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Background: Access to safe water, sanitation and hygiene (WASH) services is a basic human right
and fundamental for improving public health. Despite improvements in WASH services in
Bangladesh, consistent hygiene practices and equitable access to WASH facilities remained
challenging in disaster prone char areas. The JAMUNA Project implemented by Bangladesh Red
Crescent Society aimed to improve WASH conditions and hygiene practices in vulnerable

populations of Sariakandi Upazila, Bogura District.

Objectives: To explore accessibility, adoption and accessibility of hygiene related WASH

interventions and their influences on hygiene practices at the community level

Methods: A concurrent mixed-methods implementation research study was conducted in two
unions of Sariakandi Upazila covered by the JAMUNA Project using CFIR framework. The study
population included adult married men and women for the quantitative survey, and adult
beneficiaries who had received WASH infrastructure support or were exposed to WASH
interventions for the qualitative component. The sample size for the quantitative data collection
was 85 participants, while qualitative data were collected through 8 IDI and 2 FGDs. Systematic
random sampling method was applied for the survey data collection while purposive sampling was
used for the qualitative data collection. The analysis was conducted using STATA MP 17.0 version

for the quantitative and qualitative data were analyzed using framework thematic analysis.

Results: Most households had access to improved sanitation facilities and improved water sources.
However, inconsistent handwashing with soap at key times was observed. Handwashing after toilet
use was more commonly practiced than before food preparation and eating. Access to a tube well
did not ensure the presence of a functional handwashing facility. tationted space was identified as
a main barrier to establishing handwashing facilities and participants described perception of
maintaining the presence of soap and water availability at the facilities. Several households
reported soap inside the latrine and soap availability at the handwashing facilities which facilitated
handwashing practices. Practical demonstrations during courtyard sessions were identified as a

facilitator for improving handwashing behaviours. In contrast, financial constraints such as initial



procurement costs for latrine construction materials and delayed reimbursement were identified

as key barriers, particularly among household with poor income.

Conclusions: The study found high reported access WASH facilities and variable hygiene practices
in the study areas. The JAMUNA Project interventions were perceived to support hygiene related
practices, although gaps in consistent handwashing practices and access to basic handwashing
facilities remained limited. The provision of soap or promotion of soap availability based on the
community perceptions and existing practices, should be incorporated in future implementation.

The reimbursement process should be revised to better reach the households with low income.

Keywords: Water, sanitation, and hygiene (WASH); handwashing; hygiene practice; sanitation;

mixed-method study; Bangladesh
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1.1 Background and Rationale

Access to safe water, sanitation, and hygiene (WASH) is a basic human need and right for health
and well-being. The United Nations has committed to improving WASH access by 2030 and tracks
progress through Sustainable Development Goal 6 (SDG 6). According to the 2025 World Health
Organization (WHO) and United Nations Children’s Fund (UNICEF) Joint Monitoring Programme
(JMP) report, global access to basic sanitation service (use of improved latrine without sharing with
other households including hygienic design separating excreta from human contact), basic water
services (water from an improved source within 30 minutes collection time including queuing) and
basic hygiene services (handwashing facility at home with soap and water) has increased globally
in recent years. However, 354 million people worldwide are still practicing open defecation and 7%
of the global population have no access to handwashing facilities, highlighting inequalities in access
to WASH services (JMP, 2025). In addition, climate change has major consequences on WASH
services, particularly in South Asia, the Middle East, and sub-Saharan Africa (Bastable et al., 2025).
Increasing extreme weather events, such as climate-driven flooding, make it harder to maintain
hygiene practices by limiting water availability and destroying latrines, thereby halting progress

toward the elimination of open defecation (UNICEF and Global Water Partnership, 2022).

Bangladesh has made substantial progress in WASH services, with 68% basic sanitation coverage
(up from 50% in 2015) and 72% basic handwashing station access by 2024 (JMP, 2025). However,
these national averages mask geographical disparities. Rural households have less access to basic
handwashing facilities than urban households. This difference is more evident in char (island in a
river) areas that are highly susceptible to flooding, river bank erosion, and drought. In char areas,
open defecation exceeds 15% (Islam et al, 2013; Islam 2021) compared to less than 1% nationally,
with very low handwashing practice at critical times (e.g. after toilet use, before eating). Multiple
determinants influence WASH access and hygiene practice, including household wealth, education,
gender of household head (Hossain et al., 2021), and soap availability (Parveen et al., 2018). Yet,
almost all existing research has focused on mainland rural or urban settings, leaving char
communities severely understudied. In addition, there are limited applications of implementation

science in the complex WASH sector (Setty et al., 2019).

13



The Jamuna chars are the most impoverished and isolated areas of Bangladesh and are regularly
affected by monsoon flooding (Marks, 2010), which destroys latrines, contaminates water sources,
and limits hygiene practices. In response to these vulnerabilities, the Joint Actions for Mitigating
Climate Uncertainties & Natural Adversities (JAMUNA) Project, named after the Jamuna River
starting from Teesta in the north to the Ganges in the south, targets about 167,000 people across
nearly 40,000 households (4.175 family members per household). Since 2025, this project has been
implemented by Bangladesh Red Crescent Society (BDRCS) with support of Swiss Red Cross (SRC)
in 4 districts, including hardware construction support (e.g., tube well, latrines) and software
components (e.g., hygiene promotion) to improve community resilience and climate adaptation.
The project provides courtyard sessions on various topics covering hand hygiene, personal hygiene,
and provides cash transfer to the beneficiary who is selected to receive latrine construction (a flush
latrine with pit). The aim was to increase adaptation of hygiene practices, including the self-set up
of handwashing facilities, and to replicate a flush latrine with a pit, a type of improved latrine, in

the community.

This study addressed a critical evidence gap in char areas, where context-specific evidence on
WASH remains limited despite the availability of national and global WASH data. It also applied an
implementation research lens to the WASH sector in char settings. By using the Consolidated
Framework for Implementation Research (CFIR), this study generates insights to improve program
design, guide resource allocation, strengthens climate-resilient WASH strategies, and informs
public health policies targeting the most marginalized populations. Findings would help different
levels of stakeholders adapt interventions to overcome bottlenecks barriers to reach the most

needed community in the char community.

1.2 Problem Statement

Though Bangladesh has achieved a good national progress in WASH coverage, char communities
remain disproportionately affected by poor sanitation and hygiene practices, with open defecation
exceeding 15% and very low handwashing practice at key times. These communities face recurrent
and intensified climate-induced hazards, such as flooding and river bank erosion, which destroy

WASH infrastructure and undermine hygiene behaviors.
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The JAMUNA Project is currently implementing a community-based WASH and disaster risk
reduction (DRR) intervention in the char communities. However, there is no systematic evidence
on the implementation outcomes and barriers and facilitators affecting hygiene practice and reach
of the hygiene promotion activities in this context. Critical knowledge gaps exist on how household
characteristics, community factors, implementation process, and intervention strategy can
influence the uptake of hygiene behaviors, and the availability and accessibility to WASH facilities
in char communities. Therefore, this research aims to identify the uptake of hygiene practice,
availability, and accessibility to WASH infrastructures including exploring implementation barriers
and facilitators by using CFIR framework, ultimately informing evidence-based improvements to
WASH programming and policy.

1.3 Research Questions

What is the adoption of hygiene practice, availability, and accessibility to hygiene-related WASH

interventions among climate-vulnerable char communities, and how do they influence hygiene

practices?

1.4 Study Objectives
1.4.1 Overall Objective
To explore accessibility, adoption, and accessibility of hygiene-related WASH interventions and

their influences on hygiene practices at the community level

1.4.2 Specific Objectives
The specific objectives of this study are:
1. To assess hygiene practices (self-reported handwashing practice at key times) at the
household level
2. To determine the availability and accessibility to WASH facilities at the household and
community level
3. To explore barriers to practicing hygiene at the household level following WASH
interventions
4, To explore barriers and facilitators to accessing hygiene promotion activities by JAMUNA

Programme
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1.5 Structure of the Thesis

This thesis is organized into six chapters. Chapter 1 provides an introduction, including the
background, context, rationale, and study objectives. Chapter 2 presents a comprehensive review
of existing literature, drawing on key findings from international, regional, and national studies. It
synthesizes common findings, highlights differences across regions or districts, and incorporates
recent evidence from the latest research and reports. Chapter 3 outlines the methodology used in
this study, covering study design, study setting and population, sample size, sampling methods,
data collection, and data analysis. In addition, the ethical consideration is provided at the end of
Chapter 3. Chapter 4 presents the results, reporting both quantitative and qualitative findings.
Chapter 5 provides a discussion and interpretation of the results, drawing comparisons and
contrasts with findings from other contexts that share similarities with char communities. Chapter
6 concludes the thesis by summarizing key conclusions and offering evidence-based

recommendations for policy and practice.
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Water, sanitation, and hygiene (WASH) services are key determinants of health and are
fundamental to human dignity and well-being. The Joint Monitoring Programme (JMP) 2025
reported improvements in WASH sectors globally, including access to basic drinking water,
sanitation, and hygiene within a decade. However, achieving the SDG target of 99% access by 2030
remains a significant challenge. Low-income and low-middle-income countries (LMICs), in
particular, have been left behind in this progress. The difference persists across regions, for
example, the global rate of open defecation is 4% in 2024, however, it remains higher in Sub-

Saharan Africa (15%) and has increased in Oceania from 13% to 15% (JMP, 2025).

Hygiene practices, such as handwashing with soap at key times and access to basic WASH
infrastructure are important in the prevention of communicable diseases and improvement of
overall wellbeing. Evidence shows that handwashing with soap reduces the risk of diarrhea by 30%
(Wolf et al., 2022) and respiratory tract infections in LMICs by 16% (Ross et al., 2023). Similarly,
improvements in sanitation have substantial health benefits. A systematic review by Shang et al.
(2022) reported that enhanced sanitation interventions in rural China decreased the risk of

diarrhea (60%) and soil-transmitted helminths (65%) compared to no intervention.

To effectively interrupt the transmission of pathogens, the WHO and UNICEF recommend five key
times for handwashing in the community. These key times include before preparing food, before
eating or feeding/breastfeeding others, after using the toilet or handling feces, after coughing,
sneezing, and nose blowing, and when hands are visibly dirty. In addition to handwashing, access
to improved latrines and proper use are essential for preventing communicable diseases and are

positively associated with handwashing practice and an inverse relationship with open defecation.

Despite the proven benefits, the adoption of optimal hygiene practices remains uneven, largely
due to multiple interrelated factors. At the most fundamental level, access to WASH infrastructure
strongly influences behavior. The presence of handwashing facilities with soap and water at the
household level influences handwashing practices, increasing handwashing two times after fecal

contact and 2.6 times before food contact (Wolf et al., 2018). Similarly, access to a clean
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handwashing station is positively correlated with good handwashing practice (Benja et al., 2013).
However, the lack of a regular water supply at the handwashing station reduces the practice of
handwashing with soap (Tamene et al., 2023). Additionally, the distance between WASH facilities
(toilets and handwashing facilities) matters, with a greater distance reducing the likelihood of
handwashing after using the toilet (O’Brien et al., 2025). Globally, handwashing practice remains
suboptimal, with only 26% of people washing their hands after potential fecal contact in 2015 (Wolf
et al., 2018). Such practices are less prevalent in resource-poor settings where there is no soap or

poor access to water (Gizaw et al., 2023; Parveen et al., 2018; Tamene et al., 2023).

