affected 
children than older ones. There also exists a connection between 
a father's employment status and the health outcome of his ward, 
as a man is primarily the breadwinner in a typical African home 
[27]. Results from the study revealed that unemployed fathers 
had a diarrhea occurrence of 12.3% among their wards, whereas 
employed fathers had a percentage of 10.8 among their wards. The 
employment status of caregivers in a family determines the wealth 
index of that family, and transitively, the standard of living of that 
family [28]. Families with a higher wealth index seem to be at a 
better standpoint of preventing diarrhea, than families with a lower 
wealth index, as shown by our results.

On an investigation into other factors that determine diarrhea 
occurrence among children, it was gathered that household factors 
such as household size, type of floor of the house, toilet facility, 
as well water source all play a role. Smaller families ranging from 
1-4 persons had a 10.8% diarrhea incidence among their wards, 
whereas larger households, ranging from 5 persons and above, had 
11.4% rate of occurrence of the disease. Also, according to statistics 
from the study, improved toilet facilities, house flooring, and water 
source all gave lower figures for diarrhea occurrence compared to 
the reverse scenario. In addition to this, safe disposal of the fecal 
deposit of the youngest child in a family was also shown to reduce 
diarrhea incidence. Due to modernization and better quality of life 
in urban areas, they had a notably lower incidence of diarrhoeal 
disease (9.1%), compared to the rural area (12.4%). An analysis 
of the diarrhea occurrence in the six geopolitical zones in Nigeria 
showed that the Northeast region had the highest occurrence 
(22.6%), followed by the Northwest region (12.1%), the North 
Central (8.4%), Southeast (7.1%), Southwest (6.0%), and then the 
South-south (4.8%). The prevalence of the diarrhea disease in the 
Northern part of Nigeria is chiefly due to the limited availability of 
clean drinking water [29].

STUDY LIMITATIONS

Since the survey was cross-sectional, causal relationships between 
variables of interest could not be determined. There might be 
some level of recall bias in the study and non-response could also 
influence the accuracy of the data.

CONCLUSION

The prevalence of diarrheal diseases among under-5 years in Nigeria 
was low and had increased in 2018 by 3% and associated factors 
were child’s age, measles and polio vaccination, mother’s age and 
education, father’s education, types of house’s floor, household 
size, number of under-5 children, region and household wealth 
index. There is a need to design and promote house hold and 
community-level water, sanitation and hygiene programs especially 
in the northern region of the country. Government should 
design robust, community-based social and behavioral change 
communication strategies and programs with strong elements of 
awareness raising at household and community levels.



9

Ayobami A, et al. OPEN ACCESS Freely available online

J Women’s Health Care, Vol. 12 Iss. 12 No: 700

ACKNOWLEDGMENT

The authors thank the MEASURE DHS project for their support 
and for free access to the original data.

FUNDING

The authors have no support or funding to report.

AVAILABILITY OF DATA AND MATERIALS

Data for this study were sourced from Demographic Health Survey 
(DHS) and available here:  https://www.dhsprogram.com/data/
available-datasets.cfm 

AUTHORS’ CONTRIBUTIONS

AA, PCA & AB conceptualized the study, prepared the study 
design, reviewed literature, analyzed data, and wrote the results. 
All authors critically reviewed the manuscript for its intellectual 
content. AB had final responsibility to submit for publication. 

COMPETING INTERESTS

The authors declare that they have no competing interests.

ETHICS APPROVAL AND CONSENT TO 
PARTICIPATE

Ethics approval for this study was not required since the data is 
secondary and is available in the public domain. More details 
regarding DHS data and ethical standards are available at: http://
goo.gl/ny8T6X

CONSENT FOR PUBLICATION

No consent to publish was needed for this study as we did not use 
any details, images or videos related to individual participants. In 
addition, data used is available in the public domain.

REFERENCES
1.	 Schiller LR, Pardi DS, Sellin JH. Chronic diarrhea: diagnosis and 

management. Clin Gastroenterol Hepatol. 2017;15(2):182-93. 

2.	 World Health Organization. Diarrhoeal disease. 2017.

3.	 Nemeth V, Pfleghaar N. Diarrhea. 2017.

4.	 Black RE, Allen LH, Bhutta ZA, Caulfield LE, De Onis M, Ezzati M, et 
al. Maternal and child undernutrition: global and regional exposures 
and health consequences. Lancet. 2008;371(9608):243-60.

