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(Bankuwiha, 2015). The study specifically focused on women who serve as household heads 

in Nigeria and Burundi.   

The targeted population in this study encompassed all private households in Nigeria and 

Burundi. The survey excludes other forms of collective living arrangements, such as student 

hostels, old-age homes, hospitals, prisons, and military barracks. Consequently, it is solely 

representative of non-institutionalised and non-military individuals or households. The study’s 

population comprised women aged 15-49 years in Burundi and Nigeria.  

            1.9.2 Data instrument and collection.     

The data collection instruments comprised meticulously developed questionnaires derived from 

the DHS. These questionnaires were categorised into four segments: household questionnaire, 

women’s questionnaire, men’s questionnaire, and biomarker questionnaire. However, the focus 

of this study was primarily on the household and women’s questionnaires. The household 

questionnaire collected information on women’s age, marital status, education level, household 

headship, and the household’s sources of drinking water, including travel durations to water 

sources. The study employed a quantitative research methodology, utilising secondary datasets 

from the 2018 DHS conducted in Nigeria and the 2017 DHS in Burundi. In alignment with the 

overarching aim of the study—to provide a comprehensive characterisation of women’s water 

shortages at the household level and travel durations to water sources—the data analysis was 

conducted in three (3) stages: univariate, bivariate, and multivariate analysis. Multivariate 

analysis, such as binary logistic regression, was utilised to identify variables influencing 

women’s access to drinking water.   

            1.9.3 Univariate analysis  

Univariate analysis pertains to the investigation of a singular variable at a given time (Saccenti 

et al., 2014). This analytical approach is utilised to discern patterns and trends within a dataset, 

and it further aids in the more straightforward comparison of various datasets presented in 

tabular or graphical formats.  

            1.9.4 Bivariate analysis  

Bivariate analysis entails examining the relationship between two variables (Bertani et al., 

2018). This approach allows researchers to determine whether the two variables are correlated, 

signifying a relationship. Such analysis facilitates the identification of interrelationships and 
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fosters a deeper understanding of their interactions. Additionally, the Chi-squared test was 

utilised to assess the association between variables, specifically the dependent and independent 

variables. The dataset was analysed using the Statistical Package for the Social Sciences (SPSS) 

version 30.0.0.0 (172), with Microsoft Excel employed for graphical representation.  

            1.9.5 Multivariate analysis   

Multivariate analysis refers to the process of examining two or more variables simultaneously. 

This analytical approach includes correlation, which evaluates the significance of relationships 

among variables in interpreting the results (Saccenti et al., 2014). It constitutes a statistical 

measure that quantifies the extent of association between multiple variables. In this study, 

multivariate analysis was conducted on the dataset utilising binary logistic regression.  

            1.9.6 Binary logistic regression   

In binary logistic regression, a dependent variable with two or more categories can be analysed 

when the dependent variables are dichotomous (Cokluk, 2010). The factors associated with 

women’s access to water for household use in Burundi and Nigeria will be analysed through 

binary logistic regression analysis. The dependent variables for this study are the types of 

drinking water and the time required to reach water sources.  

 1.10  Definition of key terms   

Safely managed water: Drinking water from an improved source that is accessible on 

premises, available when needed and free from faecal and priority chemical contamination 

(WHO & UNICEF, 2023).  

Basic water: Drinking water from an improved source, provided collection time is not more 

than 30 minutes for a round trip, including queueing (WHO & UNICEF, 2023).  

Limited drinking water: Drinking water from an improved source, for which collection time 

exceeds 30 minutes for a round trip, including queueing (WHO & UNICEF, 2023).  

Improved drinking water: Drinking water sourced from a tap located within the premises or 

yard/plot, a public standpipe, a tube well, a protected dug well or spring, and rainfall (WHO & 

UNICEF, 2015).  