Beyond infrastructure, household and demographic characteristics play a significant role. Evidence
suggests that the availability of a latrine in a household and the presence of a handwashing station
was associated with larger family size (four members or more) and receiving information from
community health volunteers (Belachew et al., 2018). Similar findings have been reported in
Ethiopia, where household-level factors such as wealth index influence the presence of a basic

handwashing facility (Odo et al., 2021).

Socioeconomic inequalities further contribute to disparities in WASH access and practices. Nguyen
et al. (2025) found that household wealth and the education level of the household head play a
role in the adoption of WASH-related practices in India. This study reported that female-headed
households, and households belonging to tribes and scheduled castes faced constraints in adopting
WASH practices. In India, shared latrines in slum communities are common among poor families
and are associated with a higher likelihood of open defecation because they are too dirty to use
compared with basic household latrines (Heijnen et al., 2015). In Ethiopia, households with
improved latrines are two times likely to have a handwashing facility, highlighting the

interconnected nature of WASH components (Odo et al., 2021).

Additionally, climate change, along with extreme weather events and hazards, affects the
availability and accessibility of WASH services, thereby hindering hygiene practices in communities.
Climate change directly impacts water resource infrastructure, water availability and quality of
water, sanitation, and hygiene services (UNICEF and GWP, 2022). The report also mentions that a

reduction in water availability makes hygiene practices more challenging and reduces the
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effectiveness of behavioral change communication (UNICEF and GWP, 2022). Evidence shows that
water insufficiency during the dry season in Nepal limited water use, leading to reduced bathing
frequency, increased use of grey water for toilet flushing, and the need to purchase drinking water

(Kharti and Shrestha, n.d.).

Similar patterns are observed in the Bangladesh context. The progress of Bangladesh in WASH
services is evident, with 68% of households having access to basic sanitation and 72% to basic
handwashing facilities by 2024 (JMP, 2025). However, the report mentions that rural households
have 14% less access to basic handwashing facilities than urban households reaching 80%. The
difference is more pronounced in char (island in a river) areas, with reports that only half of
households have handwashing facilities (Islam, 2021). Although open defecation is reported to be
below 1% nationally in WHO/UNICEF Joint Monitoring Programme, studies conducted in char
communities by Islam et al. (2013) and Islam (2021) found substantially higher prevalence rates
exceeding 15%. In addition, the practice of handwashing after using the toilet and before eating a

meal is very low (47%) in char communities (Islam, 2021).

Multiple factors affect the availability of handwashing facilities, handwashing practice, and
improved household sanitation facilities in Bangladesh. Hossain et al. (2021) stated that female-
headed households have a lower likelihood of having basic handwashing facilities due to lower
incomes. A study by Parveen et al., (2018) described that mothers of neonates usually use water
only due to a lack of soap availability in Bangladesh. In addition, household wealth and the
education level of households are significant determinants of access to combined WASH facilities
(Mondal et al. (2025). The richest households have the highest improved latrine ownership and
better latrine cleanliness (Bangladesh Bureau of Statistics, 2020). In rural Bangladesh, households
using shared improved latrines who were dissatisfied with their facilities were more likely to
practice open defecation than households who were satisfied with their shared sanitation facilities
(Nelson et al., 2014). Previous evidence reported that mothers who received monthly courtyard
sessions had higher knowledge and practice scores (48% and 89%, respectively) related to
handwashing after using the toilet compared to the knowledge and practice of mothers (33% and

79%, respectively) in control groups (Siddiqua et al., 2023). A study in an urban informal settlement
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in Dhaka found that people who did not properly adhere to handwashing had higher odds of

developing communicable diseases (Nabi et al., 2025).

Despite the availability of evidence at global, regional, and national levels, there is limited
application of implementation science in the WASH sectors. Given the multiple layers of
implementation, different actors, and contextual factors, the use of implementation science can
help evaluate and scale evidence-based interventions (Haque and Freeman, 2021). This study
assessed the adoption of hygiene practice, availability, and accessibility to WASH facilities at the
household and community level following interventions supported by the JAMUNA Programme,
using the consolidated framework for implementation research (Damschroder et al., 2009). In
addition, it explored the barriers to practicing hygiene at the household level and barriers and

facilitators to hygiene promotion activities under the project.

2.2 Conceptual/Theoretical Framework

Consolidated Framework for Implementation Research (CFIR)

This implementation research study applied the Consolidated Framework for Implementation
Research (CFIR) (Damschroder et al., 2009). The CFIR is used for this study because it provides a
comprehensive framework to understand how climate-resilient WASH interventions are
implemented, adopted, and influenced by individual, community and contextual factors in char
communities. It allows systematic exploration of barriers and facilitators affecting hygiene
practices beyond measuring outcomes alone. There are 5 domains: intervention or innovation
characteristics, individual characteristics, implementation process, outer and inner settings. The
innovation is the intervention being delivered. Hygiene awareness sessions and climate-resilient
WASH interventions, such as construction support for latrine, tube well renovation, and DRR tube
well, are innovations in this project. Outer settings are the things directly not influenced by the
project or household, such as climate change, policy, cultural norms, and infrastructure in the
community. Hygiene practice and water availability will be affected by seasonal variations and
interventions supported by other organizations. The inner setting refers to internal conditions
related to the household that directly affect implementation. Household income, education of

household head, access to media and knowledge, and existing WASH infrastructures are within the
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inner setting. The role and characteristics of individuals play an important part in the

implementation outcome. Individuals from high socioeconomic status will have more knowledge

of the benefits of hygiene practice. Lastly, the implementation process domain refers to the

process, including activities and strategies reached by the community. The community engagement

before selecting a household for latrine support, timing for awareness sessions, and

reimbursement system can influence the outcome.

Intervention Outer Inner setting Characteristic of | Implementation
Characteristic setting individual process
WASH Settings Household level | Individual has the | Implementers follow
interventions directly not | factors capacity to the guideline
(Hygiene influenced (education level | improve good throughout the
promotion, DRR | by of household hygiene practice process
tube well household head, income, (knowledge, (Engagement with
construction, (climate existing WASH income, community,
tube well change, infrastructure) education reimbursement
renovation, extreme perception and process)
latrine weather belief)
construction) event,

policies,

inflation,

cultural

norms)
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3.1 Study Design

This study employed a cross-sectional mixed methods triangulation design to assess
implementation outcomes including barriers and facilitators of hygiene practice related to the
interventions. This concurrent approach enabled the integration and triangulation of findings,
thereby enhancing the validity and comprehensiveness of the results. The use of mixed methods
allowed for both numerical measurement of outcomes and in-depth exploration of participants’

experience and perceptions.

3.2 Study Area and Setting

This study was conducted in char areas of Bogura district in the Rajshahi Division of Bangladesh.
Although the project has been implemented in four districts, Bogura district was purposively
selected because it represented climate-vulnerable char settings where JAMUNA supported WASH
interventions were actively implemented. In addition, feasibility of access, time and availability of
study resources were considered during selection. The study area was purposely selected as this
research focused on implementation outcome of a project carried out by BDRCS with support from
SRC in char communities. The study was conducted in six villages across two unions of Sariakandi
Upazila. These villages were selected based on criteria such as remoteness, travel time, population
size and the extent of intervention supported by the project. Char areas are geographically isolated
and highly vulnerable to flooding and river erosion, which can significantly affect access to water,

sanitation and hygiene services, making them a relevant setting for this study.

3.3 Study Period
The study was conducted over a three-month period, from March 2026 to May 2026. This period
covered all phases of research, including tool development, data collection, data validation and

report writing.
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3.4 Study Population

3.4.1 Study Population

The study population consisted of married men and married women living in char communities
along the Jamuna River in Bogura. These groups were purposely selected due to their distinct roles
and responsibilities within the household and income generation such as farming, fishing which are
relevant to hygiene practices. Married men were selected because of their engagement in outdoor
income generation activities such as farming and day labour (Islam et al., 2013), which may increase
the likelihood of exposure to environmental contaminants and the potential transmission of
pathogens into the household. In addition, married women are selected because they are primarily
responsible for domestic work, including cooking, childcare, and caregiving (Islam & Sharma, 2021),
all of which are closely linked to household hygiene practices. Including both groups allowed for a
more comprehensive understanding of their roles and influence on hygiene behaviour within the

household context.

3.4.2 Inclusion and Exclusion Criteria
Inclusion criteria:
e Participant has been living in the intervention area at least one year from date of data
collection
e Aged 18 years old and above
e Married male or female participant

e Willing to participate and provide written informed consent

Exclusion criteria:
e Participant who moved to another area for more than 3 months within one year from date
of data collection
e Participant with chronic bed bound conditions or mental health conditions

e Individuals unable to communicate
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3.5 Sample Size Calculation

For the quantitative component, the sample size for the survey was determined using a cross-
sectional design to estimate the proportion of self-reported hand washing practices at key times.
The sample size was calculated using the single proportional formula n=(Z*2x p(1-p))/d*2 where n
is the required sample size, Z is the standard normal confidence interval at a 95% (1.96), p is the
estimated prevalence of the outcome and d is the margin of error. In this study, a prevalence of
70% for handwashing practice was assumed on the recent baseline assessment, with a margin of
error 10% and a 95% confidence interval. Additionally, 5% non-response rate was considered to
account for potential incomplete or missing response. Based on these assumptions, the final

sample size after calculation was 85.

For the qualitative portion, in-depth interviews (IDIs) and focused group discussions (FGDs) were
conducted to explore participants’ perception, experience and contextual factors influencing
hygiene practice. A total of 8 participants were included in the IDIs to gain detailed individual
perspectives. In addition, two FGDs (one male FGD and one female FGD) were conducted, each
having 8-10 participants, to capture community-level insights and shared experiences. The sample
size for the qualitative component was guided by the principle of data saturation where the data

collection continued until no new themes emerged.

3.6 Sampling Technique

For the quantitative survey, a systematic random sampling method was applied to select
households from the study areas. A sampling frame in the selected villages was first prepared with
the support of local project staff from BDRCS, BDRCS volunteers and community members. The
total number of households was divided by the required sample size to determine the sampling
interval (k). A random starting point was then selected within the first interval and every kth
household was subsequently included in the survey until the required sample size was obtained.
Within each selected household, eligible respondents (either a married man or married woman)

were interviewed based on availability.

For the qualitative, purposive sampling was applied to select participants for IDIs and FGDs.

Participants for IDIs were chosen based on receiving latrine construction support or tube well
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support or both from the BDRCS or have been to courtyard sessions conducted by BDRCS to ensure
that they can provide relevant and deeper insight related to the interventions. Participants for
FGDs were chosen from the village which received disaster risk reduction tube well support from

BDRCS.

