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Abstract: The study investigated determinants of open defecation among rural
women in Ghana. The study extracted data from the female’s file of the 2003, 2008 and
2014 Ghana Demographic and Health Survey (GDHS). A total of 4,284 pooled sample
size of rural women aged 15-49 with complete information about the variables
analyzed in the study. The outcome variable was “open defecation” (i.e., defecating
in an open space rather than a toilet facility) whilst fourteen (14) key explanatory
variables were used. Two regression models were built, and output reported in odds
ratio. Descriptively, 42 in every 100 women aged 15-49 practised open defecation
(n=1811, 95'CI=49-52). Open defecation significantly correlated with educational
attainment, wealth status, religion, access to mass media, partner's education, and
zone of residence. The likelihood to practice open defecation reduced among those
with formal education [aOR=0.69, CI=0.56-0.85], those whose partners had formal
education [aOR=0.64, CI=0.52-0.80], women in the rich wealth quintile [aOR=0.12,
CI=0.07-0.20], the traditionalist [aOR=0.33, CI=0.19-0.57], and those who had access to
mass media [aOR=0.70, CI=0.57-0.85]. Residents in the Savannah zone were over 21-
fold higher to defecate openly [aOR=21.06, CI=15.97-27.77]. The prevalence of open
defecation is disproportionately pro-poor indicating that impoverished rural women
are more likely to perform it.

Keywords: Open defecation; rural women; Ghana; Environmental Health;
Demographic and Health Survey

1. Introduction

Open defecation continues to remain a major global sanitation and
health challenge contributing to an estimated 1.6 million deaths per year [1].
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Open defecation, by definition, is the practice of defecating in an open
environment (bushes, fields, ditches, beaches, water bodies, canals and other
open spaces) rather than a toilet facility [2]. Globally, 1.7 billion people lack
access to improved sanitation, out of which 494 million openly defecate into
the environment [3]. It is estimated that about 842,000 people in low and
middle-income countries die annually from diarrhoeal related diseases due
to poor sanitation and hygiene, where children under five bear the greatest
burden [4,5]. This is because the unsafe management of human excreta from
open defecation and poor personal hygiene are closely linked to diarrhoea
and parasitic infection, including soil-transmitted helminth [6].

All the Sustainable Development Goal (SDG) regions have experienced
a decline in open defecation [3], except sub-Saharan Africa, where population
growth has slowed progress [7]. Yet, sanitation continues to be the ‘poor
relation” compared with drinking water quality when it comes to investment
priorities [8]. In many African countries, people lack access to sanitation
facilities that can provide most basic of services. In Nigeria, for example, over
130 million people, or two-thirds of the population, lack access to basic
sanitation facilities, whilst in South Africa, over 18 million people experience
the same problem [9,10]. In Ghana, nearly half (47%) of the population rely
on shared sanitation facilities including public toilet and close to 18% practice
open defecation [3]. Ghana ranks second in Africa after Sudan for open
defecation [11] and had the fourth lowest sanitation coverage in 2010 [12].
The poor sanitation situation in Ghana has largely been attributed to high
poverty rate, and high cost of toilet technologies (Duku et al., 2020; Obeng et
al., 2015). Consequently, many poor households who cannot afford improved
sanitation solutions resort to unimproved options or practice open defecation
[13,14]. Open defecation is linked to excreta-related health risks [15] which
also contain disease-causing microbes such as viruses, bacteria, protozoan
cysts, and helminths. Exposure to these microorganisms, result in diseases
such as diarrhoea, typhoid, cholera, and viral infections[16]. In Ghana,
sanitation-related diseases are believed to be the third most prevalent disease
recorded by health centres across the country. Diarrhoeal disease which is
largely caused by exposure to faecal contamination is believed to be the cause
of about 6,600 deaths each year, more than half (50%) of whom are children
below the age of five (5) [17].

