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ABSTRACT

BACKGROUND: Diarrhoea stools contain infectious agents and pose a public health threat to children and members of the entire family
when exposed to them. Therefore, their hygienic disposal is essential. Empirical data are needed to stir the needed public health interven-
tions to encourage or enforce proper disposal practices to curb associated clinical issues. This study assessed the prevalence and corre-
lates of hygienic stool disposal practices by mothers of children with diarrhoea in sub-Saharan Africa (SSA).

METHODS: The Demographic and Health Surveys (DHS) data of 16 sub-Saharan African countries from 2015 to 2021 involving 22590
mother-child pairs were analysed. Multilevel binary logistic analysis was conducted to assess the individual- and household-level factors
associated with the hygienic disposal of stool practices by mothers of children with diarrhoea. The results were presented using adjusted
odds ratios (AOR) and 95% confidence intervals (Cl) at a statistical significance of P<.05.

RESULTS: The overall prevalence of hygienic disposal of children’s stools among women of children with diarrhoea was 49.01% (95% ClI:
48.40-49.62) and ranged from 15.70% in Liberia to 86.6% in Rwanda. The practice of hygienic disposal of stools of children with diarrhoea
was likely to increase among mothers who are working (AOR: 1.19; 95% CI: 1.09-1.30), those with partners with primary level of education
(AOR: 1.18; 95% CI: 1.06-1.31), Muslims (AOR: 1.69; 95% CI: 1.49-1.91) and widowed/divorced (AOR: 8.94, 95% CI: 3.55-22.53). Again,
mothers in the richer (AOR: 1.23; 95% CI: 1.08-1.39) wealth index had increased odds of disposing of stools hygienically compared to those
in the poorest wealth index. Women who were 20years and above, to who belonged to Traditional Religions (AOR: 0.57; 95% ClI: 0.43-0.74),
and those with unimproved sources of water (AOR: 0.89; 95% CI: 0.82-0.98) and toilet facilities (AOR: 0.63; 95% CI: 0.58-0.69) were less
likely to dispose of child’s diarrhoea stool hygienically than their counterparts.

CONCLUSION: The study reveals that the unhygienic disposal of the stool of children with diarrhoea is prevalent in SSA and requires a con-
certed effort to curb it. Sanitation practices such as educating mothers about hygienic disposal of children’s stool and improving water and
sanitation facilities are crucial in lowering the high prevalence of unhygienic disposal of the diarrhoeic stool of children. Additional country-
level research is needed to assess children’s defecation behaviours and the disposal of diarrhoeic stools using different methodologies.
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Background

In holistic practice, hygiene helps to ensure a person’s good
health and well-being. The World Health Organization
(WHO) continues to place a high premium on proper sanita-
tion and hygiene practices to promote global health. Sanitation
is a key element of the Sustainable Development Goals (SDG),
which has a global agenda intended to promote the health and
well-being of people everywhere. In addition, a crucial compo-
nent of the global agenda of SDG 6 is widespread access to

water and sanitation to boost public health.l? Poor sanitation

results in high rates of illness and mortality. It results in ill-
nesses such as diarrhoea, cholera, hepatitis A, dysentery, typhoid
and polio, all brought on by the spread of infections through
faeces and urine.>* In addition, it may cause the spread of para-
sitic diseases such as trachoma, schistosomiasis and soil-trans-
mitted helminth illnesses.>” Poor sanitation contributed to
775000 premature deaths worldwide in 2017.% This estimate
accounted for about 5% of total deaths in low- and middle-
income countries, which is higher than the global average

of 1.4%.%19 According to a WHO/UNICEF estimate, around
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2.3 billion people worldwide lack access to better sanitation,’
and only 28% of people in sub-Saharan Africa (SSA) have
access to basic sanitation.

After pneumonia, diarrhoea caused by poor sanitation
through the oral-faecal route is the second most common
cause of death in children under 5years old." According to
Boschi-Pinto, poor hygiene in developing countries contrib-
utes to 1.87 million fatalities of children under 5 and around
1.7 billion instances of diarrhoea per year, or 2.9 episodes per
child on average.’? Children aged 6 to 11 months have the
largest diarrhoea disease burden, with an average of 4.5
occurrences per child yearly in low- and middle-income
countries.’ Persistent diarrhoea is thought to be the cause of
50% of diarrhoea deaths in developing countries, and in areas
where access to effective treatment is frequently scarce.* The
situation is dire in SSA where over 70% of the region’s popu-
lation does not have improved sanitation and the practice of
open defecation is still common.?

