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Abstract 
 

Access to Water, Sanitation, and Hygiene (WASH) is a fundamental human right 

essential to public health.  However, access to WASH remains critically low in low-income 

settings such as peri-urban areas. Evidence on behaviour sustainability, WASH coverage, and 

context-specific determinants is limited for peri-urban areas. While national reports compile 

WASH data by rural and urban divisions, peri-urban areas have unique characteristics that 

distinguish them from their urban counterparts. Therefore, this study aimed to evaluate access 

to WASH facilities, the determinants of hygiene behaviours, and their association with 

diarrhoeal diseases in peri-urban communities of Zambia. With a greater emphasis on hand 

hygiene, this research set out to: (i) Investigate hand hygiene practices, facility availability, and 

associated factors; (ii) Explore the barriers to and facilitators of handwashing behaviour; (iii) 

Assess the prevalence of diarrhoea and its association with household WASH access and 

practices.  

A mix of quantitative and qualitative research approaches was used. First, a repeated 

cross-sectional survey was conducted in the Kanyama peri-urban area located west of Lusaka’s 

city centre. This survey included data collected in 2018, after a cholera outbreak, and in 2022, 

during the COVID-19 pandemic. Each survey included 318 participants. Second, a cross-

sectional survey was conducted concurrently with focus group discussions in the peri-urban 

areas of Kafue Town, located 40 km West of Lusaka city centre. The cross-sectional survey 

included 374 participants from four peri-urban communities. Two focus group discussions 

were conducted in three of these areas, each with 8-9 participants, for a total of 50 participants. 

Quantitative data analysis used descriptive statistics to summarise the participants’ 

sociodemographic and WASH characteristics, including diarrhoea prevalence. Pearson’s Chi-

square and Fisher’s exact tests were used to examine associations between variables. Logistic 

regression was used to assess the strength of the associations and predict outcomes. A 

framework approach to thematic analysis was used to analyse the qualitative data.  

Quantitative analysis revealed a decline in access to handwashing facilities and hygiene 

practices. Households without handwashing facilities increased by 20%, whereas households 

with handwashing facilities, including soap and water, decreased from 14% to 0%. The decline 

extended to soap-and-water use between 2018 and 2022 (p ≤ 0.05). The chances of 

handwashing with soap and water were lower among males, those over 40 years old, those who 

were married or living with a partner, and those who were employed. Similarly, in peri-urban 
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communities in Kafue, only 12% of households had a handwashing station with both water and 

soap. Furthermore, while 83% had improved sanitation, three-quarters shared toilets with 

multiple households. Most households (96%) had improved water sources, and slightly more 

than half (57%) were satisfied with the quality. The two-week diarrhoea prevalence was 15.5%. 

Households with unimproved sanitation (AOR = 2.34; 95% CI: 1.04–5.15; p = 0.039) and those 

with inconsistent handwashing after toilet use (AOR = 5.32; 95% CI: 2.55–11.26; p < 0.0001) 

had significantly higher odds of experiencing diarrhoea than those who washed consistently. 

The risk of diarrhoea also varied among peri-urban communities. 

The qualitative enquiry into the determinants of handwashing identified infrastructural, 

sociocultural, and behavioural factors that served as both facilitators and barriers. 

Infrastructural facilitators included the presence of a handwashing station with soap and water 

and proximity to a toilet facility. The socioeconomic and social enablers were higher income 

and education levels, knowledge of handwashing, fear of disease, a desire to protect the family, 

feelings of disgust, early introduction of handwashing education, and positive social influence 

from neighbours. Conversely, the structural barriers included the lack of handwashing facilities, 

insufficient and unreliable water supply, water scarcity caused by floods and droughts, 

vandalism, and theft of stations. Socioeconomic and cultural factors included the high cost of 

handwashing stations, limited soap availability, low income and education levels, and cultural 

aversion to soap scents, particularly for handwashing before eating.  

Overall, this research illustrates that hand hygiene behaviour, WASH access, and 

diarrhoeal disease in peri-urban Zambia are best understood as interdependent phenomena 

shaped by uneven and limited access to WASH resources, structural instability brought by 

external contexts, social norms, and cultural meaning constructs that shape choices and 

priorities. A fundamental insight is that households' capacity to maintain hygienic practices is 

deeply entangled with broader contextual conditions in which they live. Hand hygiene 

behaviours fluctuate in response to shifting public health contexts, highlighting a vulnerability 

to external pressures that reflect deeper systemic fragility and instability, and offering an 

opportunity for change that could be sustained with the proper measures in place. Furthermore, 

cultural norms and gendered roles shape hygiene practices, revealing that these behaviours are 

not merely technical or mechanical. The persistence of diarrhoeal disease despite the presence 

of improved WASH facilities in most households further underscores that infrastructure alone 

does not ensure protection; rather, its effectiveness depends on reliability, usability, and 

households' ability to integrate hygienic routines into environments marked by scarcity and 

unpredictability.  
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Chapter 1 

Introduction 

 

1.1 Global, regional and local WASH context  

1.1.1 WASH access and SDG 6  

Access to Water, Sanitation, and Hygiene (WASH) is a fundamental human right 

essential for individual and overall community well-being.  Given the importance of WASH in 

global public health, ensuring universal access to these resources remains a critical priority. 

The United Nations has specifically highlighted this issue by establishing Goal 6 of the 

Sustainable Development Goals (SDGs), which aims to achieve universal access to safe water 

and sanitation (UNDP, 2015). To achieve this goal, specific targets include universal and 

equitable access to safe and affordable drinking water, as well as equitable sanitation and 

hygiene for all, with a focus on eliminating open defecation (UNDP, 2015). Progress has been 

made towards these targets, with more people accessing WASH services; however, the 

progress remains slow. 

Globally, 74% of households have access to safely managed drinking water services, 

an increase from 68% in 2015 (WHO-UNICEF, 2025). Safely managed drinking water is water 

from an improved source that is accessible on the premises, available when needed, and free 

from faecal and priority chemical contamination (WHO-UNICEF, 2018). For sanitation, the 

coverage of safely managed sanitation services (use of improved facilities that are not shared 

with other households and where excreta are safely disposed of in situ or removed and treated 

off-site) increased by 10% from 48% in 2015 to 58% in 2024 (WHO-UNICEF, 2025). 

Meanwhile, the coverage of basic hygiene services (availability of handwashing facilities with 

soap and water at home) increased from 66% in 2015 to 80% in 2024 (WHO-UNICEF, 2025).  
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Sub-Saharan Africa (SSA) is among the regions with the lowest WASH coverage. In 

2024, of the 287 million people who used limited water services, over half lived in sub-Saharan 

Africa (SSA) (WHO-UNICEF, 2025). Limited water service is defined as drinking water from 

an improved source, for which the round-trip collection time exceeds 30 minutes, including 

queuing. Furthermore, SSA had the highest prevalence of shared sanitation and the highest 

proportion of the population lacking handwashing facilities at home.  

In Zambia, access to sufficient WASH remains a significant public health challenge, 

particularly in poor and vulnerable communities, such as peri-urban areas. According to the 

2024 Demographic and Health Survey national estimates, only 62% of the Zambian population 

has access to basic drinking water services, and less than half (37%) have access to basic 

sanitation services. Furthermore, only 31% of the population has access to handwashing 

facilities with soap and water (Zambia Statistics Agency et al., 2024).  

1.1.2  WASH and health 

A significant burden of disease is attributed to unsafe WASH. According to the World 

Health Organisation (WHO), approximately 1.4 million deaths and approximately 74 million 

disability-adjusted life years (DALYs) were attributed to unsafe WASH in 2019 (WHO, 2019). 

Specifically, 69% of the total diarrhoeal disease burden, 14% of acute respiratory infections, 

10% of undernutrition, and 100% of soil-transmitted helminthiases were attributable to unsafe 

WASH. Substantial regional variations exist in the distribution of disease burden attributable 

to unsafe WASH.  

Africa and Southeast Asia bear the greatest burden, with 76% and 66% of diarrhoeal 

disease attributed to unsafe WASH, respectively (Prüss-Ustün et al., 2019; WHO, 2019). The 

existing regional challenges, including rapid urbanisation, extreme poverty, and poor 

governance, exacerbate the challenge of unsafe WASH and the associated health implications. 

Climate change impacts, including extreme weather events such as droughts and flooding, 
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further compound the existing disease burden associated with WASH. In Zambia, WASH-

related diarrhoeal diseases have consistently been among the top five causes of morbidity and 

are responsible for 4 in 5 hospital visits (Ministry of Health, 2021).  Additionally, poor WASH 

has been associated with frequent cholera outbreaks which are particularly severe in the densely 

populated informal settlements (Mwaba et al., 2020).  

The significance of WASH in disease prevention can be illustrated using the F diagram, 

one of many tools used to visualise the spread of pathogens via the faecal-oral route (Lanoix 

JN & Wagner EG, 1958). The diagram provides a visualisation of the various pathways of 

pathogen transmission through fluids (drinking water), flies, fields (crops/soil), fingers, fomites 

(surfaces and objects) and food. The diagram also shows how safe WASH disrupt these 

transmission routes by implementing primary barriers, such as protecting water sources and 

separating faeces from the environment, alongside secondary barriers, such as hand-washing, 

covering food, and controlling flies. Figure 1.1 shows the F-diagram, which is an expanded 

adaptation of the original.  

 
Figure 1.1: The F-diagram showing the faecal-oral pathogen transmission routes and 
protective barriers 
Note: The figure is adapted from the original to include more exposure pathways (Lanoix JN 
& Wagner EG, 1958) 
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1.1.3 Peri-urban settings and WASH  

More than half of the world’s population lives in urban areas, and projections indicate 

that by 2050, approximately 80% of Africa’s population will live in urban areas, with 

urbanisation rates reaching around 64% (Ritchie H et al., 2024; United Nations, 2025). This 

rapid urban growth, especially in peri-urban regions, places considerable pressure on existing 

infrastructure and services. Of the urban population, 1 in 4 people live in slum households, 

which are typically characterised by limited access to improved water and sanitation, 

insufficient living area and housing with non-durable materials (Ritchie H et al., 2024). As the 

urban population continues to grow, more people are likely to live in peri-urban areas, 

increasing the need for WASH access. 

In Zambia, about 70 per cent of the urban population resides in the peri-urban with slum 

like conditions (UN-HABITAT, 2024). Housing in these areas is generally dense and 

unplanned, and they are located in areas with increased vulnerability to climate-related hazards 

such as flooding. The environmental pressure from the expanding peri-urban populations 

extends to water contamination, poor drainage, and increased solid waste generation, all of 

which contribute to the persistence and spread of WASH-related diseases. 

The majority of the peri-urban residents have low income and education and often 

engage in informal work as their main source of income (Aydamo et al., 2023a; Nyambe et al., 

2021; Zgambo et al., 2025). This restricts households' ability to invest in improved WASH 

facilities. The expansion of WASH infrastructure in the urban areas frequently lags behind 

population growth, leading to overstretched water supply systems, insufficient sanitation 

facilities, and inadequate waste management, especially for the urban poor in the peri-urban 

areas. Additionally, peri-urban areas often lack formal recognition, complicating efforts to 

extend municipal services. The complexity of rapid urbanisation, economic constraints, and 

environmental challenges in peri-urban settings creates a unique challenge for WASH access 
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and associated health outcomes. This complexity is reflected in Zambia, where poor WASH 

conditions in densely populated informal settlements contribute to frequent cholera outbreaks 

and high rates of diarrhoeal diseases, which remain among the leading causes of morbidity and 

hospital visits (Mwaba et al., 2020). 

1.1.4  WASH in outbreak contexts  

The COVID-19 pandemic and those similar, such as the SARS outbreak, have 

emphasised the crucial role of hand hygiene as a key preventive measure against the spread of 

infectious diseases (Fung & Cairncross, 2007; Hannah et al., 2020). During the COVID-19 

pandemic, there was a global emphasis on hand hygiene and improving access to hand hygiene 

facilities, especially in public spaces. Similarly, recurring cholera outbreaks in peri-urban 

Zambia have prompted WASH interventions following their associated link to the cause of the 

outbreaks (Mwaba et al., 2020). These outbreaks, alongside the COVID-19 pandemic, elicited 

different public health responses, influencing WASH practices and access to facilities.  

In Zambia, cholera outbreaks and the COVID-19 pandemic prompted a multisectoral 

response involving collaboration among government ministries, NGOs and international 

organisations. The response included surveillance, case management, public health 

interventions, and community engagement (Kapata et al., 2018; Mudenda et al., 2022). 

However, the nature of these interventions and the government’s resource allocation differed 

because of the distinct transmission routes, public health challenges, and sociopolitical 

priorities associated with each disease. For cholera, the government emphasised transmission 

reduction through the faecal-oral routes. While hand hygiene was promoted, the primary 

interventions were ensuring access to clean water through chlorination, emergency water tanks, 

and targeted oral cholera vaccination (OCV) campaigns in high-risk areas (Kateule et al., 2024; 

MOH/ZNPHI/WHO, 2018; Sinyange et al., 2018). Public messaging focused on the 

importance of safe water, proper sanitation, and hygiene practices. In contrast, the COVID-19 
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response expanded beyond WASH measures to include social distancing, mask-wearing, mass 

testing, and national vaccination campaigns (Ministry of Health, 2020, 2023; Mudenda et al., 

2022). Hand hygiene was a key preventive measure during the COVID-19 pandemic, and the 

government mandated the provision of handwashing stations in public spaces (Ministry of 

Health, 2020).  

While public health responses to outbreaks such as cholera and COVID-19 have 

emphasised hand hygiene, they also reveal gaps in the effectiveness of these interventions in 

improving household-level handwashing facilities and sustaining practice. Both outbreaks 

exposed vulnerabilities in peri-urban areas, where shared WASH facilities and resource 

limitations amplified the transmission risks. Understanding how public health interventions, 

alongside socioeconomic and infrastructural barriers, influence behaviour is vital for designing 

effective interventions. 

1.1.5  Behavioural dimensions of WASH  

Various theoretical frameworks guide the understanding of WASH access and practices 

in peri-urban communities and have been applied across different contexts. The Capability, 

Opportunity, Motivation → Behaviour model (COM-B) serves as a fundamental framework 

for examining behaviour through an interplay between individual capability (knowledge and 

skills), environmental opportunity (infrastructure, water and soap availability), and motivation 

(risk perception, attitudes, emotional drivers) in influencing behaviour (Michie et al., 2011). In 

addition, the Behaviour-Centred Design (BCD) guides the design, implementation, and 

assessment of interventions such as handwashing promotion programmes. The framework 

provides a behavioural determinant taxonomy that classifies influences into five domains. The 

domains include the brain (factors such as knowledge, risk, motives, reactions, and 

psychological trade-offs), the body (individual characteristic traits), the behaviour setting 
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(infrastructure, props, roles, routines and norms), the environment (the physical and social 

environment) and the broader external context (Aunger & Curtis, 2016).  

The Risks, Attitudes, Norms, Ability, and Self-regulation framework (RANAS), 

created for water, sanitation, and hygiene interventions, also offers a systematic approach for 

designing, implementing, and evaluating behaviour change interventions. It identifies specific 

psychosocial and normative factors that affect WASH behaviour, such as perceived 

vulnerability and benefits, cultural norms, social expectations, perceived ability, and 

behavioural planning. Interventions can then be planned based on the most influential factors 

(Mosler H, 2012). The Integrated Behaviour Model for WASH (IBM-WASH) framework 

incorporates contextual, psychosocial, and technological factors across societal, community, 

household, and individual levels to understand the multilevel and multidimensional factors 

influencing WASH access and health outcomes in infrastructure-constrained settings 

(Dreibelbis et al., 2013). Together, these frameworks provide a comprehensive lens on peri-

urban WASH access, practices, and associated health risks.   

1.2 Research focus 

1.2.1 Problem statement and justification 

Access to adequate WASH services remains critically low in many peri-urban areas in 

Zambia. Residents often navigate daily life with limited water availability, unreliable sanitation 

systems, and inconsistent opportunities to practise basic hygiene (Hubbard et al., 2020a; 

MLGH, 2015; Nyambe et al., 2021). These structural challenges are compounded by 

widespread gaps in hygiene behaviours, which are shaped by crowded living conditions, 

economic constraints, and competing household priorities (MacLeod et al., 2025; UN-

HABITAT, 2024). The consequences are profound, including poor WASH conditions that 

continue to drive recurrent and sometimes severe cholera outbreaks, alongside a persistently 

high burden of diarrhoeal diseases that disproportionately affect vulnerable groups, particularly 
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children (Kateule et al., 2024; Mwaba et al., 2020; Nanzaluka et al., 2020; Sinyange et al., 

2018).  

Despite numerous governmental and partner-led efforts to expand WASH 

infrastructure and promote healthier behaviours, most interventions have struggled to produce 

sustained change (Berendes et al., 2022; Nelson et al., 2021). The challenges limiting these 

efforts could be partly attributed to the complex interplay of socioeconomic, cultural, and 

environmental determinants that shape WASH access and use in peri-urban communities 

(Okesanya et al., 2024). Additionally, the siloed approach of the WASH sector in addressing 

WASH challenges restricts a comprehensive understanding of WASH components, neglecting 

how infrastructural limitations, behavioural norms, community dynamics, and systemic 

barriers interact to perpetuate cycles of poor hygiene and disease transmission (UN, 2025).  

A systematic review examining hand hygiene interventions in community settings 

found that, in most cases, interventions did not address identified barriers or enablers, limiting 

their potential impact. The review also highlighted that very few interventions were grounded 

in theory and focused on action knowledge, such as handwashing instructions, rather than on 

physical environment requirements, such as functional handwashing stations with soap and 

water (Prasad et al., 2025). Moreover, broader analyses of WASH programming attribute 

persistent failure to the project-centred approach of WASH interventions, where short-term, 

budget-constrained projects prioritise inputs and outputs over outcomes. This situation leaves 

little room for accountability for long-term service delivery and user engagement (Barrington 

et al., 2025). Collectively, this indicates that peri-urban programmes typically do not translate 

self-reported or knowledge-based gains into actual soap use; overlook essential infrastructure 

and resource constraints; and lack sustained, accountable implementation, resulting in modest 

or short-term behavioural improvements (Abdulhadi et al., 2024; Barrington et al., 2025; 

Prasad et al., 2025).  
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A comprehensive understanding of both the structural barriers that constrain access to 

reliable WASH services and the behavioural determinants that shape how households engage 

with available resources is essential in achieving sustainable WASH improvements in peri-

urban settings (Abdulhadi et al., 2024; Okesanya et al., 2024). Understanding these dynamics 

requires research that examines behaviour within the broader contextual realities of the peri-

urban households. This justifies this research, which examined household-level practices, the 

conditions of WASH infrastructure, and health outcomes in an integrated approach. In addition, 

given the complexity of the determinants of hygiene behaviour, research that examines them 

in a logical manner, rather than in isolation, was necessary to provide a realistic picture of the 

facilitators and barriers to hygiene practice. This information is vital for supporting the design 

and implementation of interventions that not only strengthen physical WASH infrastructure 

but also foster lasting behavioural change.  

1.2.2 Research questions 

The following research questions guided this study. 

1. What are the levels of handwashing facility availability and hand hygiene practices, 

along with associated factors, in peri-urban Zambia?  

2. What are the barriers and facilitators influencing handwashing behaviour in peri-

urban communities in Zambia? 

3. What is the prevalence of diarrhoea and its association with household WASH access 

and practices in peri-urban Zambia? 
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1.2.3  Overall aim 

The main objective of this study was to evaluate access to Water, Sanitation, and Hygiene 

(WASH) facilities, the determinants of hygiene behaviours, and their association with 

diarrhoeal diseases in peri-urban communities of Zambia. 

1.2.4  Specific objectives 

The specific objectives were as follows: 

1. To investigate hand hygiene practices, facility availability, and associated factors in 

peri-urban Zambia.  

2. To explore the barriers and facilitators influencing handwashing behaviour in peri-

urban Zambia. 

3. To assess the prevalence of diarrhoea and its association with household WASH 

access and practices in peri-urban Zambia. 

1.2.5 Thesis outline 

This thesis is organised into five chapters. Chapter 1 introduces the peri-urban WASH context 

in Zambia, outlines the research problem, and presents the overall aim and specific objectives 

of the study. Chapter 2 presents Study 1, which examines changes over time in household hand 

hygiene practices and in the availability of handwashing facilities. Chapter 3 presents Study 2, 

which explores the barriers to and facilitators of handwashing behaviour in peri-urban 

communities. Chapter 4 presents Study 3, which assesses access to water, sanitation, and 

hygiene services and examines their association with diarrhoeal disease. Finally, Chapter 5 

synthesises the findings from all three studies and presents the overall conclusions and 

recommendations for peri-urban WASH policy and practice. 
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Chapter 2 

Changes in access to household handwashing facilities and hygiene practice 

in peri-urban Zambia 

(Zgambo, J., Nyambe, S., & Yamauchi, T., 2025. Changes in access to household handwashing 
facility and hygiene practice in Kanyama peri-urban, Zambia - a repeated cross-sectional study. 