The economic impact from poor sanitation including open defecation on
health and mortality are compounded by the negative impact on the
environment and ultimately, on economic growth. The total global cost of
inadequate sanitation is estimated at USD 260 billion per year [1]. The
Government of Ghana loses 420 million cedis due to poor sanitation and open
defection cost the country USD 79 million annually [18,19]. Despite the
economic and health consequences of open defecation, the Government of
Ghana continue to allocate less than one (1) percent of national budgetary to
the sanitation sector [14,20,21]. It has been reported that only 0.1% of
budgetary allocations is spent on rural sanitation [22], meanwhile open
defecation is disproportionately practiced in rural areas. Available statistics
show that, open defecation in rural areas is 14% point higher than the national
value of 18% [3]. According to Appiah-Effah et al, (2019), 90% open
defecators dwell in rural areas and belong to the lowest wealth quintile.
While 32% of the rural Ghanaian population still practice open defecation,
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Ghana is drifting from achieving universal access to sanitation by 2030, the
objective set by SDG 6.2 [23]. Hence, efforts to eliminate open defecation must
target the rural poor [3].

This notwithstanding, the determinants of open defecation are unclear,
rarely documented and likely differ across contexts. Financial constraints,
lack of toilet facilities, poor hygienic conditions, lack of privacy, or
unpleasant smell have been reported elsewhere [13,24], whilst in others,
practicing open defecation was due to absence of functional toilets [25,26].
Belay et al., (2022) reported age, education, access to media, wealth status,
access to drinking water, residence, country income status, and the region as
predictors to open defecation. This was a multi-country study; hence, the
outcome variable “open defecation” could be influenced by country-specific
health and sanitation programs and policies. Additionally, the study did not
focus on rural residents even though rural residents may differ from urban
in terms of socio-economic characteristics. This presents a challenge to
understanding the correlates of open defecation among rural residents in
Ghana. We acknowledge that a study has been conducted on open defecation
in Ghana [24]. however, findings were not drawn from a nationally
representative dataset, coupled with failure to focus on rural residents.
Hence, this study extends the previous studies by conducting a nationally
representative study on the determinants of open defecation among rural
women in Ghana using datasets from 2003, 2008 and 2014 Demographic and
Health Surveys. The study's outcome will provide pragmatic
recommendations and appropriate open defecation elimination strategies
that will help decline open defecation and achieve the sustainable
development goal.

2. Methods
2.1. Data source

The study used the female’s file of the 2003, 2008 and 2014 Ghana
Demographic and Health Survey (GDHS) waves. The study excluded
previous surveys before 2003 since most of the key explanatory variables and
outcome variables were not captured in those surveys. These surveys are
implemented by the Ghana Statistical Service (GSS), the Ghana Health
Service (GHS), and the National Public Health Reference Laboratory
(NPHRL) of the GHS, whilst ICF International provides technical assistance
through the DHS program. The United States Agency for International
Development (USAID) funds the surveys with support from the Global Fund
through the Ghana AIDS Commission (GAC) and the National Malaria
Control Programme (NMCP), the United Nations Children’s Fund
(UNICEF), the United Nations Development Programme (UNDP), the
United Nations Population Fund (UNFPA), the International Labour
Organization (ILO), the Danish International Development Agency
(DANIDA), and the Government of Ghana. These surveys objectively
provide current evidence on various demographic and health-specific topics
such as fertility levels and preferences, childhood deaths, contraception and
family planning methods, maternal and child health and HIV/AIDS and
other sexually transmitted infections information. The eligibility criteria for a
woman to be included in the survey were that she should fall within 15-49
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years and must be a usual member of the selected households and spend the
night before the survey in the selected household [28].

The Ghana Statistical Service (GSS) created a sampling frame that was
utilized for its most recent Population and Housing Census, which was the
basis for the GDHS in 2003, 2008, and 2014. (PHC). This frame includes an
exhaustive list of all census enumeration areas (EAs) established during
censuses, together with detailed information on the EA's location, residential
status (rural or urban), and estimated residential household count. EAs are
chosen in each stratum in two steps using a two-stage sample design. By
classifying the sampling frame within each sampling stratum before sample
selection, according to administrative units in various levels, and by using a
probability proportional to size selection at the first stage of sampling,
implicit stratification and proportional allocation are achieved at each of the
lower administrative levels. In the initial stage, EAs were chosen
independently within each sample stratum with a probability inversely
correlated to the size of the EAs.