Unimproved drinking water: Water from unprotected sources, such as unprotected dug wells, 

unprotected springs, surface water (river, dam, lake, pond, stream, canal, irrigation channel), 

https://uwcscholar.uwc.ac.za/home 



25  

  

vendor-provided water (cart with small tank/drum, tanker truck), and tanker truck water (WHO 

& UNICEF, 2023).   

Surface drinking water: Drinking water directly from a river, dam, lake, pond, stream, canal 

or irrigation canal (WHO & UNICEF, 2023).   

Population: The number of people living in a specific geographic area at a set time. A 

population typically refers to the residents who are usually present in a given area.  

 1.11  Thesis outline    

The chapter structure of the study is methodically organised into seven chapters.   

Chapter one of the thesis provides a foundational overview, beginning with the introduction 

and background of the study to contextualise the research focus. It includes a justification for 

selecting Nigeria and Burundi for comparison, emphasising the distinct socioeconomic and 

demographic factors of these countries. The purpose of the study is highlighting the intent to 

explore and compare access to drinking water in these settings.  

The chapter outlines specific objectives guiding the research, along with a detailed problem 

statement that identifies the core issues being addressed. It formulates relevant research 

questions aimed at understanding factors influencing water access. A conceptual framework is 

presented to underpin the study's theoretical approach, complemented by hypotheses 

formulated to test anticipated relationships.  

Additionally, the significance of the study is explained, pointing out its potential to inform 

policy and practice. The delimitation section defines the scope and boundaries of the study, 

while an overview of the employed methods provides insight into the research design. Key 

terms and concepts are also defined to ensure clarity and consistency throughout the research.  

Chapter 2 presents a comprehensive literature review grounded in multiple theoretical 

frameworks, including Dunn’s high level of wellness, the time allocated theory, social cognitive 

theory, the theory of planned behaviour, and the theory of access. These theories provide a 

multidimensional perspective on factors influencing access to drinking water, integrating both 

individual and systemic considerations. The review also encompasses empirical studies within 

the broader African context, as well as specific insights from Nigeria and Burundi, highlighting 

regional drinking water challenges and the coping strategies employed.  

Furthermore, the chapter identifies notable literature gaps, particularly concerning the influence 

of socioeconomic and demographic factors, such as age, wealth index, education level, marital 
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status, and travel time, on water access. These gaps underscore the need for more nuanced 

analyses that consider how these variables shape individuals’ ability to obtain safe drinking 

water. Building on this foundation, a conceptual framework will be developed to systematically 

examine the interconnected factors affecting water access, guiding subsequent research and 

policy implications.  

Chapter 3 details the research perspectives underpinning the study and emphasises the 

methodological approach. It describes the secondary data sources utilised, which include 

existing datasets relevant to water access and related variables. The chapter outlines the 

instruments employed for data collection, notably the questionnaire used in the survey, and 

explains the sample design, including sampling techniques and size.   

In terms of data analysis methods, the chapter specifies the use of different measurement scales, 

nominal, ordinal, and interval scales, to classify and analyse variables. Nominal scales are used 

for categorical variables such as types of water sources (e.g., piped water, boreholes). The 

analysis involves comparative methods to assess differences across households and regions. 

Variables are categorised into independent and dependent. Overall, the chapter provides a 

detailed account of the research design, data collection instruments, data sources, variables, 

and analytical techniques applied.  

Chapter 4 outlines the composition of the sample, detailing demographics and characteristics 

of the participants involved in the study. It identifies the key independent variables, such as 

age, marital status, educational status, residential location, occupational status, wealth index, 

household size, and the dependent variables, primarily focusing on the types of drinking water 

and the time taken to collect drinking water from facilities outside the households.  