International journal of environmental health research. 
https://doi.org/10.1080/09603123.2025.2478249) 

 

2.1  Chapter summary 

This chapter outlines the research from the first study of this thesis. The aim of this 

study was to assess handwashing facilities and practice of hand hygiene in a peri-urban 

community of Zambia – Southern Africa.  A repeated cross-sectional survey was conducted in 

Lusaka in 2018 and 2022 on 318 households for both surveys. Data were collected using a 

Water Sanitation and Hygiene (WASH) questionnaire and checklist on household and 

handwashing facility characteristics, participants' sociodemographic characteristics and 

methods of hand hygiene practice. Descriptive analysis, chi-square and logistic regression tests 

were used to analyse the data. Households without handwashing facilities increased by 20%, 

while those with handwashing facilities with soap and water reduced from 14% to 0%. Using 

soap and water was higher in 2018 than 2022 (p ≤ 0.05). The chances of handwashing with 

soap and water were reduced in males, those over 40 years old, married/living with a partner, 

and employed. The study revealed a decline in access to handwashing facilities and hygiene 

practices, indicating the need for strategies to enhance hand hygiene in peri-urban areas and 

individuals of all demographics. 
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2.2 Methods and participants 

2.2.1  Study design 

This study utilised a repeated community-based cross-sectional design selected for its 

capacity to assess population changes over time (Brady & Johnston, 2015). Additionally, 

considering the mobility and short tenancy of the population in the peri-urban area, the design 

was instrumental in ensuring sample representativeness by mitigating attrition. The first survey 

was conducted from September to October 2018, following a cholera outbreak (Nyambe et al., 

2020a). The second survey was carried out in August 2022, during the fourth wave of the 

COVID-19 pandemic.   

2.2.2  Study area 

This study was conducted in Kanyama peri-urban, located west of Lusaka’s city centre. 

In addition to being one of the largest peri-urban settlements in Lusaka, it is also known for 

persistent cholera outbreaks, often acting as an epicentre (Sinyange et al. 2018; Kateule et al. 

2024). It has predominantly flat terrain with poorly drained soils on an impermeable rock bed, 

making it prone to seasonal flooding. As with many other peri-urban areas, housing in this 

settlement is typically overcrowded, poorly constructed, and lacks proper WASH and waste 

disposal facilities. The study area comprised three out of the 13 administrative zones of 

Kanyama purposively selected using a multistage consultative process to ensure optimal 

representation of peri-urban WASH. The selection process of these zones was described in our 

previous research, which served as the baseline (Nyambe et al. 2020b). The zones were selected 

based on the availability of WASH facilities, public services, and distance from the main road. 

Based on this criterion, one of the three zones was where a local hospital and several 

government schools were located, and another was where the settlement's biggest market was 

located and had the second-largest number of households among the 13 zones. The third zone 

selected was off the main road, providing variation in zone characteristics. 
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2.2.3  Sample size and sampling procedure 

The study population included consenting resident adults aged 18 years or older who 

were either household heads or individuals capable of providing information on behalf of the 

household head. For the first survey, the sample size was determined using the single 

population proportion formula, with a 95% confidence level, a 5% expected margin of error, a 

proportion of 50, and a 20% non-response contingency. This calculation yielded a sample size 

of 480, although a final sample of 369 was achieved (Nyambe et al., 2020a). For consistency, 

the goal was to match this sample size in the 2022 survey. After verifying the completeness of 

data on participant and household characteristics, hygiene practice variables, and household 

location coordinates, a final sample of 318 households was obtained for each survey. Technical 

challenges due to intermittent GPS failures during geocoordinate collection in the first survey, 

led to data loss during data cleaning.  Research assistants experiencing device malfunctions 

were promptly followed up in the field, and devices were replaced as needed to ensure data 

accuracy. 

The final sample size reduction marginally increased the margin of error to 5.4% (from 

the initial 5.0%), which remains within acceptable limits for population-level surveys. For 

comparison, national estimates report that 36% of urban residents have access to basic 

handwashing facilities (margin of error: 5.2% at 95% CI), a proportion likely lower in peri-

urban areas (Zambia Statistics Agency et al. 2019). Despite the reduction, the study retained 

sufficient statistical power (>80% power to detect a 10% difference in proportions at α = 0.05). 

Non-response bias was assessed by comparing the demographic characteristics of respondents 

and non-respondents, revealing no significant differences (p > 0.05).  

The same location was surveyed in both surveys, although not the same households. 

Given the susceptibility of hand hygiene to reporting bias, sampling different households was 

useful in reducing bias arising from grooming or learning effects from previous interviews. 
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Systematic random sampling was employed to select households in the study area (Mostafa & 

Ahmad, 2018). The area had a mix of structured and semi-structured housing layouts. This 

made completely random sampling logically challenging without a complete listing of 

households beforehand.  Systematic sampling allowed for even coverage, reducing the risk of 

clustering or omitting a population segment. Sampling involved selecting the fifth household 

from a predetermined central communal location in the community, agreed upon by data 

collectors, and then selecting households along the street until reaching the street/zone 

boundary. The central location was chosen as a practical starting point to ensure spatial 

neutrality but did not influence the sample's representativeness. Research assistants were 

trained to follow zone boundaries, ensuring that all parts of the community were equally 

represented. If multiple dwellings were present in a single household plot/yard, only one 

household (the fifth) was selected. The following household was chosen if no eligible person 

was present in the fifth household. This was done to avoid clustering of the data points as 

multiple dwellings in one yard are a common feature in the peri-urban of Zambia. Furthermore, 

due to the shared nature of water and sanitation infrastructure in multiple-dwelling housing 

arrangements, selecting one household did not significantly result in a loss of diversity in the 

sample.  

2.2.4 Data collection tools and procedures 

Primary data were collected using a household demographic and WASH questionnaire 

and a household WASH checklist. The tools were developed using the WHO-UNICEF (2017) 

Joint Monitoring Programme (JMP) guidelines. The WHO-UNICEF (2018) JMP guidelines 

were utilised as they provide standardised core questions for assessing handwashing behaviour 

and infrastructure (WHO/UNICEF, 2018). While other frameworks exist (White et al., 2020), 

JMP guidelines provide a standardised and globally recognised framework for assessing hand 

hygiene practices and facilities, ensuring consistency and comparability with other studies. The 
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guidelines are particularly suited for household-level assessments in low-income settings, 

aligning with the study’s focus on peri-urban communities. JMP guidelines also enable direct 

comparison with national and global WASH monitoring data, enhancing the study's policy 

relevance.  

Assessment of handwashing facilities 

The checklist focused on observable factors such as presence of handwashing stations 

and availability of soap and/or water. Observation of handwashing stations has been used as a 

proxy for handwashing behaviour in surveys and has been shown to provide acceptable quality 

of evidence in the absence of observed handwashing practices (White et al. 2020; 

WHO/UNICEF 2018). Handwashing facilities included a sink with tap water, buckets with 

taps, tippy-taps, and jugs or basins designated for handwashing. Soap encompassed soap or 

detergent in bar, liquid, powder, or paste form. Handwashing facilities were categorised based 

on the WHO/UNICEF JMP service ladder for hygiene (WHO/UNICEF, 2018). According to 

this criterion, households with basic hygiene service levels possessed a designated 

handwashing station with soap and water. Households with limited hygiene service had a 

designated handwashing facility without water and/or soap. No service referred to households 

with no designated handwashing facility. Data collectors took pictures of the observed 

handwashing stations and recorded GPS coordinates of the household and the handwashing 

facility. GPS coordinates were collected to visually depict the distribution of handwashing 

facilities in the study area.  

Assessment of handwashing practice 

Self-reported data on handwashing practices were collected. Participants were asked to 

report instances of handwashing during their daily activities. Handwashing was considered in 

seven critical situations which included before, during, and after food preparation; before 

eating food; after using the toilet; after blowing the nose, coughing, or sneezing; after handling 
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garbage; when hands are visibly dirty; and after touching an animal, animal feed, or animal 

waste (CDC 2023). Research assistants documented responses in the questionnaire using 

predefined categories. Research assistants probed further if participants omitted any of the 

predefined categories. For each reported instance, participants were asked to specify the 

handwashing method i.e. soap and water, water only, or hand sanitiser. The structured approach 

minimised variability and enabled a detailed analysis of handwashing practices. 

Data were collected by six data collectors who resided in Chawama and Kanyama peri-

urban areas. They were trained in data collection and received refresher training before 

undertaking the second survey. The same team of data collectors administered the 

questionnaire and checklist using standardised procedures. This helped to minimise variations 

arising from differences in data collection practices and ensured consistency in the 

methodology. Additionally, the data collection process was piloted to identify and rectify 

potential inconsistencies in how the questionnaire and checklist were used. Tablets were used 

to collect data, with the questionnaire and checklist loaded onto the Kobo Toolbox platform. 

Access to the tools and details of the questionnaire and checklist were provided by Nyambe et 

al. (2020). 

Variables 

The outcome variable was hand hygiene practice, operationalised as either washing 

hands with water and soap or using alcohol-based hand sanitisers. The method of hand hygiene 

was further categorised based on materials used (i.e. water and soap, water only or alcohol-

based hand sanitiser). Several explanatory variables were explored, including sex, age, marital 

status, education level, employment status, income type, and number of household members.  

2.2.5 Data analysis 

Descriptive statistics were used to describe the participant characteristics, hand hygiene 

practice, and the method of hand hygiene practised in critical situations. Pearson’s Chi-square 
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and Fisher’s exact tests were used to examine inter-survey differences. The study used 

‘coverage’ to refer to the proportion of households with handwashing facilities according to 

WHO/UNICEF (2018) JMP hygiene service ladder classification. Spot maps of handwashing 

stations were created using Quantum Geographic Information System (QGIS) software version 

3.28.0 for MacOS, an Open-Source GIS software. The X and Y coordinates, associated 

attributes of households, handwashing stations, and survey year, were saved in a comma-

separated values (CSV) format Excel file and uploaded into the software for further analysis. 

The WGS 1984 UCS coordinate system was used, with the OpenStreetMap serving as the base 

map.  

Hand hygiene practice was transformed into a binary variable for multivariable logistic 

regression analysis. The binary variable had two categories: washing hands with soap and water 

and/or using sanitiser (as good practice) and washing hands with water only (as poor practice). 

Selected explanatory variables for logistic regression models included sex, age, marital status, 

education level, employment status, income type, and number of household members. Separate 

logistic regression models were constructed for each of the selected critical situations. 

Machine-led stepwise forward logistic regression was employed to create regression models. 

Model entry criteria used a cut-off point of p ≤ 0.25. However, the survey year was included 

in all models to control for the effect of inter-survey changes. Akaike Information Criteria 

(AIC) was used to select the best-fit model. Statistical significance was considered at a 95% 

confidence level with p ≤ 0.05. JMP Pro version 16.1.0 (SAS Institute Inc., Cary, NY, 2016) 

statistical software was used for the analyses.  

2.2.6 Ethical considerations 

The study received ethical approval from the ERES Converge Ethical Approval Board, 

Lusaka (Ref. No. 2017-Mar-012) and the Faculty of Health Sciences, Hokkaido University, 

Japan (Ref. No. 21-77). 
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2.3  Results 

Participant characteristics 

The participants’ characteristics were similar in 2018 and 2022 regarding their marital 

status, education, and the number of household occupants, with no statistically significant 

differences. Notable changes between 2018 and 2022 were also observed of participants’ age, 

sex, employment and income type. In 2018, participants were mostly below 40 years (59%, p 

< 0.001) with a median age of 35 (IQR:26-46). The majority were female (81%, p < 0.001), 

unemployed (63%, p < 0.001), and with an irregular income source (74%, p < 0.001). In 

contrast, participants in 2022 were 40 years and older (66%, p < 0.001) with a median age of 

46 (IQR: 36-52). Most were male (56%, p < 0.001), employed (72%, p < 0.001), and with a 

regular income source (51%, p < 0.001). Participants’ sociodemographic characteristics are 

shown in Table 2.1.  

Table 2.1: Characteristics of participants 

Characteristics  Categories 

Survey Year 
P-Value 2018 (n=318) 2022 (n=318) 

n (%) n (%) 
Age (years)# Median (IQR) 35 (26-46) 46 (36-52)  
  Overall median (IQR): 40 (30-50)    

Age group (years) Below 40  189 (59) 109 (34) < 0.001 40 and above 129 (41) 209 (66) 

Sex Female 258 (81) 139 (44) < 0.001 Male 60 (19) 179 (56) 

Marital status Not Married 117 (37) 108 (34) 0.5 Married/living together 201 (63) 210 (66) 

Education level Primary and lower 138 (43) 136 (43) 0.92 Secondary and higher 180 (57) 182 (57) 

Employment status Unemployed 201 (63) 89 (28) < 0.001 Employed 117 (37) 299 (72) 

Income type Irregular 225 (74) 155 (49) < 0.001 Regular 79 (26) 163 (51) 
Number of household 
members 

5 and less 200 (63) 182 (57) 0.27 6 and more 118 (37) 136 (43) 
Note: IQR: Interquartile range 
#Mean age [in 2018 was 38 (SD14.7 and in 2022 was 45 (SD11.9)]  
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Availability of hand hygiene facilities and hand hygiene practice  

The analysis revealed a reduction in the availability of basic hygiene service 

(designated handwashing stations with soap and water) from 14% in 2018 to zero in 2022.  

Limited hygiene service (designated handwashing facility without water and/or soap) 

accounted for 52% and 46% in 2018 and 2022, respectively. There was a 20% increase in no 

hygiene service (no designated handwashing facility) from 34% in 2018 to 54% in 2022. The 

spatial distribution of handwashing facilities is shown in Figures 2.1 (a) and (b). Basic hygiene 

service was clustered in one location of the study area in 2018. Variations in the spatial 

distribution of handwashing facilities across surveys reveal a shift in household hygiene service 

levels in the study area, from clusters of basic facilities to limited or non-existent ones. 

 

 

 

 

 

 

 

 

 
 
 
Figure 2.1 (a) and (b): Distribution of hand hygiene stations according to 
UNICEF/WHO_JMP service level in 2018 (n=224) and 2022 (n=224) 

Handwashing with soap and water was more common among participants in 2018 in 

nearly all critical situations, with proportions of over 50%, as shown in Table 2.2. The 

exception was handwashing before eating food (64%), during which participants indicated 

washing their hands with water only. Nonetheless, handwashing with water only was more 

(a) (b) 
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common in 2022 except after using the toilet (80%). Worthy of note was the rise in the use of 

hand sanitiser, particularly after blowing the nose, coughing, and sneezing, from 4% to 31% 

between 2018 and 2022. Table 2.2 shows that disparities in hand hygiene practice among 

participants in 2018 and 2022 were statistically significant (p ≤ 0.05). Our study found that 

most participants who reported using soap and water or hand sanitiser in 2018 had limited 

handwashing facilities after using the toilet (48%, p ≤ 0.05) and after blowing nose, coughing 

or sneezing (58%, p ≤ 0.05). While in 2022, 56% (p ≤ 0.05) of those reporting soap use had 

limited handwashing service.   

Table 2.2: Method of hand hygiene practice in selected critical situations 

Critical situation Method of hand 
hygiene practice 

2018 (n=318) ª 2022 (n=318) ª P-Value  n b (%) n b (%) 
Before during and 
after preparing 
food 

Water and soap 137 (51) 40 (18) 
<0.0001* Water only 131 (48) 187 (82) 

Hand sanitiser 3 (1) 0 

Before eating 
food 

Water and soap 106 (35) 54 (17) 
<0.0001* Water only 195 (64) 255 (83) 

Hand sanitiser  4 (1) 0 

After using the 
toilet 

Water and soap 202 (70) 248 (80) 
0.015 Water only 81 (28) 57 (18) 

Hand sanitiser 5 (2) 4 (1) 
After blowing 
nose, coughing, or 
sneezing 

Water and soap 86 (64) 7 (24) 
<0.0001 Water only 43 (32) 13 (45) 

Hand sanitiser 6 (4) 9 (31) 

After handling 
garbage 

Water and soap 137 (65) 76 (42) 
<0.0001 Water only 71 (34) 105 (58) 

Hand sanitiser  2 (1) 0 

When hand is 
visibly dirty 

Water and soap 63 (58) 55 (41) 
0.0031* Water only 43 (40) 79 (59) 

Hand sanitiser 2 (2) 0 
After touching 
animal, animal 
feed or animal 
waste 

Water and soap 66 (69) 7 (37) 
<0.0001* Water only 30 (31) 11 (58) 

Hand sanitiser 0 1 (5) 
Note: ª Only those who indicated practicing hand hygiene were included in this table 
(Supplemental Information (S1) has details of those who did not practice hand hygiene). b 
Number of people who mentioned to practice hand hygiene in the critical point.  *P-values 
derived from Fishers exact Chi-square test (Those not indicated were derived using Pearsons 
Chi-square)   
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Factors associated with hand hygiene practice 

The odds of good hand hygiene practice were 83% lower in males than females (AOR 

= 0.17, 95% CI: 0.05 - 0.57) after touching an animal, animal feed, or animal waste. Conversely, 

individuals with at least secondary education had six times higher odds of good hand hygiene 

practice than those with primary and lower education (AOR = 5.97, 95% CI: 2.15 - 16.62) for 

the same critical situation. Those in employment had three times higher odds of good hand 

hygiene than those unemployed (AOR = 3.42, 95% CI: 1.01 - 11.59) in the same critical 

situation. In the critical situation after blowing the nose, sneezing, and coughing, age was the 

only variable significantly associated with hand hygiene practice. Individuals aged 40 years 

and above were 62% less likely to practice good hand hygiene than their younger counterparts 

(AOR = 0.38, 95% CI 0.19-0.76). After using the toilet, the odds of good hand hygiene practice 

were higher by 60% in households with six or more members than in those with less than six 

(AOR = 1.6, 95% CI: 1.06 - 2.42). However, for the same critical situation, those employed 

showed reduced odds of good hand hygiene practice than those not employed (AOR = 0.59, 

95% CI: 0.38 - 0.90).  

In cases where hands were visibly dirty, participants who were married or living with 

their partner were 54% less likely to practice hand hygiene (AOR = 0.46, 95% CI: 0.26 - 0.81) 

compared to those who were not married. Conversely, those with at least a secondary level of 

education and households with six or more members had higher odds of good hand hygiene 

practice when hands are visibly dirty [(AOR = 1.9, 95% CI: 1.1 - 3.29). Also, households with 

more than five members had two times higher odds of washing hands with soap and water 

and/or using hand sanitiser when hands were visibly dirty than those with five or fewer 

members (AOR = 1.91, 95% CI: 1.08 - 3.38). Figure 2.2 presents the results of the adjusted 

logistic regression analysis of hand hygiene practice.  
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Figure 2.2: Adjusted logistic regression analysis of hand hygiene practices with soap and 

water and/or sanitiser 

2.4 Discussion 

2.4.1  Hand hygiene facility availability and practice  

The limited availability of well-functioning handwashing stations as revealed in our 

study was consistent with the evidence in broader research indicating low coverage of basic 

hand hygiene services and higher limited to no hand hygiene service coverage, especially in 

Sub-Saharan Africa (Brauer et al., 2020a; Endalew et al., 2022; Odo & Mekonnen, 2021). 

Literature suggests that access to hand hygiene facilities is vital to hand hygiene practices (V. 

Curtis et al., 2011; Jumaa, 2005). Consistently, this study observed a decline in proper hand 

hygiene practices (utilisation of soap and water or alcohol-based hand sanitiser) in situations 

important for preventing the spread of infections. Others have observed an increase in 

combined use of hand sanitiser with handwashing with soap and water, particularly in the 
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advent of COVID-19 (Choi et al., 2021). However, only a slight increase in hand sanitiser use, 

especially after respiratory symptoms, was observed in this study. The reduction in 

handwashing facilities and practice indicates significant health implications, mainly as it 

indicates a regression to pre-epidemic behaviour. This decline is a threat to public health, 

particularly in the peri-urban, where poor WASH has been associated with numerous cholera 

outbreaks (Sasaki et al. 2009; Sinyange et al. 2018; Mwaba et al. 2020; Nanzaluka et al. 2020). 

In previous cholera outbreaks, WASH interventions significantly decreased cases, highlighting 

their effectiveness (Sinyange et al., 2018). Literature also indicates a 30% reduction in 

childhood diarrhoea risk by interventions promoting handwashing with soap and water in low- 

and middle-income settings (Wolf et al., 2022).  

Consideration of the prevailing survey conditions is essential in understanding the 

observed changes in handwashing and facility availability, which are prone to influence by 

disruptions to social, physical, and biological environments (White et al., 2020). The initial 

survey (2018) followed a cholera outbreak, whereas the second survey (2022) occurred during 

the COVID-19 pandemic. Although these were both periods of heightened awareness of 

WASH, disruptions caused by the outbreaks varied.   