3.7 Variables

3.7.1 Dependent Variable(s)

There are three major outcome variables related to accessibility and availability to WASH facilities.
They were based on the WHO/UNICEF Joint Monitoring Programme (JMP):

1. Basic handwashing facility refers to the presence of a handwashing station at the household
with soap and water available, whether the facility is mobile or fixed. The variable was
measured by self-reported presence of handwashing facility followed by observation of soap
and water availability.

2. Basic sanitation service refers to a household's access to an improved latrine that is not shared
with other households. This variable was measured by respondent answers and verified by
observation according to the JMP.

3. Basic water service refers to a household having access to an improved water source within 30-
minutes of round-trip including queuing. This was measured based on self-reported water
resource and observation of distance between home and water resource to estimate the water

collection time.

In addition, this study includes outcomes related to self-reported handwashing practices.
According to UNICEF, there are five key times for handwashing in the community. In this study,
considering the char context, two additional key moments were included. They are handwashing
after taking care of sick patients and handwashing after handling or caring for animals which are
common in rural areas. Handwashing practice was assessed by asking participants to identify their
usual times for handwashing and multiple responses were recorded. Based on these responses,
subsequent questions were asked related to soap use at their mentioned times. Handwashing

practice was measured through self-reported behavior by assessing the frequency of soap use at
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the specific key times. It was categorized as usually, sometimes or never based on participants’

reported frequency of using soap.

The outcomes related to the reach of the project were assessed via two variables. The first one was
participants’ awareness of hygiene promotion activities conducted by BDRCS and the second one
was participants’ awareness of DRR tube well. Awareness of hygiene promotion activities and DRR

tube wells was measured as a binary variable (yes/no) based on participant responses.

3.7.2 Independent Variables
The independent variables include participants’ socio-demographic characteristics. Socio-
demographic characteristics included gender, age, education level, family size, number of children

under 5 years, education level of household head and household income.

3.7.3 Operational Definitions

Basic Handwashing Facility: refersto the presence of a handwashing station at the household with
soap and water available, whether the facility is mobile or fixed. Based on the context, soap
availability is recorded when the participants can show soap even not in the presence at the facility.
Limited refers to a handwashing facility with either soap or water presence and no facility refers to

there is no handwashing facility in the household.

Improved latrines: refers to flush/pour flush toilets that flush water and waste to a piped sewer
system, septic tank, pit latrine, or unknown destination, ventilated improved pit (VIP) latrines, pit

latrines with slabs and composting toilets.

Unimproved latrines: refers to use of pit latrines without a slab or platform, hanging latrines, or

bucket latrines.

Basic Sanitation Service: refers to a household access to an improved latrine that is not shared
with other households. Limited means a household having an improved latrine that is shared with
other households. Unimproved means a household having access to unimproved latrine. Open

defecation means the disposal of human feces in fields, bushes or river banks.
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Improved Water Source: refers to piped into dwelling/yard/plot, piped to neighbor, public tap or
stand pipe, tube well or borehole, protected spring, rainwater, tanker truck/cart with small tank

and bottled water.

Basic Water Service: refers to a household having access to an improved water source within 30-
minutes of round-trip including queuing. Limited means drinking water from an improved water
source while the collection time including queuing is more than 30 minutes. Unimproved refers to
drinking water from unprotected dug wells or unprotected springs. Surface water refers to drinking

water directly from a river, dam, lake, pond, stream or canal.

Key times for handwashing: a moment to practice handwashing to interrupt the transmission of
pathogens. There are 5 key times according to UNICEF. They are before preparing food, before
eating or feeding/breastfeeding others, after using the toilet or handling feces, after coughing,
sneezing and nose blowing, and when hands are visibly dirty. In addition, two additional moments
for handwashing were assessed based on the context. They are handwashing after taking care of

sick patients and handwashing after handling or caring for animals.

3.8 Data Collection

3.8.1 Data Collection Tools

Data were collected using both quantitative and qualitative tools. For the survey component, a
structured questionnaire was developed in English followed by translation into Bengali for field
data collection. The questionnaire included three sections focusing on socio-demographic
characteristics, hygiene practices (handwashing at key times) and availability and accessibility to
WASH facilities, and exposure to WASH interventions. In addition, observation of handwashing
facilities using a checklist was integrated in the questionnaire. The data collection for the survey
was conducted using a Kobo toolbox which decreased carbon emission as less paper was used and
increased the data quality and real-time monitoring.

For the qualitative component, semi-structured interview guidelines for IDIs and FGDs were

developed first in English followed by translation into Bengali.
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3.8.2 Pretesting
Pretesting of the questionnaire could not be conducted due to time and resource constrains. Data
collection time took place during the Ramadan period, and training for the field research assistant

was completed one day prior to the field data collection.

3.8.3 Data Collection Procedure

Data were collected using both quantitative and qualitative methods following a concurrent mixed-
methods approach. For the quantitative component, structured surveys were conducted using a
guestionnaire in the Bengali version. Data collectors were recruited based on prior field experience,
education and familiarity with local context, and received a one-day training on the study
objectives, questionnaire content, ethical considerations, and interview techniques. In addition,
the training included photos of latrine, water source and handwashing facility to ensure data
quality of the outcomes. The training also included practical sessions of using the Kobo collection
tool using mobile tablets and role-plays to ensure consistency in data collection.

During data collection, trained data collectors visited selected households and conducted face-to-
face interviews with eligible respondents after obtaining informed consent. Field supervision was
carried out by the principal investigator (Pl) to ensure adherence to the protocol and to address
any issues encountered during data collection. A WhatsApp group was created for the inquiry of
any possible questions encountered during interviews and the Pl provided in time response. Daily
debriefing sessions were conducted to review progress, clarify challenges, and maintain data

guality. Completed questionnaires were checked regularly for completeness and consistency.

For the qualitative component, in-depth interviews (IDIs) and focus group discussions (FGDs) were
conducted using semi-structured interview guides. These guides were developed based on the
study objectives and included open-ended questions with relevant probes to explore participants’
experiences, perceptions, and practices related to hygiene and the intervention. All IDIs and FGDs
were conducted by trained facilitators in the local language (Bengali) in a private and convenient
setting to ensure participants’ comfort and confidentiality. With participants’ consent, interviews

and discussions were audio-recorded to ensure accurate data capture. The principal investigator
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closely discussed with the interviewers to ensure the qualitative data collection process to have

consistency, depth, and adhere to the study objectives.

3.9 Data Management and Quality Assurance

For the quantitative data, since data collection was conducted by KoboToolbox, completed forms
were submitted to the server at the end of each day. The data were reviewed daily by the principal
investigator to check for completeness and consistency. Any inconsistencies or errors identified by
the Pl were discussed with the field research assistants. If revisions or adjustments were required,
they were made after confirmation with the field team or by revisiting participants where possible.
All data corrections requirements were documented in a field notebook. All electronic data were

stored in password-protected files, with access restricted to the research team.

For the qualitative data, audio recordings from IDIs and FGDs were transcribed followed by
translation into English by experienced transcribers. The Pl checked the accuracy of the transcripts
with the support of local MPH students by cross-checking them against the audio recordings. The

randomly selected 3 transcripts were listened to for about 5 to 7 minutes to check the accuracy.

Prior to analysis, transcripts were organized and prepared for coding. A coding framework was
developed based on the study objectives and the CFIR framework. Data quality was ensured
through regular team discussions, review of transcripts, and iterative refinement of codes. All

gualitative data were anonymized by removing personal identifiers to ensure confidentiality.

Both quantitative and qualitative data were securely stored, and all ethical standards regarding

data protection and participant confidentiality were strictly maintained throughout the study.

3.10 Data Analysis
The data analysis was performed separately for quantitative and qualitative data followed by

triangulation at the finding stage.

The quantitative data were analyzed using STATA MP 17.0 version. Descriptive, univariate and

bivariate analyses were conducted to examine the distribution of variables and association
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between independent and dependent variables. A significance level of p < 0.05 was considered

statistically significant.

First, descriptive analysis of participants’ socio-demographic characteristics was conducted. These
included gender, age group, education level, family size, number of children under five years,

education level of the household head and monthly household income.

Secondly, univariate analysis was performed to describe the distribution of key variables including
availability and accessibility to WASH facilities (basic handwashing facility, basic sanitation service
or types of latrines, basic water source), handwashing practices at key times with frequency of soap
use and reach of the project (awareness of BDRCS activities, awareness of DRR tube well). All these

variables were presented with frequencies and percentages.

Finally, bivariate analysis was conducted to assess the association between independent variables
and outcome variables. The relationship between handwashing facilities and handwashing practice
with frequency of soap use at each key time was assessed. In addition, some analyses of interest
were conducted. The first analysis was the association between distance from the handwashing
facility to the toilet and the frequency of soap use after using the toilet or handling feces. The
second one was between the distance from the handwashing facility to the kitchen and the
frequency of soap use before food preparation. These bivariate analyses were conducted using

Fisher’s exact test.

Qualitative data were analyzed using framework thematic analysis, as this approach provides
systematic and clear steps for managing and summarizing qualitative findings (Gale et al., 2013).
First, audio recordings from the interviews were transcribed followed by direct translation into
English. The transcripts were then read multiple times to familiarize the researcher with the data
and overall context. A coding framework was developed based on the Consolidated Framework for
Implementation Research (CFIR). Coding of the transcripts was conducted and developed a matrix.
After independently reviewing the initial transcripts, the researchers discussed and agreed upon a
common set of codes, which was subsequently applied to the remaining transcripts to ensure

consistency in coding. Following coding, a final framework matrix was developed to organize and
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index the data according to the agreed codes and themes. Finally, the researchers interpreted the
findings by identifying key themes, patterns, barriers, and facilitators related to the

implementation of WASH interventions in the study areas.

Followed by the triangulation of quantitative and qualitative data during interpretation and
discussion stage. Findings from both qualitative and quantitative were compared and interpreted
together to reach a comprehensive understanding of hygiene practices and WASH interventions in

the community.

3.11 Ethical Considerations
Ethical approval for this study was obtained from the institutional review board (IRB) of James P
Grant School of Public Health, BRAC University (Reference number: MPH-2025-019) on 22 February

2026, prior to data collection.

Informed consent was obtained from all participants after explaining the purpose of the study,
potential risk or discomfort and confidentiality of response, right to refuse and termination of
participation at any time. Written consent was obtained from participants who were able to
provide signatures, while a finger print or signature from close relative (first degree relative) was

obtained for participants who were unable to sign.

Participation in the study was purely voluntary. Refusal to participate in the study did not affect
access to any services supported under the JAMUNA Programme. The information related to the
study was provided in the information sheet which included contact details of the Pl and the IRB

for any concern or inquiry.

Data were collected using codes and no name and personal private identifier had been used and
the confidentiality of collected data was maintained. The confidentiality of all collected data was

strictly maintained throughout the study.
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The CFIR framework was used to inform the development of data collection tools, identification of
implementation-related concepts and interpretation of the findings. However, for clarity and
alignment with study objectives, the findings are presented according to the research questions

and thematic areas rather than being organized under individual CFIR domains.