The data analysis section describes the analytical methods. Univariate analysis is employed to 

summarise the distribution of individual variables, providing descriptive statistics like 

frequencies and percentages. Bivariate analysis is used to explore relationships between pairs 

of variables, assessing potential associations. Moreover, the Chi-square test statistics are 

applied to examine the independence between variables, determining whether observed 

associations are statistically significant. Overall, the chapter presents a comprehensive 

analytical framework that includes descriptive and inferential statistical methods to interpret 

the data.  
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Chapter 5 provides the analysis of multivariate analysis, specifically utilising binary logistic 

regression to examine the factors influencing women’s access to drinking water. This method 

allows the study to identify which predictors significantly impact the outcome of interest while 

controlling for other factors. The use of data from the 2018 Nigeria DHS 2018 and 2017 

Burundi DHS provided datasets for analysis, enabling cross-national comparisons and insights 

into the factors affecting water-related variables in these contexts. The interpretation of the 

logistic regression results involved assessing the odds ratios and significance levels of each 

predictor variable.   

Chapter 6: The chapter provides a summary of the research methodology, including details of 

the research design, data collection techniques, and analytical approaches employed. It offers 

an overview of the conceptual framework guiding the research, outlining the key theories that 

informed the study’s focus and interpretation of findings. Additionally, the chapter 

characterises the participants, describing their demographic and contextual backgrounds to 

contextualise the results. Lastly, it confirms the hypotheses tested in the study, discussing 

whether the data support or refute these initial assumptions, thereby shaping the overall 

conclusions of the research.    

Chapter 7 begins with an introduction that contextualises the study's scope and significance. 

It then discusses the conceptualised implications of the study findings, highlighting how the 

results inform understanding of access to drinking water and influence policy or practice. The 

chapter also examines determinants of access to different types of drinking water, identifying 

factors that affect availability and quality for various populations. Additionally, it identifies 

data issues that need to be addressed in future studies, such as gaps in data collection.   
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CHAPTER 2: LITERATURE REVIEW  

2.1 INTRODUCTION  

Clean water constitutes an essential resource and is a fundamental necessity for all individuals  

(Roy & Crow, 2004). Additionally, they underscore water’s essential role, while the global 

agenda, reflected in SDG 6, aims to ensure universal access to safe and sustainable water 

supplies and sanitation by 2030 (WHO & UNICEF, 2015). Despite these global efforts, 

disparities remain, with approximately 663 million people, including women and children, still 

primarily responsible for water collection and use (Sorenson et al., 2011; WHO & UNICEF, 

2015). The availability of water is uneven across different regions and socioeconomic contexts; 

household choices regarding drinking water sources are influenced by factors such as the types 

of sources available, gender roles, residential location, and wealth status (Roy & Crow, 2004). 

The study focuses on evaluating diverse drinking water sources and measuring the travel times 

required to reach water sources outside the household, thereby addressing issues of accessibility 

and potentially shedding light on gender-related disparities in water access.  

 2.2 Literature   

The significance of water on the planet cannot be overstated. There are no pointed theories that 

specifically focus on access to drinking water and women-headed households in the African 

context. However, several theories are incorporated in this thesis. The contribution of this study 

is twofold: first, it focuses on factors that may affect women’s access to water for household 

consumption and their travel durations to reach water supply sources. Dunn's (1961) Theory of 

Wellness, as discussed in the initial chapter, incorporates various wellness theories, including 

individual wellness, family wellness, community wellness, environmental wellness, and social 

wellness. Generally, these theories were chosen based on women’s access to safe water for 

household use, as well as the influences linked to water access and travel times to water sources.  

However, this research considered Dunn’s high-level wellness theory, the time-allocated theory, 

social cognitive theory, the theory of planned behaviour, and the theory of access to explore the 

topic (women’s access to water for their household use in sub-Saharan African countries). 

Numerous researchers have regarded the accessibility of safe and clean water as an essential 

requirement for every woman within the household. Water holds considerable importance 

across all societies, as many disease outbreaks, including cholera and diarrhoea, are associated 

with water scarcity and contamination (Osabuohien et al., 2012).   
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            2.2.1 Dunn’s high-level wellness theory.   