The 2017-2018 cholera outbreak in Zambia was linked to environmental factors such 

as poor WASH (Sinyange et al., 2024). The response involved targeted environmental and 

community interventions including increased temporal water supply in the peri-urban through 

delivery by water bowsers and the erection of temporal tanks and tap stands (Kapata et al., 

2018). The study area, Kanyama, was the outbreak's epicentre and received the highest number 

of temporary water stands and pipes (MOH/ZNPHI/WHO, 2018). In addition, Community-

Based Volunteers (CBV) engaged in household door-to-door outreach, providing health 

promotion messages and handwashing demonstrations (MOH/ZNPHI/WHO, 2018). The 

personalised approach and immediate access to clean water directly addressed barriers to 
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maintaining hand hygiene at the household level. The rapid increase in the number of cases 

recorded (Sinyange et al., 2018) and personalisation of the intervention likely heightened the 

community’s perception of the disease and their motivation to adhere to preventive measures, 

including handwashing.  

In response to COVID-19, Zambia adopted the World Health Organization (WHO) 

recommended prevention guidelines, emphasising public health measures such as hand 

hygiene, masking, physical distancing, avoidance of crowds and staying home when ill.  There 

was an emphasis on hand hygiene in public places with high human traffic, such as shopping 

malls, schools, and places of worship (Mudenda et al., 2022). These establishments were 

mandated to provide adequate and accessible facilities for hand hygiene and sanitation 

(Ministry of Health, 2020). However, unlike the cholera outbreak response, there was less focus 

on personalised outreach or ensuring household-level access to water in the peri-urban 

(Ministry of Health, 2020). This may have limited the adoption of handwashing at home.  

Overall, the cholera outbreak had a more pronounced effect on household hand hygiene 

practices compared to the COVID-19 pandemic. The cholera interventions were characterised 

by direct, community-tailored measures that not only informed but also facilitated the practice 

of handwashing by ensuring the necessary resources were readily available. In contrast, the 

COVID-19 response, though effective in raising public awareness, did not translate as 

effectively into household behaviour change. Future public health responses may benefit from 

a dual approach combining immediate mass awareness with sustained community and 

household level support for more effective and sustained behaviour change.   

2.4.2  Hand hygiene practice and associated sociodemographic factors 

Studies indicate that higher education can provide better knowledge and resources for 

disease prevention and hygiene practices (Odo & Mekonnen, 2021; Wana & Mengesha, 2023).  

Also, education increases access to resources, including employment opportunities and income, 
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which enables greater access to hand hygiene materials and better practices. This corroborates 

this study's finding that those in employment were more likely to engage in hand hygiene. With 

infrastructural challenges, those with a stable income and higher education may face challenges 

in practicing hand hygiene yet are more likely to invest in household-based solutions to sustain 

hygiene behaviours. Literature indicates that larger households in the slums are more 

susceptible to experiencing diarrhoea than smaller households (Adane et al., 2018; Nyambe et 

al., 2020b). Consequently, larger households may be more motivated to engage in hand hygiene 

practices as a preventive measure against diarrheal diseases, as observed in the present study.   

Recent research shows different views regarding hand hygiene practices between 

genders, with data suggesting that men exhibit significantly less consistent adherence to hand 

hygiene (Aunger et al., 2016; Haston et al., 2019; Olapeju et al., 2021). This discrepancy may 

be partly attributed to societal norms, culture, and differences in perception of personal hygiene 

(Amon-Tanoh et al., 2021; Jumaa, 2005; Wana & Mengesha, 2023; Whitby et al., 2007). 

Women perceive health risks more seriously than men, making them more likely to comply 

with preventive measures, such as handwashing (Dwipayanti et al. 2021a).This tendency is 

further reinforced by societal norms, which are stricter regarding hygiene among women, 

thereby increasing their handwashing practices (Eriksson et al., 2022). In many cultures, 

women often assume household caregiving roles, thereby positively influencing their 

handwashing habits (Lanfer & Reifegerste, 2021). A study in South Africa found that men’s 

engagement in improving maternal, child health and nutrition was limited by culture-specified 

gender roles, which are more focused on providing for and advising their families (Watson et 

al., 2023). The social stigma associated with these traditional gender specific roles may impact 

men’s prioritisation of hand hygiene (Ezezika et al. 2023; Watson et al. 2023). Public health 

interventions could target men by leveraging their perceived roles as providers and advisers to 

enhance household hand hygiene information and materials.  
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Studies have shown that hand hygiene practices tend to increase with age, with older 

individuals being more likely to engage in such behaviour than younger individuals (Aunger 

et al., 2016; Ilesanmi & Afolabi, 2020; Olapeju et al., 2021). However, this study found that 

hand hygiene practice was lower among older individuals, particularly after a respiratory event. 

On one hand, greater awareness and understanding of the importance of hand hygiene practices 

among older age groups or an increased perception of vulnerability to illness and infection may 

positively influence practice. On the other hand, a lack of health literacy may limit their hand 

hygiene practice, compounding their reluctance to change due to deeply engrained cultural 

traditions and beliefs (Lanfer & Reifegerste, 2021; Or et al., 2020) (Lanfer & Reifegerste, 2021; 

Or et al., 2020). A study in Sierra Leone found that due to a tendency by the elderly to uphold 

traditions, they were likely to oppose new behaviours if they diverge from the status quo 

(Lanfer & Reifegerste, 2021). Considering the respect, status and influence of the elderly in 

their households and communities, public health interventions should target this population 

group to promote healthier practices.  

Interestingly, most participants in the present study washed their hands with only water 

before eating. In Zambia, it is customary to use hands when eating (especially the staple food, 

nshima).  It is common practice for people to wash their hands with water only and use soap 

after meals. This is anecdotally done to prevent the soap scent from interfering with the taste 

of the food and to eliminate any food odours on the hands after eating. While this is a common 

hygiene practice, it may not effectively remove pathogens compared to washing with soap and 

water (Burton et al., 2011). This highlights a potential disconnect between cultural hygiene 

habits and public health recommendations. It also presents an opportunity for health education 

and provision of culturally hygiene-friendly options to prevent disease transmission in this 

critical situation. Behaviour change strategies could emphasise how soap augments the existing 

handwashing cultural practices to improve acceptance and adoption. This could be further 



 

 27 

enhanced by research to explore community perceptions of handwashing agents and identify 

culturally sensitive and appropriate strategies for increasing soap use before eating.  

2.4.3  Strengths and limitations 

We acknowledge that surveying different households across time points introduces a 

limitation, as some variations may be attributable to differences in the sampled populations. 

This challenge is inherent in repeated cross-sectional designs and is counterbalanced by the 

advantage of capturing broader trends in a population. By focusing on the same location and 

using standardised tools and methods for both surveys, we aimed to minimise the influence of 

sampling differences. Although our study had consistent methods and population, there were 

variations in sociodemographic characteristics between the two surveys, which may have 

affected comparability. However, considering the differences in the prevailing conditions 

during the surveys, our findings may help show variations during different social, physical and 

environmental disruptions in the communities. Additionally, self-reported hand hygiene 

practices may have been influenced by social desirability bias, meaning participants may have 

reported behaviours they believed were expected rather than their actual practices. Thus, we 

evaluated handwashing facilities as a reliable proxy in addition to self-reports. Direct 

observations were not included due to logistical constraints and concerns about the Hawthorne 

effect, where individuals may modify their behaviour when they are aware of being observed, 

potentially leading to biased results. Furthermore, our surveys were conducted after a cholera 

outbreak and during the COVID-19 pandemic; these events could have influenced 

handwashing behaviour but are important in giving insights into population behaviour during 

periods of societal disruption. Despite these limitations, our study still provides valuable insight 

into handwashing practices and infrastructure. 
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2.4.4  Conclusion  

This study highlights a decline in the available hand hygiene facilities and a 

deterioration in good hand hygiene practices in critical situations for infection prevention. 

Disparities in hand hygiene practice were observed across different genders, ages, levels of 

education, and employment status. These findings underscore the urgent need for hand hygiene 

facilities in households and behavioural change interventions to make hand hygiene practice 

part of daily routines while carefully considering the unique characteristics of the peri-urban. 

There remains a need for context-specific research to identify the drivers and constraints of 

hygiene behaviour change to develop targeted interventions that can lead to sustained 

behaviour. 
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Chapter 3 

Facilitators and barriers to household handwashing practice in peri-urban 

Zambia 

 

3.1  Chapter summary 

This chapter presents the second study, which aimed to explore the intricate landscape 

of handwashing barriers and facilitators, with a particular focus on peri-urban areas of Kafue, 

Zambia. This was a qualitative case study that used the Behaviour Centred Design framework 

to identify behavioural determinants, which were subsequently categorised as facilitators and 

barriers to handwashing in three peri-urban communities. Data were collected using focus 

group discussions from adult residents. A framework approach to thematic analysis was used 

to analyse the data in MAXQDA. The study revealed that the facilitators included knowledge 

of handwashing, availability of handwashing facilities with soap and water, higher education 

and income levels and early handwashing education. Among the barriers were the 

unavailability of functional handwashing facilities, a lack of essential supplies, limited 

household income, and environmental factors such as droughts and flooding. Cognitive and 

behavioural characteristics, including limited knowledge, perceived invulnerability, and 

personal habits, also hindered proper handwashing practices. The study highlights the need to 

address both behavioural factors and physical resources to achieve a more comprehensive and 

effective strategy, essential for sustainable improvements in hand hygiene practices. 
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3.2 Methods and participants 

3.2.1  Study design 

This study adopted a qualitative case study approach, which is well-suited for an in-

depth exploration of handwashing in peri-urban communities in a real-world context (Creswell 

& Poth, 2018; Yin, 2018). Given the focus on understanding the intricacies of handwashing 

practices in households, this design allowed for a rich, detailed examination of the barriers and 

facilitators of handwashing in peri-urban community settings. 

Theoretical consideration 

The investigation was guided by an adaptation of the Behaviour-Centred Design (BCD) 

model (Aunger & Curtis, 2015), as refined by White et al. (2022) for handwashing in domestic 

contexts. The Behaviour-Centred Design (BCD) is an applied science of behaviour change that 

provides a systematic, evidence-based framework to guide the design, implementation, and 

assessment of interventions such as handwashing promotion programmes. The framework 

provides a behavioural-determinant taxonomy that classifies influences into five domains. The 

domains include the brain (factors such as knowledge, risk, motives, reactions, and 

psychological trade-offs), the body (individual characteristic traits), the behaviour setting 

(infrastructure, props, roles, routine and norms), the environment (the physical and social 

environment) and the broader external context. This model provided a structured approach to 

identify key determinants of handwashing behaviour, distinguish between facilitators and 

barriers within the community, and assess how these determinants operated in the study setting. 

A summary of the behavioural determinants and their definitions, as they apply to handwashing, 

is provided in Table 3.1. By applying this model, we ensured a systematic yet contextually 

grounded analysis of the factors influencing handwashing practices, aligning with established 

WASH research and allowing for a nuanced interpretation of local dynamics. 
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Table 3.1: Definitions of behavioural determinants 

Behavioural determinants 
defined by the BCD framework 

Definitions of each determinant adapted to handwashing 

Brain Executive Brain The extent to which knowledge of handwashing behaviour and its 
benefits affects handwashing intentions and plans, and eventually 
performance of the behaviour. 

Motivated Brain The goal-related drivers of behaviour. Motives for handwashing can 
include (but is not limited to) disgust (the desire to avoid cues to 
sources of infection), affiliation (the desire to fit in with others) and 
nurture (the desire to care for your child). 

Reactive Brain The extent to which handwashing can be automatically triggered 
based on past experience and repetition. 

Discounts The perceived time, effort and costs of washing hands with soap as 
compared to other courses of action. 

Body Characteristics Socio-demographic characteristics that may affect handwashing, 
including gender, wealth, age, education and employment. 

Senses The sensory perceptions that may cue handwashing behaviour or be 
experienced during or after handwashing. 

Capabilities Whether an individual has the skills required to wash their hands 
with soap. Whether an individual perceives themselves to be able and 
willing to actually wash their hands at the times required. 

Behaviour 
settings 

Stage The design and set up of the specific physical spaces where 
handwashing behaviour takes place. 

Infrastructure Durable infrastructure associated with handwashing such as water 
supply systems, sanitation, kitchen facilities and handwashing 
facilities. 

Props The value, characteristics, usability, ownership and accessibility of 
soap and other objects used for handwashing. 

Roles The ways in which an individual's role, identity or responsibilities 
influence their handwashing practices. 

Routine The sequence of behaviours regularly performed in association with 
handwashing. 

Norms The extent to which an individual's handwashing practice is 
influenced by their perception of normative setting-specific rules. 
This includes an individual's perception of whether handwashing is 
commonly practiced in their community (descriptive norm); whether 
handwashing is part of their role and their normal behaviour 
(personal norm); whether handwashing is socially approved of 
(injunctive norm); and whether handwashing is practiced by their 
‘valued others’ (subjective norm). 

Environment Physical 
environment 

Factors in the physical or built environment including climate and 
geography. 

Biological 
Environment 

Factors associated with an individual's interaction within their 
biological environment. 



 

 32 

Behavioural determinants 
defined by the BCD framework 

Definitions of each determinant adapted to handwashing 

Social 
Environment 

The structure of an individual's social environment, including how 
they interact with it and perceive themselves within it. 

External 
context 

Political and 
historical context 

The historical and cultural events that have shaped current 
perceptions and practices of handwashing. The extent to which 
handwashing-related policies or local and national leadership on 
handwashing issues, shape handwashing perceptions and practices at 
the individual level. 

 

3.2.2  Study area 

This study was conducted in three peri-urban locations in Kafue Town. Kafue town is 

located 45 km south of Zambia’s capital city, Lusaka (Figure 3.1). The three communities were 

purposively selected following consultations with the local municipal council to identify the 

peri-urban communities and the water, sanitation, and hygiene challenges within them. Two of 

the communities are among the four main informal settlements of Kafue (GRZ, 2025). The two 

communities had household populations of approximately 3020 and 1600, respectively. The 

riverside location of the third community served as a critical criterion for inclusion in the study, 

providing richer insights into handwashing in diverse community settings. The household 

population of this community was approximately 390.  The communities are located in largely 

informal and unplanned settlements of unregulated tenure, characterised by a lack of 

infrastructure services, including water and sanitation (Ibid). In Kafue Town, 38% of the 

population is connected to a sewer system (off-site sanitation), 61% use pit latrines and septic 

tanks (on-site sanitation), and 1% practice open defaecation (Bwalya et al., 2023). The most 

common type of sanitation in the peri-urban areas of Kafue is pit latrines, which are often 

shared by multiple households (Ibid, Zgambo J et al., 2023). The primary sources of water in 

Kafue Town include piped water, boreholes, shallow wells, kiosks, and rivers (GRZ, 2025). 

Piped water was only available in two of the communities included in the study, which also 

had a mix of access to boreholes and shallow wells. The riverside community had access only 
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to boreholes (mainly communal) and to river water. A preliminary study in a peri-urban area 

of Kafue revealed a low prevalence of hand hygiene facilities and inadequate hand hygiene 

practices during critical times for disease prevention, such as before eating food, after using 

the toilet, and when hands are visibly dirty (Zgambo et al., 2023).  

 

3.2.3 Sample size and sampling procedure 

Fifty participants, residents of three peri-urban communities who could provide 

relevant and diverse data to meet the research objectives, were included. Their ages ranged 

from 18 to 77 years. Gender balance and a diverse age range were considered in the 

composition of the groups to ensure the completeness and saturation of the data. Persons with 

disabilities were included, where available, to gain a deeper understanding of their experiences. 

Participants were purposively recruited by community health workers and research assistants 

who were also community residents. To ensure representativeness, participants were selected 

from different locations within the community.  

Figure 3.1: Map of study area   
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3.2.4  Data collection tools and procedures 

Focus Group Discussions (FGDs) were conducted in the local languages Bemba, 

Nyanja, Tonga, and English using a focus group discussion guide. The researcher, fluent in 

Bemba and English, collected the data with the help of three local research assistants fluent in 

all the local languages. The research assistants who were residents of the communities assisted 

in contextualising the questions where necessary to ensure the questions were accurate and that 

the responses represented the views of the participants.  In the month of September 2024, two 

focus group discussions were conducted in each community, with eight to nine participants in 

each discussion. The FGDs were conducted in the communities at a location identified by the 

research assistants that was convenient for all the participants and allowed them to express 

themselves freely. The FDGs lasted for 60–100 min. Digital voice recorders recorded the 

discussions, and a research assistant with relevant experience took notes. The FDGs included 

topics on knowledge and awareness, intentions and motivations, habit formation and 

behavioural triggers, socio-demographic influences, environmental and infrastructural context, 

historical and political influences, and social and community engagement. Figure 3.2 illustrates 

the focus groups during data collection.  

 

 

Figure 3.2: Focus group discussions held with the community members 
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3.2.5  Data analysis 

Audio recordings were transcribed verbatim, and personal identifiers were removed 

from the transcripts. A framework approach to thematic analysis was used to analyse the data. 

First, the transcripts were read several times to familiarise the researchers with the data. The 

Behaviour Centred Design (BCD) provided a framework for the thematic analysis. Additional 

supporting codes and themes were identified and included. Two independent investigators 

cross-checked the codes with the transcripts and derived their codes and themes. Comparisons 

were made, and any discrepancies were discussed until a consensus was reached. The final 

codes were rearranged, and the final themes were derived. Meaningful quotes which were 

representative were drawn and assigned to support the themes.  A reflexive approach was used 

to ensure consistency while maintaining rigour and validity. The data were coded and analysed 

using MAXQDA 24.  

Rigour and trustworthiness 

In this study, credibility was ensured through triangulation, in which the codes and 

themes were cross-checked during data analysis. To minimise bias and ensure confirmability, 

the researcher, an outsider to the communities with a public health background, maintained 

reflective journals to document personal assumptions and their influence on data interpretation. 

As a public health researcher external to the study communities, the researcher’s professional 

training and outsider status shaped this study in several ways. The researcher considered how 

a public health background could predispose them to prioritise disease prevention narratives 

when interpreting handwashing behaviours, potentially overlooking culturally embedded 

practices not tied to health outcomes. The ‘outsider’ status of the researcher may have affected 

the participants’ responses. On one hand, some participants might have perceived the 

interviewer as an ‘expert’ and emphasised socially desirable answers, while others could have 

been hesitant to share critiques of WASH programs with an outsider. Conversely, this outsider 
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status may have given participants room to speak more freely about sensitive topics (such as 

their distrust of local health authorities) than they would have with a community insider. To 

bridge this gap, research assistants from the community provided contextual nuances during 

data collection and analysis.  

Detailed records of the raw data, coding decisions, and analytical processes were 

maintained in MAXQDA 24 for transparency. To enable applicability to similar contexts, we 

provided rich details on the study setting (context), participants, and data, as well as all other 

research procedures, including data collection and analysis. The use of the Behaviour-Centred 

Design framework enabled direct comparison with other WASH studies, while data saturation 

across FGDs suggested stable findings. We note that Kafue's proximity to Lusaka may limit 

the generalisability of the findings to more remote peri-urban areas of Lusaka. 

3.2.6  Ethical considerations 

Permission to conduct the study was obtained from the Kafue Town Council, and 

consent to participate was obtained from all participants. Ethical clearance was obtained from 

ERES Converge Research Ethics Committee in Zambia (Ref. No. 2024-Sep-011). 

3.3 Results 

The identified determinants, based on the Behaviour-Centred Design (BCD) model, 

were categorised into two overarching themes: facilitators and barriers to handwashing 

behaviour (Table 3.2).  
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Table 3.2: Handwashing with Soap and Water Behavioural Determinants 

BCD 
Component 

BCD 
Determinant Facilitators Barriers 

Brain 

Executive 

Knowledge of handwashing for 
disease prevention after toilet use  

Limited knowledge of 
handwashing 

Knowledge of handwashing as a 
protective measure against disease 

Perceived invulnerability to 
disease  

Disease specific risk avoidance Personal laziness attribution 
to non-compliance 

Motivated 

Fear of disease during outbreaks  
Desire to avoid germs and 
contamination 

 

Feeling of disgust when hands are 
dirty 

 

Desire to protect children from 
diseases 

 

Cleanliness viewed as a religious 
instruction that must be followed   

Reactive 

Early teaching of handwashing in 
one’s upbringing  

Upbringing shaping 
handwashing neglect 

Having a handwashing facility 
close to the toilet serving as 
reminder 

 

Body 
Socio-

demographic 
characteristics 

Gender roles and expectations Being male and older 

Children of a young age   Young adolescents rebellious 
of handwashing teachings 

Having high education  
Having high income  

Behavioural 
setting 

Infrastructure 

Presence of handwashing facility Insufficient and inconsistent 
water supply 

Toilet design improvements with 
handwashing facilities Poor water quality 

Presence of soap and water for 
handwashing 

High cost of handwashing 
stations 

 Vandalism and theft of 
handwashing facilities 

Props Distribution of soap and chlorine 
during outbreaks Limited soap availability 

Norms 

Positive social influence from 
neighbours driving handwashing 

Community fragmentation 
hindering collective hygiene 
efforts 

 
Cultural resistance to soap 
use due to sensory 
preferences before eating 
food 

Environment Physical 
environment  

 Contamination of water 
during the rainy season 

 Seasonal water scarcity 
during the dry season  

External  
context 

 Outbreak driven hygiene education 
fostering temporary compliance 

Short term behaviour change 
linked to outbreak fear 
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Executive brain determinants 

The participants were aware that they encountered a lot of dirt and various objects 

throughout the day, and that washing their hands helped remove germs and dirt and protected 

them from diseases. Participants mentioned the importance of handwashing after using the 

toilet and before eating food. Some also mentioned washing their hands before cooking and 

after changing a baby’s diaper. The main sources of information were education and 

sensitisation campaigns by healthcare workers, clinics, schools, churches, and community 

health workers, which increased awareness of the importance of handwashing. Non-

Governmental Organisations working with neighbourhood sensitisers and youth groups 

(through peer educators) were also sources of information on handwashing.  

