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Abstract

Safe drinking water access remains a critical public health challenge in rural Nigeria. Rural women, as primary household water managers, are
central to preventing waterborne disease, yet their knowledge and practice of water treatment are insufficiently documented.

Aim: This study assessed the knowledge and practice of water treatment among rural women in Ilesa East Local Government Area (LGA), Osun
State.

Methods: A community-based cross-sectional descriptive design was used. Structured questionnaires were administered to 178 rural women
selected through multistage sampling. Data were analysed with IBM SPSS version 26.0 using descriptive and inferential statistics.

Results: A large majority (84.3%) had heard of water treatment and were aware of health risks from untreated water; however, only 47.2%
self-rated their knowledge as “fair” and 10.1% as “very good.” The predominant treatment methods were filtration (43.3%), solar disinfection
(21.3%), and boiling (20.2%). Although 67.4% practised water treatment, only 39.9% did so consistently. Key influencing factors included treatment
affordability (84.3%), time constraints (78.7%), and seasonal variation (68.0%). Common challenges included perceptions of treatment ineffective-
ness (28.7%) and method complexity (28.1%).

Conclusion: A significant knowledge-practice gap persists among rural women in the study area. Targeted community health education, im-
proved access to affordable treatment materials, and sustained policy investment in rural WASH infrastructure are urgently recommended.
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Introduction

Access to safe drinking water is a fundamental human right and approximately 2.2 billion people worldwide lack access to safely
an indispensable determinant of public health, yet it remains one ~Managed drinking water services, with the greatest burden
of the most intractable challenges confronting rural communities ~ concentrated among rural populations in low- and middle-income
globally [18,20]. The World Health Organization estimates that countries [18]. In Nigeria, rural communities disproportionately
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rely on unimproved water sources including rivers, ponds, open
wells, and unprotected springs which are inherently vulnerable
to microbiological and chemical contamination [19,26]. Such
dependence on unsafe water sources sustains an unacceptably
high burden of waterborne and water-related diseases, including
cholera, typhoid fever, diarrhoea, and dysentery, which together
account for a disproportionate share of morbidity and premature
mortality in rural Nigerian communities [26,27].

Osun State, situated in the south-western geopolitical zone
of Nigeria, is characterised by a predominantly rural population
engaged in subsistence farming and informal economic activities,
with substantial water access deficits across its local government
areas [19]. llesa East Local Government Area (LGA) is one of
several administrative units within the state where rural water
supply infrastructure remains critically underdeveloped, leaving
communities dependent on unsafe and unreliable water sources
[4]. The majority of households in such communities depend
on unprotected surface water sources, particularly during dry
seasons when shallow wells and boreholes become dysfunctional,
significantly elevating contamination risks [16]. Although a range
of low-cost Household Water Treatment (HWT) technologies exists,
including boiling, chlorination, solar disinfection, ceramic filtration,
and bio-sand filtration, the uptake and sustained practice of these
interventions in rural settings remain critically limited [8,16].

Rural women occupy a central and indispensable role in
household water management across sub-Saharan Africa, serving
as the primary collectors, storers, and users of water for drinking,
cooking, and personal hygiene [14]. In the context of Ilesa East LGA,
women shoulder the dual responsibility of maintaining household
water security and ensuring the nutritional and health well-being
of all family members, positioning them as pivotal agents in the
adoption and scale-up of water treatment practices [25]. However,
their capacity to fulfil this role is frequently undermined by
structural inequalities, including limited educational attainment,
restricted access to health information, economic marginalisation,
and the time poverty generated by multiple concurrent domestic
and productive obligations [7,14]. These intersecting vulnerabilities
simultaneously constrain women’s knowledge of safe water
treatment procedures and impede their consistent, effective
application of those procedures at the household level [8,25].

Women and children disproportionately bear the global
burden of waterborne disease in resource-constrained rural
settings, where inadequate water treatment directly translates
into preventable morbidity and mortality [7,26]. UNICEF estimates
that approximately 297,000 children under the age of five die
annually from diarrhoeal diseases attributable to unsafe water,
poor sanitation, and inadequate hygiene practices [26]. In Nigeria,
waterborne pathogens, including Giardia lamblia and enteric
bacteria, account for a substantial proportion of childhood illness,
with rural communities recording disease incidence rates that
substantially exceed urban benchmarks [17,31]. Rural communities
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specifically record diarrhoeal disease incidence rates two to three
times higher than their urban counterparts due to compounded
deficits in water quality, sanitation infrastructure, and hygiene
education [16,31]. These epidemiological realities underscore the
urgency of addressing knowledge and practice deficits related to
household water treatment, particularly among rural women who
serve as the principal safeguards of family water safety [26,31].