This study employed Dunn’s High-Level Wellness framework to elucidate women's access to 

drinking water for their households. According to Prescott (2019), high-level wellness is not 

confined to a specific body or organisation; rather, it pertains to individuals, communities, 

nations, and organisations. The human domain signifies the kinds of free access to essential 

services. Certain free services such as access to clean water are influenced by the type of 

residence, as documented in research. (Cairncross and Cuff, 1987; Oskam et al., 2021). Dunn 

regarded high-level wellness as encompassing more than mere physical health; he emphasised 

that well-being within the family and community is essential. This suggests that well-being 

entails the integration of various functions. Individuals can influence their wellness through 

personal choices, which can either enhance or undermine their health (Norman & Conner, 

2005). Well-being is a fundamental aspect of human existence and is directly correlated with 

human health (Western & Tomaszewski, 2016). It constitutes a complex interplay of subjective 

and objective experiences, originating from a perception context (Western & Tomaszewski, 

2016). Various objective factors influence individual well-being, including health, education, 

and access to basic facilities, among others. (Diener et al., 1997; Veenhoven, 2008).   

Contaminated water significantly contributes to the higher incidence of illness among families 

in Burundi (Salas, 2017). Women and young children are primarily responsible for water 

collection and supply, indicating that in sub-Saharan African nations, the demographic 

primarily engaged in collecting drinking water from distant sources is predominantly composed 

of women and young children (Baddianaah et al., 2024). Furthermore, the influence of water 

collection on women is intimately connected to their well-being. Socioeconomic and 

demographic attributes (such as age, gender, income, education, and household size), 

knowledge, and poverty levels can significantly influence an individual's capacity to access 

water and translate it into improved well-being (Anand, 2010). A study conducted by 

Chaminuka and Nyatsanza (2013) concluded that the safety and accessibility of water sources 

are correlated with the overall health outcome of human population.   

Burundi is presented as a case study; moreover, other African nations necessitate 

comprehensive information and knowledge regarding current water resources to effectively 

address forthcoming water challenges (Bankuwiha et al., 2015). According to Anand's 

framework on water and well-being, individuals utilise the resources available to enhance their 

well-being. This leads us to women’s access to drinking water within the household (family) 
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setting and the time it takes women to obtain water within the environment. Unpaid household 

activities, such as cooking, family caregiving, laundry, and water collection, constitute 

fundamental mechanisms that foster the well-being of individuals, families, households, and 

society at large (Stiglitz et al., 2009). Furthermore, it was observed that these unpaid roles are 

frequently linked to women, while simultaneously enabling their participation in other income 

generating activities. Access to safe drinking water within the household fosters good health 

and socioeconomic progress (Abubakar, 2019). Characteristics of household members, 

including age, type of residence, education, marital status, occupation, and household head, can 

influence access to potable water (Persson, 2002; Osabuohien et al., 2012; Mahama et al., 

2014; Adams et al., 2016). Several research studies on household drinking water have identified 

similar factors influencing access to household water, including age, place of residence, 

education, household members, and work status. Other researchers involved in these studies 

(Mu et al., 1990; Madanat and Humplick, 1993; Mahama et al., 2014) have identified various 

influencing factors, including the high cost of purchasing drinking water during scarcity, as 

well as factors such as religion and household size. Nevertheless, none of these studies 

adequately considers water access issues faced by women who are household heads. The 

current research endeavours to fill this gap and contribute to the existing scholarly literature on 

household access to drinking water.    

The socio-demographic characteristics of a household primarily influence access to water. 