Diarrhoea is characterised by a reduced stool consistency and
hence the passage of loose stools which is caused by the intestine’s
inefficient absorption of water and electrolytes.'® This means that
children are likely to frequently pass stools which when not prop-
erly disposed of can result in infection. Evident in several studies
indicate that in comparison to normal stool which consists of
normal flora, children’s diarrhoeal stools harbour protozoan
(such as Giardia intestinalis, Cyclospora cayetanensis, Entamoeba
coli), helminthic (such as 7¥richuris trichiura, hookworm and
Ascaris lumbricoides) and viral (such as adenovirus) pathogens
which can affect the children and members of the immediate
family.'7-20 Comparatively, to adults, it is recorded yearly that 2.5
billion cases of diarrhoea among under-five children result in
death or other medical outcomes. Greater than 50% of these
cases occur in Africa and South Asia with under-five mortality
due to diarrhoea accounting for 1.5 million each year. About 80%
of the deaths are still in Africa®® A worrying situation is the
possibility of detecting antimicrobial-resistant (such as floR,
blagpp., and mphA genes of Salmonella) strains of enteropatho-
gens in these childrens diarrhoeal stools® as these pathogens
could cause infection to the child, mother and other members of
the family when stool samples are not properly disposed.

An increased rate of diarrhoea is influenced by unfavoura-
ble attitudes and perceptions of children’s faeces and therefore
puts children and other members of the family at risk of infec-
tion and other morbidities. For example, the perception that
children’s faeces are harmless compared to adults leads to
unsafe faeces disposal practices that increase the risk of diar-
rhoeal diseases and their related morbidities.!*?2 Previous
studies in SSA have shown a 23% increased risk of diarrhoea
when children’s faeces are not handled safely,?® and unsafe
handling increases the risk of helminth infections in children
by 35%.2* In addition, unhygienic disposal of children’s faeces
results in poor growth outcomes such as stunting, wasting and
underweight in children.?> Children who crawl and play on

the ground run the risk of contaminating their fingers with
faeces from open defecation sites, which they then ingest and
get diarrhoeal disorders. Hygienic child stool disposal is there-
fore seen as an effective way to stop diarrhoea and other enter-
opathies among children.1422

According to the WHO/UNICEF Joint Monitoring
Program (JMP) for Water Supply and Sanitation, a child’s fae-
ces are safely disposed of if the child is made to use a toilet/
latrine for defecation, or if their faeces are disposed of in a toi-
let/latrine or buried.? Hygienic or safe disposal of children’s
stools is influenced by individual and contextual variables and
has been demonstrated in a handful of studies.?’-3% In most of
these studies, the practices of safe disposal of children’s stools
were low. In a recent survey of 15 SSA countries, it was found
that only 58.73% of childbearing women safely disposed of
their children’s stools which varied from 26.38% in Chad to
85.90% in Rwanda.’ Individual and contextual variables such
as age, parental education, media exposure, access to water and
toilet facilities, wealth, place of residence and household num-
ber have been linked to the hygienic disposal of children’s
stool.?31 Because infants’ stools are smaller, smell less and con-
tain less visible food remnants, many cultures regard them to be
less dangerous than those of adults.’* Consequently, sanitation
programs have paid little attention to the proper disposal of
children’s faeces.

In the context of children’s diarrhoeal stool disposal, very
little has been explored. To the best of our knowledge, no pub-
lished study has explored the individual and household varia-
bles that influence the safe disposal of diarrhoea stool in
children in SSA and other regions of the world. We used
nationally representative data from 16 sub-Saharan African
countries to examine the factors associated with the hygienic
disposal of diarrhoeal stools of children in SSA. Given the del-
eterious effects stool has on the growth of children and the
possibility of causing infection and other morbidities in mem-
bers of the family, empirical information is required to initiate
focused interventions to ensure hygienic disposal to curb the
harm that comes with it. Therefore, it is hoped that the find-
ings of this study could be considered when planning and exe-
cuting sanitation programmes and policies in SSA.

Methods and materials

Data source

The study used data from the most recent Demographic and
Health Surveys (DHS), which were conducted in 16 Sub-
Saharan African countries between 2015 and 2021. The
information was gathered from the women’s recode files in
each of the 16 countries. The DHS is a nationally representa-
tive survey that is done in over 90 low- and middle-income
countries throughout the world.3> The survey adopted a
cross-sectional design, and respondents were chosen using a
2-stage cluster sampling procedure, as detailed in the litera-
ture.33 The researchers employed standardised and structured
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Table 1. Distribution of the countries, survey years and sample used
in this study.