Despite the recognised importance of household water
treatment, research in Nigeria has disproportionately focused
on urban and peri-urban settings, leaving the specific knowledge
and practice profiles of rural women in south-western states
significantly under-documented [1]. Studies from Ethiopia have
consistently documented significant gaps between water treatment
awareness and practice in rural communities, with structural and
socio-economic factors emerging as the primary mediators of this
divide [1,16]. Comparable evidence from South Africa, Uganda,
and Bangladesh has similarly confirmed that rural women’s water
treatment knowledge and practice are shaped by education,
economic access, social norms, and institutional support [21,24,31].
However, the unique socio-cultural environment of Osun State,
including Yoruba and multi-ethnic cultural frameworks, specific
patterns of indigenous ecological knowledge, and locally distinct
economic constraints, has not been captured in existing literature
[10]. The role of indigenous and local knowledge systems in
shaping water management practices in rural African communities,
including the communities of Ilesa East LGA, remains insufficiently
integrated into WASH programme design [10,32].

Household water treatment technologies have been rigorously
demonstrated to reduce microbiological contamination of drinking
water and, consequently, diminish diarrhoeal disease burden
in low-income communities [8]. Systematic reviews of point-of-
use chlorination evidence show that consistent application can
reduce diarrhoeal disease incidence by up to 29% in low-income
households [8]. Solar disinfection has been widely documented as
a cost-effective, scalable, and resource-appropriate intervention
especially suited to tropical and subtropical climate settings [3].
Boiling, while energy-intensive and associated with indoor air
pollution risks, remains culturally familiar and widely practised in
rural Nigerian communities due to its straightforward application
[1,16]. However, the effectiveness of all HWT methods is contingent
on women'’s precise knowledge of correct procedures, consistency
of application, safe post-treatment storage, and avoidance of
recontamination, all of which require sustained educational
[16,22]. change
communication delivered through participatory and community-
driven approaches is the most effective modality for improving
sustained HWT adoption [3,28].

reinforcement Evidence-based behaviour

The governance and systemic dimensions of water treatment
access constitute an equally critical layer of analysis that cannot
be subordinated to individual-level explanations [6]. Inadequate
WASH infrastructure, insufficient and inequitably distributed
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government investment in rural water systems, and the absence
of functional community water safety plans collectively perpetuate
unsafe water conditions in communities like those in Ilesa East LGA
[24,27]. The water governance literature from sub-Saharan Africa
highlights persistent systemic barriers, including fragmented
institutional responsibilities, limited inter-agency coordination, and
inadequately trained rural WASH [2,6]. Limited community financial
resources and the absence of meaningful community engagement
in water governance planning further compound these systemic
deficits [2,23]. Addressing household water treatment in Ilesa
East LGA, therefore, demands both community-level behavioural
interventions and structural reforms in water governance, supply
chain management, and institutional accountability [26].

This study was therefore specifically designed to address the
critical and locally contextualised evidence gap regarding the
knowledge and practice of household water treatment among
rural women in Ilesa East LGA, Osun State, Nigeria [18,26]. The
study drew on a conceptual framework that integrates the Health
Belief Model and the Knowledge-Attitude-Practice model, both
of which have been validated in comparable community health
research contexts [5,22]. These frameworks enable systematic
examination of how perceived susceptibility, perceived severity,
perceived benefits and barriers, and cues to action interact with
sociodemographic and environmental factors to shape water
treatment behaviour [13,22]. By generating locally contextualised
evidence, this study contributes to the growing body of knowledge
on rural water safety in West Africa and provides an empirical
foundation for the design of targeted, gender-responsive water
treatment promotion interventions [15,32]. Despite the alarming
burden of waterborne diseases in rural Nigeria, where an estimated
60 million people lack access to safe drinking water, diarrhoeal
diseases account for 16% of under-five deaths. Rural women in
communities such as those in Ilesa East LGA, Osun State, continue
to depend on untreated, microbiologically contaminated surface
and groundwater sources for daily household consumption. There
exists a profound and largely unaddressed gap in documented
evidence on the specific levels of knowledge and the actual practice
of household water treatment among these women, as well as the
structural, socio-economic, cultural, and informational factors
that sustain this knowledge-practice divide, thereby perpetuating
cycles of preventable disease, maternal and child morbidity, and
inequitable health outcomes in one of Nigeria’s most vulnerable
rural populations.

To appreciate the gravity of this problem, it is essential to
situate it within both global and national epidemiological contexts.
The United Nations SDG 6 commits nations to ensuring universal
access to safe and affordable drinking water by 2030, yet Nigeria
remains critically off-track, with only approximately 28.7% of its
rural population having access to basic drinking water services.
In Osun State, over 55% of rural households rely on unimproved
water sources, and waterborne disease outbreaks continue to be
recorded with disturbing regularity [26]. Households without
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consistent water treatment practices face two to four times
higher risk of diarrhoeal disease episodes compared to those with
sustained practices [1,16]. The specific situation of rural women in
Ilesa East LGA, simultaneously primary water managers, primary
caregivers, and the demographic most constrained in their capacity
to adopt improved practices makes locally validated evidence an
absolute prerequisite for effective intervention design [14,24].