4.1 Socio-demographic characteristics

A total of 89 participants from two unions of Sariakandi Upazila were included in the study. Among
them, 49 were male, and 40 were female. The mean age of the respondents was 35 years, with the
youngest and oldest participants aged 18 and 80 years, respectively. The 18-30 years group
accounted for the highest proportion of participation, while the 51-60 years group and the 61 years
and above group had the fewest participants. Regarding educational attainment, 53% of
respondents had below-primary education, while 20%, 16%, and 11% had completed primary,
secondary, and higher education, respectively. The average family size was 5.5, and 58% of
participants lived in households with fewer than five family members. Approximately 50% of
participants’ households had one child under five years old, 17% had two children, and 35% had
no child under five. The majority of household heads had below-primary education, while the
lowest proportion had higher education. In terms of wealth status, 46% of participants belonged
to the lowest category, 36% to the middle category, and 18% to the upper category. Additionally,
65% of participants were from the Kazla union, and 35% were from the Chaluabari unions (Table
1).

Table 1: Socio-demographic characteristics of study participants (n=89)

Variables Class/Category Frequency | Percentage
Area Kazla 58 65%
Chaluabari 31 35%
Gender Male 49 55%
Female 40 45%
Age Group 18to 30 37 42%
31to 40 32 36%
41to 50 10 11%
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51to 60 5 6%
61 and above 5 6%
Education Level Below Primary a7 53%
Primary Complete 18 20%
Secondary Complete 14 16%
Higher 10 11%
Family Size Less than 5 52 58%
More than 5 37 42%
Number of U5 Children 0 31 35%
1 43 48%
2 15 17%
Education Level of Household | Below Primary 68 76%
Head Primary Complete 8 9%
Secondary Complete 8 9%
Higher 5 6%
Monthly Household Income Low (<12,500) 41 46%
(Taka) Middle (12,501 to 21,500) 32 36%
Upper (>21,500) 16 18%

4.2 Hygiene awareness session:

Regarding the project's reach in the community, 24% of participants reported knowing about
BDRCS activities, while 76% reported not knowing about them. Among people who knew about
BDRCS activities (n=21), only 52% participated in courtyard sessions, women, children and older
adults being the most common among them. Adult men participated less frequently because they
were often reported to be occupied with farming and livelihood activities during the session times.
Of those who participated, 64% reported that messages delivered during the courtyard sessions

were easy to understand, while the others reported them as somewhat understandable (Table 2).

33



Table 2: Awareness, participation, and perceived understanding of BDRCS activities among

participants

Variables Class/Category Frequency | Percentage
Knew about BDRCS activities (n=89) Yes 21 24%
No 67 75%
Don’t know 1 1%
Participation in courtyard session (n=21) Yes 11 52%
No 10 48%
Perceived understanding of hygiene Difficult to - -
messages during courtyard session (n=11) understand
Somewhat 4 36%
understandable
Easy to understand 7 64%

4.3 Awareness and utilization of DRR tube well:

A total of 29% of participants reported being aware of DRR tube wells, while 71% were unaware.

Of those who were aware, about 58% reported having used the DRR tube well. Of them, 33%

reported difficulty in reaching and using the DRR tube well (Table 3). This is supported by the

gualitative interviews where participants reported difficulty to go to the well during floods.

"...it was difficult for me to go there for water.... it was a bit tough to reach there during the flood.

We used to go there by boat or boats made of banana trees.” (IDI male 01)

Table 3: Awareness, utilization, and reported difficulties related to DRR tube wells among

participants

Variables Class/Category | Frequency | Percentage
Awareness of DRR tube well (n=89) Yes 26 29%
No 63 71%
Don’t know - -
Use of DRR tube well among those aware (n=26) Yes 15 58%
No 11 42%
Reported difficulties among DRR tube well users Difficult 5 33%
=1
(n=15) Fair 5 33%
No problem 5 33%
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4.3 Availability and accessibility to WASH facilities

4.3.1 Availability and perception regarding sanitation facility:

The majority of participants used pit latrines with a slab (76%), followed by flush-to-pit latrines
(20%), which are promoted by BDRCS. These latrines were mostly owned and not shared,
accounting for 89% and 85%, respectively. Most pit latrines with slabs were located within the
household yard (91%), and 44% of flush latrines with a pit were located inside the dwelling. Over
the last 15 months from the day of the data collection, 21 new latrines were constructed. Of these,

9 were built with the support by BDRCS cash support with partial contribution from the beneficiary

or local government providing materials, and the remaining built their latrines using their own

money. All supported latrines were flush latrines with pits, of which 55% received support from

BDRCS and 45% received support from the local government. (Table 4).

Table 4: Household Sanitation Facility Types by Ownership, Location, and Source of Support

Variables Class/Category Types of latrines
Flush Pit latrine Flush to Pit latrine
with pit, | with slab, n | open drain, without
n (%) (%) n (%) slab/open pit,
n (%)
Ownership and Shared latrine 2 (11%) 2 (3%) - -
share status Owned, shared - 8 (12%) 1 (100%) -
n=88
( ) Owned, not 16 (89%) | 57 (85%) - 2 (100%)
shared
Location In own dwelling | 8 (44%) - - -
(n=88) In own yard 7(39%) | 61(91%) | 1(100%) 2 (100%)
Elsewhere 3(17%) 6 (9%) - -
Received support Yes 9 (90%) - - -
for construction
- (0] () (0} - -
(n=21) N 1(10%) | 11 (100%)
Source of support BDRCS 5 (55%) - - -
(n=9)
Local 4 (45%) - - -
government
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The findings from the qualitative study highlighted perceived improvements in sanitation facilities
and a sense of community demand for this kind of latrine due to its benefits and ease of
maintenance. In addition, these were perceived to enhance their well-being and maintain access
to sanitation facilities during extreme weather events. A participant who received latrine support
from BDRCS described this;

"Now we have a good toilet, ...the previous one was unclean, the smell inside and in this, that is

not there anymore". (IDI female 03).

4.3.2 Water source and storage:

All participants had access to a tube well/borehole. Among them, 47% had a tube well/borehole
within their own dwelling, 44% within their own yard, and 9% outside of their home or yard. While
81 participants reported that it took them 30 minutes or less to access water from the closest
tubewell, 8 could not report the time. Within the last 15 months, 15 (17%) participants out of 89
reported that they rehabilitated their tube well. Of them, only 2 received support related to
materials from the local government and the rest used their money to rehabilitate or construct

tube wells (Table 5).

Table 5: Household Tube Well/borehole by Location, Source of Support and time required to

collect water among participants

Variables Class/Category | Frequency | Percentage

Location of tube well/borehole (n=89) In own dwelling 42 47%
In own yard 39 44%
Elsewhere 8 9%

Time required to collect water including queuing | £30 minutes 81 91%

time (n=89) > 30 minutes - -
Unknown 8 9%

Received support for construction (n=15) Yes 2 13%
No 13 87%

Source of support BDRCS - -

(n=9) Local 2 100%
government
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Although tube wells were the primary source of water for cooking, drinking and other domestic
use, qualitative findings reported that using alternative water sources for certain activities was due
to convenience and reduced effort.

"I use another source of water (pond or river) for washing hands and clothes as it takes less labor"
(IDI male 02)

The qualitative findings found that sharing tube wells among neighbors was a common practice
within the community. This practice helped maintain access to water and supported hygiene
practices during periods when household tube wells were non-functional or inaccessible. One
participant in the FGD shared community practice of water collection;

"People whose houses are in low-lying lands, cannot pump water from their tubewell during

floods. They go to other's houses for water." (Respondent 3, male FGD)

Regarding water storage, 24% of participants stored water in containers at home, while the rest
did not store water. Participants mentioned that they did not store water because they could easily
collect water from their water sources and used excess water for animals. In contrast, some
community members stored water in covered containers to prevent contamination from flies, keep
the water clean and allow sediments to settle before cooking and drinking. Among those who
stored water, 33% used containers with lids, 33% used containers without lids, and 33% used

containers both with and without lids (Table 6).

Table 6: Household practices related to water storage and storage methods

Variables Class/Category Frequency | Percentage
Storage of water in the household Yes 21 24%
(n=89) No 68 76%
Method of storage (n=21) Container with lids 7 33%
Container without lids 7 33%
Container with and without 7 33%
lids

The participants perceived that tube well renovation improved the safety and cleanliness of water.
They believed that plastering around the tube well helped prevent contamination from germs, dirty

water, and harmful substances by reducing direct contact between the water source and
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surrounding soil or stagnant water. A female participant who received tube well rehabilitation
support from the BDRCS described;
"They plastered the floor of the tubewell. No bacteria or diseases are coming. If it wasn’t plastered,

there must be some poison reaching the floor. It is free from arsenic." (IDI female 01)

4.3.3 Availability of Handwashing facility:

In the qualitative interviews, the participants described handwashing facilities not as fixed physical
structures, but as a system involving the availability of water and the convenient placement of
soap, with or without a designated basin:

"See, we have a mug to collect water. We wash our hands every time by collecting water in that
mug." (IDI female 01)

"It (handwashing station) is elevated with bricks, and arrangements have been made to keep soap
and stuff." (IDI male 03)

Limited or inadequate space near the tube well was identified as a barrier to establishing a
handwashing facility at the household level. One participant with limited space in her tube well
described her ideas of handwashing station;

"...if there was a motor pump, there was a basin, we would keep a soap there, then we would

wash our hands and face. It would be a great convenience. (IDI female 03)

Around 43% of participants reported having a handwashing facility, while the rest did not. Among
those with facilities, 92% were fixed facilities and 8% were mobile facilities. All observed facilities
had water available at the time of observation, while soap was available in only 33 facilities.
However, when these five participants were asked to show materials they commonly used for
handwashing, most showed soap bars and detergents as their major handwashing agent.
Therefore, the availability of soap at the facilities was 38. Overall, all observed 38 facilities had both

water and soap available at the time of observation.

Table 7: Status of Household Handwashing Facility

Variables Class/Category Frequency | Percentage
Presence of handwashing facility (n=89) | Yes 38 43%
No 51 57%
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Types of handwashing facility (n=38) Mobile 3 8%
Fixed 35 92%
No facility observed - -

Availability of water at the facility (n=38) | Yes 38 100%
No - -

Availability of soap at the facility (n=38) | Yes 38 100%
No - -

The average distance between the handwashing facility and toilet was reported to be 21 steps.
Approximately 34% of participants had a distance of 10 steps or fewer between the toilet and the
handwashing facility, while 66% had a greater distance. The minimum and maximum were 3 steps
and 50 steps respectively. Similarity, the average distance between the handwashing facility and
the kitchen was 21 steps. About 42% of participants had a distance of 10 steps or less between the
kitchen and the handwashing facility, while 58% had a greater distance than 10 steps. The minimum

and maximum distances were 5 and 150 steps, respectively.

4.4 Handwashing practice at key times

Handwashing practices with soap varied across different key times among the study participants.
Nearly all participants (99%, n=88) reported washing hands after using the toilet or handling feces.
Among those who reported this practice, 75% indicated that they usually used soap, 16% used soap
sometimes, 8% used only water, and 1% did not want to answer.