COUNTRIES SURVEY WEIGHTED WEIGHTED
YEAR SAMPLE PERCENTAGE
Angola 2015-16 1496 6.6
Benin 2017-18 1109 4.9
Burundi 2016-17 2431 10.8
Cameroon 2018 933 41
Ethiopia 2016 781 3.5
Gambia 2019-20 1032 4.6
Liberia 2019 598 27
Madagascar 2021 983 4.4
Mali 2018 1398 6.2
Malawi 2015-16 3103 13.7
Nigeria 2018 3048 13.5
Rwanda 2019-20 736 3.3
Sierra Leone 2019 488 2.2
Uganda 2016 2438 10.8
Zambia 2018 1083 4.8
Zimbabwe 2015 931 41
All countries 2015-2021 22590 100.0

questionnaires developed by MEASURE DHS to collect
information from participants on numerous health and social
factors, such as how children’s excrement is disposed of.32 The
questionnaires were originally developed in English and
translated into the local language of the respective survey
populations to make it easier for interviewers to ask questions
in a language that respondents could understand. The ques-
tionnaires are reviewed and modified in 7 phases of The DHS
Program, adopted by the participating countries but collect
data that are comparable across countries. Further informa-
tion on the DHS questionnaires could be obtained from
https://dhsprogram.com/Methodology/Questionnaires.cfm.
A detailed methodology of the DHS procedures has been
discussed extensively elsewhere.3? The study included moth-
ers whose youngest child under age 5 had diarrhoea in the
2weeks preceding the survey.3* Only women with complete
information on the variables of interest were investigated,
yielding a total of 22590 women in the final study (Table 1).
The datasets used in the study are accessible for free at https://
dhsprogram.com/data/available-datasets.cfm. The manu-
script was written in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) statement guidelines.’

Outcome variable

The study’s outcome variable was the hygienic disposal of chil-
dren’s stools. This information was acquired from a DHS ques-
tionnaire inquiry concerning the technique utilised to dispose
of the child’s stool during their most recent bowel movement.
The replies were then recoded to form a binary variable based
on the WHO/UNICEF definition.3¢ Responses indicating
that the stool was disposed of in a drain or ditch, in the rubbish,
out in the open or not disposed of at all received a ‘0’ and were
deemed unhygienic. Responses indicating that the child used a
toilet or latrine, that the stool was disposed of in a toilet or
latrine, or that the stool was buried, on the other hand, were
coded as ‘1’and considered hygienic.

Explanatory variables

The explanatory variables used in this study included a total of
12 variables, which were categorised as either individual-level
variables or household-level variables. The selection of these
variables was based on their availability in the DHS dataset
and their association with the hygienic disposal of a child’s
stool.922:2837-39 The individual-level variables included mater-
nal age (15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49),
employment status (working or not working), educational level
(no education, primary, secondary or higher), partner’s educa-
tional level (no education, primary, secondary or higher), reli-
gious affiliation (Christianity, Islam, Traditionalist or other),
marital status (married, cohabiting or widowed/divorced) and
exposure to mass media (either exposed or unexposed). The
household-level variables included wealth (poorest, poorer,
middle, richer or richest), source of water facility (either
improved or unimproved), type of toilet facility (either
improved or unimproved), place of residence (urban or rural)
and sub-region (Western SSA, Eastern SSA, Central SSA or
Southern SSA).

Operational definitions

Wealth index: The wealth index was calculated using an asset-
based method in the DHS. The data were gathered on the pos-
session of a variety of durable goods (such as a vehicle,
refrigerator and television) as well as housing features (such as
the kind of flooring and roofing used in homes as well as the
availability of restrooms). Women were asked if they had the
aforementioned possessions or not. The poorest, poorer, mid-
dle, richer or richest categories of these scores were determined
using principal component analysis. The wealth quintiles are
stated in terms of quintiles of people in the population.34

Employment status: Women were said to be currently work-
ing if they were employed in the last 12 months.

Residence: Each country’s definition was used to determine
if a cluster is ‘urban’ or ‘rural’. The conventional division of a
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nation into urban and rural regions has been predicated on the
supposition that metropolitan areas, whichever they are defined,
provide a different way of life and typically a higher level of
living than rural ones.

Religious affiliation: This is the self-identified association
of respondents with a religion, denomination or sub-denom-
inational religious group. Religion was recorded in the origi-
nal DHS as Catholic, Methodist, Presbyterian, Pentecostal/
charismatic, other Christian, Islam, Traditional/spiritual and
No religion. For better comparison, however, we grouped
religious affiliation into Christianity (Catholic, Methodist,
Presbyterian, Pentecostal/charismatic and other Christians),
Islam, Traditional/African religion and other religion.*
Traditional religion involves the worship of many gods and
has diverse and less clearly articulated doctrines.

Media exposure: A respondent was said to be exposed to
media if they listened to the radio, read a newspaper or watched
television in the week to the study.

Source of toilet facility: Based on WHO’s guidelines,? the
source of toilet facilities was said to be ‘unimproved’ if pit
latrines without slabs or platforms, open pits, hanging latrines,
bucket latrines or open defecation is used by the household.
The toilet facilities are considered ‘improved’ if a flush toilet,
ventilated improved pit latrine, pit latrine with a slab, compost-
ing toilet or Ecosan were used by the household.