Research Questions

a) What is the level of knowledge of rural women in Ilesa East
LGA regarding water treatment?

b) What are the common water treatment practices among rural
women in [lesa East LGA?

c¢) What factors influence the knowledge and practice of water
treatment in the study area?

d) What challenges do rural women face in practising water
treatment methods?

Objectives of the Study

General Objective: To assess the knowledge and practice of
water treatment among rural women in Ilesa East Local Government
Area, Osun State, Nigeria.

Specific Objectives

a) Todetermine the level of knowledge of water treatment among
rural women in Ilesa East LGA.

b) To examine different water treatment practices used by rural
women.

c) To identify the factors influencing knowledge and practice of
water treatment.

d) To explore the challenges affecting the adoption of water
treatment methods.

Methodology

Study Area

The study was conducted in Ilesa East Local Government Area,
located in Osun State, south-western Nigeria. [lesa East LGA has an
estimated population of approximately 120,000 persons, with a
significant proportion residing in rural communities characterised
by subsistence farming, limited access to piped water, and
inadequate WASH infrastructure. The area is defined by a tropical
climate with distinct wet and dry seasons, which significantly
affect water availability and the types of water sources utilised by
households.

Study Design

This study adopted a community-based cross-sectional
descriptive design, which is appropriate for assessing the
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prevalence of knowledge and practice at a specific point in time
across a defined population. Cross-sectional surveys have been
widely used in public health research to assess household water
treatment knowledge, attitudes, and practices in sub-Saharan
African contexts.

Study Population and Sample

The target population comprised rural women aged 18 years
and above who had been residing in Ilesa East LGA for at least six
months before data collection and who were the primary water
managers in their households. Women who were critically ill or
otherwise unable to participate in the survey were excluded. A
sample size of 210 was calculated using the Kish-Leslie formula for
cross-sectional studies, based on a 50% estimated proportion of
women with adequate knowledge of water treatment, a 5% margin
of errorata 95% confidence interval, and a 10% attrition allowance.
Multistage sampling was employed, involving the purposive
selection of five rural communities, followed by systematic random
sampling of households within each community, and the selection
of the primary female water manager from each eligible household.

Sample and Sampling Technique

The sample size was determined using Cochran’s formula for
cross-sectional studies:

The sample size for the study was determined based on the
prevalence of knowledge or practice estimated at 12% Idigbe, et al.,
(2024). Cochran’s Formula for sample size calculation.

Formula:
n=Z%*p*(1-p)e?
Calculation:
a) Substitute Values
7=1.96Z=1.96 (for 95% confidence)
p=0.12% (prevalence)
e=0.05 (margin of error)
b) Compute
n=(1.96)2*0.12x (1-0.12) = 0.12x0.88 = 0.1056
(0.05)2
=3.8416%0.1056=0.4057
0.0025
=0.04057
0.0025%~162.27
12% Prevalence: 163 respondents (rounded up).

So, 10% of 163 respondents is approximately 16 respondents
(rounded).
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The total of 178 rural women.

Data Collection Instrument

A structured, pre-tested interviewer-administered
questionnaire was the primary data collection instrument. The
questionnaire was developed by the researchers based on a
thorough review of published instruments used in comparable
studies and was adapted to the local cultural and linguistic context
of Ilesa East LGA. The instrument comprised four sections: (i)
Sociodemographic characteristics; (ii) Knowledge of water
treatment (18 items, scoring range 0-18, with a score 29 [50%]
classified as adequate knowledge); (iii) Water treatment practice
(including sources of water, treatment methods used, frequency
of treatment, and water storage practices); and (iv) Factors
influencing knowledge and practice, and challenges facing water
treatment adoption. The questionnaire was translated into Yoruba
and back-translated to ensure conceptual equivalence. A pilot test
was conducted with 21 women in a neighbouring community,
and the instrument demonstrated a Cronbach’s alpha reliability
coefficient of 0.82, indicating strong internal consistency.

Data Collection Procedure and Ethical Considerations

Data collection was conducted by the researcher and six trained
research assistants over three months (August-December 2025).
Training of assistants ensured standardised administration of
questionnaires and accurate clarification of participants’ queries.

Permission to conduct the study was obtained from the
relevant Rural Women in Ilesa East Local Government, Osun State,
a formal letter of introduction, and ethical clearance from the
appropriate ethics committee. Participants were briefed on the
study’s objectives, assured of confidentiality, and informed that
participation was voluntary. Questionnaires were administered
in participants’ clinics, lounges, or rest areas, and retrieved
immediately or at a pre-agreed time. Field editing was conducted
immediately after retrieval to ensure completeness and accuracy.

Data Analysis

Data were entered into IBM SPSS Statistics version 26.0 and
cleaned before analysis. Descriptive statistics, including frequencies,
percentages, means, and standard deviations, were computed for all
variables. Bivariate analysis using Chi-square tests (for categorical
variables) and independent t-tests (for continuous variables)
was applied to examine associations between sociodemographic
factors and knowledge/practice scores. Logistic regression analysis
was performed to identify independent predictors of adequate
knowledge and practice of water treatment, controlling for potential
confounders. Statistical significance was set at p < 0.05 throughout.