Lawrence and colleagues (2002) observed the significant impact of socio-demographic 

variables on household water access. They posited that the lack of access to safe drinking water 

is attributable to the absence of financial resources accessible to the population. According to 

Dungumaro (2007), ensuring a sustainable and adequate water supply requires a 

comprehensive understanding of the population's socio-demographic conditions. Dungumaro 

(2007) contends that variables, such as household size and the gender of the household head, 

significantly influence access to household water. This implies that water scarcity at the 

household level can be linked to specific household characteristics, which may vary from one 

household to another. Additionally, some households may have more members, while others 

may have fewer. Urban and rural households experience different levels of water services and 

access to drinking water; in urban areas, water services tend to be more functional compared 

to rural areas (Hutton & Chase, 2016).  In other words, enhancing access to potable water is 

crucial for human survival, economic progress, improved health outcomes, productive 
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livelihoods, agricultural development, and household activities. As acknowledged by the 

United Nations, recognising drinking water as a human right that fosters human well-being, 

and sustainable development constitutes an essential element of human development. Goal 6.1 

of the SDGs aims to ensure safe and affordable drinking water for all by 2030 (United Nations, 

2015). The lack of access to safe and clean water forces populations to rely on unimproved 

water sources, which are often contaminated, thereby increasing the risk of health issues, such 

as diarrhoea and waterborne diseases. (Satterthwaite, 2003; Hunter et al., 2009; Dungumaro, 

2007; Ndikumana & Pickbourn, 2017).   

This study integrates diverse concepts derived from theoretical frameworks and pertinent 

literature that examine determinants affecting household drinking water sources and household 

characteristics. It aims to provide evidence on variables, such as age groups, gender, marital 

status, place of residence, educational attainment, population group, household headship, and 

household size, with a specific focus on women-headed households within the contexts of 

Nigeria and Burundi. Nevertheless, Dunn’s high-level wellness theory delineates a correlation 

between household characteristics and access to safe and potable drinking water for households 

residing in both rural and urban regions of Nigeria and Burundi.    

            2.2.2 Time Allocated Theory  

Access to safe and consumable drinking water is fundamental for every individual. The 

duration required to obtain clean water outside the household can symbolise the proximity and 

availability of water sources. Garry Becker’s time allocation theory, also known as time-use 

theory, elucidates how time is distributed among various household activities. These activities- 

including cooking, caregiving, household chores, health, and sanitation- are associated with 

different temporal stages (Ghez & Becker, 1975). Globally, women are primarily responsible 

for managing time-intensive domestic roles, such as childcare, fetching drinking water, and 

collecting firewood, within their families and communities (Koolwal & Van de Walle, 2013). 

According to Ogunbode et al. (2023), the time spent collecting drinking water and engaging in 

other activities can impact household daily water consumption. Consequently, women and 

young girls in sub-Saharan African countries are often responsible for collecting water and 

handling other household chores (Cairncross et al., 1987; WHO & UNICEF, 2008; Adams et 

al., 2016; Graham et al., 2016; Oskam et al., 2021; WHO & UNICEF, 2021). The report on 

gender in Burundi states that women maintain significant roles within households, including 

tasks such as water collection and food preparation. Water collection requires considerable time 
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and effort. Similarly, it was noted that some households dedicate over 30 minutes to collecting 

water from sources (Graham et al., 2016). Another factor related to the allocation of time was 

water sources. According to Chew (2017), river water was more readily available and less rapid 

compared to borehole water sources, which occasionally experienced lengthy queues. 

Prolonged waiting times negatively influence household decisions regarding the selection of 

drinking water sources. Approximately 15 sub-Saharan nations (including Somalia, Côte 

d’Ivoire, the Central African Republic, Mauritania, Yemen, Burkina Faso, Suriname, Laos, 

Sierra Leone, Nigeria, Guinea-Bissau, São Tomé and Príncipe, Togo, and Djibouti) have 

indicated that women are primarily responsible for carrying water (Sorenson et al., 2011). This 

phenomenon is predominantly observed in rural regions characterised by inadequate water 

quality and insufficient water availability within households. It has been reported that rural 

areas have been excluded from the jurisdiction of water development initiatives (Oyekale & 