Source of water: The source of water is said to be “improved"
if the water comes from a protected well, protected spring, pre-
cipitation, bottled water, a public tap or standpipe, a tube well
or borehole or a neighbour. Water from all other sources was
considered ‘unimproved’.*!

Statistical analysis

Stata version 17.0 was used to analyse the research data in four
steps. The first step was to calculate the prevalence of hygienic
disposal of children’s stools among women in SSA whose chil-
dren had diarrhoea in the previous 2weeks and present them
using a pooled meta-analysis in a forest plot. The weighted
frequencies and percentages for the explanatory variables were
reported in the second stage. A bivariate analysis was done in
the third phase to assess the association between the sanitary
disposal of children’s stools and explanatory factors, and a chi-
square test was used to find significant correlations. We
selected all the variables that showed statistical significance
for a multilevel binary logistic regression modelling which was
used due to the hierarchical nature of the data.*>* First, we
fitted the empty model, that had no predictors (random inter-
cept). This procedure was followed by Model I, which con-
tained only the individual-level variables, Model II with only
household-level variables, and Model III, with both individ-
ual- and household-level variables. These generated both the
fixed and random effects results. The fixed effects results
showed the measures of association between the variables and

were presented using the adjusted odds ratios (AOR) and cor-
responding 95% confidence intervals (CI) for all models. The
random effect results produced the log-likelihood ratio (LLR)
and Akaike Information Criterion (AIC). The highest log-
likelihood and the lowest AIC were used to show the best-fit
model. The analyses were weighted, and the survey command
(svy) was employed in the regression analyses to account for
the complicated sampling structure of the data. All missing
values were dropped using listwise deletion, and a P-value less
than .05 was considered statistically significant.

Ethical consideration

In this study, ethical clearance was not sought due to the public
availability of the DHS dataset. The datasets were obtained
from the MEASURE DHS after registration and approval
were given for its usage. All the ethical guidelines concerning
the use of secondary datasets in the publication were strictly
adhered to. Detailed information about the DHS data usage
and ethical standards is available at http://goo.gl/ny8T6X.

Results

Prevalence of hygienic disposal of childs stool by
mothers of children with diarrhoea

Figure 1 shows the prevalence of hygienic disposal of chil-
dren’s stools by women with children with diarrhoea. The
overall prevalence of hygienic disposal of child’s stool among
women with children with diarrhoea was 49.01% (95% CI:
48.40-49.62) and ranged from 15.70% in Liberia to 86.6% in
Rwanda.

Distribution of hygienic disposal of child’s stool by

sociodemographic characteristics

Table 2 summarises the proportion of hygienic stool disposal
prevalence across the included explanatory variables. Apart
from place of residence, all other individual- and household-
level variables showed significant associations with hygienic
disposal of child’s stool by women of children with diarrhoea in
SSA. The practice of hygienic disposal of child’s stool by
women of children with diarrhoea was highest among women
in the 15 to 19 age category (56.4%), those with primary level
education (53.6%), those employed (49.3%) and those in richer
wealth index (50.9%). Hygienic disposal of a child’s stool was
also high among women having partners with primary-level
education (55.0%). Hygienic disposal of a child’s stool was high
among women who have divorced/widowed (90.6). Based on
religion, hygienic disposal of stool was common among
Christians (50.4%) but low among traditionalists (25.5%).
Hygienic disposal of a child’s stool stood at 50.6% and 53.8%
among women with an improved source of water and toilet
facilities and 49.7% among women unexposed to social media.
Hygienic disposal of a child’s stool was prevalent among
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Country Year of Survey

Angola 2015-16 —

Benin 2017-18 —

Burundi 2016-17

Cameroon 2018 —_—
Ethiopia 2016 —
Gambia 2019-20 —_—
Liberia 2019 —_—

Madagascar 2021 —_—

Mali 2018 ——
Malawi 2015-16

Nigeria 2018 ——
Rwanda 2019-20

Sierra Leone 2019 e
Uganda 2016

Zambia 2018

Zimbabwe 2015

Overall, IV (12 = 98.9%, p = 0.000)

0

Proportion (95% ClI) Weight (%)
i 23.80 (19.38, 28.22) 3.90
i 30.00 (25.08, 34.92) 3.15
L - 64.40 (62.03, 66.77)  13.58
E 48.40 (43.79, 53.01) 3.60
E 36.00 (30.39, 41.61) 2.43
: 41.30 (36.63, 45.97) 3.50
E 15.70 (8.35, 23.05) 1.41
E 27.80 (22.49, 33.11) 2.71
\ 45.70 (41.84, 49.56) 512
i—o— 57.60 (55.31, 59.89) 14.56
i 45.30 (42.67, 47.93) 11.08
' —— 86.60 (83.96, 89.24) 10.94
i 40.50 (33.65, 47.35) 1.63
E = 60.30 (57.80, 62.80) 12.22
| —— 59.70 (55.92, 63.48) 5.35
i — 61.60 (57.62, 65.58) 4.82
Q 55.06 (54.19, 55.94)  100.00

100

Figure 1. Prevalence of hygienic disposal of child’s stool by mothers of children with diarrhoea.

women living in the east and south sub-regions but low among
women in Western and Central SSA.