Results

This chapter presents the analysis and results of the study in
four parts corresponding to the specific objectives: knowledge of
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water treatment, practice of water treatment, factors influencing
practice, and challenges affecting adoption. Each results section
is immediately followed by a thematic discussion situating the
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findings within the existing literature. A total of 178 rural women
participated in this study (Table 1).

Table 1: Level of Knowledge of Water Treatment Among Rural Women in llesa East LGA (N = 178).

Questionnaire Item Yes n (%) No n (%)

Have you heard of water treatment before? 150 (84.3) 28 (15.7)

Do you think it is 1mp0111";2;1t to treat water before 129 (72.5) 49 (27.5)
Are you aware of any health risks related to un-

treated water? 142(79.8) 36 (202)

Is any water that appears clear safe for consump- 150 (84.3) 28 (15.7)

tion?

How would you rate your knowledge of water
treatment methods?

Very Good: 18 (10.1%) Good: 30 (16.9%)

Fair: 84 (47.2%) Poor: 46 (25.8%)

What is your source of information on water
treatment?

Community meeting: 30 (16.9%) Health workers: 13

ilve 0, i . 0,
(7.3%) Family: 58 (32.6%) Friends: 77 (43.3%)

How can you treat water at home to make it safe?

Boiling: 32 (18.0%) Filtration: 57 (32.0%) Chemical
treatment: 57 (32.0%)

Solar disinfection: 21 (11.8%), Others:
11 (6.2%)

A significant proportion (84.3%) of respondents were aware
of water treatment, and 72.5% acknowledged its importance
before consumption. Furthermore, 79.8% recognised health risks
linked to untreated water. However, paradoxically, 84.3% also
incorrectly believed that water that appears clear is automatically
safe to drink, a dangerous misconception that has direct public
health implications, as many pathogenic micro-organisms are
invisible to the naked eye. This finding is consistent with Khalig, et
al, (2022), who documented similar misconceptions about water
clarity as a safety indicator among women in Karachi, Pakistan,
and underscores the critical importance of targeted health literacy
programmes that go beyond basic awareness to correct specific
misconceptions.

Self-rated knowledge showed that 47.2% of respondents
rated their knowledge of water treatment as only “fair,” while a

mere 10.1% rated theirs as “very good.” This reflects a significant
subjective knowledge deficit, despite relatively high awareness
rates. Friends (43.3%) and family (32.6%) were the predominant
sources of information, while health workers accounted for only
7.3%, an alarmingly low proportion that reflects the inadequate
reach of formal health extension services in the study community.
These findings align with Admasie, et al, (2022), who identified
limited access to health worker education as a key contributor to
knowledge gaps in rural Ethiopian communities, and reinforce the
urgent need to strengthen community health worker deployment
and WASH education programming in Ilesa East LGA. Regarding
specific treatment methods, filtration and chemical treatment were
equally recognised (32.0% each), followed by boiling (18.0%) and
solar disinfection (11.8%) (Table 2).

Table 2: Practices of Household Water Treatment Among Rural Women (N = 178).

Questionnaire Item

Yes n (%)

No n (%)

Do you do anything to make water safe to
drink?

120 (67.4)

58 (32.6)

Which water treatment practices do you
currently use at home?

Boiling: 36 (20.2%) Filtration: 77 (43.3%) Solar
disinfection: 38 (21.3%)

I do not treat water: 9 (5.1%), Others: 18 (10.1%)

How often do you treat the water you use for
drinking?

Rarely: 18 (10.1%) Sometimes: 89 (50.0%)

Always: 71 (39.9%)

What is the primary reason you treat water
at home?

Make water safe: 37 (20.8%), Improve taste: 44
(24.7%), Remove impurities: 27 (15.2%)

Recommended by health authorities: 34 (19.1%)
Cheap to use: 10 (5.6%) Requires less time: 26
(13.6%)
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About 67.4% of respondents reported practising some form of
water treatment, while 32.6% did not treat their drinking water
at all. Among those who treated water, filtration (43.3%) was the
most commonly practised method, followed by solar disinfection
(21.3%) and boiling (20.2%). Notably, 5.1% explicitly reported not
treating water. The predominance of filtration over boiling in this
study contrasts with findings from some Ethiopian studies where
boiling predominated [1,16], potentially reflecting local variations
in available technologies, cultural preferences, and energy access.
Solar disinfection’s relatively higher uptake (21.3%) compared
to some comparable studies suggests some community-level
penetration of this low-cost technology, which holds promise for
scale-up given the tropical climate of Osun State.