In each of the chosen EAs, a household listing operation is carried out,
and the lists of homes produced and serves as a sampling frame for the
second stage of household selection. The next step involves a selection of a
single segment with a probability proportional to segment size. Only the
chosen part was used for the household listing. The newly constructed
household listing was used to pick a specified number of households per
cluster with equal probability of systematic selection in the second step of the
selection process. Only the chosen houses were visited and interviewed. To
avoid bias, no substitutions or changes to the chosen households are
permitted during data collection [28]. Overall, the present study relied on a
pooled sample size of 4,284 rural women aged 15-49 who had complete
information about the variables analyzed.

2.1. Outcome variable

The main outcome variable was “open defecation” operationalized as
defecating in an open space such as bushes, fields, ditches, beaches, water
bodies, canals and other open spaces) rather than a toilet facility [2]. In the
surveys, women were asked about what toilet they used. This was posed as
“What kind of toilet facility do members of your household usually use?” and
the responses were: (1) flush or pour toilet/flush to a piped sewer system (i.e.,
flush to a septic tank, flush to pit latrine, flush to somewhere else, flush, don’t
know where); (2) pit latrine (i.e., ventilated improved pit latrine, pit latrine
with slab, pit latrine without a slab, open pit); (3) bucket toilet; (4) hanging
toilet/hanging latrine; (5) no facility/bush/field; and (6) other (specify). To
specifically calculate those who practised open defecation or otherwise, all
women who asserted that they have “no facility/bush/field” was classified as
“open defecation” whilst the remaining responses were classified as having
“toilet facility”[2]. We then recoded “open defecation” as “1” and “toilet
facility” as “0”.

2.3. Explanatory variables

The study selected fourteen (14) key explanatory variables and were age,
education, wealth status, employment status, marital status, religion, ANC
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visits, parity, access to mass media, women’s household decision-making
autonomy, sex of household head, partner’s education, zone of residence,
and survey year. These variables were chosen due to their practical
importance and relevance to sanitation and hygiene (Belay et al., 2022;
Busienei et al., 2019). To make the results reader-friendly, some of these
variables were recoded. Education was recoded into “no formal education”,
and “formal education”; wealth status was recoded into “poor”, “middle”,
and “rich”; employment was status recoded into “none working class”, and
“working class”; marital status was recoded into “married”, “cohabiting”,
and “others”; religion was recoded as “no religion”, “Christian”, “Muslim”,
“traditionalist”, and “others”; and ANC visits was recoded into “<7 visits”,
and “>8 visits”. Based on the total fertility rate of Ghana, which is 4.2 children
per woman (Ghana Statistical Service et al., 2015), parity was recoded as “one
birth”, “two births”, “three births”, and “four or more births”. Following
Appiah et al., (2022) computation of access to mass media from three cardinal
variables (i.e., frequency of reading newspapers/magazines; frequency of
listening to the radio; and frequency of watching television), we categorized
mass media into “yes” and “no”. Women’s household decision-making
autonomy recoded into “not autonomous”, and “autonomous”; sex of the
household head recoded as “male”, and “female”; partner’s education
recoded as “no formal education”, and “formal education”; and zone of

a7

residence recoded as “coastal zone”, “middle zone”, and “savanna zone”.

2.4. Statistical analysis

The statistical analysis proceeded with steps. Firstly, a general
computation of women aged 15-49 years who practiced open defecation or
otherwise was done, and the results were presented proportionally.
Secondly, we performed a trend analysis of open defecation across the survey
waves with a group bar graph (see Figure 1). Next, we summarized the
surveyed population characteristics using proportions and percentages. A
cross-tabulation was done between the practice of open defecation across the
key explanatory variables, accompanied by a chi-square test of
independence. At a cut-off point of 5%, any key explanatory variable that had
no association with the outcome variable was not entered into the
multivariable model (Model II).