Ogunsanya, 2012). The duration dedicated to water collection has been demonstrated to 

influence women’s opportunities to secure paid employment or engage in entrepreneurial 

activities, thereby fostering their financial empowerment. Extended travel times to access clean 

water are typically observed in households that lack safe and potable drinking water 

(Ndikumana & Pickbourn, 2017). As previously noted, unpaid household work is 

predominantly allocated to women. Ferrant et al. (2014) emphasised that women’s daily time 

commitments are primarily structured around unpaid activities such as domestic chores, family 

caregiving, and water collection. Furthermore, they concluded that men dedicate approximately 

one to two hours to unpaid tasks, whereas women spend three to six hours performing various 

household duties, including fetching water. However, households led by women and those 

associated with prolonged travel times remain underexplored, particularly in low-income 

countries. Additionally, the roles of women and young girls as primary water collectors and as 

those responsible for water within their communities are significant. In most rural areas, women 

assume the household duty of collecting water along with other responsibilities (Koolwal & 

Van de Walle, 2013). A study conducted by Rosen and Vincent (2001) on Household Water 

Resources and Rural Productivity in Sub-Saharan Africa identified three primary factors 

influencing the distance of water supply sources from households: health-related damages, 

energy expenditure associated with water collection, and the time invested in collecting water.    

Oskam et al. (2021) contend that the gender of the household head and household members is 

an inconsequential factor in relation to access to drinking water within the household; instead, 

age group was identified as a significant factor influencing the utilisation of drinking water.  
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WHO and UNICEF (2008) reported that women are five times more likely than men to collect 

drinking water for household purposes. The review conducted by Seri (2023) presented 

evidence indicating that women dedicate approximately seven hours each day to water 

collection and an additional seven hours to other domestic activities. Wright et al. (2004) 

consider water collected from distant sources outside households to be susceptible to 

contamination and unsuitable for consumption. They determined that microbiological 

contamination occurs between the water supply sources and the point of household usage. The 

time allocation theory was employed in this study to analyse women’s time utilisation and to 

explore its implications on their access to water. Travel durations serve as a critical indicator 

of how women and girls allocate their time to water collection activities.   

            2.2.3 Social cognitive theory   

According to Albert Bandura’s (1986) perspective on Social Cognitive Theory (SCT), 

individuals possess the capacity to influence and be influenced by their environment. This 

framework encompasses various factors that affect behaviour. Social Cognitive Theory is 

further expanded through the comprehensive description of all human circumstances (Bandura, 

1986). Norman and Conner (2005) observe that “social behaviour can be most accurately 

described as a consequence of an individual’s perceptions of reality”. Each individual’s choices 

or perceptions are often associated with their household or surrounding environment. The 

Social Cognitive approach has been extensively employed to organise social behaviour and to 

enhance the understanding of how various factors can precipitate behaviour change (Rutter et 

al., 1993; Marteau, 1995; Conner & Norman, 2005). Social theories elucidate the relationship 

between individuals, the environment, and social factors, which contribute to the identification 

of individual or group behaviour. Social Cognitive Theory emphasises reciprocal determinism, 

positing that environmental factors influence individuals and groups; however, individuals and 

groups also exert influence on their environment and possess the capacity to regulate their own 

behaviour (McAlister et al., 2008). A further study conducted by Fiske and Taylor (1991) on 

social cognition noted that an individual’s cognition integrates the relationship between 

external factors and human behaviour. Social Cognitive Theory (SCT) posits perceived self-

efficacy as a behaviour that is not within an individual’s control; it represents an individual's 

belief that they are incapable of performing a specific behaviour (Bandura, 1982). An 

individual’s capacity to execute a particular action resulting in a successful outcome is referred 

to as self-efficacy. According to Inauen (2012), self-efficacy can be physical, such as 
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prioritising good health when collecting safe water, hygiene, and social status. However, factors 

that are contrary to behavioural performance can be regulated. For example, the inability to 

afford safe drinking water may be attributed to low self-efficacy in reducing expenses; 

conversely, individuals may lack financial liquidity (Inauen, 2012). The obligation to guarantee 

that the population has access to potable water remains uncertain and fails to meet household 

demand (Chaminuka & Nyatsanza, 2013).  