5.	 Peter AK, Umar U. Combating diarrhoea in Nigeria: the way forward. 
J Microbiol Exp. 2018;6(4):191-7. 

6.	 Fontaine O, Kosek M, Bhatnagar S, Boschi-Pinto C, Chan KY, 
Duggan C, et al. Setting research priorities to reduce global mortality 
from childhood diarrhoea by 2015. PLoS Med. 2009;6(3):e1000041.. 

7.	 Hashi A, Kumie A, Gasana J. Prevalence of diarrhoea and associated 
factors among under-five children in Jigjiga District, Somali Region, 
Eastern Ethiopia. Open J Prev Med. 2016;6(10):233-46.. 

8.	 Wardlaw T, Salama P, Brocklehurst C, Chopra M, Mason E. 
Diarrhoea: why children are still dying and what can be done. Lancet. 
2010;375(9718):870-2.

9.	 Dairo MD, Ibrahim TF, Salawu AT. Prevalence and determinants of 
diarrhoea among infants in selected primary health centres in Kaduna 
north local government area, Nigeria. Pan Afr Med J. 2017;28(1):151. 

10.	 Nigeria Population Commission. Nigeria demographic and health 
survey 2018. 

11.	 Bui HV. The most common causes of and risk factors for diarrhoea 
among children less than five years of age admitted to Donganh 
hospital, Hanoi Northern Vietnam. 2006. 

12.	Musoke D, Ndejjo R, Halage AA, Kasasa S, Ssempebwa JC, Carpenter 
DO. Drinking water supply, sanitation, and hygiene promotion 
interventions in two slum communities in Central Uganda. J Environ 
Public Health. 2018.

13.	Center for Disease Control and Prevention. Global Water, Sanitation, 
& Hygiene (WASH). Global WASH Fast Facts. 2022.

14.	 Chaunie Brusie. What is Negligence in Nursing? 2021. 

15.	Agbana RD, Ogundeji SP, Owoseni JS. A survey of hand hygiene 
knowledge, attitude and practices among health care workers in a 
tertiary hospital, Southwestern Nigeria. Arch Community Med Public 
Health. 2020;6(2):146-51.  

16.	 National Institutes of Health. What is weaning and how do I do it? 
2018. 

17.	 Gupta A, Sarker G, Rout AJ, Mondal T, Pal R. Risk correlates of 
diarrhea in children under 5 years of age in slums of Bankura, West 
Bengal. J Glob Infect Dis. 2015;7(1):23.. 

18.	 World Health Organization. Breastfeeding. 2018.

19.	 Rohmah H, Hafsah T, Rakhmilla LE. Role of exclusive breastfeeding 
in preventing diarrhea. Althea Med J. 2015;2(1):78-81.

20.	Akter A, Dash P, Aktar A, Jahan SR, Afrin S, Basher SR, et al. 
Induction of systemic, mucosal and memory antibody responses 
targeting Vibrio cholerae O1 O-specific polysaccharide (OSP) in 
adults following oral vaccination with an oral killed whole cell cholera 
vaccine in Bangladesh. PLoS Negl Trop Dis. 2019;13(8):e0007634.. 

21.	 Sahiledengle B, Agho K. Determinants of childhood diarrhea in 
households with improved water, sanitation, and hygiene (WASH) 
in Ethiopia: evidence from a repeated cross-sectional study. Environ 
Health Insights. 2021;15:11786302211025180. 

22.	Bawankule R, Singh A, Kumar K, Shetye S. Does measles vaccination 
reduce the risk of acute respiratory infection (ARI) and diarrhea in 
children: a multi-country study? PLoS One. 2017;12(1):e0169713.  

23.	Sangho H, Belemou B, Keita HD, Keita  AS. Processus de 
supplémentation en vitamine A chez les enfants de moins de cinq ans 
lors d’une semaine d’intensification des activités de nutrition au Mali. 
Sante Publique. 2013; (6):821-7.

24.	Lowe NK. Disparities in the Health of Women and Children. J Obstet 
Gynecol Neonatal Nurs. 2018;47(3):273-4.

25.	Veas A, Castejón JL, Miñano P, Gilar‐Corbí R. Relationship between 
parent involvement and academic achievement through metacognitive 
strategies: A multiple multilevel mediation analysis. Br J Educ Psychol. 
2019;89(2):393-411.

26.	Mersal FA. Caregivers’ knowledge and practice regarding prevention 
of immobilization complications in El-demerdash Hospital Cairo 
Egypt. Am J Res Commun. 2014;2(3):78-98.