At a 95% confidence interval, we built two regression models. The
Model I was a bivariate calculation between the outcome variable and key
explanatory variables. In the Model II, we constructed a multivariate
calculation for the key explanatory variables and the outcome variable. The
results for the Model I was reported in Odds Ratio, whilst Model II was
reported in adjusted Odds Ratio. We interpreted the odds as having a higher
likelihood to open defecation when the odds were above 1 and vice versa. To
ascertain the model fit, the “goodness of fit” test was applied, and the results
indicated that the selected explanatory variables were adequate to explain
variations in the outcome variable. Also, the weighting factor in the datasets
was applied to offset estimations and sampling biases. Additionally, we
checked the tolerance level between our key explanatory variables using the
Variance Inflation Factor (VIF). The results showed no evidence of
multicollinearity between our key explanatory variables (Mean VIF=1.44,
Maximum VIF=2.07, Minimum VIF=1.08).
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2.5. Ethical considerations

The present study utilized an existing dataset. Therefore, the authors of
this study had no hand in all fieldwork and activities that led to the
generation of the datasets used in the study. As such, ethical principles
applicable to the study involving human participants did not apply to this
study. However, the datasets were requested from the measure DHS
platform and downloaded after access to the datasets were granted.
However, the measure DHS anonymized the dataset before making it public.
The datasets are publicly available at the Measure DHS dataset repository
and can be downloaded at WWwW.measuredhs.org.

3. Results
3.1. Descriptive statistics for the Study

Generally, 42 in every 100 women aged 15-49 practised open defecation
(n=1811, 95'CI=49-52), with 58% having access to a toilet facility (n=2472,
95’CI=48-51) (data not shown). Figure 1 displays defecating types among
rural women in Ghana. It was found that open defecation increased from 50%
to 52% between 2003 and 2008 and remained similar (51%) in 2014.

53%
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50% 50%
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Figure 1: Defecating practices among rural women aged 15-49 in Ghana

Sources: Adapted from 2003, 2008 and 2014 GDHS
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Table 1 is a descriptive result of the study. It was found that open
defecation peaked among women aged 45-49 (61%), those with no formal
education (72%), the poor (61%) and the married (56%). Women who had <7
of ANC visits (54%), at parity 4 or more (53%), had no access to mass media
(62%), were not autonomous in household decision-making process (51%),
whose household was headed by a male (55%), whose partner has no formal
education (77%) and reside in the Savannah zone (90%) topped the practice
of open defecation. With the exception of employment status (X2=0.073, p-
value=0.787) and women’s household decision-making autonomy (X?=2.706,
p-value=0.100), the rest of the key explanatory variables were significantly
associated with open defecation (Table 1).

Table 1: Descriptive results for the study (weighted N=4284)

Defecating
practices
Weighted  Weighted  Toilet Bush/
frequency percent facility Field p-

Key explanatory variables (n) (%) (%) (%) X2 value
Age (in years) 15.721 0.015

15-19 144 3 49 51

20-24 751 18 51 49

25-29 1070 25 46 54

30-34 909 21 52 48

35-39 795 19 50 50

40-44 425 10 50 50

45-49 190 4 39 61
Education 784.245  0.000

No formal education 1923 45 28 72

Formal education 2361 55 71 29
Wealth status 641.475  0.000

Poor 2962 69 39 61

Middle 867 20 79 21

Rich 455 11 94 6
Employment status 0.073 0.787

None working class 418 10 49 51

Working class 3866 90 49 51
Marital status 183.112  0.000

Married 3339 78 44 56

Cohabiting 819 19 70 30

Others 128 3 75 25
Religion 466.528  0.000

No religion 154 4 23 77

Christian 2701 63 61 39

Muslim 623 15 43 57
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Traditionalist 616 14 26 74

Others 190 4 13 87
ANC visits 85.060 0.000

<7 visits 3469 81 46 54

>8 visits 815 19 64 36
Parity 11.176 0.011

One birth 647 15 54 46

Two births 728 17 51 49

Three births 726 17 49 51

Four or more births 2183 51 47 53
Access to Mass Media 406.738 0.000

No 2601 61 38 62

Yes 1683 39 71 29
Women'’s household decision autonomy 2.706 0.100

not autonomous 3538 83 49 51

Autonomous 746 17 52 48
Sex of household head 128.005  0.000

Male 3502 82 45 55

Female 782 18 69 31
Partner’s education 937.133 0.000

No formal education 1578 37 23 77

Formal education 2706 63 70 30
Zone of residence 2.100 0.000

Coastal zone 1026 24 82 18

Middle zone 1879 44 80 20

Savanna zone 1379 32 10 90

Source: Computed from 2003, 2008 and 2014 GDHS.