The next key times when participants reported washing their hands were before preparing food
(88%) and before eating or feeding (86%). However, among those who reported handwashing
before preparing food or feeding 49% and 34% did so at these times respectively. The lowest
proportion of reported handwashing was found to be after coughing, sneezing, or nose blowing

(27%), and among those who did, only 16% usually used soap. (Table 8).
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Table 8: Handwashing practice at key times and frequency of soap use among study participants

Key Time Practice, | Usually, |Sometimes, | Never, | Don't want to Don't
N (%) n (%) n (%) n (%) answer, know,
n (%) n (%)
Before preparing food 78 (88%)| 38 29 (37%) |9 (12%) 1(1%) 1(1%)
(49%)
Before eating or feeding 76 (86%)| 26 31 (41%) 19 - -
(34%) (25%)
After using the toilet/ 88 (99%)| 66 14 (16%) | 7 (8%) 1(1%) -
handling feces (75%)

After coughing, sneezing 24 (27%)| 4 (16%) | 7 (30%) 13 - -
and nose blowing (54%)

When hands are visibly 50 (56%)| 11 26 (52%) 13 - -

dirty (22%) (26%)
After handling of sick 38 (43%)| 10 20 (53%) |7 (18%) 1 (3%)
patients (26%)

After handling of animals |44 (49%)| 25 10 (23%) |9 (20%) - -
(57%)

*Variables used in this table has multiple responses

Percentages in the first column are based on the total sample (N=89). Percentages for frequency
(usually, sometimes, never) are calculated among those who reported practicing handwashing at
each critical time.

In the qualitative findings, the study highlighted the practice and reasons for keeping soap inside
the latrine to facilitate handwashing after toilet use. One participant described the usual practice
of keeping soap in common locations where handwashing was needed;

"2 places, near the tube well and inside the toilet, there is a soap case to keep soap... there is a
bucket to keep water": (IDI male 01)

"Many times, soap becomes small after long use. ... there is a risk of dropping small soap. If you

stick it to the walls, then it doesn't waste." (Respondent 4, male FGD)
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4.4.1 Factors associated with handwashing practice at key times

Table 9 shows the association between the availability of handwashing facilities and the frequency

of soap use at key times. Statistically significant associations were observed for “after using the

toilet or after handling feces” (p=0.048), “after coughing, sneezing or blowing nose” (p=0.017) and

“after handling of animals” (p=0.018). A borderline association was found for “before preparing

food” (p=0.057). Having a handwashing facility was associated with increased use of soap at those

key times and reduced the frequency of use of water alone. Before food preparation, 89% of

participants without access to a handwashing facility practiced handwashing using water only while

only 11% of participants with access to a basic handwashing facility practiced using water only. No

statistically significant associations were found at the remaining key times, including before eating

or feeding (p=0.157), after handling of sick patients (p=0.504), and when hands are visibly dirty

(p=0.138).

Table 9: Association between availability of handwashing facilities and frequency of soap use at

key times
Key time Type of Frequency of soap use p-
Handwashing value
facility ]
Usually, | Sometimes, | Never, | Don’t Don’t
n (%) n (%) n(%) | know, | wantto
n (%) | answer,
n (%)
Before No facility 17 15 (52%) 8 - 1(100%) | 0.057
preparing food (45%) (89%)
Basic 21 14 (48%) 1 1 -
(55%) (11%) | (100%)
Before eating No facility 10 15 (48%) 13 - - 0.157
or feeding (38%) (68%)
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Basic 16 16 (52%) 6 -
(62%) (32%)
After using No facility 33 10 (71%) 7 1 0.017
toilet/handling (50%) (100%) | (100%)
feces
Basic 33 4 (29%) - -
(50%)
After coughing | No facility 3(75%) |1(14%) 9 - 0.048
(69%)
Basic 1(25%) |6 (86%) 4 -
(31%)
When hands No facility 1 (9%) 9 (35%) 6 - 0.138
are visibly dirty (46%)
Basic 10 17 (65%) 7
(91%) (54%)
After handling | No facility 2 (20%) | 3 (15%) 3 - 0.504
of sick patients (43%)
Basic 8 (80%) | 17 (85%) 4 1
(57%) | (100%)
After handling | No facility 4 (16%) | 2 (20%) 6 - 0.018
of animals (67%)
Basic 21 8 (80%) 3 -
(84%) (33%)

Table 10 shows there was no statistically significant association between the distance from the

handwashing facility to the toilet and the frequency of soap use after using the toilet or handling

feces (p=0.582). Similarly, there is no statistically significant association between the distance from
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the handwashing facility to the kitchen and the frequency of soap use before food preparation

(p=0.756).

Table 10: Association between the distance between the handwashing facility and the latrine or

kitchen and frequency of soap use at two key times

Key time Distance | Usually, | Sometimes, | Never, Don’t | Don’t want p-
n (%) n (%) n(%) | know, n | to answer, | value
(%) n (%)
After using Within 10 | 10 (30%) | 2 (50%) - - - 0.582
toilet or steps
handling
feces More 23 (70%) | 2 (50%) - - -
than 10
steps
Before Within 10 | 8 (38%) | 6 (43%) - 1(100%) | - 0.756
preparing steps
food
More 13 (62%) | 8 (57%) 1 - -
than 10 (100%)
steps

4.5 Reasons for not using soap

Table 11 shows the reported reasons for not using soap. The most common reason for not using

soap was that participants believed that water alone could clean hands (38%), followed by not

considering soap necessary (23%), the cost of soap (18%) and soap not being kept near the

handwashing facility (16%).
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Table 11: Reasons reported for not using soap always

Reasons (n=60) Frequency | Percentage
Soap is expensive 23 18%
Soap is not easily accessible (kept in another place) 20 16%
Water alone can clean hands 49 38%
Don’t consider it necessary 30 23%
Others 2 2%
Don’t want to answer 2 2%
Don’t know 2 2%

These findings were supported by qualitative data, where participants described challenges in
maintaining soap availability including unaffordability, no designated space to keep soap and their
context-based adaption practice.

"Soap is easily wasted in the rain. Wheel(detergent) is kept inside the bottle." (IDI female 1)

"I keep the soap in our room and bring it when needed." (IDI female 02)

"If soap is not there, then what else, we take that (detergent or ash mixed with detergent). ...if
there is a soap in the house, we don't use those anymore" (IDI female 03)

One participant mentioned that keeping extra detergent to maintain handwashing practice at his
house;

"Wheel is always there... our market is far away, ...extra is brought and kept" (IDI male 04)
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4.6 Intervention-related facilitators (qualitative)

4.6.1 Facilitators of handwashing promotion

Certain programmatic approaches were identified as effective in promoting hygiene practices in
the qualitative interviews. Practical demonstrations during courtyard sessions, particularly on
handwashing, were reported to enhance understanding and encouraged hygiene practices at the
household level. One participant mentioned that learning the importance of handwashing after
contact with fertilizer and pesticide was particularly useful. In addition, food arrangements during
the session were reported as an incentive that encouraged community participation. A participant
who joined courtyard session mentioned this;

"Yes, they (BDRCS staff and volunteers) make us try, they make every one of the participants try

(handwashing with soap)." (IDI male 01)

4.6.2 Financial aid for latrine construction

Qualitative findings indicate that individuals who received a new latrine support have the capacity
to bear the initial cost of procuring materials for constructing a new latrine and contribute a portion
of the total cost. BDRCS typically reimbursed the cost after the new latrine was completed. The
individuals were required to contribute 2,000 to 5,000 Taka, depending on the materials used in
their latrines.

However, there was staff support in the procurement of construction materials for a beneficiary
who received a new latrine. The participant described the staff support;

"I bought things from a shop, some | mean BDRCS staff brought using his own money.....he was

saying if you don't have money then he will arrange some..." (IDI male 04)

4.7 Intervention-related barriers

4.7.1 Beneficiary selection

Several participants highlighted issues related to the implementation process of WASH
interventions in the qualitative interviews. These included lack of follow-up after beneficiary
selection and perceived inequities in distribution. Some participants expressed dissatisfaction with

the selection process, noting that assistance did not always reach the most vulnerable households.
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"We discussed and they visited and noted our name but didn't give anything.....they heard but
didn't respond....Once | told them, but they didn't talk to me. What can | say then?" (IDI female
02)

"They have given to some families who didn't need it, and it didn't give to the families who

actually needed it" (Respondent 3, male FGD)

4.7.2 Delayed Reimbursement

Due to several implementations of latrine support in the community at the same time, one
participant who received latrine construction support mentioned about the delay reimbursement
from the BDRCS.

“What happened is they didn't give the money quickly...After spending it they gave me the money

two months later.” (IDI female 04)

4.7.3 Soap bars only promotion

Two participants during qualitative interviews highlighted that they have become more used to
soap, especially soap bars after BDRCS activities such as hygiene awareness sessions and latrine
construction support. BDRCS mainly demonstrated the use of soap bars mainly for handwashing.
A female participant who received latrine support mentioned this:

"What is being said about soap is that we only used this Wheel and all meaning we used powder
and stuff. Later after this came to your Red Crescent sir he further corrected it that hands need to

be washed with soap. (IDI female 04)

4.8 Recommendations from community

Participants provided several practical recommendations to improve WASH interventions during
gualitative interviews. These included increasing financial support, expanding awareness sessions,
constructing public latrines, and ensuring soap and water arrangement inside latrines. Participants
also suggested the installation of more DRR tube wells at shared locations for 10 to 30 households.
"If they call for a meeting every month and make people aware, then it will be best. If they
conduct meetings in every area...." (IDI female 01)

"If there are ...10 houses together. Then if there is one tube well (DRR tube well) it is good and
useful for them during floods." (IDI female 04)
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This mixed-method study examined the uptake of hygiene practices, the availability and
accessibility of WASH facilities, and the barriers and facilitators to WASH interventions
implemented by the JAMUNA Project in two unions of Sariakandi Upazila, Bogura district, Rajshahi
division. The findings showed that most households had access to improved sanitation facilities,
while all participants had access to improved water sources. However, consistent handwashing
with soap at all critical times remained limited. The study also found that handwashing practices
were influenced by accessibility to facilities, particularly the availability of water and soap. In
addition, the findings indicated the limited reach of the project and identified gaps in the delivery

of WASH interventions within the community from beneficiaries’ perspectives.

Overall, 96% of participants had access to improved sanitation facilities, 4% used unimproved types
and no open defecation practices were observed. Around 76% had pit latrines with slab and 20%
had flush with pit system. In contrast, a previous study conducted in a char area by Islam (2021)
found that 15% of households practised open defecation and 10% used unimproved latrines.
Although only 20% of participants had access to flush sanitation facilities supported by the JAMUNA
project or the local government, qualitative findings suggested a positive community perception
and potential for increased uptake. Participants described the improved latrine (flush type) as
cleaner, less odorous and easier to maintain compared to the previous pit latrine with slab, and
many households in the community expressed interest in installing this type of latrine facility in the
future. A study in rural Bangladesh reported similar findings of having a flush latrine with a pit
bringing positive benefits for households, including convenience, comfort, privacy and improved
social status due to latrine ownership (Hussain et al., 2017). However, the upfront cost of
approximately 15,000 Taka to purchase construction materials for a new latrine was identified as

a major barrier for low-income households.