The things we touch have germs. Just where we’re sitting, if we touch  

anywhere, there are germs, so we need to wash our hands each time, not only after  

using the toilet to avoid falling sick. (Male, 35 years) 

Washing hands is important because if you do not wash, you can get sick of diseases 

like cholera. Same as us with babies, when we finish changing the baby’s diaper,   

are supposed to wash our hands. (Female, 25 years) 

Sensitisation campaigns were acknowledged as helpful in changing handwashing 

practices. They stated a desire for more frequent sensitisation, noting that some community 

members did not know what to do, specifically regarding handwashing. Participants mentioned 

that some community members believed they were immune to illness, even without practising 

good hygiene. In contrast, others admitted their negligence as the reason for not washing their 

hands.  

Motivated brain determinants 

Participants widely stated that their primary motivation for washing their hands was the 

desire to avoid disease for themselves and their families. They also indicated that fear of 

sickness due to germs they encounter and the desire to remain clean were motivators for 
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practising hand hygiene. For those with children, a significant motivation was to prevent their 

babies from getting sick, particularly from diarrhoea, by washing their hands after changing 

their diapers.  

 If you come from the toilet and touch food without washing your hands, you will 

become sick. (Female, 45 years) 

If we do not wash our hands, the baby gets sick and develops diarrhoea. (Female, 

25years) 

Some were motivated by physical discomfort or a feeling of disgust if they did not wash their 

hands after using the toilet, and felt unable to eat until they had done so.  

I have friends who always say that if I come from the toilet and do not wash my hands, 

my body feels heavy, and for sure even me I feel it. I cannot eat anything if I do not 

wash my hands after using the toilet. (Male, 56 years) 

The discussants also pointed out that hygiene is a divine command from God: 

From the beginning of the earth, God commands us to be clean, and we must keep our 

hands clean. (Male, 18 years) 

Reactive brain determinants 

Participants mentioned being taught handwashing from a young age and having a 

handwashing station near the toilet as a reminder to wash hands.   

This depends on how they are raised. Some people, whether the clinic staff go around 

to educate us, remain untidy and never change. (Female 48 years) 

Sociodemographic factors 

Differences in hand hygiene practices were observed based on sex, age, education, and 

economic status. A common perception was that women are generally cleaner than men; 

therefore, they wash their hands more than men do. Men were described as ‘difficult’ and often 

refused to wash their hands, claiming they never got sick or grew up like that. Men were also 

mentioned as influencing children not to wash their hands.  
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Mostly, men are a problem because whether a man has been to school or not or whether 

there is a handwashing facility at home, they are difficult. They refuse, saying they have 

grown up and have not been sick or died from not washing their hands, so what 

difference will it make? (Female, 25 years) 

These same men are the ones who influence the children not to wash their hands as 

well. Children will say, My father does not wash his hands, so why should I wash mine? 

(Female, 22 years) 

However, some female participants admitted that women could also be unhygienic, citing 

examples such as not washing their hands while cooking, tasting food, or using wrappers 

(chitenge) to wipe urine and then using them as a kitchen towel. 

It is not just the men, but also the women. A woman can cook and not wash her hands. 

She can even taste food without washing her hands. Others sniff insunko (sniffing 

tobacco) while cooking and do not wash their hands. (Female, 28, years) 

Older people were said to find it difficult to wash their hands regularly, citing ignorance as the 

main reason. Similarly, the youths were described as difficult to sensitise and get to practice 

hand hygiene. However, the children reminded others about handwashing.  

Older people find it difficult to wash their hands regularly because of ignorance. (Male, 

52 years) 

The main challenge we have is that even if we sensitise the youth, they still do not follow. 

(Female, 35 years) 

…. My grandchildren always wash their hands and remind others to do the same, even 

those who are older than they are. (Female, 77 years) 

Education was also noted as a potential factor influencing hygiene practice. Some participants 

believed that those who were educated knew how to practice hand hygiene, while it was more 

difficult for the uneducated. However, this was contradicted by those who mentioned that some 

educated individuals were also ‘very dirty’.  
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The educated know how to practice hygiene, while someone who is not educated will 

find it difficult to practice hygiene. (Female, 59 years) 

Economic status was also mentioned as influencing access to hygiene products, noting that 

people with money have nice and expensive cleaning products, making it easier for them to 

practice hygiene.  

Yes, people with money have better things (referring to hygiene materials) so its easier 

for them to practice hygiene (Male, 72 years) 

However, some participants believed that hygiene was more about mindset than economic 

status. A strong belief was articulated that ‘hygiene is hygiene, whether you are rich or poor.  

I believe that the difference lies in the mindset of the individual. Therefore, cleanliness 

or untidiness does not depend on the money that someone has. (Male, 20 years) 

The theft of handwashing containers for sale reflects the underlying economic pressure 

impacting hygiene infrastructure.  

Hmm, no, most people do not have them (referring to handwashing containers and 

stands). The people who get scrap metals have stolen them……. they steal to go and 

resell. (Female, 50 years) 

Infrastructure  

Regarding infrastructure, lack of access to clean and sufficient water was a major 

impediment to handwashing in this study. Some also noted that although they were connected 

to the municipal water supply, it was intermittent.  

The water we fetch is not very clean, which does not encourage people to wash their 

hands (Male, 55 years) 

We have water challenges from the water company. Sometimes we stay two days 

without water (Male, 50 years) 

Although participants noted that containers for handwashing were easily accessible, they 

mentioned that purchasing handwashing buckets was expensive.  
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It is much easier to find a container than a bucket. Buckets are expensive. (Female, 35 

years) 

Additionally, the presence and functionality of toilets were closely linked to hygiene practices 

in this study.  

They dug a few free toilets in the community with slabs, and they also put handwashing 

facilities outside the toilets, including soap. (Female, 35 years) 

However, others pointed out that the location of the handwashing facility mattered in terms of 

the convenience of practising handwashing.  

You find that the house is next to the toilet, so instead of going to wash your hands, you 

just enter the house. (Male, 22 years)  

Props  

Participants noted that although handwashing was practised, it was often done without 

soap. In some cases, soap use was reserved only for specific situations, such as after using the 

toilet or after eating.  

We wash just like that without soap. (Female, 29 years)  

We only use soap when we come from using the toilet. (Male, 65 years)  

There were indications of gaps in hygiene material supply and distribution, with some 

respondents highlighting that essential items, such as soap and chlorine, were not provided in 

certain interventions.  

Social norms 

There was a strong indication of positive competitive social norms around hygiene, as 

it was reported that observing clean neighbours was inspiring.  

Our neighbours also inspire us to do the same. When we see others being clean and 

hygienic, we practice it in our homes. (Male, 56 years)  

However, some participants felt that a lack of community cohesion hindered collective hygiene 

action.  
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People in this community are difficult because we do not work together. (Female, 36 

years) 

Some individuals also held norms against using soap. Participants unanimously expressed their 

sensory preferences regarding soap use, indicating that the smell of soap deterred them from 

using soap for handwashing before eating meals.  

We're used. That is just our way of living because soap has a smell. How can you wash 

with soap when you are about to eat? It’ll smell. (Male, 50 years) 

Physical environment 

Physical environmental factors related to the rainy season were noted as challenging 

for hygiene due to flooding and potential mixing of water with toilet waste. Others mentioned 

dry spells, which resulted in the drying up of the boreholes in their community.  

This is a problem during the rainy season. We do not have proper drainage, and it 

floods. Sometimes the water mixes with toilet water and causes diseases (Male, 61 

years) 

“The boreholes dry up during the dry season here and we have to fetch water from the 

river” (Female, 45 years) 

External context 

Participants mentioned an increase in motivation, especially during outbreaks such as 

cholera and the COVID-19 pandemic. This was driven by increased health education and 

handwashing demonstrations, which were pointed to cease after the outbreak was over, and 

handwashing also followed suit.  

Well, washing hands was mandatory, especially during COVID-19. (Male 72 years) 

People are very dedicated to washing their hands during cholera. They clean even the 

drainage in the streets.(Male 26 years) 

However, participants noted that health workers often only came to provide sensitisation when 

there was an outbreak, such as cholera or COVID-19. and that they returned to their old 

behaviour after sensitisation or disease outbreak.  
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…Clinic staff should sensitise people more often, not only during a pandemic. (Male, 

56 years) 

Once that period is done, they stop (referring to people stopping the practice of 

handwashing after the sensitisation campaigns). (Male, 18 years) 

3.4 Discussion 

3.4.1 Facilitators of household handwashing  

In this study, knowledge of handwashing and its importance were facilitators of 

handwashing practice. Studies examining handwashing highlight the vital role of knowledge 

in promoting handwashing within community and household settings (MacLeod et al., 2025; 

Siddiqua et al., 2023). However, gaps in practice and knowledge persist across various 

populations and settings. In rural Bangladesh, a study found that while a significant portion of 

caregivers reported understanding the importance of handwashing with soap, their observed 

practices did not align with their self-reports. Only a minority effectively used soap and water 

after key activities such as defaecation (Halder et al., 2010). Similarly, despite being 

knowledgeable, only a fraction of Ethiopian mothers consistently practised good handwashing 

(Taddese et al., 2020) The gap between understanding and implementation indicates that even 

when knowledge is available, it does not automatically lead to action. Therefore, while 

knowledge is a facilitator of handwashing practices, actual behaviour is often influenced by 

other factors, such as the availability of handwashing resources.  

In our study, the availability of a handwashing facility with soap and water was a key 

facilitator of handwashing. Beyond providing the basic tools for effective hygiene, such 

infrastructure also acted as a visual reminder to wash hands regularly (Brauer et al., 2020; 

Hulland et al., 2013; Seimetz et al., 2016). Participants further noted that when the 

handwashing station was placed close to the toilet, where hand hygiene is most critical, its 

accessibility strengthened these cues and made handwashing more convenient and more 
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habitual. This strategic placement aligns with previous research showing that environmental 

cues and proximity can significantly promote consistent handwashing, even outside outbreak 

periods (Aunger & Curtis, 2016; Hulland et al., 2013; Seimetz et al., 2016; Simiyu et al., 2025; 

White et al., 2020). 

Similar to studies in settings such as the current study, higher education and income 

levels facilitated handwashing (Zgambo et al., 2025). Education and income levels interact by 

reinforcing each other in influencing handwashing behaviour, in that higher education typically 

facilitates higher income, which in turn provides better means for maintaining hand hygiene, 

such as access to handwashing facilities with soap and water. In the present study, being female 

was identified as a facilitator of handwashing linked to two drivers: the innate protective 

instinct towards family health and the visceral reaction of disgust to visibly soiled hands. This 

protective behaviour aligns with evolutionary tendencies to nurture and preserve family well-

being, whereas the disgust response plays a significant role in avoiding contamination (Inbar 

& Pizarro, 2022; Murendo et al., 2024). Furthermore, being young and receiving handwashing 

education early in life were identified as enablers of handwashing in the present study. This 

suggests that early intervention and education play key roles in making handwashing habitual.  

In outbreak situations, particularly in resource-limited settings, there is often a 

temporary increase in health education campaigns and awareness efforts (Kapata et al., 2018; 

Kateule et al., 2024). These campaigns typically lead to improvements in handwashing 

practices, as people become more conscious of immediate health risks. However, once the 

perceived threat diminishes, individuals tend to revert to their previous habits. This was 

observed in previous studies, where a decline in the practice and availability of handwashing 

facilities was evident in households after outbreak periods (Zgambo et al., 2025). In resource-

limited settings, where access to information and healthcare may be restricted, this cyclical 
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pattern of behavioural change can be particularly pronounced. As such, normalising proper 

handwashing practices and making them a habitual part of daily life, rather than a temporary 

response to perceived threats, must be the goal of hand hygiene interventions. 

3.4.2 Barriers to household handwashing 

The unavailability of a functional handwashing facility is a significant barrier to 

handwashing in households, as it removes the primary means for individuals to wash their 

hands effectively and regularly. Even when a facility is present, the absence of essential 

supplies, such as clean water and soap, further impedes the ability to practice proper hand 

hygiene (Endalew et al., 2022). The absence of soap significantly reduces the effectiveness of 

handwashing in removing pathogens, even when water is available (Ross et al., 2023; Wolf et 

al., 2019). These physical barriers directly impact the feasibility of handwashing, regardless of 

an individual's knowledge or intention to maintain good hygiene practices. Additionally, the 

scarcity of these basic resources can lead to inconsistent handwashing habits, as individuals 

may be forced to prioritise limited water supplies for other essential needs or soap use at 

selected critical times for handwashing, such as only after using the toilet.  

The scarcity of handwashing facilities and materials is intrinsically linked to limited 

household income, as some families lack the financial means to procure these essential items 

(Kisaakye et al., 2021). Furthermore, environmental factors such as prolonged droughts and 

water contamination resulting from flooding events exacerbate this scarcity, creating additional 

barriers to maintaining proper hand hygiene. The inadequacy of handwashing facilities and 

materials is further compounded by incidents of theft and vandalism, which disproportionately 

affect households in resource-limited settings, particularly in peri-urban areas (Simiyu et al., 

2025). Certain handwashing station designs, such as buckets, are more susceptible to such 

criminal activities, highlighting the need for secure and theft-resistant designs in affected 

homes (Mwila-Kazimbaya et al., 2025a). Additionally, the formulation of soap products, often 
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containing high concentrations of fragrances, presents a cultural barrier in communities where 

food is traditionally consumed with the hands. This incompatibility between soap composition 

and local eating practices serves as an impediment to handwashing before meals, highlighting 

the complex interplay between product design, cultural norms, and hygiene practices in 

resource-constrained environments. 

The barriers to household handwashing extend beyond physical constraints to include 

cognitive and behavioural factors. Limited knowledge of handwashing techniques and their 

importance in disease prevention can significantly hinder the adoption of proper hygiene 

practices. This knowledge gap often intersects with a perceived invulnerability to disease, 

particularly among certain demographic groups. Males and older individuals, for instance, may 

exhibit lower compliance with handwashing recommendations, potentially due to ingrained 

habits or misplaced confidence in their health status (Ezezika et al., 2023; Watson et al., 2023). 

Personal factors, such as laziness and upbringing, play crucial roles in shaping handwashing 

behaviour. Individuals may neglect handwashing due to perceived inconvenience or a lack of 

motivation, especially when the immediate consequences are not apparent (Curtis et al., 2009; 

Seimetz et al., 2016a). One's upbringing significantly influences hygiene habits, as practices 

learned in childhood often persist into adulthood. This underscores the importance of early 

education and consistent reinforcement of proper handwashing techniques in households. 

3.4.3 Implications for handwashing interventions 

  The specific facilitators and barriers identified in this study have implications that may 

enable public health planners to develop targeted, context-specific interventions that go beyond 

generic handwashing campaigns. Particularly addressing knowledge on handwashing, gender-

sensitive health education that involves men, youths and supports women's protective instincts 

can help overcome cultural barriers (Biran et al., 2014; Caruso et al., 2022; Rajaraman et al., 

2014; Seimetz et al., 2016a). Also, ongoing community awareness, early education in schools 
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or community groups, and encouraging positive neighbour influence can sustain knowledge 

and habits beyond outbreaks (Crosby et al., 2023; Lanfer et al., 2023). Beyond knowledge 

acquisition, ensuring access to clean water and durable, theft- and vandalism-resistant 

handwashing stations near key areas such as toilets and kitchens is important for facilitating 

behaviour (K. R. S. Hulland et al., 2013; Mwila-Kazimbaya et al., 2025b). Local, low-cost, 

unscented soap or alternative cleaning materials directly address material shortages and cultural 

aversions to soap scents, especially for handwashing before eating. The use of self-made 

handwashing stations could enable access for low-income households (Chingatichifwe 

Mbakaya et al., 2020; Mwila-Kazimbaya et al., 2025b; Sultana et al., 2018; Wichaidit et al., 

2019). Financial constraints on accessing these handwashing resources could be further eased 

through subsidies or cash transfer programs, which may boost the household capacity to 

acquire and maintain handwashing facilities. Community-led programmes could enhance 

community cohesion through peer educators, monitoring, clean-up campaigns, and 

sensitisation. Overall, addressing both behavioural aspects and physical resources is a more 

comprehensive and effective strategy, essential for sustainable improvements in hand hygiene 

practices.  

3.4.4 Strengths and limitations 

This qualitative case study offers an in-depth exploration of the facilitators and barriers 

to household handwashing in peri-urban Kafue, guided by the Behaviour-Centred Design 

(BCD) model. The BCD model provided a systematic lens for analysis while situating findings 

within the broader body of WASH research. The study was conducted in three peri-urban 

communities of Kafue, which may limit the generalizability of findings to other peri-urban 

contexts. Data collection relied solely on focus group discussions, which may be subject to 

social desirability bias and may not necessarily reflect actual behaviour. Despite these 

limitations, the study offers rich, contextually grounded insights into the behavioural and 
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structural determinants of hand hygiene in peri-urban Zambia, highlighting practical 

implications for future interventions. 

3.4.5 Conclusion 

This study used the Behaviour Centred Design framework to examine household 

handwashing in peri-urban Kafue and showed that handwashing behaviour is shaped by several 

interacting determinants. The findings demonstrate that improving hand hygiene in such 

settings requires more than increasing knowledge, since behaviour is strongly influenced by 

access to handwashing resources such as soap and water, cultural norms, environmental 

conditions, and the cues available within the household, such as a functional handwashing 

facility. These insights reinforce the value of using a behavioural framework to understand how 

physical and social contexts shape daily hygiene practices. The implications of these findings 

point to the need for integrated interventions that address both behaviour and the environment. 

Ensuring reliable access to water, affordable soap, and durable handwashing facilities, together 

with strategies that support habit formation and community engagement, can create conditions 

that make regular handwashing more achievable.  
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Chapter 4 

        Water, sanitation and hygiene access and diarrhoea prevalence in 

peri-urban Zambia 

 

4.1 Chapter summary 

This chapter presents the third study, which assessed access to WASH and diarrhoea 

prevalence in peri-urban communities of Kafue, Zambia. A household survey was conducted 

among 374 adults in four peri-urban communities. Data on WASH facilities, practices, and 

recent diarrhoea episodes were collected using a questionnaire and checklist. Logistic 

regression was used to determine factors associated with diarrhoea, with significance set at p 

≤ 0.05. Most households (96%) had improved water sources, primarily municipal water 

supplied to the yard/plot (40%); 78% reported experiencing insufficient drinking water at least 

once in the previous month. While 83% had improved sanitation, 74% shared toilets with 

multiple households. Only 32% had a handwashing station, and 12% had both water and soap. 

The two-week diarrhoea prevalence was 15.5%. Households with unimproved sanitation (AOR 

= 2.34; 95% CI: 1.04–5.15; p ≤ 0.05) and those with inconsistent handwashing after toilet use 

(AOR = 5.32; 95% CI: 2.55–11.26; p ≤ 0.05) had higher odds of experiencing diarrhoea. 

Findings reinforce that diarrhoeal risk reduction requires addressing functional WASH deficits, 

ensuring a reliable water supply and promoting consistent handwashing behaviour tailored to 

peri-urban contexts. 
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4.2 Methods and participants 

4.2.1  Study design 

The study utilised a quantitative cross-sectional design to evaluate access to Water, 

Sanitation, and Hygiene (WASH) facilities and diarrhoea prevalence in peri-urban areas. This 

methodological approach enabled a comprehensive assessment of WASH infrastructure 

availability and its potential association with diarrhoeal disease outcomes. By capturing data 

at a specific point in time, the cross-sectional design provided a snapshot of the current WASH 

situation and health status, facilitating the identification of potential relationships between 

WASH access and the occurrence of diarrhoea.  