3.2. Inferential results for the Study

Table 2 shows the inferential results of the study. Compared with
women who had no formal education, the likelihood to practice open
defecation reduced among those with formal education [aOR=0.69, CI=0.56-
0.85], just as among those whose partners had formal education compared
with those whose partners had no formal education [aOR=0.64, CI=0.52-0.80].
Women in the rich wealth quintile had lesser odds of practicing open
defecation than the poor [aOR=0.12, CI=0.07-0.20]. The likelihood to defecate
openly was lesser among the traditionalist than those not affiliated with any
religion [aOR=0.33, CI=0.19-0.57]. Women who had access to mass media had
fewer odds of practicing open defecation than their counterparts without
access to mass media [aOR=0.70, CI=0.57-0.85]. Residents in the Savannah
zone were over 21-fold higher to defecate openly compared to those in the
coastal zone [aOR=21.06, CI=15.97-27.77].

Table 2: Inferential results for the study

Model I Model II
Key explanatory variables OR 95%CI aOR 95%CI
Age (in years)
15-19 Ref 1,1 Ref 1,1
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20-24 0.92 [0.64-1.31] 0.99 [0.59-1.68]
25-29 1.09 [0.77-1.54] 0.96 [0.56-1.67]
30-34 0.87 [0.61-1.23] 0.68 [0.38-1.22]
35-39 0.94 [0.66-1.34] 0.61 [0.33-1.11]
40-44 0.96 [0.66-1.40] 0.68 [0.35-1.27]
45-49 1.47 [0.96-2.27] 0.84 [0.41-1.70]
Education
No formal education Ref 1,1 Ref 1,1
Formal education 0.16*** [0.14-0.18] 0.69*** [0.56-0.85]
Wealth status
Poor Ref 1,1 Ref 1,1
Middle 0.17%** [0.14-0.21] 0.57*** [0.44-0.73]
Rich 0.04*** [0.03-0.07] 0.12%** [0.07-0.20]
Marital status
Married Ref 1,1 Ref 1,1
Cohabiting 0.34%** [0.29-0.41] 0.93 [0.72-1.19]
Others 0.26*** [0.16-0.40] 0.73 [0.40-1.32]
Religion
No religion Ref 1,1 Ref 1,1
Christian 0.19%** [0.13-0.28] 0.40%** [0.25-0.65]
Muslim 0.471%** [0.28-0.60] 0.66 [0.39-1.12]
Traditionalist 0.86 [0.58-1.27] 0.33*** [0.19-0.57]
Others 2.07** [1.22-3.49] 0.79 [0.39-1.60]
ANC visits
<7 visits Ref 1,1 Ref 1,1
>8 visits 047 [0.40-0.55] 0.95 [0.75-1.21]
Parity
One birth Ref 1,1 Ref 1,1
Two births 1.11 [0.90-1.38] 0.97 [0.69-1.36]
Three births 1.22 [0.99-1.52] 1.16 [0.80-1.68]
Four or more births 1.32** [1.11-1.57] 0.99 [0.67-1.45]
Access to Mass Media
No Ref 1,1 Ref 1,1
Yes 0.25%** [0.22-0.29] 0.70%** [0.57-0.85]
Sex of household head
Male Ref 1,1 Ref 1,1
Female 0.38*** [0.32-0.45] 0.97 [0.76-1.24]
Partner’s education
No formal education Ref 1,1 Ref 1,1
Formal education 0.13%** [0.11-0.15] 0.64*** [0.52-0.80]
Zone of residence
Coastal zone Ref 1,1 Ref 1,1
Middle zone 1.14 [0.92-1.42] 0.94 [0.74-1.18]
Savannah zone 41.67*** [32.91-52.76] 21.06*** [15.97-27.77]
Survey wave
2003 Ref 1,1 Ref 1,1
2008 1.11 [0.94-1.30] 1.15 [0.89-1.49]