Model fit statistics

Based on the random effects analysis, the complete model
(Model IIT) which included all the individual- and household-
level factors in the model was considered the best-fit model for
predicting the practice of hygienic stool disposal by women.
This model had the lowest AIC of 31857.43 and the highest
log-likelihood ratio of -15898.717.

Individual and household-level determinants of
hygienic disposal of a child’s stool

In terms of the individual-level factors, the analysis of the data
showed that hygienic stool disposal practice is less likely to
occur among women aged 20 to 49 years compared to women
in the 15 to 19 age category. Working mothers were more likely
to dispose of stools hygienically than those who were not work-
ing (AOR: 1.19; 95% CI: 1.09-1.30). The practice of hygienic
disposal of a child’s stools was more likely to occur among
women with partners having primary level education (AOR:
1.18; 95% CI: 1.06-1.31) than those with partners with no
education. In terms of religion, the odds increases from 1.69
(95% CI: 1.49-1.91) for Islamics and reduces to 0.61 (95% CI:
0.39-0.95) and 0.57 (95% CI: 0.43-0.74) for Traditionalists

and those of other religions when compared to Christians. In
addition, the odds of hygienic disposal of children’s stool were
higher among mothers who were widowed/divorced
(AOR=8.94, 95% CI: 3.55-22.53) compared to those who
were married.

The analysis of the household-level factors showed that the
odds of disposing of a child’s stool hygienically were 1.33,1.40
and 1.23 times higher among women in poorer (AOR: 1.33;
95% CI: 1.21-1.47), middle (AOR: 1.40; 95% CI: 1.25-1.56)
and richer (AOR: 1.23; 95% CI: 1.08-1.39) wealth index than
women in the poorest wealth index, respectively. Women with
the unimproved source of water (AOR: 0.89; 95% CI: 0.82-
0.98) or toilet (AOR: 0.63; 95% CI: 0.58-0.69) facilities were
less likely to dispose of children’s stool hygienically than those
with improved water and toilet facilities. Also, mothers who
lived in the Southern (AOR: 3.40; 95% CI: 2.96-3.91) and
Eastern (AOR: 2.51; 95% CI: 2.20-2.86) Regions were more
likely to dispose of stool hygienically than those in the Western
and Central Regions.

Discussion

This study assessed the individual- and household-level cor-
relates of hygienic stool disposal practices among mothers of
children with diarrhoea in SSA. Although several studies have
explored the determinants of hygienic or safe disposal of a
child’s stool by mothers and caregivers, the present study is
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Table 2. Distribution of hygienic disposal of child’s stool by mothers of children with diarrhoea in selected countries in SSA by sociodemographic

and household-level characteristics.

VARIABLES FREQUENCY

Age
15-19 1346
20-24 5693
25-29 6477
30-34 4692
35-39 2902
40-44 1181
45-49 297

Educational level

No education 6534
Primary 8777
Secondary 6358
Higher 921

Employment status
Not working 5119
Working 17471
Place of residence
Urban 8406
Rural 14184

Wealth index combined

Poorest 2374
Poorer 4089
Middle 5115
Richer 5700
Richest 5312

Partner’s education

No education 5340
Primary 7470
Secondary 7531
Higher 2249
Religion
Christianity 15039
Islam 6894
Traditionalist 166
Other 491

PERCENTAGE

6.0
25.2
28.7
20.8
12.8

5.2

1.3

28.9
38.8
28.1

4.1

22.7

77.3

37.2
62.8

10.5
10.1

22.6
25.2

23.5

23.6
33.1
33.3

10.0

66.6
30.5
0.7

2.2

HYGIENIC DISPOSAL OF CHILDREN’S STOOL (%) P-VALUE

56.4
547
49.4
49.0
46.7
38.8
33.2

43.8
53.6
48.3

51.4

48.8

49.3

46.9
50.5

40.4
48.4
50.6
50.9
50.5

43.3
55.0
47.6

49.4

50.4
48.3
25.5

32.7

<.001

<.001

.041

.058

<.001

<.001

<.001

(Continued)
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Table 2. (Continued)

VARIABLES FREQUENCY PERCENTAGE HYGIENIC DISPOSAL OF CHILDREN'’S STOOL (%) P-VALUE

Marital status <.001
Married 17745 78.5 50.3
Cohabiting 4782 21.2 44.5
Widowed/divorced 63 0.3 90.6