            2.2.4 The theory of planned behaviour   

The Theory of Planned Behaviour (TPB) elucidates and predicts human behaviour within 

various contexts. This theoretical framework examines how individual actions and intentions 

are influenced by their attitudes, subjective norms, and perceived behavioural control (Ajzen, 

1991). This implies that an individual's preferences may be influenced by their attitude towards 

water supply demand. Hassell and Cary (2007) documented water consumers’ attitudes and 

beliefs regarding water use and related matters demand.  Ajzen and Fishbein (1980) contend 

that individual attitudes and personality attributes significantly influence specific behaviours 

by impacting factors directly associated with such behaviours. Willingness and effort influence 

an individual's intention to perform a particular behaviour, while the actual execution of this 

behaviour depends on factors such as time, financial resources, skills, and others. These factors 

precede the regulation of human conduct (Ajzen, 1991). The theory of planned behaviour may 

apply to an individual’s intention to access and utilise water.    

Kim et al. (2007) examined individual drinking water decisions and how their water usage was 

affected by social influence, personal beliefs, and perceived ability to control water 

consumption. They studied household water consumption patterns, taking into account social, 

cultural, and economic factors. Furthermore, variables such as the type of residence, sources of 

income, household size, the presence of teenage family members, and the household's 

occupation are influential determinants of household water access. A comparable study 

conducted by Kulinkina et al. (2016) revealed that certain members of rural households exhibit 

a preferential selection of their drinking water sources. Specifically, they tend not to consume 

water from the piped system, as their perception is that piped water is saline and unsuitable for 

domestic purposes such as washing, dishwashing, and laundry. Additional instances of 

perceived water behaviour include contaminated water and its associated smell or odour, as 

well as household education and hygiene (Nauges & Van den Berg, 2009; Kulinkina et al., 
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2016). Consequently, some women prefer to travel considerable distances to obtain an 

unimproved water supply rather than utilise the nearby improved drinking water, owing to 

perceived disparities in taste, odour, and other considerations (Chew et al., 2019). A significant 

correlation has been documented between individual perception and their choice of household 

drinking water in research conducted by Chew and colleagues (2019). Study participants 

documented their discernment between river water and borehole water. They indicated that 

river water was deemed most suitable for household activities such as dishwashing, bathing, 

cooking, childcare, and laundry. Furthermore, they noted that their ancestors traditionally used 

river water without experiencing any health issues (Chew, 2017). Some individuals believed 

that consuming river water would prevent illness. Conversely, other participants explained that 

borehole water was not compatible with their clothes and contained residual particles. 

Household water quality and water services are considered a right based on their perceived 

choice (Haq et al., 2007; Chaminuka & Nyatsanza, 2013). From a broader perspective, water 

scarcity constitutes a significant global concern (Cooley et al., 2014). The population is directly 

impacted at multiple household levels. By establishing a connection between this theory and 

our research on women’s access to water for domestic purposes, we aim to illustrate how 

women who head households obtain water and the time they dedicate to travelling to water 

sources. Similarly, it is essential to note that this research primarily focuses on women-headed 

households, rather than their male counterparts. Simelane et al. (2020) found that women-

headed households are more likely to rely on unimproved drinking water sources compared to 

male-headed households.   