2014 1.05 [0.92-1.20] 1.05 [0.84-1.31]
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Model specification
Number of observations 4284
Number of covariate patterns 2692
Pearson chi2(2665) 2976.52
Sig. level 0.000

Exponentiated coefficients; 95% confidence intervals in brackets, OR=0Odd Ratio,
aOR = Adjusted Odds Ratio, "p <0.05, “ p <0.01, ™ p < 0.001, 1=Reference category
Source: Computed from 2003, 2008, and 2014 GDHS

4. Discussion

The prevalence and determinants of open defecation (OD) (bush/field)
among rural women in Ghana aged 15 to 49 were assessed in this study. In
general, the study discovered that open defecation rose from 50% to 52%
between 2003 and 2008 and remained stable (51%) in 2014. These results align
with earlier studies carried out in Ghana 49.5% [24], and Benin 53.9% (Belay
et al., 2022). However, the open defecation rates were greater than those
recorded in Kenya 23.5% [32], Senegal 12.4% , Nigeria 24.5% [30] and
Indonesia 28.5% [33], but lower than those observed in Niger 72.7% and Chad
70.6%, respectively (Belay, et al., 2022). The variation in open defecation rates
could be attributed to the differences in implementation frameworks, socio-
economic statuses, and study design approaches [34]. This may also be due
to the varying government pledges and participation in various community
initiative programmes, which take a better method to reducing OD practice
and achieving the preferred sanitation program [2,34]. Notably, the higher
OD rates observed in this study could be due to the lack of funds available to
rural women to construct sanitation facilities (toilet facilities) [35]. However,
having a sanitation facility (toilet facility) at home does not necessarily mean
you will utilize it [24]. Another factor contributing to the increase in OD
practice may be the rural women’s previous habits of being used to the
practice [35].

According to the study, OD among rural women aged 15 to 49 in Ghana
is significantly influenced by factors like education, wealth position, religion,
access to mass media, partners' educational levels, and zone of residence.
Education has a big impact on the practice of OD. Rural women with formal
education showed less likelihood to practice OD than those without formal
education. This is backed by prior studies conducted in Tanzania [36],
Nigeria [37], and Ghana [24]. Education decreased the probability of OD,
according to research conducted in Ghana [24]. This could be because
educated women are generally more aware of the importance of having
sanitation facilities and the consequences of OD practice. Additionally,
having more knowledge augments the likelihood that households will be
able to produce an income, which is the biggest obstacle to building
sanitation facilities (Belay et al.,, 2022; Patwa & Pandit, 2018). The lack of
schooling or poor level of education among rural women suggests a limited
understanding of fecal-oral routes of disease transmission. Therefore, these
women would not view open defecation as improper [38]. This calls for
hands-on sanitation and cleanliness interventions to raise rural women’s
understanding and awareness about cleanliness and hygiene practices.
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As opposed to poor women in rural Ghana, women in the rich wealth
quintile exhibited reduced odds of practicing OD, according to this study.
This conclusion is corroborated by prior research from Mozambique [39],
Nigeria [37], India[40], and Ghana [24] that found poorer households have a
greater propensity to resort to OD than affluent households. However, wages
cannot fully account for greater OD rates [37]. In a study in Ghana to
determine the causes of OD, it was shown that respondents had major income
problems, with many bemoaning the debt they had accumulated through
borrowing money for other items, such as food. They consequently lacked
the resources necessary to build sanitation facilities [13,41]. In accordance
with findings from additional studies, households of lower socio-economic
status are less likely to possess latrines than those of higher socio-economic
status [24,42].