4.2.2  Study area 

The study was conducted in peri-urban locations in Kafue Town. Kafue Town is located 

45 km south of Zambia’s capital city, Lusaka. The town was chosen due to its strategic location 

near the capital city. It is a rapidly growing urban area that offers housing for city inhabitants 

as well as a diverse community of rural residents. Four communities were purposively selected 

following consultations with the local municipal council to identify communities with 

characteristics relevant to the study, specifically in peri-urban locations. These communities 

included Zambia Compound, Kalundu View, Soloboni and the Bridge Community (Figure 4.1). 

The peri-urban communities included in the study are primarily located in informal and 

unplanned settlements with unregulated tenure, and they are characterised by a lack of 

infrastructure services, including water and sanitation (GRZ, 2025).  
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Figure 4.1: Map of the study area showing the four study sites in Kafue Town 

4.2.3  Sample size and sampling procedure 

The study population included consenting resident adults aged 18 years or older who 

were either household heads or individuals capable of providing information on behalf of the 

household head. For the survey, the sample size was determined using the single population 

proportion formula, with a 95% confidence level, a 5% expected margin of error, a proportion 

of 31 (households with access to basic water service based on statistics from the district health 

office), and a 20% non-response contingency. This calculation yielded a sample size of 350, 

although the final sample was 374. The sample was proportionally divided among the four peri-

urban communities based on household size. The community household size data was collected 

from the health centre serving the community. 

Systematic random sampling was employed to select households in the study area 

(Mostafa & Ahmad, 2018). The area had a mix of structured and semi-structured housing 
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layouts. This made completely random sampling logistically challenging without a complete 

list of households beforehand. Systematic sampling allowed for even coverage, reducing the 

risk of clustering or omitting a population segment. The systematic approach used in this study 

had been used in a similar setting described separately (Zgambo et al., 2025).   

4.2.4  Data collection tools and procedures 

A household demographic and WASH questionnaire and a household WASH checklist 

were used to collect data. The WHO-UNICEF (2018) JMP guidelines were utilised to provide 

standardised core questions for assessing household WASH and practices (WHO/UNICEF, 

2018). The Demographic and Health Survey (DHS) provided demographic survey questions. 

A checklist was used to gather detailed information about the WASH facilities used by the 

respondents. Pictures and geographic locations of the facilities were collected. Data were 

collected by data collectors who were residents of Kafue and received specialised training to 

identify potential WASH facilities within the communities, enabling them to classify them 

accurately. A pilot was conducted to check the tools for consistency and further orient the 

research assistants. The research assistants’ classifications were subsequently verified through 

photographs taken during the assessment. Tablets were used to collect data, with the 

questionnaire and checklist loaded onto the Kobo Toolbox platform.  

4.2.5  Data analysis 

Descriptive statistics were used to describe participants and WASH characteristics. 

Pearson’s Chi-square and Fisher’s exact tests were used to examine associations between 

diarrhoea and WASH and participants' demographic and household characteristics for bivariate 

analyses. This non-parametric test is appropriate for categorical data and helps identify 

significant relationships between variables without assuming a specific distribution (Kirkwood 

& Sterne, 2010). Logistic regression was used to assess the strength of the associations and 

predict outcomes. The primary outcome variable for the logistic regression was diarrhoea, 
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defined as having experienced diarrhoea by a household member within two weeks prior to the 

interview.  

A machine-led stepwise forward logistic regression approach was utilised. This method 

systematically adds variables to the model based on their statistical significance, allowing for 

efficient model building when dealing with multiple potential predictors. The regression 

models included a priori variables, even though many associations were not statistically 

significant in the bivariate analysis. This approach acknowledges that some variables may have 

theoretical importance or potential confounding effects, despite not showing strong individual 

associations. The entry threshold of p ≤ 0.25 for variables was considered in the model. 

The Akaike Information Criterion (AIC) was used to select the best-fit model, balancing model 

complexity and goodness of fit. Statistical significance was set at a 95% confidence level (p ≤ 

0.05) for final interpretations. JMP Pro version 16.1.0 was used for all statistical analyses, 

providing a robust platform for both descriptive and inferential statistics (SAS Institute Inc., 

Cary, NY, 2016).  

4.2.6  Ethical considerations 

Permission to conduct the study was obtained from the Kafue Town Council, and 

consent to participate, as well as to take pictures of the WASH facilities, was obtained from all 

participants. Ethical clearance was obtained from ERES Converge Research Ethics Committee 

in Zambia (Ref. No. 2024-Sep-011). 

4.3  Results 

Participants’ sociodemographic and household characteristics 

A total of 374 participants responded to the study, with a median age of 34 (IQR:  25, 

45). Most respondents were female (n = 293, 78.3%), and more than half (n = 200, 53.5 %) had 

attained secondary education or higher. Two-thirds of respondents were married or living with 
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a partner (n = 250, 66.8%), with half of them employed (n = 190, 50.8%). Household monthly 

income varied, with most households (40.9 %) earning approximately USD 45 or less. Slightly 

more than half of the households (n = 195, 52.1%) resided in yards shared with multiple 

housing units, and a similar proportion owned the house they lived in (n = 191, 51.1%). Most 

households consisted of six or fewer members (n = 267, 71.4%), and 272 (72.7%) had at least 

one child under 12 years old (Table 4.1). 
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Table 4.1: Bivariate analysis of participant sociodemographic and household characteristics with diarrhoea 

Participant and Household Characteristics  
  Diarrhoea     
Total (n = 374)  Yes No   

n (%) n (%) n (%) COR (95% CI) p-value 

Sex Female 293 (78.3) 48 (16.4) 245 (83.6) 1   
Male 81 (21.6) 10 (12.4) 71 (87.7) 0.71 (0.34 - 1.49) 0.376 

Age 

18-25 years 97 (25.9) 17 (17.5) 80 (82.5) 1   
26-35 years 104 (27.8) 18 (17.3) 86 (82.7) 0.98 (0.47 - 2.04) 0.968 
36-45 years 81 (21.6) 14 (17.3) 67 (82.7) 0.98 (0.45 - 2.14) 0.966 
46 and older 92 (24.6) 9 (9.8) 83 (90.2) 0.51 (0.21 - 1.21) 0.127 

Education Primary & lower 174 (46.5) 24 (13.8) 150 (86.2) 1   
Secondary & higher 200 (53.5) 34 (17) 166 (83) 1.28 (0.72 - 2.25) 0.394 

Marital Status Married/Living with partner 250 (66.8) 38 (15.2) 212 (84.8) 1  
Divorced/Separated/Widowed/ Never married 124 (33.2) 20 (16.1) 104 (83.9) 1.07 (0.59 - 1.93) 0.815 

Employment Status Employed 190 (50.8) 29 (15.3) 161 (84.7) 1   
Unemployed 184 (49.2) 29 (15.8) 155 (84.2) 1.03 (0.59 - 1.81) 0.894 

Household Income* 

K1000 and below 112 (40.9) 25 (22.3) 87 (77.7) 1   
K1001 - K2000 75 (27.4) 15 (20.0) 60 (80.0) 0.87 (0.42 - 1.78) 0.704 
K2000 - K3000 50 (18.2) 9 (18.0) 41 (82.0) 0.76 (0.32 - 1.78) 0.533 
More than K3000 37 (13.5) 0 37 (100) 1   

Peri-urban community 

Soloboni 83 (22.2) 4 (4.8) 79 (95.2) 1  
Zambia compound 169 (45.2) 26 (15.4) 143 (84.6) 3.59 (1.34 - 12.49) 0.009 
Kalundu view 86 (23.0) 18 (20.9) 68 (79.1) 5.23 (1.85 - 18.76) 0.001 
Bridge community 36 (9.6) 10 (27.8) 26 (72.2) 7.59 (2.33 - 29.62) 0.001 

Households in a yard Multiple houses 195 (52.1) 32 (16.4) 163 (83.6) 1  
Single house 179 (47.9) 26 (14.5) 153 (85.5) 0.86 (0.49 - 1.51) 0.615 

House ownership 
Resident 191 (51.1) 27 (14.1) 164 (85.9) 1  
Rented 140 (37.4) 24 (17.1) 116 (82.9) 1.25 (0.69 - 2.28) 0.455 
Family 43 (11.5) 7 (16.3) 36 (83.7) 1.18 (0.47 - 2.92) 0.719 

Number of people in the 
households 

≤ 6 267 (71.4) 39 (14.6) 228 (85.4) 1  
> 6 107 (28.6) 19 (17.8) 88 (82.2) 0.79 (0.43 - 1.44) 0.448 

Children  
<12 years 

Yes 272 (72.7) 47 (17.3) 225 (82.7) 1.72 (0.85 - 3.48) 0.126 
No 102 (27.3) 11 (10.8) 91 (89.2) 1   

*Excludes those who wished not to disclose (Minimum wage for domestic work was ZMW 1100 in 2022), COR: Crude Odds Ratio, CI: Confidence Interval 
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Water-related characteristics 

 Most households (n = 357, 96%) had access to an improved water source. According 

to the WHO-UNICEF Joint Monitoring Programme (JMP) criteria, an improved water source 

is defined as one that, by nature of its construction and design, is protected from outside 

contamination, particularly faecal matter. This includes sources such as piped water into 

dwellings, yards or plots; public taps or standpipes; boreholes or tube wells; protected dug 

wells; protected springs; and rainwater collection (WHO-UNICEF, 2018). In this study, 

municipal water supplied directly to the yard or plot was the main drinking and cooking water 

source for 148 households (39.6%), followed by municipal water supplied to a neighbour’s 

yard for 132 households (35.3%). Most households (n = 214, 57%) did not treat their drinking 

water at home, and slightly more than half (n = 201, 57%) expressed satisfaction with the water 

quality. Drinking water was stored by most households (n = 351, 94%), predominantly in 

buckets with lids (n = 332, 96%). These storage containers were washed at the time of refill by 

the majority (n = 323, 92%), typically using water, soap, and a scrub (n = 298, 87%) (Table 

4.2). Figure 4.2 shows the water facilities used in the communities. 

 

A 

C D 

B 

 
 
 
 
 
Figure 4.2: Water facilities 
used in the communities 

A) Municipal water tap 
B) Communal borehole with 

a manual hand pump 
C) Surface (River) water 
D) Unprotected shallow well 
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Table 4.2: Bivariate analysis of household water characteristics and practices with diarrhoea  
      Diarrhoea     

Water, sanitation and hygiene characteristics Total (n = 374) Yes [n (%)] No [n (%)] COR (95% CI) p-value 

Drinking and cooking water 
source 

Municipal supplied to yard/plot 148 (39.6) 16 (10.8) 132 (89.2) 1   
Municipal supplied to neighbour 132 (35.3) 19 (14.4) 113 (85.6) 1.38 (0.68 - 2.82) 0.367 
Borehole 77 (20.6) 16 (20.8) 16 (79.2) 2.16 (1.01 - 4.61) 0.046 
Surface water (river) 16 (4.3) 7 (43.8) 9 (56.3) 6.41 (2.10 - 19.58) 0.001 
Shallow well 1 (0.3) 0 1 (100) 1   

Drinking water source by JMP 
classification 

Unimproved water source 17 (4.3) 7 (41.2) 10 (58.8) 1  
Improved water source 357 (95.7) 51 (14.3) 306 (85.7) 0.23 (0.08 - 0.65) 0.005 

Frequency of water treatment 
Almost always 60 (16.0) 4 (6.7) 56 (93.3) 1   
Sometimes 100 (26.7) 18 (18) 82 (82) 2.83 (1.07 - 9.77) 0.034 
Never 214 (57.2) 36 (16.8) 178 (83.2) 3.07 (1.07 - 11.07) 0.034 

Satisfied with quality of 
drinking water 

Yes 201 (53.7) 24 (11.9) 177 (88.1) 0.55 (0.31 - 0.98) 0.039 
No 173 (46.3) 43 (19.7) 139 (80.3) 1   

Drinking water sufficiency (In 
previous month) 

Yes, always sufficient 83 (22.2) 7 (8.4) 76 (91.6) 1   
No, at least once  291 (77.8) 51 (17.5) 240 (82.5) 2.31 (1.00 - 5.30) 0.044 

Store drinking water Yes 351 (93.9) 52 (14.8) 299 (85.2) 0.49 (0.19 - 1.31) 0.148) 
No 23 (6.1) 6 (26.1) 17 (73.9) 1   

Type of storage container* Bucket with a lid 332 (96.2) 49 (14.8) 283 (85.2) 1   
Container 13 (3.8) 3 (23.1) 10 (76.9) 1.73 (0.46 - 6.52) 0.411 

Frequency of cleaning storage 
container* 

At refill 323 (92.3) 48 (14.9) 275 (85.1) 1  
More than twice a week 27 (7.7) 4 (14.8) 23 (85.2) 0.99 (0.33 - 3.00) 0.994 

Method of washing storage 
container* 

With water only 15 (4.4) 1 (6.7) 14 (93.3) 1  
With water, soap and sand 31 (9.0) 7 (22.6) 24 (77.4) 4.08 (0.63 - 80.44) 0.153 
With water soap and scrub 298 (86.6) 44 (14.8) 254 (85.2) 2.42 (0.47 - 44.48) 0.339 

*excludes those who did not store water 
COR: Crude Odds Ratio, CI: Confidence Interval 
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Sanitation and hygiene-related characteristics 

Most households (n = 348, 93.1%) reported having access to a toilet, with most (n = 

284, 81.8%) owning only one facility. Toilet sharing was widespread (n = 258, 74.4%), and 

nearly half of the households sharing (n = 156, 45.0%) shared facilities with four or more other 

households. Pit latrines with slabs were the most common toilet type (n = 187, 53.9%), while 

flush or pour-flush toilets connected to septic tanks accounted for a smaller proportion (n = 86, 

24.8%). According to the WHO/UNICEF Joint Monitoring Programme (JMP) classification, 

sanitation facilities are categorised as improved—those that hygienically separate human 

excreta from human contact (e.g., flush or pour-flush toilets to septic tanks, ventilated improved 

pit latrines, or pit latrines with slabs) and unimproved, those that do not ensure such separation 

(e.g., pit latrines without slabs or open pits) (WHO-UNICEF, 2018). Based on this 

classification, most households (n = 289, 83.3%) had improved sanitation facilities, while 58 

(16.7%) relied on unimproved options. Regarding hygiene, only about one-third of households 

(n = 119, 31.8%) had a designated handwashing station, and very few (n = 11, 9.2%) had both 

water and soap available. In terms of hygiene practices, two-thirds of respondents (n = 227, 

66.8%) reported washing their hands almost always before eating, although most (n = 273, 

80.3%) used water only. Handwashing after using the toilet was more consistent (n = 242, 

79.9%); however, fewer than half (n = 148, 48.8%) reported using both water and soap (Table 

4.3). Figures 4.3 and 4.4 illustrate the sanitation and handwashing facilities used in the 

communities, respectively. 
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Table 4.3: Bivariate analysis of sanitation and hygiene characteristics and practices with diarrhoea    

Sanitation and hygiene characteristics   
  Diarrhoea     
Total (n = 374) Yes No   

n (%) n (%) n (%) COR (95% CI) p-value 

Toilet present Yes 348 (93.1) 54 (15.5) 294 (84.5) 1.01(0.33 - 3.04) 0.986 
No 26 (6.9) 4 (15.4) 22 (84.6) 1   

Number of toilets* 1 toilet 284 (81.8) 47 (16.5) 237 (83.5) 1   
2-3 toilets 63 (18.2) 7 (11.1) 56 (88.9) 0.63 (0.27-1.46) 0.285 

Toilet sharing* Yes 258 (74.4) 43 (16.7) 215 (83.3) 1.41 (0.69 - 2.88) 0.336 
No 89 (25.6) 11 (12.4) 78 (87.6) 1   

Households using the toilet** 
1 household (Not sharing) 89 (25.6) 11 (12.4) 78 (87.6) 1   
2 - 3 households 102 (29.4) 14 (13.7) 88 (86.3) 1.13 (0.45 - 2.68) 0.78 
≥ 4 households 156 (45.0) 29 (18.6) 127 (81.4) 1.62 (0.78 - 3.56) 0.197 

Toilet type* 

Pit latrine without slab 58 (16.7) 15 (25.9) 43 (74.1) 1.79 (0.78 - 4.07) 0.163 
Pit latrine with slab 187 (53.9) 22 (11.8) 165 (88.2) 0.68 (0.33 -1.41) 0.308 
VIP 16 (4.6) 4 (25) 12 (75.0) 1.71 (0.48 - 6.09) 0.405 
Flush/pour to septic tank 86 (24.8) 14 (16.3) 72 (83.7) 1   

Sanitation facility by JMP 
classification 

Unimproved sanitation facility 58 (16.7) 15 (25.9) 43 (74.1) 1  
Improved sanitation facility 289 (83.3) 40 (13.8) 249 (86.2) 0.46 (0.23 - 0.91) 0.025 

Designated handwashing 
station  

Present 119 (31.8) 13 (10.9) 106 (89.1) 0.57 (0.29 - 1.11) 0.097 
Absent 255 (68.2) 45 (17.6) 210 (82.4) 1   

Hand washing facility*** 
Water and soap present 11 (9.2) 2 (18.2) 9 (81.8) 1   
Water only present 86 (72.3) 8 (9.3) 78 (90.7) 0.46 (0.08 - 2.51) 0.372 
No water or soap present 22 (18.5) 3 (13.6) 19 (86.4) 0.71(0.10 - 5.02) 0.732 

Handwashing before eating 
food**** 

Almost always 227 (66.8) 27 (11.9) 200 (88.1) 1  
Sometimes 113 (33.2) 29 (25.7) 84 (74.3) 2.55 (1.42 - 4.58) 0.002 
Water and soap 67 (19.7) 10 (14.9) 57 (85.1) 1  
Water only 273 (80.3) 16.8) 227 (83.2) 1.15 (0.54 - 2.42) 0.704 

Handwashing after using the 
toilet**** 

Almost always 242 (79.9) 30 (12.4) 212 (87.6) 1  
Sometimes 61 (20.1) 21 (34.4) 40 (65.6) 3.71(1.93 - 7.12) <0.0001 
Water and soap 148 (48.8) 25 (16.9) 123 (83.1) 1  
Water only 155 (51.2) 26 (16.8) 129 (83.2) 0.99 (0.54 - 1.81) 0.978 

*excludes no toilet **Excludes no toilet and not sharing ***Excludes households that did not have handwashing facilities ****Excludes those who 
did not wash hands 
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A B C D 

Figure 4.3: Sanitation facilities used in the communities 
A) Flushing toilet connected to septic tank  C)  Pit latrine with a slab 
B) Ventilated improved pit latrine   D)  Pit latrine without a slab with temporal super structure materials 

A B C D 

Figure 4.4: Handwashing facilities used in the communities 
A) SATO tap    C)  Handwash bucket and basin on a metal stand 
B) Handwash bucket and liquid soap D)  Container on a wooden support post 
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Diarrhoea occurrence with WASH characteristics and practices 

In the two weeks preceding the survey, the household prevalence of diarrhoea for all 

age groups was 15.5% (95% CI: 12.2% – 19.5%). At bivariable analysis, significant differences 

in diarrhoea prevalence were observed across peri-urban communities. Households in Bridge 

Community (COR = 7.59; 95% CI: 2.33–29.62; p = 0.001) and Kalundu View (COR = 5.23; 

95% CI: 1.85–18.76; p = 0.001) had markedly higher odds of diarrhoea compared with those 

in Soloboni (Table 4.1). The use of surface water (COR = 6.41; 95% CI: 2.10–19.58; p = 

0.001) and borehole water (COR = 2.16; 95% CI: 1.01–4.61; p = 0.046) was linked to a 

significantly higher chances of diarrhoea, whereas households relying on improved water 

sources had reduced probability (COR = 0.23; 95% CI: 0.08–0.65; p = 0.005). 

Irregular household level water treatment, either sometimes (COR = 2.83; 95% CI: 1.07–

9.77; p = 0.034) or no treatment (COR = 3.07; 95% CI: 1.07–11.07; p = 0.034) and inadequate 

water availability in the preceding month (COR = 2.31; 95% CI: 1.00–5.30; p = 0.044) were 

also significantly associated with diarrhoea occurrence (Table 4.2). 

In terms of sanitation and hygiene, households with improved sanitation facilities were 

less likely to report diarrhoea compared to those with unimproved sanitation (COR = 0.46; 

95% CI: 0.23–0.91; p = 0.025). Hygiene practices further influenced risk: individuals 

who sometimes washed hands before eating (COR = 2.55; 95% CI: 1.42–4.58; p = 0.002) 

or after using the toilet (COR = 3.71; 95% CI: 1.93–7.12; p < 0.0001) were significantly more 

likely to report diarrhoea than those who did so almost always (Table 4.3). 
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Factors associated with diarrhoea occurrence 

Multivariable logistic regression analysis identified significant associations between 

diarrhoea prevalence and sanitation and hygiene factors across peri-urban communities of 

Kafue. Compared with Soloboni, the likelihood of diarrhoea was significantly higher among 

residents of Kalundu View (AOR = 5.04; 95% CI: 1.42–24.03; p = 0.004) and Bridge 

Community (AOR = 7.13; 95% CI: 1.81–36.12; p = 0.011). Although Zambia Compound also 

showed elevated chances (AOR = 2.73; 95% CI: 0.85–12.25), the association did not reach 

statistical significance (p = 0.095) (Figure 4.5). Households with unimproved sanitation 

facilities were twice as likely to report diarrhoea compared with those with improved sanitation 

(AOR = 2.34; 95% CI: 1.04–5.15; p = 0.039). Participants who reported washing hands 

only sometimes after using the toilet had a substantially higher likelihood of experiencing 

diarrhoea (AOR = 5.32; 95% CI: 2.55–11.26; p < 0.0001) compared with those who 

reported almost always washing hands (Table 4.4). 