A critical finding is that only 39.9% of respondents treated their
drinking water consistently (“always”), while 50.0% did so only

Table 3: Factors Influencing Practices of Water Treatment (N = 178).
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“sometimes” and 10.1% “rarely.” This 60.1% rate of inconsistent
or absent practice among all respondents, including those who are
aware of water treatment, powerfully illustrates the knowledge-
practice gap and confirms the theoretical predictions of the KAP
model. Regarding motivations for treatment, improving taste
(24.7%) was the most frequently cited primary reason, followed
by making water safe for drinking (20.8%), health authority
recommendation (19.1%), and impurity removal (15.2%). The
primacy of taste improvement over safety as a motivation is a
particularly significant behavioural insight, suggesting that health
communication strategies should emphasise both safety and
sensory quality benefits to maximise uptake. These findings are
consistent with Crider, et al, (2023), who identified taste and smell
preferences as important drivers of water treatment behaviour in
low-income settings (Table 3).

Questionnaire Item Yes n (%) No n (%)
Do factors influence your decision to treat water at home? 131 (73.6) 47 (26.4)
Do you know where to obtain water treatment materials? 141 (79.2) 37 (20.8)
Is the cost of water treatment affordable? 150 (84.3) 28 (15.7)
Does household water treatment consume much time? 140 (78.7) 38 (21.3)
Is there any time of year you do not treat your water? 121 (68.0) 57 (32.0)

If yes to Q24, which season? Wet season: 116 (65.2%) Dry season: 62 (34.8%)

A substantial majority (73.6%) acknowledged that specific
factors influence their decision to treat water at home. Most
respondents (84.3%) perceived water treatment as affordable, and
79.2% knew where to obtain treatment materials, suggesting that
material access and cost may be less prohibitive in this community
than in some comparable studies [8]. However, 78.7% reported
that water treatment consumed considerable time, reflecting the
time-poverty characteristic of rural women documented across the
African WASH literature [14,25]. This time burden is particularly
significant given that 50.0% of respondents were traders and
17.4% housewives, both groups managing multiple concurrent
responsibilities.

A notable finding is that 68.0% of respondents reported
seasonal variations in water treatment behaviour, with 65.2%

specifically discontinuing treatment during the wet season. This
counterintuitive finding, treating water less during the rainy season
when surface water contamination risk typically increases due to
agricultural runoff and flooding, may reflect the widely documented
misperception that rainwater and visually turbid water are more
dangerous, while the relatively clear appearance of surface water
during early wet season rainfall lulls communities into a false sense
of security. This seasonal pattern has important implications for
the timing and targeting of health communication campaigns and
reinforces the need for year-round, not seasonal, water treatment
promotion. These findings are partially consistent with those of
Das, et al, (2022), who identified indigenous ecological perceptions
of water quality as important mediators of water management
behaviour in rural communities (Table 4).

Table 4: Challenges Affecting the Adoption of Water Treatment Methods (N = 178).

Questionnaire Item Yes n (%) No n (%)

Do community practices influence water treatment habits? 121 (68.0) 57 (32.0)

Have you encountered problems with the water treatment methods you use? 138 (77.5) 40 (22.5)
Does the season of the year affect the adoption of water treatment? 138 (77.5) 40 (22.5)
Does cultural belief affect the adoption of water treatment? 138 (77.5) 40 (22.5)

American Journal of Biomedical Science & Research



Am ] Biomed Sci & Res

Copyright®© Oladiran Isaiah Olagunju

What problems have you encountered with water treatment?

Equipment/materials un-

available: 17 (9.6%) Water

tastes bad after treatment:
33 (18.5%)

Method not effective: 51 (28.7%)
Application too complicated: 50
(28.1%) Too expensive: 27 (15.2%)

What support do you need to improve your water treatment practices?

Better access to treatment equip-
ment: 93 (52.2%). More informa-
tion/education: 32 (18.0%)

Subsidies/financial support:
17 (9.6%). Improved water
sources: 36 (20.2%)

The data reveal that challenges to water treatment adoption
are widespread and multifaceted. Community practices were
identified as influential in water treatment habits by 68.0% of
respondents, highlighting the powerful role of social norms and
peer influence in shaping individual behaviour. A striking 77.5%
reported encountering problems with their water treatment
methods, underscoring the inadequacy of current access to
effective, user-friendly water treatment technologies in the study
community. Equally, 77.5% reported that both seasonal factors and
cultural beliefs affected their adoption of water treatment, findings
that simultaneously implicate environmental determinism and
deeply embedded cultural frameworks in perpetuating inadequate
treatment practices.

Amongspecificproblemsencountered, perceivedineffectiveness
of treatment methods (28.7%) and perceived complexity of
application (28.1%) were the most frequently reported barriers,
followed by post-treatment taste problems (18.5%) and cost
(15.2%). These findings are particularly instructive for programme
design: the perception that treatment methods are ineffective,
whether or not this reflects actual product failure or unrealistic
expectations, points to the need for quality assurance of distributed
water treatment products, clear communication of their correct
application, and real-time feedback mechanisms for communities
to report product concerns. The complexity concern reinforces
the need for technologies that are intuitive, culturally familiar, and
compatible with existing household practices, consistent with the
recommendations of 4jith, et al, (2022) and Crider; et al, (2023).