Source of water <.001
Improved 16669 73.8 50.6
Unimproved 5921 26.2 451

Source of toilet facility <.001
Improved 12983 57.5 53.8
Unimproved 9607 42.5 43.0

Exposure to mass media <.001
Exposed 6601 29.2 48.0
Unexposed 15989 70.8 49.7

Sub region <.001
Western SSA 7673 34.0 40.0
Eastern SSA 8036 35.6 56.5
Central SSA 2429 10.7 33.3
Southern SSA 4452 19.7 60.4

perhaps the first to consider only the stools of children with
diarrhoea. Stool samples contain infectious agents and pose a
public health threat to children and members of the entire
family when exposed to them.7-20 The occurrence of diar-
rhoea increases when stool samples are not disposed of
safely.?>* Again, stool disposal practices are associated with
the general well-being and growth of children.?> Empirical
data are needed to stir the needed public health interventions
to encourage or enforce proper disposal practices to curb asso-
ciated clinical issues. The present study included one of the
largest cohorts of participants and therefore its findings repre-
sent the situation on the ground. Analysis of the data showed
that 49.2% of mothers of children with diarrhoea dispose of
their child’s stool hygienically. As expected, variations across
countries were observed with a prevalence as low as 15.7% in
Liberia and as high as 86.6% in Rwanda being observed.
Individual-level variables such as age, educational level, part-
ner’s educational level, religion, marital status and exposure to
mass media were significantly associated with hygienic stool
disposal practices among mothers of women of children with
diarrhoea in SSA. Again, household-level factors like wealth
index, source of water, source of toilet facilities and sub-region
had associations with hygienic disposal of stool by mothers of

children with diarrhoea in SSA.

While most studies exploring the hygienic disposal of the
stool have not particularly paid much attention to children’s
diarrhoea stool, the current prevalence corroborates with an
earlier study that reported that 58.73% of mothers dispose of
their child’s stool safely in SSA.? This reflects the generally
poor stool disposal practices in SSA as evidenced in Nigeria,*
Ethiopia,® Zambia* and Ghana.’” The observation of varia-
tions in prevalence across SSA countries also reflects the efforts
made to ensure the provision of proper sanitation in these
countries. It is not surprising to see comparatively higher stool
disposal practices in Rwanda as sanitation is high on the coun-
try’s development agenda, as indicated in its Poverty-reduction
Strategic Papers and National Water Supply and Sanitation
policies.“#” Evidently, access to improved sanitation facilities
in rural areas has doubled between 1990 and 2015.46 This sug-
gests that institutional commitment to the implementation of
proper sanitation policies may go a long way to improve stool
disposal practices among mothers in SSA.

In this study, the odds of practising hygienic disposal of
child stool reduced as mothers’ age increased beyond 20years
(Table 3). Unlike mothers aged 20years and above, mothers
between 15 and 19years are likely to be unemployed. This,
therefore, gives them the chance to offer all the needed atten-
tion to their children, unlike older mothers who must juggle
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Table 3. Determinants of hygienic stool disposal practices among mothers of children with diarrhoea in SSA.

VARIABLES NULL MODEL MODEL | MODEL Il MODEL Il

AOR (95% Cl) AOR (95% Cl) AOR (95% Cl)

Age
15-19
20-24
25-29
30-34
35-39
40-44
45-49
Employment status
Not working
Working
Educational level
No education
Primary
Secondary
Higher
Partner’s education
No education
Primary
Secondary
Higher
Religion
Christianity
Islam
Traditionalist
Other
Marital status
Married
Cohabiting
Widowed/Divorced
Exposure to mass media
Exposed

Unexposed

Reference (1.0)

0.80" (0.69-0.93)
0.74" (0.63-0.86)
0.70™ (0.59-0.81)
0.64" (0.54-0.75)
0.47™ (0.38-0.57)

0.37"" (0.27-0.51)

Reference (1.0)

1.07 (0.98-1.17)

Reference (1.0)
1.30" (1.18-1.43)
1.16" (1.03-1.31)

1.44" (1.14-1.83)

Reference (1.0)
1.45™ (1.31-1.61)
1.06 (0.94-1.18)

1.07 (0.90-1.27)

Reference (1.0)
1.00 (0.91-1.11)
0.37"" (0.24-0.58)

0.50™" (0.39-0.65)

Reference (1.0)
0.73™ (0.66-0.80)

9.69"" (3.90-24.11)

Reference (1.0)

1.05 (0.97-1.13)

Reference (1.0)

0.76™ (0.65-0.88)
0.717" (0.61-0.82)
0.67" (0.57-0.79)
0.61" (0.51-0.72)
0.44™" (0.36-0.54)

0.35" (0.26-0.48)

Reference (1.0)