27.	 Reichard A, Stransky M, Brucker D, Houtenville A. The relationship 
between employment and health and health care among working-
age adults with and without disabilities in the United States. Disabil 
Rehabil. 2019;41(19):2299-307.

28.	Ayalew AT, Adane DT, Obolla SS, Ludago TB, Sona BD, Biewer 
G. From Community-Based Rehabilitation (CBR) services to 
inclusive development. A study on practice, challenges, and future 
prospects of CBR in Gedeo Zone (southern Ethiopia). Front Educ. 
2020;5:506050. 

29.	Dairo MD, Ibrahim TF, Salawu AT. Prevalence and determinants of 
diarrhoea among infants in selected primary health centres in Kaduna 
north local government area, Nigeria. Pan Afr Med J. 2017;28(1):151.

https://www.sciencedirect.com/science/article/pii/S1542356516305018
https://www.sciencedirect.com/science/article/pii/S1542356516305018
https://www.who.int/news-room/fact-sheets/detail/diarrhoeal-disease
https://europepmc.org/article/nbk/nbk448082
https://www.thelancet.com/journals/lancet/article/PIIS0140673607616900/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140673607616900/fulltext
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000041
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000041
https://www.thelancet.com/journals/lancet/article/PIIS0140673609617980/fulltext
https://www.ajol.info/index.php/pamj/article/view/167324
https://www.ajol.info/index.php/pamj/article/view/167324
https://www.ajol.info/index.php/pamj/article/view/167324
https://ngfrepository.org.ng:8443/handle/123456789/3145
https://ngfrepository.org.ng:8443/handle/123456789/3145
https://www.duo.uio.no/handle/10852/30133
https://www.duo.uio.no/handle/10852/30133
https://www.duo.uio.no/handle/10852/30133
https://www.hindawi.com/journals/jeph/2018/3710120/abs/
https://www.hindawi.com/journals/jeph/2018/3710120/abs/
https://www.cdc.gov/healthywater/global/wash_statistics.html
https://www.cdc.gov/healthywater/global/wash_statistics.html
https://www.berxi.com/resources/articles/what-is-negligence-in-nursing/
https://www.peertechzpublications.org/articles/ACMPH-6-195.php
https://www.peertechzpublications.org/articles/ACMPH-6-195.php
https://www.peertechzpublications.org/articles/ACMPH-6-195.php
https://www.nichd.nih.gov/health/topics/breastfeeding/conditioninfo/weaning
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4338445/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4338445/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4338445/
https://www.who.int/health-topics/breastfeeding#tab=tab_1
http://journal.fk.unpad.ac.id/index.php/amj/article/view/436
http://journal.fk.unpad.ac.id/index.php/amj/article/view/436
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007634
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007634
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007634
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007634
https://journals.sagepub.com/doi/abs/10.1177/11786302211025180
https://journals.sagepub.com/doi/abs/10.1177/11786302211025180
https://journals.sagepub.com/doi/abs/10.1177/11786302211025180
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169713
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169713
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169713
https://www.cairn.info/revue-sante-publique-2013-6-page-821.htm
https://www.cairn.info/revue-sante-publique-2013-6-page-821.htm
https://www.cairn.info/revue-sante-publique-2013-6-page-821.htm
https://www.jognn.org/article/S0884-2175(18)30066-2/abstract
Veas A, Castej�n JL, Mi�ano P, Gilar
Veas A, Castej�n JL, Mi�ano P, Gilar
Veas A, Castej�n JL, Mi�ano P, Gilar
http://www.usa-journals.com/wp-content/uploads/2014/03/Mersal_Vol23.pdf
http://www.usa-journals.com/wp-content/uploads/2014/03/Mersal_Vol23.pdf
http://www.usa-journals.com/wp-content/uploads/2014/03/Mersal_Vol23.pdf
https://www.tandfonline.com/doi/abs/10.1080/09638288.2018.1465131
https://www.tandfonline.com/doi/abs/10.1080/09638288.2018.1465131
https://www.tandfonline.com/doi/abs/10.1080/09638288.2018.1465131
https://www.frontiersin.org/articles/10.3389/feduc.2020.506050/full
https://www.frontiersin.org/articles/10.3389/feduc.2020.506050/full
https://www.frontiersin.org/articles/10.3389/feduc.2020.506050/full
https://www.ajol.info/index.php/pamj/article/view/167324
https://www.ajol.info/index.php/pamj/article/view/167324
https://www.ajol.info/index.php/pamj/article/view/167324