Regarding support needs, better access to treatment
equipment and materials (52.2%) was the most frequently cited
priority, followed by improved water sources in the community
(20.2%) and more information and education (18.0%). Only 9.6%
specifically requested financial subsidies, suggesting that material
access rather than affordability per se is the primary barrier in
this community, a finding that has direct implications for supply
chain and distribution strategies. The strong demand for improved
information and education (18.0%) aligns with the identified
knowledge deficit and underscores respondents’ own recognition
of the importance of health literacy in improving practice. These
findings collectively confirm the multi-dimensional nature of
the challenge and the necessity of comprehensive, integrated
WASH programmes that simultaneously address supply, demand,

knowledge, and structural barriers [26,24].

Discussion

Level of Knowledge of Water Treatment

A large majority (84.3%) of respondents had heard of water
treatment, and 79.8% were aware of health risks associated with
untreated water, findings that are broadly consistent with reported
awareness levels in comparable rural communities across sub-
Saharan Africa [1,16]. Admasie, et al, (2022) reported similarly
high awareness rates among rural women in southern Ethiopia, yet
observed that awareness did not translate into consistent practice
a pattern replicated with striking accuracy in the current study
[1]. However, only 10.1% of respondents rated their knowledge as
“very good,” with 47.2% self-rating as only “fair,” revealing a critical
qualitative deficit beneath the surface of relatively high awareness
indicators [22]. Most alarmingly, 84.3% of respondents incorrectly
believed that water which appears visually clear is automatically
safe for human consumption, a pervasive and epidemiologically
dangerous misconception that has been documented in similar
low-income community settings [22,8]. This finding is particularly
critical because many waterborne pathogens, including Vibrio
cholerae, Salmonella typhi, and Giardia lamblia, are invisible
to the naked eye and do not alter water’s appearance, meaning
that this misconception directly negates any motivation to treat
water that appears clear [16,31]. The dangerous convergence of
nominal awareness with fundamental misconceptions about water
safety underscores that awareness campaigns alone are wholly
insufficient, and that depth-oriented, misconception-targeted
health education is urgently needed [26].

Friends (43.3%) and family (32.6%) were identified as the
dominant sources of water treatment information, reflecting
the pervasive role of informal social networks in shaping health
knowledge in rural communities [28,5]. Critically, only 7.3% of
respondents cited health workers as a source of water treatment
information an alarmingly low proportion that reflects the severely
limited reach of formal health extension services in the study
community and mirrors deficits documented in rural Ethiopian
WASH contexts [1,3]. Admasie, et al, (2022) specifically identified
access to health extension worker education as one of the strongest
independent predictors of adequate household water treatment
knowledge, making the 7.3% figure in the current study a critical
programme target [1]. The preponderance of friends and family
as information sources simultaneously confirms the influence of
social norms on water treatment knowledge and suggests that
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peer education and community champion models could be highly
effective vehicles for knowledge improvement [3,15]. Dutta (2024),
in a comparable study of hygiene knowledge among communities
in Bangladesh, demonstrated that targeted, community-embedded
educational interventions significantly improved both the accuracy
and depth of hygiene-related knowledge beyond what informal
social transmission could achieve [11]. These findings collectively
justify priority investment in deploying and training community
health extension workers with specific WASH mandates in Ilesa East
LGA, supported by structured community education programmes
that explicitly correct documented misconceptions [26,28].

Water Treatment Practices

Filtration (43.3%) was the most commonly practised water
treatment method among respondents, followed by solar
disinfection (21.3%) and boiling (20.2%), while 5.1% reported no
treatment at all [16,8]. The predominance of filtration over boiling
in this study marks a notable departure from Ethiopian studies,
where boiling consistently emerges as the primary household
water treatment method, suggesting context-specific differences
in technology availability, cultural preference, and energy access
that warrant further investigation [1,16]. The relatively high uptake
of solar disinfection (21.3%) is a particularly noteworthy finding
that signals some community-level penetration of this low-cost,
environmentally sustainable HWT technology [8,3]. The suitability
of SODIS for the tropical climate conditions of Osun State, where
solar radiation is abundant and consistent throughout most of the
year, has been well documented, and this existing uptake provides
a strong foundation for scale-up through community-based
promotion programmes [3]. The finding that 5.1% of respondents
reported no water treatment whatsoever constitutes a direct and
preventable public health risk, particularly given the documented
contamination levels in the unimproved water sources utilised by a
significant proportion of the study community [26,24]. Walekhwa,
et al, (2022) from Uganda specifically documented that even
water from improved sources routinely fails microbiological safety
standards at the point of consumption due to inadequate treatment
and storage practices, a finding that emphasises the critical
importance of consistent HWT even when water sources appear
improved [31,17].