1.19™ (1.09-1.30)

Reference (1.0)
1.02 (0.92-1.13)
0.98 (0.86-1.11)

1.15 (0.89-1.48)

Reference (1.0)
1.18" (1.06-1.31)
0.98 (0.88-1.11)
1.05 (0.88-1.26)

Reference (1.0)
1.69™ (1.49-1.91)
0.61" (0.39-0.95)

0.57"" (0.43-0.74)

Reference (1.0)
0.90" (0.82-1.00)

8.94" (3.55-22.53)

Reference (1.0)

1.02 (0.94-1.11)

(Continued)
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Table 3. (Continued)

VARIABLES

NULL MODEL

MODEL |

AOR (95% Cl)

MODEL Il

AOR (95% Cl)

MODEL Il

AOR (95% Cl)

Wealth index combined
Poorest
Poorer
Middle
Richer
Richest
Source of water
Improved
Unimproved
Source of toilet facility
Improved
Unimproved
Sub region
Western SSA
Eastern SSA
Central SSA
Southern SSA
Random effect result

PSU variance (95% CI)

0.52 (0.42-0.65)

0.53 (0.42-0.66)

ICC 0.1370323 0.1386759
Wald chi-square 353.50"*
Model fitness

Log-likelihood -46262.352 -45401.674
AIC 92528.7 90845.35

N 22590 22590
Number of groups 1081 1081

Reference (1.0)
1.32"" (1.20-1.46)
1.36™ (1.22-1.52)
1.18" (1.05-1.33)

1.02 (0.90-1.16)

Reference (1.0)

0.89" (0.81-0.97)

Reference (1.0)

0.61" (0.57-0.67)

Reference (1.0)
1.92" (1.74-2.12)
0.67"" (0.58-0.79)

2.49" (2.23-2.77)

0.47 (0.38-0.57)
0.1239473

636.76"**

—-44427.958
88877.92
22590

1081

Reference (1.0)
1.33 (1.21-1.47)
1.40™ (1.25-1.56)
1.23" (1.08-1.39)
1.07 (0.93-1.23)

Reference (1.0)

0.89° (0.82-0.98)

Reference (1.0)

0.63™" (0.58-0.69)

Reference (1.0)
2.51"" (2.20-2.86)
0.96 (0.81-1.14)
3.407 (2.96-3.91)

0.45 (0.37-0.55)
0.1205907

843.36™*

—43774.642
87609.28
22590

1081

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; ICC, intra-class correlation; AIC, Akaike’s information criterion; SE: Null model=a baseline model without

any determinant variable.

Model | =Individual-level variables.

Model Il=Household-level variables.

Model lll=The final model adjusted for individual- and household-level variables.
*P <.05.**P <.01. **P <.001.

between motherhood and their career. Again, among first-
timers, younger mothers tend to be more competent in man-
aging a child’s behaviour and making decisions in taking care
of the child than older mothers.*8 This observation was con-
trary to a study among women from 15 SSA countries’ and in
Ethiopia which found that the odds of hygienic stool disposal
increased as mothers’ age increased.*> A possible reason for
this variation is that while these studies considered all kinds of

stool samples, the present study involved only mothers of chil-
dren with diarrhoea.

This study demonstrated that mothers with partners having
primary-level education dispose of their child’s diarrhoea stool
hygienically as opposed to those who have no formal education.
This result was consistent with an earlier study also conducted
in SSA.* The likely explanation is that educated partners can
comprehend the causes of childhood illnesses and may be well
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aware of the negative impacts of improper disposal of children’s
stool.* An educated father is most likely to show concern about
how a child’s stool is disposed of and be in the position to pro-
vide the needed materials, such as sanitary pans, needed for safe
disposal practices. The influence of marital status on child stool
disposal remains to be ascertained. In a study conducted in
Nigeria, marital status did not significantly influence stool dis-
posal practices.? However, similar to another study,’ the prac-
tice of hygienic disposal of a child’s stool was likely to be higher
among women without partners (widowed or divorced) as
observed in the present study. Women who have been widowed
or divorced may be more likely than married women to dispose
of children’s stools safely because they may have taken on more
responsibility for childcare in the absence of a partner. A greater
understanding of health and hygiene standards, including the
proper disposal of child excrement, may result from this
increased duty. Additionally, being solely accountable for their
child’s well-being may inspire these mothers to prioritise and
actively adhere to good hygiene practices.

This study found religion to be associated with the practice
of hygienic stool disposal consistent with observations from
similar studies.>*® Compared to Christians, Muslims were
more likely to practice hygienic stool disposal while
Traditionalists and those in ‘other’ religions were less likely to
do so. This could be explained by the differences in beliefs and
practices, especially about sanitation. The Christian and Islamic
Religions in Africa place a lot of importance on hygiene and
instruct followers to uphold and practice cleanliness. Again,
this indicates that religious leaders could be engaged to educate
women on the safe disposal of stools.