Table 4.4: Factors associated with diarrhoea in peri-urban communities of Kafue, 
Zambia 

Variable A0R (95% CI) P - value 

Peri-urban community 

Soloboni 1  
Zambia compound 2.73 (0.85 - 12.25) 0.095 
Kalundu view 5.04 (1.42 - 24.03) 0.004 
Bridge community 7.13 (1.81 - 36.12) 0.011 

Sanitation Improved 1   
Unimproved 2.34 (1.04 - 5.15) 0.039 

Frequency of 
handwashing after 

using the toilet 
Almost always 1  
Sometimes 5.32 (2.55 - 11.26) < 0.0001 
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Figure 4.5: Spatial distribution of households with diarrhoea in the four peri-urban 

communities in Kafue Town, Zambia 

 

Community-level variation in household and WASH characteristics 

Table 4.5 presents household and selected WASH characteristics across the four study 

communities. Regarding household characteristics, households differed significantly by type 

of residency across communities (p < 0.0001). Overall, 52% of households were located in 

yards with multiple houses; however, this was most common in Zambia Compound (60%) and 

Kalundu View (58%), while Bridge Community was characterised predominantly by single-

house households (81%). Household ownership patterns did not differ significantly between 

communities. Marked differences were observed in drinking and cooking water sources across 

communities (p < 0.0001). Municipal water supplied to the yard or plot was the most common 

source overall (40%), largely driven by Zambia Compound, where 61% of households reported 

this source. In Soloboni, the majority of households relied on municipal water supplied to a 
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neighbour (70%). In contrast, boreholes were the dominant source in Kalundu View (63%) and 

Bridge Community (56%). Surface water use was reported exclusively in Bridge Community, 

where 44% of households relied on river water. Consistent with this pattern, unimproved 

drinking water sources were concentrated in Bridge Community (44%), while nearly all 

households in Zambia Compound, Soloboni, and Kalundu View reported improved water 

sources. 

Sanitation access and toilet characteristics also varied significantly by 

community. While most households reported having a toilet (93% overall), the absence of a 

toilet was highest in Soloboni (14%) (p = 0.0375). Single-toilet households predominated 

across all communities (82% overall), with all households in Bridge Community reporting only 

one toilet (p = 0.0037). Toilet sharing was common overall (67%) but varied substantially by 

site (p ≤ 0.0001), ranging from 85% in Soloboni to 21% in Bridge Community. Pit latrines with 

slabs were the most frequently reported toilet type across all communities (54%), particularly 

in Bridge Community (76%) and Kalundu View (62%). Flush or pour-flush toilets connected 

to septic tanks were most commonly reported in Zambia Compound (33%) and Kalundu View 

(27%), but were rare in Bridge Community (3%). 

Substantial variation was observed in handwashing infrastructure across communities 

(p < 0.0001). Overall, only 32% of households had a designated handwashing station. 

Availability was highest in Bridge Community (58%) and lowest in Kalundu View (15%). 

Among households with a handwashing facility, the presence of both water and soap was 

uncommon across all communities. Water-only handwashing facilities predominated overall 

(72%), particularly in Zambia Compound (92%). Soloboni reported the highest proportion of 

households with handwashing facilities lacking both water and soap (50%), followed by Bridge 

Community (33%) and Kalundu View (23%). 
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Household and selected 
WASH Characteristics 

Overall 
(n = 374) 

Zambia 
Compound  
(n = 169) 

Soloboni 
(n = 83) 

Kalundu 
View          

(n = 86) 

Bridge 
Community 

(n = 36) 

P-value 
(Chi-

square) 
Households in a yard       
Multiple houses  195 (52) 102 (60) 36 (43) 50 (58) 7 (19) < 0.0001 Single house 179 (48) 67 (40) 47 (57) 36 (42) 29 (81) 
House ownership       
Resident 191 (51) 82 (48) 47 (57) 44 (51) 18 (50) 

0.303 Rented 140 (37) 69 (41) 22 (27) 35 (41) 14 (39) 
Family 43 (12) 18 (11) 14 (16) 7 (8) 4 (11) 
Number of people in the 
households       
≤ 6 267 (71) 127 (75) 54 (65) 61 (71) 25 (69) 0.412 > 6 107 (29) 42 (25) 29 (35) 25 (29) 11 (31) 
Children under 12 years       
Yes 272 (73) 131 (78) 56 (67) 66 (77) 19 (53) 0.012 No 102 (27) 38 (22) 27 (33) 20 (23) 17 (47) 
Drinking and cooking 
water source 

 
     

Municipal supplied to 
neighbour 132 (35) 64 (37) 58 (70) 10 (12) 0 

< 0.0001 
Municipal supplied to 
yard/plot 148 (40) 103 (61) 23 (28) 22 (25) 0 
Borehole 77 (21) 1 (1) 2 (2) 54 (63) 20 (56) 
Surface water (river) 16 (4) 0 0 0 16 (44) 
Shallow well 1 (0) 1 (1) 0 0 0 
Drinking water source by JMP 
classification     < 0.0001 Unimproved water source 17 (5) 1 (1) 0 0 16 (44) 
Improved water source 357 (95) 168 (99) 83 (100) 86 (100) 20 (56) 
Toilet present      

0.0375 Yes 347 (93) 161 (95) 71 (86) 81 (94) 34 (94) 
No 27 (7) 8 (5) 12 (14) 5 (6) 2 (6) 
Number of toilets*      

0.0037 1 toilet 284 (82) 123 (76) 63 (89) 64 (79) 34 (100) 
2-3 toilets 63 (18) 38 (24) 8 (11) 17 (21) 0 
Toilet sharing*      

≤0.0001 Yes 231 (67) 117 (73) 60 (85) 47 (58) 7 (21) 
No 116 (33) 44 (27) 11 (15) 34 (42) 27 (79) 
Toilet type*      

≤0.0001 

Pit latrine with slab 187 (54) 65 (40) 46 (66) 50 (62) 26 (76) 

Pit latrine without slab 
58 

(17) 40 (25) 8 (11) 5 (6) 5 (15) 

Flush/pour to septic tank 
86 

(25) 53 (33) 10 (14) 22 (27) 1 (3) 
VIP 16 (4) 4 (2) 6 (9) 4 (5) 2 (6) 
Designated handwashing 
station        
Present 119 (32) 65 (38) 20 (24) 13 (15) 21 (58) < 0.0001 Absent 255 (68) 104 (62) 63 (76) 73 (85) 15 (42) 
Hand washing facilty***       
Water and soap present 11 (10) 3 (5) 2 (10) 3 (23) 3 (14) 

< 0.0001 Water only present 86 (72) 60 (92) 8 (40) 7 (54) 11 (52) 
No water or soap present 22 (18) 2 (3) 10 (50) 3 (23) 7 (33) 
*excludes no toilet **Excludes no toilet and not sharing  
***Excludes households that did not have handwashing facilities 
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4.4 Discussion 

This study assessed household WASH conditions and their relationship with diarrhoeal 

disease in the peri-urban communities of Kafue Town, Zambia. The findings reveal important 

disparities in access to safe water, sanitation, and hygiene facilities, and demonstrate how these 

factors jointly influence diarrhoeal outcomes.  

4.4.1  Water access and satisfaction with quality 

The present study shows that while access to improved water sources (as defined by the 

WHO/UNICEF JMP) is relatively high among households, moderate satisfaction suggests 

concerns about the water quality, quantity or perceived inadequacies in the appearance or safety 

of the water. Despite these concerns, over half of households do not treat their drinking water 

before consumption, suggesting a significant gap between desired water quality and the safety 

practices used to achieve it. At the national level, only 37% of households treat their drinking 

water appropriately, and those who do use chlorine or boil it (Zambia Statistics Agency et al., 

2024). Unsafe water practices increase the potential for exposure to waterborne contaminants, 

leading to diseases such as diarrhoea. The association between irregular or no household water 

treatment and diarrhoea further supports the critical role of point-of-use treatment in preventing 

enteric infections. Studies indicate that the mere use of an improved water source is insufficient 

for sustained protection against waterborne diseases; rather, the risk of exposure to waterborne 

contamination depends on reliable service continuity, safe storage, and hygiene practices at the 

point of use (Clasen et al., 2007; Hubbard et al., 2020; Ng’andwe et al., 2025).  

Inadequate water availability in the preceding month doubled the likelihood of 

experiencing diarrhoea, underscoring the indirect effects of water scarcity on hygiene and 

sanitation practices. This scarcity may compel households to use unimproved water sources, 

such as rivers, which carry a higher risk of contamination (Asgedom et al., 2023; Cairncross et 

al., 2010). Consistent with this, households relying on surface water and boreholes exhibited a 
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significantly increased chance of diarrhoea, emphasising the health risks associated with 

unimproved water sources. 

4.4.2  Sanitation coverage and shared facilities 

Although most households in the peri-urban areas have access to improved sanitation 

facilities, sharing toilets, often among four or more households, is a common practice, as 

observed in this study and others (Nyambe et al., 2020b). Only 37% of the Zambian population 

has access to an improved sanitation facility that is not shared with other households (basic 

service level) (Zambia Statistics Agency et al., 2024). The primary concern regarding shared 

sanitation is that it is difficult to minimise exposure to faecal contamination because of poor 

maintenance and uncleanliness (Tidwell et al., 2021). There are also concerns of privacy and 

safety for those using shared facilities, especially women, as well as the ability to access them 

at any time when needed. However, in low-resource peri-urban communities, sharing sanitation 

facilities is frequently the only viable option for many households (Lebu, Sprouse, Akudago, 

Twinomucunguzi, et al., 2024).  

Existing literature suggests that when shared sanitation is appropriately maintained, the 

associated risk of contamination can be significantly reduced (Lebu, Sprouse, Akudago, 

Baldwin-SoRelle, et al., 2024). Researchers have suggested the inclusion of shared sanitation 

in the WHO-UNICEF JMP classification, along with guidelines on how it can be assessed in 

national and global surveys (Lebu, Sprouse, Akudago, Baldwin-SoRelle, et al., 2024). 

Households with unimproved sanitation (pit latrines without a slab or platform) had higher 

chances of diarrhoea compared to households with improved sanitation (pit latrine with a slab, 

flushing toilets connected to a septic tank, ventilated improved pit latrines), a finding consistent 

with regional evidence linking unimproved latrines and faecal contamination pathways 

(Asgedom et al., 2023; Nyambe et al., 2020b).  
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4.4.3  Hand hygiene behaviour 

In this study, the frequency of handwashing practice was relatively high based on self-

reports with most participants indicating to always wash hands before eating after using the 

toilet. However, literature indicates that self-reported hand-washing frequency often 

overestimates actual practice due to missing infrastructure (Berendes et al., 2022). This 

limitation is addressed by assessing observed handwashing facilities as a proxy for 

handwashing (WHO-UNICEF, 2018). This study revealed that handwashing practices were 

suboptimal, with only one-third of households having a designated handwashing station, and 

even fewer with both soap and water readily available. The findings of this study are consistent 

with the broader literature in resource-limited settings, which indicates low access to 

handwashing facilities with soap and water (Berendes et al., 2022; Ezezika et al., 2023a, 2023b; 

Zgambo et al., 2025).  

Notably, the present study observed that inconsistent handwashing after using the toilet 

was strongly associated with the occurrence of diarrhoea, even after adjusting for other factors. 

This reinforces the idea that behaviour change and sustained access to soap are critical 

components of WASH interventions (Aydamo et al., 2023; White et al., 2020; Wolf et al., 

2019). The greater consistency in handwashing after using the toilet than before eating may 

reflect a stronger perceived risk from faecal exposure as well as gaps in habitual practice.  

4.4.4  Community-level variation in diarrhoea prevalence 

Marked differences in diarrhoea prevalence were observed among the peri-urban 

communities. The Bridge Community (located near the river, with no municipal water supply) 

and Kalundu View (situated on a rocky terrain with communal boreholes as the main water 

source) exhibited significantly higher adjusted odds of diarrhoea compared with Soloboni and 

Zambia Compound (with relatively better connectivity to the municipal water network). Such 



 

 70 

spatial heterogeneity suggests that community-specific interventions are necessary rather than 

uniform WASH approaches across peri-urban settings. 

4.4.5  Implications for policy and practice 

The findings reveal a dual challenge in achieving lasting improvements in WASH, 

including gaps in infrastructure and behavioural barriers. Although many households have 

access to improved facilities, their benefits are limited by factors such as shared use, irregular 

water supply, and inconsistent hygiene habits. Effective interventions must therefore address 

both physical infrastructure and behavioural aspects. The physical aspects could be addressed 

through low-cost and reliable sanitation options, convenient handwashing stations, and 

expansion of improved water infrastructure. This could be coupled with support of a steady 

supply of soap and water treatment products through existing social support networks in the 

communities. The behavioural aspects could emphasise community involvement in the 

development and implementation of WASH interventions to increase adoption and 

sustainability. Strategies to improve the cleanliness of shared sanitation, such as clear 

communication of maintenance responsibilities, regular cleaning schedules, provision of 

cleaning supplies, and community engagement, can enhance toilet hygiene standards and 

reduce the risk of faecal contamination. Finally, targeted behaviour change communication 

regarding WASH practices would help alleviate behavioural barriers, complementing the 

provision of affordable, user-friendly WASH facility options/solutions suited to peri-urban 

contexts. 

4.4.6  Strengths and limitations 

This study contributes empirical evidence from under-researched peri-urban Zambia, 

using household-level data to link WASH characteristics with recent diarrhoeal episodes. 

However, self-reported measures may have introduced recall or desirability bias, and the cross-

sectional design limits the ability to make causal inferences. Despite these limitations, the 
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consistency of associations across multiple WASH domains strengthens confidence in the 

observed relationships. 

4.4.7  Conclusion 

Overall, this study highlights the continuing public health burden of inadequate WASH 

infrastructure in rapidly growing peri-urban settlements. Diarrhoeal disease in peri-urban 

Kafue remains closely associated with unimproved sanitation, irregular water supply and 

treatment, and inconsistent handwashing behaviour. Addressing these factors requires 

integrated WASH strategies that are context-specific, behaviourally informed, and supported 

by innovations that improve accessibility and usability of sanitation and hygiene infrastructure. 
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Chapter 5 

General Conclusion and Recommendations 

5.1 Conclusion 

This research set out to investigate hand hygiene practices, the barriers and facilitators 

that shape these behaviours, and the broader WASH conditions influencing diarrhoeal disease 

in peri-urban Zambia. Using a mixed-methods approach across three complementary studies, 

the research provides comprehensive insight into how structural, environmental, socio-

behavioural, and cultural factors jointly influence hygiene practices and diarrhoeal disease in 

low-income peri-urban settings. The collective findings highlight persistent gaps in WASH 

infrastructure and behaviour, as well as the influence of public health emergency contexts.  

This research reveals that hand hygiene practices in peri-urban Zambia are not simply 

a matter of individual choice or awareness, but rather as behaviours carried out within unstable 

environmental, infrastructural, and social contexts. The observed fluctuations in handwashing 

practices and facility availability between survey periods, particularly the regression following 

periods of heightened public health attention, demonstrate the fragility of behaviour that relies 

heavily on the presence of supportive external conditions. Furthermore, the persistence of 

culturally rooted habits, such as washing hands with water only before eating, underscores that 

hygiene practices are embedded in meanings that extend beyond biomedical logic.  

By highlighting the layered determinants, the study advances the argument that 

variability in hygiene behaviour reflects broader social and infrastructural inequalities that 

shape what is feasible, acceptable, and meaningful to households. In doing so, it contributes to 

a broadened understanding of why handwashing behaviours persist, shift, or regress, and 

underscores the importance of interpreting hygiene practices within the lived realities of peri-

urban communities rather than through purely behavioural or resource-based lenses. 
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Lastly, this research confirms that diarrhoea in peri-urban areas is closely linked to gaps 

in household WASH access and practices, which supports the need for WASH improvements 

in these resource-constrained areas. Furthermore, community-level variations indicate that 

diarrhoeal risk exposure is unevenly distributed across peri-urban communities, reflecting 

broader spatial and socioeconomic inequalities within these settings. By situating diarrhoeal 

disease within these socio-ecological dynamics, this study challenges linear models of WASH–

health relationships. It underscores the importance of understanding how structural conditions, 

behavioural adaptations, and environmental contingencies converge to influence health in 

rapidly growing urban settlements. 

5.2 Recommendations 

This research underscores that achieving hand hygiene for all in peri-urban Zambia will 

require integrated WASH approaches that bridge the gap between knowledge and practice, 

infrastructure and behaviour, and community needs and policy responses. By recognising the 

interconnected drivers of hygiene behaviour and diarrhoeal disease, policymakers, 

practitioners, and researchers can design more effective, locally relevant strategies that improve 

household health and build resilience. The study makes the following recommendations to the 

various WASH stakeholders: 

National Government and Policymakers 

1. Consider the stability of water supply in peri-urban areas 

The findings suggest that unreliable water supply undermines the maintenance of 

household handwashing facilities. National efforts may therefore benefit from greater 

attention to water supply stability in peri-urban communities, particularly where 

reliance on unsafe sources such as surface water was observed. 

2. Acknowledge shared sanitation as a common peri-urban condition 

Given the high prevalence of shared sanitation identified in this study, national 
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guidelines could better reflect the realities of shared toilet use, with attention to 

hygiene and maintenance challenges documented at the household level. 

3. Sustain hygiene promotion beyond outbreak periods 

The study showed that handwashing practices improved during cholera outbreaks but 

declined once public health attention decreased. This suggests a need for more 

consistent hygiene messaging that extends beyond emergency response periods and 

takes cultural practices, such as preferences around soap use before eating, into 

account. 

4. Address material barriers faced by low-income households 

In communities where soap scarcity, water insecurity, and facility costs were reported, 

targeted material support, such as subsidies or vouchers, may help reduce barriers to 

effective hygiene practices. 

Local Government and Line Ministries 

1. Support sanitation options suited to high-density living conditions 

Local authorities may consider supporting sanitation improvements that are 

appropriate for densely populated peri-urban settings, where toilet sharing and 

unimproved facilities were common in communities with higher diarrhoeal 

prevalence. 

2. Strengthen household-level engagement mechanisms 

The effectiveness of community-based volunteers during cholera outbreaks highlights 

the value of personalised, household-level engagement. Continued support for such 

approaches may help address persistent hygiene challenges outside outbreak contexts. 

3. Encourage local coordination around shared sanitation 

Where shared toilets are common, local government structures could facilitate simple, 
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community-led arrangements for cleaning and maintenance, reflecting practices 

observed during the study. 

Non-Governmental Organisations, Product Designers, and Private Sector Actors 

1. Align hygiene products with local practices and constraints 

The findings indicate that handwashing facilities are often simple, temporary, and 

vulnerable to theft or damage. Interventions may therefore benefit from promoting 

low-cost, durable, and locally appropriate handwashing solutions. 

2. Improve access to culturally acceptable hygiene materials 

Low use of soap before eating suggests that product design and distribution could 

better account for cultural preferences, including the use of mild or unscented soaps. 

Households, Individuals, and Community-Level Actors 

1. Encourage the practical placement of handwashing facilities 

The study identified proximity to toilets and visibility as facilitators of handwashing. 

Communities may benefit from encouraging the placement of handwashing stations in 

locations that support routine use. 

2. Strengthen household water management practices 

Where diarrhoea was associated with reliance on unimproved water sources or 

inconsistent treatment, reinforcing safe water storage and treatment practices may 

help reduce exposure risks. 

3. Promote shared responsibility for hygiene within households 

Differences in hygiene practices by gender and age suggest value in encouraging open 

household discussions about roles and responsibilities related to handwashing. 

Academic and Research Institutions 

1. Examine the sustain/ability of hygiene behaviours over time 

The temporary improvements observed during outbreak periods highlight the need for 
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longitudinal research to better understand how hygiene practices change once 

emergency conditions subside. 

2. Co-develop context-sensitive WASH innovations 

Collaboration with communities to design hygiene products and interventions, such as 

culturally acceptable soap options or secure handwashing facilities, may improve 

acceptability and sustained use. 

 
  



 

 77 

Acknowledgements 

I am sincerely appreciative of the supervision and guidance of my supervisor, Prof. 