Comparable to this, a study that looked at the causes of OD identified a
major issue as a lack of funding for maintaining or constructing lasting
restroom facilities [34]. This highlights how crucial it is to incorporate
household income enhancement sectors when creating sanitation and
hygiene promotion programs to remove obstacles to achieving ODF families
[38]. According to Belay et al., (2022), most OD activities occur in rural parts
of low-income nations like Ghana. There are also financial disparities
between the rich and the poor in OD behaviours [43]. Open defecation was a
common practice in nations with significant poverty levels, and the wealth
gap between the rich and the poor was particularly vast [24,30]. According to
a study, the amount of sanitation aid distributed per person in low-income
nations like Ghana significantly impacted the decline in OD practice (Belay
et al., 2022).

In terms of mass media access, this study found that rural women who
had access to the media were less likely to practice open defecation than their
peers who did not. This outcome demonstrates the value of the mass media
in disseminating information about sanitation and hygiene. This result
corroborates earlier studies from Nigeria [44] and India [45] that found
employing mainstream media, social media, and community-based media
was crucial for avoiding OD practice. This might be because exposure to
media raises public knowledge of the negative effects of OD and helps people
internalize the advantages of using restrooms [37,45]. This result suggests
that the Ghanaian government should deploy the media to spread awareness
of poor sanitation and hygiene behaviours, such as open defecation. This may
raise rural women's knowledge of the harmful health implications of open
defecation and the need to stop engaging in this hazardous behaviour [46].

Education is crucial for improving human assets and understanding the
significance of environmental cleanliness. Environmental health officials and
citizens must share a common understanding for environmental health
policies to be implemented, which calls for some education [24,47]. In our
analysis, we discovered a strong correlation between partners' educational
attainment and their practice of open defecation. Women with educated
spouses are less likely to defecate in public than women with uneducated
partners (i.e., as the partner's level of education rises, the chance of open
defecation among women decreases). This finding was anticipated because
educated spouses know the dangers of open defecation and the importance
of having a toilet at home. A greater degree of education may increase a
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husband and wife's ability to generate money, increasing their capability to
build a restroom and even embrace superior technologies [24]. Since
husbands in Ghana typically decide whether to embrace latrines, their level
of education is crucial [37]. The current study also discovered that
traditionalist women were less likely to defecate in public than women who
did not practice any religion.

The current study also found that the zone of residence is a key
determinant of whether rural women practice open defecation. Compared to
rural women living in the coastal zone, OD practice was highest among those
living in the savannah zone. Similar to the current study, zonal disparities in
OD prevalence have also been found in Tanzania [48], Nigeria [37], Ethiopia,
and Ghana [49], all of which have high rates of open defecation. This is
because this region has the biggest percentage of pastoralist groups and a
relatively low level of commitment to planning for outcomes that prevent
open defecation [43]. High rates of drought and conflicts involving water are
also probably significant contributors to the area's inadequate sanitation and
hygiene coverage [27,30,50]

Additionally, since farming is the main activity in this area, these
women resort to open defecation in the gardens, shrubs, and tree plantations
because there are no restrooms or facilities for washing their hands close to
the farmlands [29]. In a study conducted in Uttarakhand, India, [40]
established that the majority of men and women who defecate openly do so
because of their work as farmers and other sources of income. It is crucial for
sanitation advocates to consider and concentrate on assisting farming women
to climb the sanitation ladder [38]

4.1. Policy implications

This study assessed the prevalence and determinants of OD practices.
Two consequences for policy are suggested by the use of wealth status in
explaining OD behaviours. The foremost is the regime's fiscal strategy and
how much it considers the accessibility of better sanitation facilities. The
second policy suggestion relates to the function of the general policy for
reducing poverty, whose results should include effects on progressive
outcomes like better access to sanitation facilities. The rising importance of
income in determining whether or not one defecates leads to the conclusion
that a tax cut and better supply-side competitiveness are essential
components of the optimum fiscal framework for making enhanced
sanitation facilities accessible to all. For most sanitation-related goods and
services in rural Ghana, there may be an option to exclude these from value-
added tax (VAT).