All participants in the study had access to tube wells/boreholes for water, which was higher than
the rural coverage (92%) reported for the Rajshahi division in the MICS 2019 survey. A similar

finding was reported in another char area in Rajshahi, where 100% tube well coverage for drinking
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water was observed (Rahman et al., 2024). Participants also believed that plastering around tube

wells by BDRCS improved water safety by preventing contamination from arsenic and bacteria.

The findings also showed that having a tube well within a household did not guarantee the
presence of a handwashing facility. This was evident in the present study, where only 48% of
participants reported having access to a basic handwashing facility, a higher proportion than in the
JAMUNA baseline assessment report (14%). A similar finding was reported by Islam (2021): more
than half of households did not have a handwashing facility, although they had a tube well or deep
tube well on their premises. Qualitative findings in the current research further highlighted
participants' perceptions of handwashing facilities at the household level. Participants described
that a handwashing facility should include both water availability and a convenient system for
storing soap, such as a soap case, separate space, or net. This community perception should be
considered during future implementation to improve the presence of basic handwashing facilities

in the study areas and to promote hygiene practices.

Compared with the JAMUNA baseline assessment report (Bolte et al., 2024), this study found a
higher reported proportion of self-reported handwashing practices. Among the several key times
assessed, handwashing with soap after toilet use or handling faeces was the most commonly
reported practice in this study (99%), followed by handwashing with soap before food preparation
(89%) and before eating (86%) while handwashing after coughing, sneezing or nose blowing was
the least commonly practiced (27%). These findings are partially consistent with a study conducted
in rural Ethiopia by Gizaw et al. (2023), which reported high levels of handwashing during food-
related activities, while handwashing after defecation was less commonly practised compared to
the present study. Similar improvements in handwashing with soap after toilet use were also
reported higher among mothers of under-five children following hygiene promotion interventions
(Siddiqua et al., 2023) and among rural populations in India (Fazeela et al., 2024). In contrast, a
previous study conducted in char areas reported that 53% of participants did not wash their hands
with soap after defecation (Islam, 2021). The relatively higher levels of handwashing practices
observed in the present study may reflect the influence of hygiene promotion activities

implemented in the community.
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In addition, the percentage of participants who reported usually using soap after using the toilet
was highest among these key times (76%). In comparison, the lower level of consistent soap use
was reported among mothers of under 5 children in two studies (Agaro et al., 2022, Asefa et al.,
2026). The higher level of handwashing after toilet use might be related to easier access to soap.
Qualitative findings showed that many households kept soap inside latrine using soap cases, net,
or in the wall of the latrine which may improve the accessibility to soap and convenience of soap
use. This finding may be explained by a study conducted in Dhaka (Hulland et al., 2013), which
found that disgust associated with faeces-related handwashing was found to be a barrier to food-

related handwashing when the same handwashing station with soap and water was shared.

Access to a basic handwashing facility was statistically associated with the frequency of soap use
after using the toilet, after coughing, sneezing or nose blowing, and after handling of animals, while
there was a borderline association with frequency of soap use before food preparation. Similar
findings were reported in rural Afghanistan, Kenya and Uganda, where participants having access
to handwashing facilities were more likely to practice handwashing at key times compared to those
who had no access (Tumwebaze et al., 2025, Murendo et al., 2024). These findings highlight the
importance of ensuring access to functional handwashing facilities during WASH intervention

implementation.

The present study did not find a significant association between handwashing practices and the
distance between the handwashing station and the toilet or kitchen. However, a study in Indonesia
reported that having a handwashing facility within 10 steps of the kitchen and toilet increased
handwashing practice (Hirai et al., 2016). Similarly, a small trial conducted by Biswas et al. (2017)
showed that providing a household with basic equipment of handwashing facility was likely to
increase handwashing practice than participants from a household relying on self-developed
handwashing facility. However, the study also reported that locally developed handwashing

facilities were feasible and effective in increasing handwashing practice.

In addition to the presence of handwashing facilities, the availability of soap at the facility is
important in maintaining handwashing practices. The present study identified several reasons for

inconsistent soap use among participants, including unaffordability of soap (18%), not easily
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accessible at the facility (16%), perception that water alone could clean hands (38%) and the belief
that soap is unnecessary (23%). Similar barriers were reported in rural Bangladesh, where mothers
could not wash their hands due to the unavailability of soap, unaffordability, and the distance to
the handwashing station, which hindered handwashing practices (Parveen et al., 2018). The
present study also identified local adaptations, including the use of detergent or detergent mixed
with ash as a soap substitute. Burton et al. (2011) found that handwashing with soap was more
effective at reducing bacterial loads on hands than handwashing with water alone. Qualitative
findings further suggested that perception of people perception towards soap bar usage may have

become more positive due to the hygiene awareness session in the community.

Considering the cost of soap in the resource-limited setting, the promotion of soap bars alone may
not be sustainable for many households, and the project should encourage reliance on alternative
cleansing materials. In this context, soapy water consisting of a mixture of detergent with water in
a plastic bottle might be a solution to help increase the frequency of handwashing with soap. Amin
et al. (2014) reported that soapy water performed similarly to soap bar in reducing microorganisms
on hands compared with water alone in handwashing. Furthermore, Ashraf et al. (2017) found that
rural communities in Bangladesh accepted soapy water due to affordability, ease of preparation
and convenient placement near tube wells or latrines. This evidence-based practical solution may

be considered for future handwashing promotion interventions in char areas.

Regarding project reach and implementation, awareness of the project among participants was
limited, with only one in four participants reporting knowing about BDRCS activities while about
half of the participants who knew about the BDRCS activities had attended courtyard sessions. This
suggests potential low visibility and suboptimal dissemination of project activities in the
community. A study conducted by Yeasmin et al. (2021) found that higher participation in group
sessions was associated with active community engagement activities such as home visits by
community health workers. The findings of the present study also showed that the timing of
courtyard session may have influenced participation. Qualitative data indicated that women,
children and older people were the major participants in the courtyard sessions while adult male

participation was relatively limited due to work-related responsibilities. Evidence from a literature
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review by Howell et al. (2023) found that male participation was less in community health
education session which was contributed to masculine gender roles, being a minority while the

primary attendants were females and time constraints related to fixed session schedule.

The study also identified live demonstration of handwashing practice using soap during courtyard
sessions as an important facilitator which promoted the uptake of hygiene practice at the
household level. The proof of increased knowledge and practice of handwashing due to health
education was found in a school based study conducted by Bieri et al. (2023). However, the study
also identified some confusions related to the beneficiary selection process within the community.
This issue may negatively affect community trust, participation, and the perceived fairness of
project implementation if not addressed appropriately. Therefore, clearer communication and
transparent beneficiary selection mechanisms may help strengthen community engagement and

improve the effectiveness of future interventions.

There are several limitations of this study. First, the study relied on self-reported handwashing
practices which may have introduced social desirability bias, resulted in overreported desirable
handwashing behaviors such as handwashing with soap at key times. In addition, recall bias may
have occurred because participants were asked to report their usual handwashing practice and
exposure to WASH interventions. Secondly, the study was conducted in only two unions of
Sariakandi Upazila; therefore, the findings may not be generalizable to all char areas or other rural
settings in Bangladesh. Third, due to time and resource limitation, direct structured observation of
handwashing was not conducted. As a result, the study could not verify whether reported practices
reflected actual behavior. Finally, the cross-sectional nature of the quantitative component limited

the ability to establish a causal relationship between WASH interventions and hygiene practice.

Despite these limitations, the study has several strengths. The mixed method design enabled
triangulation of qualitative and quantitative findings, allowing numerical data to be complemented
by participants’ experience and perceptions. Another strength was application of the
implementation science and a conceptual framework to explore barriers and facilitators related to
WASH interventions which can be applied in the future program implementation. In addition, it

also provided context specific evidence on WASH facilities and handwashing practices in the char
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areas, which remains underrepresented in the public health research. Lastly, the study explored
the community perception regarding handwashing facility and soap accessibility, contributing
valuable insights into how local understanding and household practice may influence the uptake

of hygiene interventions.
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6.1 Conclusion

This study found that although most households in the study areas had access to improved
sanitation facilities and improved water sources. The findings highlighted that having access to a
tube well did not ensure access to basic handwashing facilities. In addition, there were certain local
perceptions towards handwashing facilities. Handwashing with soap at key times was inconsistent,
influenced by several factors, including access to handwashing facilities and soap availability. The
findings further suggested that practical hygiene promotion activities supported positive hygiene

behaviors within the community.

Regarding the implementation perspective, the study identified several challenges affecting WASH
interventions in char communities. The promotion of soap bars alone would not be suitable for
resource-limited households, while the high initial investment cost for latrine construction
remained a barrier for households with low income. In addition, confusion regarding the
beneficiary selection process may affect community trust and participation in project activities.
Overall, this study provided valuable insights into hygiene practice, accessibility to WASH facilities
and barriers and facilitators related to WASH interventions under the JAMUNA Project in char

communities.

6.2 Recommendations
Based on the study findings and literature reviews, these recommendations could be considered
in the future WASH implementation in char communities.

e To improve access to basic handwashing facilities, the intervention should include the
provision or promotion of materials or methods to keep soap and water available at the
handwashing facility.

e Considering the financial constraints in char communities, low-cost alternatives such as
soapy water solutions or detergent in a bottle should be promoted to improve the

sustainability of handwashing practices.
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Instead of the high initial investment, the reimbursement process based on completion of
a new latrine can be considered to reduce the financial burden of the household with low
income.

More community engagement and increased transparency related to the beneficiary

selection process should be implemented to increase the community participation.

54



I, Ye Naing Oo, declare that in preparing this assignment, | used ChatGPT (OpenAl) as a support
tool to assist grammar checking and improvement in sentence structure of my writing language
in the text that | prepared myself. | did not use GenAl to generate original arguments, interpret
results, or produce final academic content. All substantive ideas, judgments, references, and
conclusions are my own and have been independently verified in line with JPGSPH academic

integrity guidelines.