Taro YAMAUCHI. I am grateful for the lessons you have imparted, which have significantly 

shaped and expanded my research skills and interests. My gratitude extends to my sub-

supervisor, Prof. Dya Fita Eddy DIBWE, who was always available to assist and support me 

when needed.  

I am grateful to the Japanese government for providing the scholarship, which made 

my studies possible. I also appreciate the financial support from the Africa-Japan Collaborative 

Research (AJCORE), which funded the research work. My thanks extend to the Research 

Assistants who worked with me in the field collecting data, sometimes under challenging 

conditions. I remain indebted to the research participants, who generously allowed us into their 

homes and shared their time and experiences. I thank the staff at Kafue Municipal Council for 

their guidance and support throughout the fieldwork in Kafue Town. Special thanks to Mr 

Luckson MBAO for his proactiveness and availability during our research engagements.  

My fellow Doctoral course students, from whom I drew much inspiration due to their 

hard work and commitment. This extends to all the Smile Lab members who supported my 

work. Special thanks to Dr Sikopo NYAMBE and Dr Akira SAI for their invaluable support. I 

am also grateful to the staff at the School of Public Health and the University of Zambia's Staff 

Development Office, who supported me on this academic journey and created an enabling 

environment for my studies.  

I am indebted to the love and support of my family, many of whom played special roles 

in various capacities to support me. Special thanks to my darling husband, Mukelabai 

AKATUMWA, for his understanding, sacrifices, prayers, and encouraging words that kept me 

focused on the goal. I would also like to express my deepest gratitude to my precious daughter 

Tumelo Temwa AKATUMWA, who has shared this journey with me in Japan. Balancing 



 

 78 

doctoral studies while raising a child far from home was challenging, yet her presence was a 

constant source of strength, motivation, and joy. This work was completed alongside her, and 

I acknowledge her with love and appreciation. 

My dear mother, Idah ZGAMBO - Mbuya! Thank you for the calls and messages that 

filled the gap of distance and longing to be with family. My father, Joseph Mariziani ZGAMBO, 

this is for you! Sadly, you cannot celebrate this milestone with me in person. Thank you for 

laying the foundation and instilling the importance of hard work in me. I would have loved to 

see that smile on your face once more as I shared the news of this milestone. I thank God for 

your exemplary life. 

My church family, thank you for the spiritual, emotional, and physical support in 

various ways along the journey. Although I was away from my God-Life Church family, I 

found a family in the Sapporo International Christian Fellowship. To the ladies’ prayer group, 

I cannot find enough words to thank you for the role you played in this journey.  

Most importantly, I am grateful to God for His grace, which has been sufficient and has 

carried me through my studies. I thank my God for divine guidance and wisdom to effectively 

manage all my roles and responsibilities while fulfilling the requirements of this degree.   

To God be all the glory! 

  



 

 79 

References 

Abdulhadi, R., Bailey, A., & Van Noorloos, F. (2024). Access inequalities to WASH and 
housing in slums in low- and middle-income countries (LMICs): A scoping review. 
Global Public Health, 19(1). https://doi.org/10.1080/17441692.2024.2369099 

Adane, M., Mengistie, B., Mulat, W., Medhin, G., & Kloos, H. (2018). The Most Important 
Recommended Times of Hand Washing with Soap and Water in Preventing the 
Occurrence of Acute Diarrhea Among Children Under Five Years of Age in Slums of 
Addis Ababa, Ethiopia. Journal of Community Health, 43(2), 400–405. 
https://doi.org/10.1007/S10900-017-0437-1 

Amon-Tanoh, M. A., McCambridge, J., Blon, P. K., Kouamé, H. A., Nguipdop-Djomo, P., 
Biran, A., & Cousens, S. (2021). Effects of a social norm-based handwashing 
intervention including handwashing stations, and a handwashing station-only 
intervention on handwashing with soap in urban Côte d’Ivoire: a cluster randomised 
controlled trial. The Lancet Global Health, 9(12), e1707–e1718. 
https://doi.org/10.1016/S2214-109X(21)00387-9 

Asgedom, A. A., Abirha, B. T., Tesfay, A. G., Gebreyowhannes, K. K., Abraha, H. B., Hailu, 
G. B., Abrha, M. B., Tsadik, M., Gebrehiwet, T. G., Gebreyesus, A., Desalew, T., 
Alemayehu, Y., & Mulugeta, A. (2023). Unimproved water and sanitation contributes to 
childhood diarrhoea during the war in Tigray, Ethiopia: a community based assessment. 
Scientific Reports, 13(1), 7800. https://doi.org/10.1038/s41598-023-35026-6 

Aunger, R., & Curtis, V. (2016). Behaviour Centred Design: towards an applied science of 
behaviour change. Health Psychology Review, 10(4), 425. 
https://doi.org/10.1080/17437199.2016.1219673 

Aunger, R., Greenland, K., Ploubidis, G., Schmidt, W., Oxford, J., & Curtis, V. (2016). The 
Determinants of Reported Personal and Household Hygiene Behaviour: A Multi-
Country Study. PLOS ONE, 11(8), e0159551. 
https://doi.org/10.1371/JOURNAL.PONE.0159551 

Aydamo, A. A., Gari, S. R., & Mereta, S. T. (2023a). Access to Drinking Water, Sanitation, 
and Hand Hygiene Facilities in the Peri-Urban and Informal Settlements of Hosanna 
Town, Southern Ethiopia. Environmental Health Insights, 17, 11786302231193604. 
https://doi.org/10.1177/11786302231193604 

Aydamo, A. A., Gari, S. R., & Mereta, S. T. (2023b). Access to Drinking Water, Sanitation, 
and Hand Hygiene Facilities in the Peri-Urban and Informal Settlements of Hosanna 
Town, Southern Ethiopia. Environmental Health Insights, 17. 
https://doi.org/10.1177/11786302231193604 

Berendes, D., Martinsen, A., Lozier, M., Rajasingham, A., Medley, A., Osborne, T., Trinies, 
V., Schweitzer, R., Prentice-Mott, G., Pratt, C., Murphy, J., Craig, C., Lamorde, M., 
Kesande, M., Tusabe, F., Mwaki, A., Eleveld, A., Odhiambo, A., Ngere, I., … Handzel, 
T. (2022). Improving water, sanitation, and hygiene (WASH), with a focus on hand 
hygiene, globally for community mitigation of COVID-19. PLOS Water, 1(6), 
e0000027. https://doi.org/10.1371/journal.pwat.0000027 



 

 80 

Biran, A., & Hagard, S. (2003). Hygiene Promotion: Evidence and Practice. 

Biran, A., Schmidt, W. P., Varadharajan, K. S., Rajaraman, D., Kumar, R., Greenland, K., 
Gopalan, B., Aunger, R., & Curtis, V. (2014). Effect of a behaviour-change intervention 
on handwashing with soap in India (SuperAmma): A cluster-randomised trial. The 
Lancet Global Health, 2(3), e145–e154. https://doi.org/10.1016/S2214-109X(13)70160-
8 

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/TABLES/1 

Brady, H. E., & Johnston, R. (2015). Repeated Cross-Sections in Survey Data. In R. Scott & 
S. Kosslyn (Eds.), Emerging Trends in the Social and Behavioural Sciences. John Wiley 
& Sons, Inc. 
https://emergingtrends.stanford.edu/files/original/0451f53022297049a6218c30f0c9538d
7d9c180e.pdf 

Brauer, M., Zhao, J. T., Bennitt, F. B., & Stanaway, J. D. (2020a). Global access to 
Handwashing: Implications for COVID-19 control in low-income countries. 
Environmental Health Perspectives, 128(5). https://doi.org/10.1289/EHP7200 

Brauer, M., Zhao, J. T., Bennitt, F. B., & Stanaway, J. D. (2020b). Global Access to 
Handwashing: Implications for COVID-19 Control in Low-Income Countries. 
Environmental Health Perspectives, 128(5). https://doi.org/10.1289/EHP7200 

Burton, M., Cobb, E., Donachie, P., Judah, G., Curtis, V., & Schmidt, W. P. (2011). The 
effect of handwashing with water or soap on bacterial contamination of hands. Int J 
Environ Res Public Health, 8(1), 97–104. https://doi.org/10.3390/ijerph8010097 

Cairncross, S., Hunt, C., Boisson, S., Bostoen, K., Curtis, V., Fung, I. C. H., & Schmidt, W. 
P. (2010). Water, sanitation and hygiene for the prevention of diarrhoea. International 
Journal of Epidemiology, 39(suppl_1), i193–i205. https://doi.org/10.1093/IJE/DYQ035 

Caruso, B. A., Conrad, A., Patrick, M., Owens, A., Kviten, K., Zarella, O., Rogers, H., & 
Sinharoy, S. S. (2022). Water, sanitation, and women’s empowerment: A systematic 
review and qualitative metasynthesis. PLOS Water, 1(6), e0000026. 
https://doi.org/10.1371/JOURNAL.PWAT.0000026 

Cavill S, & Huggett C. (2020). Good Mums: A Gender Equality Perspective on the 
Constructions of the Mother in Handwashing Campaigns. The Journal of Gender and 
Water, 7(1). https://repository.upenn.edu/server/api/core/bitstreams/e7aea58a-375b-
4a17-b728-3a58e4362edc/content 

CDC. (2023). Show Me the Science - Why Wash Your Hands? | Handwashing | CDC. 
https://www.cdc.gov/handwashing/why-handwashing.html#two 

Choi, K. O., Sim, S., Choi, J., Park, C., Uhm, Y., Lim, E., Kim, A. Y., Yoo, S. J., & Lee, Y. 
J. (2021). Changes in handwashing and hygiene product usage patterns in Korea before 
and after the outbreak of COVID-19. Environmental Sciences Europe, 33(1), 1–10. 
https://doi.org/10.1186/S12302-021-00517-8/TABLES/10 



 

 81 

Clasen, T., Schmidt, W. P., Rabie, T., Roberts, I., & Cairncross, S. (2007). Interventions to 
improve water quality for preventing diarrhoea: systematic review and meta-analysis. 
BMJ, 334(7597), 782. https://doi.org/10.1136/BMJ.39118.489931.BE 

Curtis, V. A., Danquah, L. O., & Aunger, R. V. (2009). Planned, motivated and habitual 
hygiene behaviour: an eleven country review. Health Education Research, 24(4), 655–
673. https://doi.org/10.1093/HER/CYP002 

Curtis, V., Schmidt, W., Luby, S., Florez, R., Touré, O., & Biran, A. (2011). Hygiene: new 
hopes, new horizons. The Lancet Infectious Diseases, 11(4), 312–321. 
https://doi.org/10.1016/S1473-3099(10)70224-3 

Dreibelbis, R., Winch, P. J., Leontsini, E., Hulland, K. R. S., Ram, P. K., Unicomb, L., & 
Luby, S. P. (2013). The Integrated Behavioural Model for Water, Sanitation, and 
Hygiene: A systematic review of behavioural models and a framework for designing and 
evaluating behaviour change interventions in infrastructure-restricted settings. BMC 
Public Health, 13(1), 1015-. https://doi.org/10.1186/1471-2458-13-1015/TABLES/6 

Dwipayanti, N. M. U., Lubis, D. S., & Harjana, N. P. A. (2021). Public Perception and Hand 
Hygiene Behavior During COVID-19 Pandemic in Indonesia. Frontiers in Public 
Health, 9. https://doi.org/10.3389/fpubh.2021.621800 

Endalew, M., Belay, D. G., Tsega, N. T., Aragaw, F. M., Gashaw, M., & Asratie, M. H. 
(2022). Limited handwashing facility and associated factors in sub-Saharan Africa: 
pooled prevalence and multilevel analysis of 29 sub-Saharan Africa countries from 
demographic health survey data. BMC Public Health, 22(1), 1–12. 
https://doi.org/10.1186/S12889-022-14390-4/TABLES/3 

Eriksson, K., Dickins, T. E., & Strimling, P. (2022). Global sex differences in hygiene norms 
and their relation to sex equality. PLOS Global Public Health, 2(6), e0000591. 
https://doi.org/10.1371/JOURNAL.PGPH.0000591 

Ezezika, O., Heng, J., Fatima, K., Mohamed, A., & Barrett, K. (2023a). What are the barriers 
and facilitators to community handwashing with water and soap? A systematic review. 
PLOS Global Public Health, 3(4), e0001720. 
https://doi.org/10.1371/JOURNAL.PGPH.0001720 

Ezezika, O., Heng, J., Fatima, K., Mohamed, A., & Barrett, K. (2023b). What are the barriers 
and facilitators to community handwashing with water and soap? A systematic review. 
PLOS Global Public Health, 3(4), e0001720. 
https://doi.org/10.1371/journal.pgph.0001720 

Fung, I. C.-H., & Cairncross, S. (2007). How often do you wash your hands? A review of 
studies of hand-washing practices in the community during and after the SARS outbreak 
in 2003. International Journal of Environmental Health Research, 17(3), 161–183. 
https://doi.org/10.1080/09603120701254276 

Grover, E., Hossain, M. K., Uddin, S., Venkatesh, M., Ram, P. K., & Dreibelbis, R. (2018). 
Comparing the behavioural impact of a nudge-based handwashing intervention to high-
intensity hygiene education: a cluster-randomised trial in rural Bangladesh. Tropical 
Medicine & International Health, 23(1), 10–25. https://doi.org/10.1111/TMI.12999 



 

 82 

GRZ. (2025). Kafue Integrated Develpment Plan 2024-2034. 
https://www.kafuecouncil.gov.zm/wp-content/uploads/2025/01/KAFUE-IDP-2024-
2034.pdf 

Halder, A. K., Tronchet, C., Akhter, S., Bhuiya, A., Johnston, R., & Luby, S. P. (2010). 
Observed hand cleanliness and other measures of handwashing behavior in rural 
Bangladesh. BMC Public Health, 10(1), 1–9. https://doi.org/10.1186/1471-2458-10-
545/TABLES/5 

Hannah, D. M., Lynch, I., Mao, F., Miller, J. D., Young, S. L., & Krause, S. (2020). Water 
and sanitation for all in a pandemic. Nature Sustainability, 3, 773–775. 
https://doi.org/10.1038/s41893-020-0593-7 

Haston, J. C., Miller, G. F., Berendes, D., Andújar, A., Marshall, B., Cope, J., Hunter, C. M., 
Robinson, B. M., Hill, V. R., & Garcia-Williams, A. G. (2019). Morbidity and Mortality 
Weekly Report Characteristics Associated with Adults Remembering to Wash Hands in 
Multiple Situations Before and During the COVID-19 Pandemic-United States. 
https://doi.org/10.1101/2020.04.01.20050039 

Hubbard, S. C., Meltzer, M. I., Kim, S., Malambo, W., Thornton, A. T., Shankar, M. B., 
Adhikari, B. B., Jeon, S., Bampoe, V. D., Cunningham, L. C., Murphy, J. L., Derado, 
G., Mintz, E. D., Mwale, F. K., Chizema-Kawesha, E., & Brunkard, J. M. (2020a). 
Household illness and associated water and sanitation factors in peri-urban Lusaka, 
Zambia, 2016–2017. Npj Clean Water, 3(1). https://doi.org/10.1038/S41545-020-0076-4 

Hubbard, S. C., Meltzer, M. I., Kim, S., Malambo, W., Thornton, A. T., Shankar, M. B., 
Adhikari, B. B., Jeon, S., Bampoe, V. D., Cunningham, L. C., Murphy, J. L., Derado, 
G., Mintz, E. D., Mwale, F. K., Chizema-Kawesha, E., & Brunkard, J. M. (2020b). 
Household illness and associated water and sanitation factors in peri-urban Lusaka, 
Zambia, 2016–2017. Npj Clean Water, 3(1), 26. https://doi.org/10.1038/s41545-020-
0076-4 

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 behavioural 
model for water, sanitation and hygiene interventions (IBM-WASH). BMC Public 
Health, 13(1), 877. https://doi.org/10.1186/1471-2458-13-877 

Ilesanmi, O., & Afolabi, A. (2020). Perception and practices during the COVID-19 pandemic 
in an urban community in Nigeria: a cross-sectional study. PeerJ, 8, e10038. 
https://doi.org/10.7717/peerj.10038 

Inbar, Y., & Pizarro, D. A. (2022). How disgust affects social judgments. Advances in 
Experimental Social Psychology, 65, 109–166. 
https://doi.org/10.1016/BS.AESP.2021.11.002 

Jumaa, P. A. (2005). Hand hygiene: simple and complex. International Journal of Infectious 
Diseases, 9(1), 3–14. https://doi.org/10.1016/J.IJID.2004.05.005 

Kapata, N., Sinyange, N., Mazaba, M. L., Musonda, K., Hamoonga, R., Kapina, M., Zyambo, 
K., Malambo, W., Yard, E., Riggs, M., Narra, R., Murphy, J., Brunkard, J., Azman, A. 



 

 83 

S., Monze, N., Malama, K., Mulwanda, J., & Mukonka, V. M. (2018). A Multisectoral 
Emergency Response Approach to a Cholera Outbreak in Zambia: October 2017–
February 2018. The Journal of Infectious Diseases, 218(suppl_3), S181–S183. 
https://doi.org/10.1093/infdis/jiy490 

Kateule, E., Nzila, O., Ngosa, W., Mfume, F., Shimangwala, C., Gama, A., & Msiska, S. 
(2024). Multisectoral approach for the control of cholera outbreak - lessons and 
challenges from Lusaka district - Zambia, October 2023 - February 2024. The Pan 
African Medical Journal, 48, 19. https://doi.org/10.11604/PAMJ.2024.48.19.43659 

Kirkwood, Betty., & Sterne, Jonathan. (2010). Essential Medical Statistics. John Wiley & 
Sons, Incorporated. 

Kisaakye, P., Ndagurwa, P., & Mushomi, J. (2021). An assessment of availability of 
handwashing facilities in households from four east african countries. Journal of Water 
Sanitation and Hygiene for Development, 11(1), 75–90. 
https://doi.org/10.2166/WASHDEV.2020.129 

Lanfer, H. L., Brew-Sam, N., & Rossmann, C. (2023). An Analysis of Power Dynamics 
Affecting Handwashing Interventions in Sierra Leone: Findings From a Qualitative 
Participatory Study. JMIR Form Res 2023;7:E39226 
Https://Formative.Jmir.Org/2023/1/E39226, 7(1), e39226. 
https://doi.org/10.2196/39226 

Lanfer, H. L., & Reifegerste, D. (2021). Embracing challenging complexity: exploring 
handwashing behavior from a combined socioecological and intersectional perspective 
in Sierra Leone. BMC Public Health, 21(1), 1857. https://doi.org/10.1186/s12889-021-
11923-1 

Lanoix JN, & Wagner EG. (1958). Excreta disposal for rural areas and small communities :: 
IRC (Vol. 39). World Health Organization (WHO). 
https://www.ircwash.org/resources/excreta-disposal-rural-areas-and-small-communities 

Lebu, S., Sprouse, L., Akudago, J. A., Baldwin-SoRelle, C., Muoghalu, C. C., Anthonj, C., 
Evans, B., Brown, J., Bartram, J., & Manga, M. (2024). Indicators for evaluating shared 
sanitation quality: a systematic review and recommendations for sanitation monitoring. 
Npj Clean Water, 7(1), 102. https://doi.org/10.1038/s41545-024-00386-7 

Lebu, S., Sprouse, L., Akudago, J. A., Twinomucunguzi, F. R. B., Rosenberg, R., Lugali, Y. 
S., Aine, B. M., Nguyen, J. T., Muoghalu, C. C., Semiyaga, S., Evans, B., & Manga, M. 
(2024). The case for shared sanitation access in informal settlements: A dialogue on 
science, policy, and practice integration. PLOS Water, 3(5), e0000243. 
https://doi.org/10.1371/journal.pwat.0000243 

MacLeod, C., Davies, K., Mwenge, M. M., Chipungu, J., Cumming, O., & Dreibelbis, R. 
(2025). Behaviour change interventions to improve household sanitation and hygiene 
practices in urban settings: A systematic scoping review. International Journal of 
Hygiene and Environmental Health, 264. https://doi.org/10.1016/j.ijheh.2025.114519 



 

 84 

Michie, S., van Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new 
method for characterising and designing behaviour change interventions. 
Implementation Science, 6(1), 42-. https://doi.org/10.1186/1748-5908-6-42/TABLES/3 

Ministry of Health. (2020). Republic of Zambia Ministry of Health Press Briefing on COVID-
19 and Additional Preventive and Control Measures. 
https://www.moh.gov.zm/?wpfb_dl=80 

Ministry of Health. (2021). Annual Health Statistics Report. 
https://www.moh.gov.zm/?wpfb_dl=123 

Ministry of Health. (2023). Statement on COVID-19 and Diarrheal Diseases – Ministry of 
Health. https://www.moh.gov.zm/?p=3096 

MLGH. (2015). National Urban and Peri-Urban Sanitation Strategy (2015-2030). 