Only 39.9% of respondents treated their drinking water
consistently (“always”), while 50.0% did so only “sometimes” and
10.1% “rarely” meaning that 60.1% of all respondents, including
many who practise water treatment, do so inconsistently [8,1].
This finding powerfully illustrates the knowledge-practice gap and
confirms the theoretical predictions of the KAP model, wherein
awareness and even nominal practice do not guarantee the
sustained, consistent behaviour required to realise public health
benefits [22,21]. Critically, improving taste (24.7%) was the most
frequently cited primary motivation for water treatment, outranking
making water safe for drinking (20.8%) a finding that reveals the
importance of sensory motivations in driving HWT behaviour
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in this community [8]. Crider, et al, (2023) in their systematic
review specifically documented taste and odour preferences as
underappreciated but highly influential drivers of water treatment
adoption and consistency in low-income settings, particularly for
chemical disinfection methods [8,9]. This has direct and actionable
implications for health communication strategy: messaging that
simultaneously emphasises both the safety benefits and the
taste and aesthetic benefits of treated water is likely to achieve
significantly higher adoption and consistency rates than safety-
only communication [3,23]. Integrating multi-benefit messaging,
including taste, odour, and safety, has been demonstrated to
improve treatment adoption in comparable community settings
and should be systematically incorporated into water treatment
promotion programmes in Ilesa East LGA [8,28].

Factors Influencing Knowledge and Practice

Treatment affordability was perceived positively by 84.3%
of respondents, and material availability was reported by 79.2%,
suggesting that in this particular community, cost and access, while
still important, may be less prohibitive than in some comparable
contexts documented in the literature [6]. However, 78.7% of
respondents reported that water treatment consumed considerable
time, directlyimplicating the well-documented phenomenon of rural
women'’s “time poverty” as a structural determinant of inconsistent
water treatment practice [14]. Fonjong and Zama (2023) from
Cameroon systematically demonstrated that rural
multiple concurrent responsibilities, water collection, childcare,
food preparation, and agricultural and trading activities, leave
minimal time for the labour-intensive demands of water treatment,
especially boiling [14,25]. The fact that 50.0% of respondents in
this study were traders, a livelihood that demands extended hours

women’s

outside the household, compounds the time-poverty dynamic and
further constrains the frequency with which water treatment can
be practised consistently [19]. Educational attainment is a critical
structural factor that was not directly measured in this instrument
but is strongly implicated through the knowledge differentials
observed: across multiple comparable studies, women with higher
educational attainment consistently demonstrate superior water
treatment knowledge and more consistent practice [1,21]. Gizaw, et
al, (2022), in their study of rural northwest Ethiopia, confirmed that
educational level was among the strongest independent predictors
of consistent household water treatment practice, reinforcing the
long-term importance of girls’ education as a structural driver of
household health behaviour [16,21].

A striking and epidemiologically significant finding was that
68.0% of respondents reported seasonal variations in their water
treatment behaviour, with 65.2% specifically reducing treatment
during the wet season, paradoxically, the period of highest
waterborne contamination risk [10,32]. This counter-intuitive
pattern is consistent with evidence on the role of indigenous
ecological knowledge systems in shaping
health behaviour, where rainfall is often perceived as a natural

environmental

American Journal of Biomedical Science & Research



Am ] Biomed Sci & Res

purification process that renders water safe without treatment
[15]. Das, et al, (2022) specifically documented in their analysis
of indigenous ecological knowledge and ecosystem services that
local communities often rely on traditional perceptions of water
quality, including rainfall-sourced water, that may be ecologically
informed but contradict microbiological safety evidence [10].
Zvobgo, et al, (2022), in their structured assessment of indigenous
and local knowledge in the African water sector adaptation, found
that these knowledge systems, while valuable for many aspects of
water management, may create specific safety blind spots where
scientific and indigenous frameworks diverge most sharply [32].
Galappaththi and Schlingmann (2023) recommend integrating
scientific water safety evidence with existing local knowledge
frameworks rather than dismissing indigenous knowledge, as the
latter approach has been shown to improve community acceptance
and sustain behaviour change [10,15]. Environmental knowledge,
attitudes toward sustainable consumption, and policy awareness
have also been shown to be systematically linked to household
water management decisions, suggesting the importance of
comprehensive environmental health

alongside specific water treatment [23,30].

literacy programmes

Challenges Affecting the Adoption of Water Treatment
Methods

Community practices were identified as influential on individual
water treatment habits by 68.0% of respondents, underscoring the
powerful normative and social dimensions of health behaviour in
rural communities where communal norms often exert stronger
influence than individual knowledge [24,26]. This finding aligns
with social norm theory and has been specifically documented in
rural African WASH contexts, where the practice or non-practice of
community members functions as a powerful positive or negative
cue to action [5,13]. A striking 77.5% of respondents reported
having encountered problems with water treatment methods,
indicating widespread dissatisfaction with current treatment
technologies and processes that directly impede consistent
adoption [8,24]. Perceived ineffectiveness (28.7%) and perceived
complexity of application (28.1%) were the most commonly
reported specific problems, barriers that have been consistently
documented across rural African WASH literature as primary
[4,24].
taste deterioration was reported by 18.5% of respondents, a
finding with particular salience given that improving taste was
simultaneously the most frequently cited motivation for treatment
(24.7%), creating a direct contradiction between motivation and
experience that may explain inconsistent practice [8]. Cultural
beliefs were acknowledged by 77.5% as affecting water treatment
adoption, a rate reflecting deeply embedded cultural frameworks
that require culturally sensitive programme design approaches,

drivers of treatment discontinuation Post-treatment

rather than purely technical or educational interventions [10,32].
The convergence of cultural, seasonal, structural, and technological
barriers observed in this study creates a complex, multi-layered
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challenge that demands comprehensive, integrated responses
combining technology quality improvement, cultural adaptation,
and sustained community engagement [12,27].