55



Agaro, A., Hareru, H. E., Muche, T., W/Tsadik, D. S., Ashuro, Z., Negassa, B., Legesse, M. T,
Kaso, A. W., Alemu, W., Gube, A. A,, Aregu, M. B., & Soboksa, N. E. (2022). Predictors of Hand-
Washing Practices at Critical Times among mothers of under-5 years old children in rural setting
of Gedeo Zone, southern Ethiopia. Environmental Health Insights, 16, 11786302221120784.
https://doi.org/10.1177/11786302221120784

Amin, N., Pickering, A. J.,, Ram, P. K., Unicomb, L., Najnin, N., Homaira, N., Ashraf, S., Abedin,
J., Islam, M. S., & Luby, S. P. (2014). Microbiological evaluation of the efficacy of soapy water to
clean hands: a randomized, Non-Inferiority field trial. American Journal of Tropical Medicine and
Hygiene, 91(2), 415-423. https://doi.org/10.4269/ajtmh.13-0475

Asefa, L., Gemechu, T., Lemma, H., Karbana, G., & Roba, H. (2026). Determinants of critical-
time hand washing practices among mothers of under-five children in West Guji Zone, Ethiopia: a
community-based cross-sectional study. BMC Pediatrics, 26(1). https://doi.org/10.1186/s12887-
026-06648-2

Ashraf, S., Nizame, F. A,, Islam, M., Dutta, N. C., Yeasmin, D., Akhter, S., Abedin, J., Winch, P.
J., Ram, P. K., Unicomb, L., Leontsini, E., & Luby, S. P. (2016). Nonrandomized trial of feasibility
and acceptability of strategies for promotion of soapy water as a handwashing agent in rural
Bangladesh. American Journal of Tropical Medicine and Hygiene, 96(2), 421-429.
https://doi.org/10.4269/ajtmh.16-0304

Bangladesh Bureau of Statistics & UNICEF Bangladesh. (2019). Progotir Pathey, Bangladesh
Multiple Indicator Cluster Survey 2019, Survey Findings Report. In Progotir Pathey. Retrieved
from
https://www.unicef.org/bangladesh/media/3281/file/Bangladesh%202019%20MICS%20Report
English.pdf

Bangladesh Bureau of Statistics, Statistics and Informatics Division, Ministry of Planning,
WaterAid Bangladesh, UNICEF Bangladesh, Alam, Md. M., Abbas, F., Core team, National Hygiene
Survey 2018, BBS, & Mannan, M. A. (2020). National Hygiene Survey 2018.
https://www.wateraid.org/bd/sites/g/files/jkxoof236/files/2021-
01/National%20Hygiene%20Survey%202018 Bangladesh.pdf

Bastable, A., Knox-Clarke, P., Hamai, L., Azzalini, R., Oxfam, & ADAPT Initiative. (2025). Climate
adaptation in water, sanitation and hygiene (WASH) in humanitarian crises: research and
innovation priorities. In Elrha, Elrha. Elrha.
https://iwaponline.com/jwh/article/23/9/1004/109356/Climate-adaptation-in-water-sanitation-

and-hygiene

56


https://doi.org/10.1177/11786302221120784
https://doi.org/10.1177/11786302221120784
https://doi.org/10.4269/ajtmh.13-0475
https://doi.org/10.1186/s12887-026-06648-2
https://doi.org/10.1186/s12887-026-06648-2
https://doi.org/10.4269/ajtmh.16-0304
https://doi.org/10.4269/ajtmh.16-0304
https://www.unicef.org/bangladesh/media/3281/file/Bangladesh%202019%20MICS%20Report_English.pdf
https://www.unicef.org/bangladesh/media/3281/file/Bangladesh%202019%20MICS%20Report_English.pdf
https://www.wateraid.org/bd/sites/g/files/jkxoof236/files/2021-01/National%20Hygiene%20Survey%202018_Bangladesh.pdf
https://www.wateraid.org/bd/sites/g/files/jkxoof236/files/2021-01/National%20Hygiene%20Survey%202018_Bangladesh.pdf
https://www.wateraid.org/bd/sites/g/files/jkxoof236/files/2021-01/National%20Hygiene%20Survey%202018_Bangladesh.pdf
https://iwaponline.com/jwh/article/23/9/1004/109356/Climate-adaptation-in-water-sanitation-and-hygiene
https://iwaponline.com/jwh/article/23/9/1004/109356/Climate-adaptation-in-water-sanitation-and-hygiene
https://iwaponline.com/jwh/article/23/9/1004/109356/Climate-adaptation-in-water-sanitation-and-hygiene

Belachew, A. B., Abrha, M. B., Gebrezgi, Z. A., & Tekle, D. Y. (2018). Availability and utilization
of sanitation facilities in Enderta district, Tigray, Ethiopia. Journal of preventive medicine and
hygiene, 59(3), E219—-E225. https://doi.org/10.15167/2421-4248/jpmh2018.59.3.826

Benja, T. (2021). Factors Associated with Hand Washing Practices among Secondary School
Students in Ndorwa East Constituency in Kabale District. Texila International Journal of Public
Health, 9(4), 38-47. https://doi.org/10.21522/tijph.2013.09.04.art004

Bieri, F. A., Yuan, L., Li, Y., He, Y., Bedford, A,, Li, R. S., Guo, F,, Li, S., Williams, G. M.,
McManus, D. P., Raso, G., & Gray, D. J. (2013). Development of an educational cartoon to prevent
worm infections in Chinese schoolchildren. Infectious Diseases of Poverty, 2(1), 29.
https://doi.org/10.1186/2049-9957-2-29

Biswas, D., Nizame, F. A., Sanghvi, T., Roy, S., Luby, S. P., & Unicomb, L. E. (2017). Provision
versus promotion to develop a handwashing station: the effect on desired handwashing
behavior. BMC Public Health, 17(1), 390. https://doi.org/10.1186/s12889-017-4316-6

Buj, I, Mar¢i¢, Z., Caleta, M., Sanda, R., Geiger, M. F., Freyhof, J., Machordom, A., & Vuki¢, J.
(2017). Ancient connections among the european rivers and watersheds revealed from the
evolutionary history of the genus Telestes (Actinopterygii ; Cypriniformes). DIGITAL.CSIC (Spanish
National Research Council (CSIC)), 5. https://doi.org/10.1371/journal

Burton, M., Cobb, E., Donachie, P., Judah, G., Curtis, V., & Schmidt, W. (2011). The Effect of
Handwashing with Water or Soap on Bacterial Contamination of Hands. International Journal of
Environmental Research and Public Health, 8(1), 97-104. https://doi.org/10.3390/ijerph8010097

Damschroder, L. J., Aron, D. C,, Keith, R. E., Kirsh, S. R., Alexander, J. A., & Lowery, J. C. (2009).
Fostering implementation of health services research findings into practice: a consolidated
framework for advancing implementation science. Implementation Science, 4(1), 50.
https://doi.org/10.1186/1748-5908-4-50

Fazeela, A., Borkar, R. S., & Mer, H. T. (2024). Assessment of water, sanitation and hand
hygiene practices in rural households of Tamil Nadu: A cross-sectional study. Journal of Family
Medicine and Primary Care, 13(8), 3350-3354. https://doi.org/10.4103/jfmpc.ifmpc 330 24

Gale, N. K., Heath, G., Cameron, E., Rashid, S., & Redwood, S. (2013). Using the framework
method for the analysis of qualitative data in multi-disciplinary health research. BMC Medical
Research Methodology, 13(1), 117. https://doi.org/10.1186/1471-2288-13-117

Gizaw, Z., Demissie, N. G., Gebrehiwot, M., Destaw, B., & Nigusie, A. (2023). Hand hygiene
practice and associated factors among rural communities in northwest Ethiopia. Scientific
Reports, 13(1). https://doi.org/10.1038/s41598-023-30925-0

57


https://doi.org/10.15167/2421-4248/jpmh2018.59.3.826
https://doi.org/10.21522/tijph.2013.09.04.art004
https://doi.org/10.1186/2049-9957-2-29
https://doi.org/10.1186/2049-9957-2-29
https://doi.org/10.1186/s12889-017-4316-6
https://doi.org/10.1371/journal
https://doi.org/10.3390/ijerph8010097
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.4103/jfmpc.jfmpc_330_24
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1038/s41598-023-30925-0

Haque, S. S., & Freeman, M. C. (2021). The Applications of Implementation Science in Water,
Sanitation, and Hygiene (WASH) research and practice. Environmental Health Perspectives,
129(6), 65002. https://doi.org/10.1289/ehp7762

Heijnen, M., Routray, P., Torondel, B., & Clasen, T. (2015). Shared sanitation versus individual
household latrines in urban slums: A Cross-Sectional study in Orissa, India. American Journal of
Tropical Medicine and Hygiene, 93(2), 263-268. https://doi.org/10.4269/ajtmh.14-0812

Hirai, M., Graham, J., Mattson, K., Kelsey, A., Mukheriji, S., & Cronin, A. (2016). Exploring
Determinants of Handwashing with Soap in Indonesia: A Quantitative Analysis. International
Journal of Environmental Research and Public Health, 13(9), 868.
https://doi.org/10.3390/ijerph13090868

Hossain, S., Islam, M. M., Khokon, M. a. ., Bangladesh, J. B. L. J. H. O. D., & Islam, M. M.
(2021). On Prevention of Diarrheal Disease: Assessing the factors of effective handwashing
facilities in Bangladesh. Journal of Population and Social Studies, 30, 103—115.
https://doi.org/10.25133/jpssv302022.007

Howell, B. M., Peterson, J. R., & Corbett, S. (2022). Where are all the men? A qualitative
review of the barriers, facilitators, and recommendations to older male participation in health
promotion interventions. American Journal of Health Promotion, 37(3), 386—400.
https://doi.org/10.1177/08901171221123053

Hulland, K. R., Leontsini, E., Dreibelbis, R., Unicomb, L., Afroz, A., Dutta, N. C., Nizame, F. A.,
Luby, S. P., Ram, P. K., & Winch, P. J. (2013). Designing a handwashing station for infrastructure-
restricted communities in Bangladesh using the integrated behavioral model for water, sanitation
and hygiene interventions (IBM-WASH). BMC Public Health, 13(1), 877.
https://doi.org/10.1186/1471-2458-13-877

Hussain, F., Clasen, T., Akter, S., Bawel, V., Luby, S. P., Leontsini, E., Unicomb, L., Barua, M. K.,
Thomas, B., & Winch, P. J. (2017). Advantages and limitations for users of double pit pour-flush
latrines: a qualitative study in rural Bangladesh. BMC Public Health, 17(1), 515.
https://doi.org/10.1186/s12889-017-4412-7

Islam, F. B., & Sharma, M. (2021). Gendered Dimensions of Unpaid Activities: An Empirical
Insight into Rural Bangladesh Households. Sustainability, 13(12), 6670.
https://doi.org/10.3390/su13126670

Islam, M. R. (2021). Water, sanitation and hygiene practices among disaster-affected char
land people: Bangladesh experience. Natural Hazards, 107(2), 1167-1190.
https://doi.org/10.1007/s11069-021-04623-x

Islam, M. S., Sarker, B. C., Mahmud, N. A,, Saifullah, A. S. M., Department of Environmental
Science, Bangladesh Agricultural University, Mymensingh-2202, Bangladesh, & Department of

58


https://doi.org/10.1289/ehp7762
https://doi.org/10.4269/ajtmh.14-0812
https://doi.org/10.3390/ijerph13090868
https://doi.org/10.3390/ijerph13090868
https://doi.org/10.25133/jpssv302022.007
https://doi.org/10.25133/jpssv302022.007
https://doi.org/10.1177/08901171221123053
https://doi.org/10.1186/1471-2458-13-877
https://doi.org/10.1186/1471-2458-13-877
https://doi.org/10.1186/s12889-017-4412-7
https://doi.org/10.3390/su13126670
https://doi.org/10.3390/su13126670
https://doi.org/10.1007/s11069-021-04623-x
https://doi.org/10.1007/s11069-021-04623-x

Environmental Science and Resource Management, Mawlana Bhashani Science and Technology
University, Tangail-1902, Bangladesh. (2013). Water quality and Sanitation status: A study on
Char land of Bhuapur upazila under Tangail district. In J. Bangladesh Agril. Univ. (Vol. 11, Issue 2,
pp. 209-214).