MOH/ZNPHI/WHO. (2018). Zambia Cholera Oubreak Report - 18-24 March 2018. 
https://www.afro.who.int/sites/default/files/2018-
04/Zambia_Sitrep_Cholera%20-%2018%20-%20%2024%20March%202018.pdf 

Mosler H. (2012). A systematic approach to behavior change interventions for the water and 
sanitation sector in developing countries: a conceptual model, a review, and a guideline. 
International Journal of Environmental Health Research, 22(5), 431–449. 

Mostafa, S. A., & Ahmad, I. A. (2018). Recent developments in systematic sampling: A 
review. Journal of Statistical Theory and Practice, 12(2), 290–310. 
https://doi.org/10.1080/15598608.2017.1353456 

Mudenda, S., Chileshe, M., Mukosha, M., Hikaambo, C. N., Banda, M., Kampamba, M., 
Mwila, K., Banda, D. C., Mufwambi, W., Daka, V., Mudenda, S., Chileshe, M., 
Mukosha, M., Hikaambo, C. N., Banda, M., Kampamba, M., Mwila, K., Banda, D. C., 
Mufwambi, W., & Daka, V. (2022). Zambia’s Response to the COVID-19 Pandemic: 
Exploring Lessons, Challenges and Implications for Future Policies and Strategies. 
Pharmacology &amp; Pharmacy, 13(1), 11–33. https://doi.org/10.4236/PP.2022.131002 

Murendo, C., Benza, R., Gudyanga, N., Velani, B., & Gutusa, F. (2024). Behavioural 
determinants of handwashing at critical times among mothers and care givers in 
Zimbabwe: implications for behaviour change interventions. Cogent Public Health, 
11(1). https://doi.org/10.1080/27707571.2024.2322826 

Mwaba, J., Debes, A. K., Shea, P., Mukonka, V., Chewe, O., Chisenga, C., Simuyandi, M., 
Kwenda, G., Sack, D., Chilengi, R., & Ali, M. (2020). Identification of cholera hotspots 
in Zambia: A spatiotemporal analysis of cholera data from 2008 to 2017. PLOS 
Neglected Tropical Diseases, 14(4), e0008227. 
https://doi.org/10.1371/JOURNAL.PNTD.0008227 

Mwila-Kazimbaya, K., Davies, K., Mwenge, M. M., Tadiri, E., Chipungu, J., & Dreibelbis, 
R. (2025). Understanding end-user preferences for hand hygiene enabling technologies: 
A mixed-methods study in peri-urban Lusaka, Zambia. PLOS Water, 4(8), e0000410. 
https://doi.org/10.1371/JOURNAL.PWAT.0000410 



 

 85 

Nanzaluka, F. H., Davis, W. W., Mutale, L., Kapaya, F., Sakubita, P., Langa, N., Gama, A., 
N’Cho, H. S., Malambo, W., Murphy, J., Blackstock, A., Mintz, E., Riggs, M., 
Mukonka, V., Sinyange, N., Yard, E., & Brunkard, J. (2020). Risk factors for epidemic 
cholera in Lusaka, Zambia-2017. American Journal of Tropical Medicine and Hygiene, 
103(2), 646–651. https://doi.org/10.4269/AJTMH.20-0089 

Nelson, S., Drabarek, D., Jenkins, A., Negin, J., & Abimbola, S. (2021). How community 
participation in water and sanitation interventions impacts human health, WASH 
infrastructure and service longevity in low-income and middle-income countries: a 
realist review. BMJ Open, 11(12), e053320. https://doi.org/10.1136/BMJOPEN-2021-
053320 

Ng’andwe, S., Ogendi, G. M., Muoria, E., & Ngoma, J. (2025). Microbial Water Quality at 
the Point of Use: The Role of Socio-Economic Factors and Water Handling Practices in 
Kitwe District, Zambia. Environmental Health Insights, 19. 
https://doi.org/10.1177/11786302251337563/ASSET/1BE23DBB-9D84-41F0-990F-
8026D810EC5A/ASSETS/IMAGES/LARGE/10.1177_11786302251337563-FIG3.JPG 

Nyambe, S., Agestika, L., & Yamauchi, T. (2020a). The improved and the unimproved: 
Factors influencing sanitation and diarrhoea in a peri-urban settlement of Lusaka, 
Zambia. PLOS ONE, 15(5), e0232763. 
https://doi.org/10.1371/JOURNAL.PONE.0232763 

Nyambe, S., Agestika, L., & Yamauchi, T. (2020b). The improved and the unimproved: 
Factors influencing sanitation and diarrhoea in a peri-urban settlement of Lusaka, 
Zambia. PLOS ONE, 15(5), e0232763. https://doi.org/10.1371/journal.pone.0232763 

Nyambe, S., Agestika, L., & Yamauchi, T. (2021). Socio-Demographic and Sanitation 
Factors Associated with Diarrhea Prevalence in Peri-Urban Lusaka, Zambia. 5(1), 32–
033. https://doi.org/10.34416/svc.00039 

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.org/10.1371/journal.pone.0243228 

Okesanya, O. J., Eshun, G., Ukoaka, B. M., Manirambona, E., Olabode, O. N., Adesola, R. 
O., Okon, I. I., Jamil, S., Singh, A., Lucero-Prisno, D. E., Ali, H. M., & Chowdhury, A. 
B. M. A. (2024). Water, sanitation, and hygiene (WASH) practices in Africa: exploring 
the effects on public health and sustainable development plans. Tropical Medicine and 
Health, 52(1), 68-. https://doi.org/10.1186/S41182-024-00614-3/FIGURES/2 

Olapeju, B., Mistrale, Z., Id, H., Rosen Id, J. G., Shattuck Id, D., Storey, J. D., Krenn Id, S., 
Shaivitz Id, M., Serlemitsos Id, E., Tseng, T.-Y., Tsang Id, S. W., Rimal Id, R. N., & 
Babalola Id, S. (2021). Trends in handwashing behaviours for COVID-19 prevention: 
Longitudinal evidence from online surveys in 10 sub-Saharan African countries. 
https://doi.org/10.1371/journal.pgph.0000049 

Or, P. P.-L., Wong, B. Y.-M., & Chung, J. W.-Y. (2020). To investigate the association 
between the health literacy and hand hygiene practices of the older adults to help them 
fight against infectious diseases in Hong Kong. American Journal of Infection Control, 
48(5), 485–489. https://doi.org/10.1016/j.ajic.2019.12.021 



 

 86 

Prüss-Ustün, A., Wolf, J., Bartram, J., Clasen, T., Cumming, O., Freeman, M. C., Gordon, B., 
Hunter, P. R., Medlicott, K., & Johnston, R. (2019). Burden of disease from inadequate 
water, sanitation and hygiene for selected adverse health outcomes: An updated analysis 
with a focus on low- and middle-income countries. International Journal of Hygiene 
and Environmental Health, 222(5), 765. https://doi.org/10.1016/J.IJHEH.2019.05.004 

Rajaraman, D., Varadharajan, K. S., Greenland, K., Curtis, V., Kumar, R., Schmidt, W. P., 
Aunger, R., & Biran, A. (2014). Implementing effective hygiene promotion: Lessons 
from the process evaluation of an intervention to promote handwashing with soap in 
rural India. BMC Public Health, 14(1), 1179-. https://doi.org/10.1186/1471-2458-14-
1179/TABLES/4 

Richardson, R., & Collins, A. E. (2023). Infectious disease risk communication and 
engagement using puppetry and related approaches for improving handwashing with 
soap in an informal settlement of Nairobi. International Journal of Disaster Risk 
Reduction, 84, 103477. https://doi.org/10.1016/J.IJDRR.2022.103477 

Ritchie H, Samborska V, & Roser M. (2024). Urbanization. 
https://ourworldindata.org/urbanization 

Ross, I., Bick, S., Ayieko, P., Dreibelbis, R., Wolf, J., & Freeman, M. (2023). Effectiveness 
of handwashing with soap for preventing acute respiratory infections in low-income and 
middle-income countries: a systematic review and meta-analysis. Lancet, 401(10389). 

Sasaki, S., Suzuki, H., Fujino, Y., Kimura, Y., & Cheelo, M. (2009). Impact of drainage 
networks on cholera outbreaks in Lusaka, Zambia. American Journal of Public Health, 
99(11), 1982–1987. https://doi.org/10.2105/AJPH.2008.151076 

Sassenrath, C., Diefenbacher, S., Siegel, A., & Keller, J. (2016). A person-oriented approach 
to hand hygiene behaviour: Emotional empathy fosters hand hygiene practice. 
Psychology & Health, 31(2), 205–227. https://doi.org/10.1080/08870446.2015.1088945 

Seimetz, E., Boyayo, A. M., & Mosler, H. J. (2016a). The Influence of Contextual and 
Psychosocial Factors on Handwashing. The American Journal of Tropical Medicine and 
Hygiene, 94(6), 1407. https://doi.org/10.4269/AJTMH.15-0657 

Seimetz, E., Boyayo, A.-M., & Mosler, H.-J. (2016b). The Influence of Contextual and 
Psychosocial Factors on Handwashing. The American Society of Tropical Medicine and 
Hygiene, 94(6), 1407–1417. https://doi.org/10.4269/ajtmh.15-0657 

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. The American Journal of Tropical 
Medicine and Hygiene, 109(3), 676. https://doi.org/10.4269/AJTMH.21-0555 

Simiyu, S. N., Busienei, P. J., Mbaya, N., Baker, K. K., Dreibelbis, R., & Cumming, O. 
(2025). Determinants of access to basic handwashing facilities and handwashing with 
soap in low-income areas of four Kenyan cities. PLOS Global Public Health, 5(7 July), 
e0004921. https://doi.org/10.1371/JOURNAL.PGPH.0004921/OG_IMAGE.JPG 



 

 87 

Sinyange, N., Brunkard, J. M., Kapata, N., Mazaba, M. L., Musonda, K. G., Hamoonga, R., 
Kapina, M., Kapaya, F., Mutale, L., Kateule, E., Nanzaluka, F., Zulu, J., Musyani, C. L., 
Winstead, A. V., Davis, W. W., N’cho, H. S., Mulambya, N. L., Sakubita, P., Chewe, 
O., … Mukonka, V. M. (2018). Cholera Epidemic — Lusaka, Zambia, October 2017–
May 2018. MMWR. Morbidity and Mortality Weekly Report, 67(19), 556–559. 
https://doi.org/10.15585/MMWR.MM6719A5 

Sinyange, N., Imamura, T., Chewe, O., Zulu, P. M., Kapaya, F., Hamoonga, R., Mazaba, M. 
L., Kapina, M., Kapata, N., Simulundu, E., & Mukonka, V. (2024). Environmental 
factors associated with increased cholera cases in low-income districts in Zambia, 2017-
2018. Journal of Interventional Epidemiology and Public Health., 7(1). 
https://doi.org/10.37432/jieph.2024.7.1.10 

Taddese, A. A., Dagnew, B., Dagne, H., & Andualem, Z. (2020). Mother’s Handwashing 
Practices and Health Outcomes of Under-Five Children in Northwest Ethiopia. Pediatric 
Health, Medicine and Therapeutics, 11, 101. https://doi.org/10.2147/PHMT.S238392 

Tidwell, J. B., Chipungu, J., Ross, I., Antwi-Agyei, P., Alam, M.-U., Tumwebaze, I. K., 
Norman, G., Cumming, O., & Simiyu, S. (2021). Where Shared Sanitation is the Only 
Immediate Option: A Research Agenda for Shared Sanitation in Densely Populated 
Low-Income Urban Settings. The American Journal of Tropical Medicine and Hygiene, 
104(2), 429–432. https://doi.org/10.4269/ajtmh.20-0985 

Tzikas, A., & Koulierakis, G. (2023). A systematic review of nudges on hand hygiene against 
the spread of COVID-19. Journal of Behavioral and Experimental Economics, 105, 
102046. https://doi.org/10.1016/J.SOCEC.2023.102046 

UN. (2025). United Nations System-wide Strategy for Water and Sanitation: Highlights by 
UN-Water. www.unwater.org 

UNDP. (2015). Sustainable Development Goals | United Nations Development Programme. 
https://www.undp.org/sustainable-development-
goals?utm_source=EN&utm_medium=GSR&utm_content=US_UNDP_PaidSearch_Bra
nd_English&utm_campaign=CENTRAL&c_src=CENTRAL&c_src2=GSR&gclid=Cjw
KCAjwjZmTBhB4EiwAynRmD8gsJQjFB_RFrGSXo8P0KK_j0ZB5sVr884C3fGRiDG
j367qXU-bN5RoCDBgQAvD_BwE#clean-water-and-sanitation 

UN-HABITAT. (2024). ZAMBIA 2023 Country Brief: A better quality of life for all in an 
urbanizing world. 
https://unhabitat.org/sites/default/files/2023/07/zambia_country_report_final_en.pdf 

United Nations. (2025). World Urbanization Prospects 2025 Summary of Results. 
https://population.un.org/wup/assets/Publications/undesa_pd_2025_wup2025_summary
_of_results_final.pdf 

Wana, E. W., & Mengesha, N. A. (2023). Hand-Washing at Critical Times and Associated 
Factors Among Mothers/Caregivers of Under-Five Year Children in Nefas Silk Lafto 
Sub-City, Addis Ababa, Ethiopia. Health Services Research and Managerial 
Epidemiology, 10. https://doi.org/10.1177/23333928231153011 



 

 88 

Watson, D., Chatio, S., Barker, M., Boua, P. R., Compaoré, A., Dalaba, M., Erzse, A., 
Godfrey, K., Hofman, K., Kehoe, S., Mcgrath, N., Mukoma, G., Nonterah, E. A., Norris, 
S. A., Sorgho, H., Ward, K. A., & Hardy-Johnson, P. (2023). Men’s motivations, 
barriers to and aspirations for their families’ health in the first 1000 days in sub-Saharan 
Africa: a secondary qualitative analysis. BMJ Nutrition, Prevention & Health, 6(1), 39. 
https://doi.org/10.1136/BMJNPH-2022-000423 

Whitby, M., Pessoa-Silva, C. L., McLaws, M. L., Allegranzi, B., Sax, H., Larson, E., Seto, 
W. H., Donaldson, L., & Pittet, D. (2007). Behavioural considerations for hand hygiene 
practices: the basic building blocks. Journal of Hospital Infection, 65(1), 1–8. 
https://doi.org/10.1016/J.JHIN.2006.09.026 

White, S., Thorseth, A. H., Dreibelbis, R., & Curtis, V. (2020). The determinants of 
handwashing behaviour in domestic settings: An integrative systematic review. 
International Journal of Hygiene and Environmental Health, 227. 
https://doi.org/10.1016/J.IJHEH.2020.113512 

WHO. (2019). Burden of disease attributable to unsafe drinking-water, sanitation and 
hygiene Executive Summary. https://doi.org/10.1016/S0140-6736(23)00458-0 

WHO/UNICEF. (2018). Core questions on water, sanitation and hygiene for household 
surveys-2018 update . https://washdata.org 

WHO-UNICEF. (2018). Core questions on water, sanitation and hygiene for household 
surveys-2018 update Core questions on water, sanitation and hygiene for household 
surveys WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and 
Hygiene 2018 UPDATE Core questions on drinking water, sanitation and hygiene for 
household surveys: 2018 update. https://washdata.org 

WHO-UNICEF. (2025). 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., Prüss-Ustün, 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., & Prüss-
Ustün, A. (2019). 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 

Wolf, J., Johnston, R., Freeman, M., Ram, P., Slaymaker, T., & Laurenz, E. (2019). 
Handwashing with soap after potential faecal contact: global, regional and country 
estimates. Int J Epidemiol, 48(4). 

Zambia Statistics Agency, Ministry of Health (MOH) Zambia, & ICF. (2019). Zambia 
Demographic and Health Survey. https://dhsprogram.com/pubs/pdf/FR361/FR361.pdf 



 

 89 

Zambia Statistics Agency, Ministry of Health (MoH) [Zambia], & ICF. (2024). Zambia 
Demographic and Health Survey 2024. https://www.zamstats.gov.zm/wp-
content/uploads/2025/11/Zambia-Demographic-and-Health-Survey-2024.pdf 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2025). Changes in access to household 
handwashing facility and hygiene practice in Kanyama peri-urban, Zambia - a repeated 
cross-sectional study. International Journal of Environmental Health Research. 
https://doi.org/10.1080/09603123.2025.2478249 

  
  



 

 90 

Achievements 

Publications  

Peer-Reviewed Journal Articles 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2025). Changes in access to household 

handwashing facility and hygiene practice in Kanyama peri-urban, Zambia - a repeated cross-

sectional study. International journal of environmental health research. 

https://doi.org/10.1080/09603123.2025.2478249 

Nyambe, S., Fan, Y.T., Lam, C.K.C., Rifqi, M.A., Zgambo, J., Deng, S., Huang, H., 

Yao, J., Chen, M., Gangopadhyay, A. and Lambino, R. (2024). Insights from Early Career 

Researcher Representatives at the Sustainability Research & Innovation Congress 2022 Asia 

Spotlight Event. Indigenous Studies and Cultural Diversity, 1(2), pp.53-69. 

https://doi.org/10.57519/iscd.00009 

 
Conference proceedings 
 

Zgambo, J., Meki, C., Nyambe, S., & Yamauchi, T. (2024). Assessment of Water, 

Sanitation, and Hygiene in Peri-urban Kafue, Zambia. Sanitation, 8(1), 13-14. 

https://doi.org/10.34416/sanitation.00035 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2022). Hand Hygiene Practices Beyond 

an Epidemic - An Outlook of the Peri-Urban in Lusaka, Zambia. Sanitation, 7(3): 21. 

https://doi.org/10.34416/sanitation.00019 

 
 
 
 
 
 
 
 
 
 

https://doi.org/10.1080/09603123.2025.2478249
https://doi.org/10.57519/iscd.00009
https://doi.org/10.34416/sanitation.00035
https://doi.org/10.34416/sanitation.00019


 

 91 

International and Local Oral Conference Presentations 
 
 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2025, June 4). Assessment of Household 

Water, Sanitation, and Hygiene and Diarrhoea Prevalence in a Peri-Urban Community of 

Zambia. Sustainability Research & Innovation Congress - Africa Satellite Event, Nairobi, 

Kenya (Online). 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2025, September 30). Assessing Community 

Readiness for Hand Hygiene Interventions in Peri-Urban Kafue, Zambia: A Qualitative 

Exploration. The International Society for Sanitation Studies (ISSS) Annual Conference, 

Hokkaido University, Japan (Online). 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2025, October 12). Case Study of Enablers 

and Challenges of Hand Hygiene in Peri-Urban Communities of Kafue, Lusaka- Zambia. The 

Japanese Society of Health and Human Ecology (JSHHE) - 90th Annual Meeting, Hokkaido, 

Japan (In-person). 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2024, June 10–14). Assessment of Household 

Water, Sanitation, and Hygiene and Diarrhoea Prevalence in a Peri-Urban Community of 

Zambia. Sustainable Research Innovations Conference, Helsinki, Finland (Online). 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2024, June 13-14). Assessment of hand 

hygiene and access to hygiene facilities in peri-urban Lusaka, Zambia. Zambia Water Forum 

and Exhibition, Lusaka, Zambia (In-Person). 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2024, October 12–13). Peri-urban Assessment 

of Water, Sanitation, and Hygiene in Kafue, Zambia. Japanese Society of Health and Human 

Ecology (JSHHE) - 89th Annual Meeting, Tokyo, Japan (Online). 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2024, November 26). Exploring Barriers and 

Facilitators of Hand Hygiene in Peri-Urban Communities: A Case Study of Kafue, Zambia. 



 

 92 

The International Society for Sanitation Studies (ISSS) Annual Conference, Hokkaido 

University, Japan (Online). 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2022, June 16). Visualising urban water, 

sanitation, and hygiene (WASH) for action in two peri-urban areas of Lusaka. Zambia Water 

Forum and Exhibition, Lusaka, Zambia (In-Person). 

 

 

 
Poster Presentations 
 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2025, October 24). Sociodemographic 

disparities in water, sanitation and hygiene access and diarrhoea prevalence in peri-urban 

communities of Kafue, Lusaka, Zambia. 7th FHS International Symposium, Hokkaido 

University, Sapporo, Japan (Best Poster Award, In-person). 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2023, October 20). Water-Environment-

Health Nexus: Assessing the interplay of Water, Sanitation, and Hygiene with Environmental 

Factors and Health Risks in Peri-urban Zambia. 6th Faculty of Health Sciences (FHS) 

International Conference, Hokkaido University, Sapporo, Japan (In-person). 

Zgambo, J., Nyambe, S., & Yamauchi, T. (2022, December). Hand hygiene practice 

beyond an Epidemic – An Assessment of Peri-Urban Zambia. The International Society for 

Sanitation Studies (ISSS) Annual Conference, Hokkaido University, Japan (Online). 

 

 
 
 
 
 