The study revealed that women from households with unim-
proved toilet and water facilities were less likely to practice
hygienic stool disposal compared to those with improved toilet
and water facilities consistent with previous studies.*+51,52
Compared to those living in homes that rely on public restrooms,
people in low-income urban households having access to
within-compound toilet facilities are more likely to utilise
latrines for child defecation and stool disposal.>3 Stool disposal
practices seem to improve with the availability of water resources
on the compound.®? This is likely because of the convenience of
accessing these toilet and water facilities. A lack of water could
hamper mothers’ ability to clean nappies and potties used by
children after defecation. Child stools are likely to be disposed
of unhygienically, particularly at night, if the toilet facilities are
far from the home.* There is a need to facilitate the provision
of toilet and water facilities to ensure that mothers feel conveni-
ent in the disposal of stools. In this study, a higher level of the
household wealth index was associated with a higher likelihood
of hygienic stool disposal practices by women. Compared to
women from households with the poorest wealth index, women
from households with poorer, middle and richer wealth indexes
were more likely to dispose of their children’s diarrhoeal stool
hygienically. This finding is consistent with stool disposal

practices in Ethiopia’* and Burkina Faso®® and that generally
reported among 34 SSA countries.?* Mothers in more affluent
homes probably enjoy a better quality of living with access to
proper water and toilet facilities and know more about how to
properly dispose of their children’s stool.

Consistent with earlier studies in Ethiopia®! and Cambodia,*
geographic variation in stool disposal practices was observed in
which the odds of hygienic stool practice increased in the Eastern
and Southern Regions when compared to women in the West. A
possible explanation for the observed geographic variation in
stool disposal practice might be differences in the availability of
toilet and water facilities, as well as policies guiding sanitation in
the sub-regions. In SSA, there exist substantial inequalities in
the distribution and use of water, sanitation and hygiene
(WASH) facilities across countries. It is predicted that about
42.5% of people in SSA use improved sanitation, with countries
such as Ghana, Guinea-Bissau, Equatorial Guinea and Rwanda
having higher estimates.>® The study shows that for many coun-
tries, access to improved drinking water, improved sanitation and
open defecation remains a challenge. Differences in education
received on the risk associated with waste disposal could also
contribute to the observed differences in hygienic stool disposal
practices. It is important to identify deprived areas and educate
women in these areas on the dangers associated with improper
disposal of stools and provide them with the deprived resources
in planning policies to achieve proper sanitation.

Strengths and limitations

Using a multilevel logistic regression model that takes into
consideration the linked nature of DHS data and the use of
nationally representative data improved the generalisability of
the findings of the study. However, the current study has some
limitations that need to be considered in interpreting the find-
ings of the study. First, a cross-sectional research design was
used in conducting the study; hence, causality cannot be
claimed for the findings obtained. Again, the outcome variable,
disposal of a child’s diarrhoea stool, was collected based on
reported practice rather than direct observation. To reduce
biases, future studies on this topic could use spot checks and
structured observations rather than questionnaires. Due to the
secondary nature of the data, unmeasured confounders includ-
ing mothers’ awareness regarding child stool disposal and other
household-level characteristics such as the social and cultural
norms around the disposal of the stool of children with diar-
rhoea were unable to be examined. Another limitation of this
study was the possibility of social desirability bias from
respondents which could decrease the likelihood that people
would report unhygienic child stool disposal practices. Finally,
associations are sometimes exaggerated based on the sample
size for a variable as observed in the case of variables such as
religion, employment status and marital status in the present
study. This error may lead to model findings that indicate high
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levels of significance for a variable while the conclusion may
not be generalisable due to the variable’s sample size. Our
models contained quite a number of variables, thus some of the
significant findings could be due to chance.

Conclusion

The study reveals that unhygienic disposal of stool samples of
children with diarrhoea practices is prevalent in SSA and
requires conscious effort to curb it. We have identified that fac-
tors such as age, educational status, religion, marital status,
wealth index and access to water and toilet facilities affect the
hygienic disposal of a child’s diarrhoea stool in SSA. Sanitation
activities such as educating mothers about hygienic children’s
stool disposal, as well as improving sanitation facilities, are cru-
cial in encouraging the hygienic disposal of children’s stool.
Postnatal education for mothers should include messages on
the need and means to properly dispose of the diarrhoeic stools
of their children. Such educational interventions should con-
sider identifying deprived localities with special needs and
involve community and religious leaders. Additional country-
level research is needed to assess children’s defecation behav-
iours and the disposal of diarrhoeic stools using different
methodologies. For example, combining participatory and
observational techniques with qualitative study designs may
provide more thorough, accurate and ecologically valid results.
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