Khatri, G. R., R., Shrestha, M. N., N., & WEDC, Loughborough University. (n.d.). Climate change
impacts on WASH and slum community-based adaptation measures. In 37th WEDC International
Conference, Hanoi, Vietnam, 2014 [Briefing paper]. figshare. https://hdl.handle.net/2134/31060

Marks. Dr. M. 2010. The Chars Livelihoods Programme: Alleviating Poverty and Building
Climate Resilience of the Poorest Families. CLP/Maxwell Stamp Plc/UKAID.

Mondal, S., Wangdi, K., Gray, D. J., Kelly, M., & Sarma, H. (2025). Access to water, sanitation,
and hygiene (WASH) facilities and key influencing factors in coastal households, Bangladesh. Acta
Tropica, 270, 107792. https://doi.org/10.1016/j.actatropica.2025.107792

Murendo, C., Mottershead, R., Kimani, E., & Chandan, K. (2024). Determinants of
Handwashing at Critical Times among Mothers/Caregivers of Children Under-Five Years Old:
Panel Data Evidence from Rural Afghanistan. Environmental Health Insights, 18.
https://doi.org/10.1177/11786302241274485

Nelson, K. B., Karver, J., Kullman, C., & Graham, J. P. (2014). User Perceptions of Shared
Sanitation among Rural Households in Indonesia and Bangladesh. PLoS ONE, 9(8), e103886.
https://doi.orq/10.1371/journal.pone.0103886

Nguyen, T. T., Rahut, D. B., Timilsina, R., Hung, M., DO, Sonobe, T., & Manchanda, N. (2025).
Improving the health of the rural population in India through bundling WASH practices. Frontiers
in Health Services, 5, 1500504. https://doi.org/10.3389/frhs.2025.1500504

Patrick Bolte, Biswas Sanjoy, S., Uddin Kabir, Md. J., Zahir, F. F., Pramanik, A. K., Alam, Md. K.,
Islam, Md. S., Islam, Md. M., Alam, Md. T., Hossain, Md. A., Red Crescent Youth (RCY), Pramanik,
A. K., Forhad, Md. S., & Bolte, P. (2024). Baseline study for the project: Joint actions for mitigating
climate uncertainties and natural adversities (JAMUNA), 2024-2028. Retrieved from
https://reliefweb.int/report/bangladesh/jamuna-baseline-baseline-study-project-joint-actions-
mitigating-climate-uncertainties-and-natural-adversities-jamuna-2024-2028

O’Brien, L. A., Files, K., Snyder, J. S., Rogers, H. K., Cumming, O., Mills, J. E., Gordon, B.,
Freeman, M. C., Caruso, B. A., & Wolfe, M. K. (2025). Minimum material requirements for hand
hygiene in community settings: a systematic review. BMJ Global Health, 10(Supp! 7), e018926.
https://doi.orq/10.1136/bmjgh-2025-018926

Odo, D. B., & Mekonnen, A. G. (2021). Availability and factors influencing community level
handwashing facility in Ethiopia: Implication for prevention of infectious diseases. PLoS ONE,
16(1), e0243228. https://doi.orq/10.1371/journal.pone.0243228

59


https://hdl.handle.net/2134/31060
https://doi.org/10.1016/j.actatropica.2025.107792
https://doi.org/10.1177/11786302241274485
https://doi.org/10.1177/11786302241274485
https://doi.org/10.1371/journal.pone.0103886
https://doi.org/10.1371/journal.pone.0103886
https://doi.org/10.3389/frhs.2025.1500504
https://reliefweb.int/report/bangladesh/jamuna-baseline-baseline-study-project-joint-actions-mitigating-climate-uncertainties-and-natural-adversities-jamuna-2024-2028
https://reliefweb.int/report/bangladesh/jamuna-baseline-baseline-study-project-joint-actions-mitigating-climate-uncertainties-and-natural-adversities-jamuna-2024-2028
https://reliefweb.int/report/bangladesh/jamuna-baseline-baseline-study-project-joint-actions-mitigating-climate-uncertainties-and-natural-adversities-jamuna-2024-2028
https://doi.org/10.1136/bmjgh-2025-018926
https://doi.org/10.1136/bmjgh-2025-018926
https://doi.org/10.1371/journal.pone.0243228

Parveen, S., Nasreen, S., Allen, J. V., Kamm, K. B., Khan, S., Akter, S., Lopa, T. M., Zaman, K.,
Arifeen, S. E., Luby, S. P., & Ram, P. K. (2018). Barriers to and motivators of handwashing behavior
among mothers of neonates in rural Bangladesh. BMC Public Health, 18(1), 483.
https://doi.org/10.1186/s12889-018-5365-1

Rahman, Md. A., Azad, Md. A. K., & Nahar, Mst. K. (2024). Socio-economic condition of people
of Char Majherdiar in Rajshahi, Bangladesh. International Journal of Science and Development,
1(3), 33-43.

Ross, I., Bick, S., Ayieko, P., Dreibelbis, R., Wolf, J., Freeman, M. C., Allen, E., Brauer, M., &
Cumming, 0. (2023). Effectiveness of handwashing with soap for preventing acute respiratory
infections in low-income and middle-income countries: a systematic review and meta-analysis.
The Lancet, 401(10389), 1681-1690. https://doi.org/10.1016/s0140-6736(23)00021-1

Setty, K., Cronk, R., George, S., Anderson, D., O’Flaherty, G., & Bartram, J. (2019). Adapting
translational research methods to water, sanitation, and hygiene. International Journal of
Environmental Research and Public Health, 16(20), 4049.
https://doi.org/10.3390/ijerph16204049

Shang, S, Li, H., Wang, L., Yao, W,, Lin, L., Zhang, R., National Center for Rural Water Supply
Technical Guidance, Chinese Center for Disease Control and Prevention, & Office for Public Health
Management. (2022). Health benefits of improved latrine in rural China. In Frontiers in
Environmental Science (Vol. 10, p. 9147511) [Journal-article].
https://doi.org/10.3389/fenvs.2022.914751

Siddiqua, T. J., Choudhury, N., Haque, M. A,, Farzana, F. D., Ali, M., Naz, F., Ahmed,S. M. T.,
Rahman, S. S., Faruque, A. S. G., & Ahmed, T. (2023). Assessing the Impact of a Handwashing
Knowledge and Practices Program among Poor Households in Rural Bangladesh: A Cluster-
Randomized Pre—Post Study. American Journal of Tropical Medicine and Hygiene, 109(3), 676—
685. https://doi.org/10.4269/ajtmh.21-0555

Tamene, A., Habte, A., Tagesse, M., Endale, F., Melis, T., Sewalem, Z. W., & Afework, A.
(2023). Exploring associations between household environmental factors and handwashing with
essential agents in sub-Saharan Africa. PLoS ONE, 18(6), e0286735.
https://doi.org/10.1371/journal.pone.0286735

Tumwebaze, I. K., Akeyo, D., Shah, V., Ng’ang’a, N., & Simiyu, S. (2025). Handwashing with
soap and influencing factors in crisis-affected refugee populations in Kenya and Uganda. Conflict
and Health, 19(1), 53. https://doi.org/10.1186/513031-025-00698-6

UNICEF & Global Water Partnership. (2022). Strategic Framework for WASH Climate Resilient
Development 2022 Edition. In Strategic Framework for WASH Climate Resilient Development.
UNICEF and Global Water Partnership. https://www.gwp.org/globalassets/global/about-
gwp/publications/unicef-gwp/gwp unicef strategic framework-2022-edition.pdf

60


https://doi.org/10.1186/s12889-018-5365-1
https://doi.org/10.1186/s12889-018-5365-1
https://doi.org/10.1016/s0140-6736(23)00021-1
https://doi.org/10.3390/ijerph16204049
https://doi.org/10.3390/ijerph16204049
https://doi.org/10.3389/fenvs.2022.914751
https://doi.org/10.3389/fenvs.2022.914751
https://doi.org/10.4269/ajtmh.21-0555
https://doi.org/10.1371/journal.pone.0286735
https://doi.org/10.1371/journal.pone.0286735
https://doi.org/10.1186/s13031-025-00698-6
https://www.gwp.org/globalassets/global/about-gwp/publications/unicef-gwp/gwp_unicef_strategic_framework-2022-edition.pdf
https://www.gwp.org/globalassets/global/about-gwp/publications/unicef-gwp/gwp_unicef_strategic_framework-2022-edition.pdf

WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene. (2025).
Progress on household drinking water, sanitation and hygiene 2000-2024: special focus on
inequalities. Retrieved from https://www.who.int/publications/m/item/progress-on-household-
drinking-water--sanitation-and-hygiene-2000-2024--special-focus-on-inequalities

Wolf, J., Hubbard, S., Brauer, M., Ambelu, A., Arnold, B. F., Bain, R., Bauza, V., Brown, J.,,
Caruso, B. A., Clasen, T., Colford, J. M., Freeman, M. C., Gordon, B., Johnston, R. B., Mertens, A.,
Priss-Ustiin, A., Ross, I., Stanaway, J., Zhao, J. T., ... Boisson, S. (2022). Effectiveness of
interventions to improve drinking water, sanitation, and handwashing with soap on risk of
diarrhoeal disease in children in low-income and middle-income settings: a systematic review and
meta-analysis. The Lancet, 400(10345), 48-59. https://doi.org/10.1016/s0140-6736(22)00937-0

Wolf, J., Johnston, R., Freeman, M. C., Ram, P. K., Slaymaker, T., Laurenz, E., & Priiss-Ustin, A.
(2018). Handwashing with soap after potential faecal contact: global, regional and country
estimates. International Journal of Epidemiology, 48(4), 1204-1218.
https://doi.org/10.1093/ije/dyy253

Yeasmin, F., Winch, P. J., Hwang, S. T., Leontsini, E., Jahir, T., Das, J. B., Amin, M. R., Hossain,
M. K., Huda, T. M. N., Akter, F., Shoab, A. K., Tofail, F., Mridha, M. K., Sultana, J., Pitchik, H.,
Fernald, L. C. H., Luby, S. P., & Rahman, M. (2021). Exploration of attendance, active participation,
and behavior change in a Group-Based Responsive Stimulation, Maternal and Child Health, and
Nutrition intervention. American Journal of Tropical Medicine and Hygiene, 104(4), 1586—1595.
https://doi.org/10.4269/ajtmh.20-0991

61


https://www.who.int/publications/m/item/progress-on-household-drinking-water--sanitation-and-hygiene-2000-2024--special-focus-on-inequalities
https://www.who.int/publications/m/item/progress-on-household-drinking-water--sanitation-and-hygiene-2000-2024--special-focus-on-inequalities
https://doi.org/10.1016/s0140-6736(22)00937-0
https://doi.org/10.1093/ije/dyy253
https://doi.org/10.1093/ije/dyy253
https://doi.org/10.4269/ajtmh.20-0991