Better access to water treatment equipment and materials
was identified as the highest-priority support need by 52.2% of
respondents, a finding that positions supply chain infrastructure
as a critical programmatic priority for improving water treatment
practice in the study community [2,24]. The primacy of material
access over cost as the dominant barrier, evidenced by only
9.6% specifically requesting financial subsidies, suggests that
distribution infrastructure and supply chain reliability, rather
than price, are the binding constraints in this community, a finding
with important programmatic implications [4,6]. Improved water
sources in the community were demanded by 20.2% of respondents,
confirming that infrastructural investment in source water quality
improvement, not only point-of-use treatment promotion, is a
necessary component of a comprehensive WASH strategy for
Ilesa East LGA [18,19]. The explicit demand for more information
and education by 18.0% of respondents is itself a significant
finding women’s self-identification of their knowledge deficits
demonstrates health literacy motivation that programmes should
immediately capitalise upon [3,28]. Dutta (2024) and Sharmin, et
al, (2025) both found in Bangladesh that women who recognised
and expressed their own knowledge gaps were significantly
more receptive to community health education interventions
and demonstrated higher post-education practice improvement
rates [11,29]. Comprehensive, integrated WASH programmes that
simultaneously address supply chain access, health education,
cultural competence, and community governance structures
are therefore the evidence-based imperative for Ilesa East LGA
[26,27]. Future programmes must be explicitly gender-responsive,
designed in partnership with rural women themselves, and rooted
in community participatory approaches that treat women as agents
of change rather than passive beneficiaries of externally designed
interventions [2,14].

Conclusion

This study provides original, locally contextualised evidence on
the knowledge and practice of household water treatment among
rural women in Ilesa East Local Government Area, Osun State,
Nigeria. Drawing on field survey data from 178 rural women, the
study reveals a substantial and multi-layered knowledge-practice
gap with direct implications for household water safety and the
burden of waterborne disease in the study community. While
84.3% had nominal awareness of water treatment and 79.8%
recognised health risks from untreated water, only 39.9% practised
water treatment consistently, and 84.3% held the dangerous
misconception that visually clear water is inherently safe, a belief
that fundamentally undermines the public health rationale for water
treatment [22,8]. The 60.1% rate of inconsistent or absent practice
among all respondents confirms the theoretical predictions of the
KAP model and the Health Belief Model, wherein awareness alone
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is insufficient to drive behaviour change in the absence of enabling
structural conditions [1,16].

Filtration (43.3%) and solar disinfection (21.3%) were the
predominant treatment methods, with important implications for
scale-up given the favourable tropical climate conditions of Osun
State [3]. Key determinants of practice included time constraints
(78.7%), seasonal behavioural patterns driven by indigenous
ecological perceptions [10,32], and cultural beliefs (77.5%), all of
which interact with structural deficits in water treatment equipment
access and health information delivery to sustain inadequate
practice. The challenges documented, perceived ineffectiveness
(28.7%), application complexity (28.1%), and post-treatment
taste deterioration (18.5%), point to the need for improved
technology quality, user-centred design, and multi-benefit health
communication strategies [8,24]. This study contributes a critically
needed evidence base for gender-responsive, context-specific
WASH interventions in rural Osun State and offers generalisable
insights for comparable communities across south-western Nigeria
and the broader West African region. Achieving SDG 6 in this context
requires sustained, coordinated action across health, education,
infrastructure, and social protection sectors [18,26].

Recommendations

Based on the findings of this study, the following evidence-
based recommendations are advanced for policy makers, health
programme designers, community health practitioners, and
researchers:

For Government and Health Policy Makers

The Osun State Ministry of Health should integrate targeted
water treatment education into existing Community Health
Extension Worker (CHEW) training curricula, given that only 7.3%
of respondents cited health workers as information sources [1,3].

Government should invest in the subsidised community-level
distribution of affordable water treatment products, particularly
filtration devices and SODIS materials, through established
community health and social protection programmes, addressing
the 52.2% who cited material access as their primary support need
[24,4].

Community Health Practitioners and NGOs

Community health education sessions must explicitly correct
the documented misconception that clear water is always safe
to drink, held by 84.3% of respondents, using locally adapted,
participatory visual demonstration approaches [22,28].

Peer education platforms led by market traders, who constitute
50.0% of the study population, should be established to leverage
the dominant role of friends (43.3%) and family (32.6%) as
information sources [15,5].
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Researchers

Longitudinal studies should assess the sustainability of water
treatment behaviour change following community health education
interventions in Ilesa East LGA.
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