More so, subsidies or the installation of toilets could be some of the
strategies for developing better sanitation in rural regions. However, research
favours a larger role for supplementary public campaigns that use
behavioural change communication (BCC) through the mass media. Studies
have recently supported the significance of BCC using the mass media to
address inadequate sanitation. Some of the underprivileged homes that
NGOs helped install toilets in Nigeria and India did not use them, primarily
because they were unaware of how important they were [51,52]. Therefore, it
would be possible to use the mass media to inform rural women about the
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negative effects of excreting in public on their health and socio-economic
status.

The current capital allocation and education improvements must be
sustained and may eventually hasten access to better sanitation. These
developments include the growth of secondary and higher education and the
rising sectoral share of education. Education could also reduce the impact of
rurality in elucidating disparities in OD practice [52]. Greater resources are
available to urban dwellers in terms of institutions, assets, and education [53].
If the rural-urban difference in OD occurrence is to be minimized, these issues
merit an equity-based strategy drive. The better educated the population, the
greater the impact of initiatives like those related to BCC will probably be. A
higher level of education, for example, would make it easier for the local
populace to adopt already-existing, straightforward changes (like those in
sanitation) that could save their children's lives [52]. Equally crucial is that
decision-makers refrain from prioritizing easier-to-reach regions, which are
typically non-poor and non-rural regions, as this can lead to ineffective
policymaking [52].

Generally, governments must play a crucial role in promoting sanitation
and controlling harmful defecation practices [54,55]. This is demonstrated by
initiatives like the Swachh Bharat Mission (SBM) of the Indian government.
However, the strategies and tools governments could use to intervene
successfully also matter. Even though India's SBM hygiene programme
reduced rural open defecation to 45% from 70% in some states, it was a top-
down approach in which rural people were frequently forced to build latrines
with little attention paid to latrine usage or impending fecal sludge
management [56]. Due to the type and degree of force used beneath the SBM,
it poses a threat to the sustainability of OD reductions. Additionally, because
rural women's concerns regarding latrine pits and pit emptying were not
considered, unsafe latrine pit emptying has resulted [56]. Such insights from
Indian government programs could help countries like Ghana, which is
having trouble planning interventions that will address OD in rural Ghana
and sustain results from the intended interventions.

5. Conclusion

The study assessed the prevalence and contributing factors of open
defecation among rural women aged 15-49 in Ghana. Open defecation was
significantly correlated with factors such as formal educational attainment,
wealth status, religion, access to mass media, partner's education, and zone
of residence. In rural Ghana, the prevalence of open defecation is
disproportionately pro-poor, which indicates that impoverished rural
women are more likely to perform it. Ghana's Ministry of Health should
develop a basic sanitation and hygiene program with an emphasis on
savannah zone residents, women without formal education, rural
communities, and nonreligious people. It is important to increase public
access to media and education. Public health initiatives should also aim to
close the rich-poor divide in OD practice among rural women.

6. Strengths and limitations
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The study's use of a nationally representative dataset to assess the factors
influencing open defecation among rural Ghanaian women is one of its
strengths. Additionally, using a large sample size is often important in cross-
sectional studies, which has improved the validity and generalizability of the
study results. Furthermore, the outcomes produced through acceptable
methods and scientific study criteria perfectly match those of earlier studies.
By outlining sanitation requirements, this study will assist Ghana in more
efficiently allocating its sanitation and hygiene resources. However, one
limitation of this study may be recall bias, which could result from the
possibility that women may give socially acceptable answers and have
trouble remembering earlier events. Culture also has an impact on open
defecation. When a father-in-law and daughter-in-law share a restroom, it
may be considered improper in some cultures, resulting in open defecation.
These cultural traits, however, could not be included in the analysis since
they were not found in the dataset.
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Appendix

Appendix 1: Multicollinearity results

Variables VIF 1/VIF
Parity 2.07 0.484069
Age 1.99 0.501278
Partner’s education 1.67 0.599058
Education 1.61 0.621948
Zone of residence 1.59 0.630342
Wealth 1.38 0.723595
Access to Mass Media 1.32 0.758350
Religion 1.22 0.818225
Marital status 1.15 0.868205

Sex of household head 1.12 0.892761
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Survey wave 1.12 0.893194
ANC visits 1.08 0.929275
Mean VIF 1.44
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