            2.2.5 Theory of Access  

Access to resources significantly enhances the well-being of community members or 

individuals within groups. The availability of drinking water remains a crucial element within 

households, particularly in Sub-Saharan Africa (Baddianaah et al., 2024). Various limitations 

identified in low-income countries negatively affect access to potable water, particularly in sub-

Saharan Africa. This information suggests that the population’s demand for drinking water may 

exceed the supply by 2030 (Negoianu & Goldfarb, 2008). Access to drinking water promotes 

the development of healthy individuals, families, and communities. (Monney and Ocloo, 2017; 

Ismaila et al., 2023; Baddianaah et al., 2024). According to a United Nations (2018) report, 

access to clean water is a fundamental human right and a pillar of the population’s well-being. 

The Theory of Access pertains to possessing an advantage or benefit derived from entities, such 
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as material objects, institutions, and resources (Ribot & Peluso, 2009). Ribot and Peluso (2009) 

explore, within a broader context, the factors that contribute to access, identify the recipients, 

and examine the processes involved. Myers and Hansen (2020) demonstrated that the theory 

of access is not confined solely to property; rather, it extends to natural resource access, gender 

issues, communities, religion, ethnicity, place of birth, education, and social identity (Ribot & 

Peluso, 2009). Furthermore, the theory of access is distinctive because it allows for the 

perception of an incorporating component pertinent to the allocation of benefits (Myers & 

Hansen, 2019). The authors acknowledge the broader scope regarding the utilisation, 

maintenance, and regulation of access. Individuals and groups exhibit diverse approaches to 

obtaining drinking water, which are significantly influenced by geographic factors (Cosgrove 

& Loucks, 2015; Gomez et al., 2019; Dongzagla et al., 2022; Gbedemah et al., 2022; Ahiablia 

et al., 2023). Additionally, this variability contributes to extended walking durations to access 

water sources, particularly affecting women (Bisung & Elliott, 2017; UN Women, 2021). 

Similar to most sub-Saharan African nations, access to water remains a significant challenge. 

Asefa et al. (2023) observed that only 57% of the population has access to safe water, while 

43% rely on unsafe sources. This issue is visibly manifested at the household level, where 

various coping mechanisms are employed to address water insecurity, including purchasing 

water, utilising drilled wells, and implementing rainwater harvesting and storage (Majuru et 

al., 2016; Achore et al., 2020; Venkataramanan et al., 2020). According to Milgroom (2012) 

and Asaba (2013), women and children face restrictions in accessing improved drinking water 

due to a lack of various factors, including knowledge and sufficient information. Furthermore, 

women tend to utilise unimproved water supply sources located closest to their households, as 

they perceive these sources to be free of charge and more accessible, avoiding the need for 

payments and long walks to water sources.     

2.3 Literature on Women’s access to domestic drinking water in sub-Saharan Africa. 

The study segment assesses the availability of drinking water, specifically across Africa as a 

whole and in Nigeria and Burundi. This regional and national focus enables a comparative 

understanding of water accessibility issues across different geographic and socioeconomic 

settings within the continent and within these specific nations. Such an approach can help 

identify contextual differences and common challenges related to water source availability and 

access outside household premises in these regions.  
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            2.3.1 Overview of drinking water in Africa  

Access to safe and adequate water supplies remains a significant challenge across many African 

countries, particularly in rural regions where infrastructure deficits are most acute. Inadequate 

water infrastructure hampers the reliable supply of clean drinking water to populations, leading 

to adverse health outcomes and increased vulnerabilities among marginalised communities 

(Adeniyi & Adeniyi, 2020; WHO & UNICEF, 2015). Despite global efforts and progress over 

the past two decades, many countries in sub-Saharan Africa continue to struggle with achieving 

universal access to safe drinking water, as outlined in the MDGs. By the conclusion of the 

MDGs in 2015, approximately 32% of the population in the region still lacked access to basic, 

safe drinking water, and an estimated 102 million people relied on surface water sources such 

as rivers and ponds, which are often contaminated and unsafe (WHO & UNICEF, 2015). The 

SDGs, adopted in 2015, set an ambitious target under Goal 6.1, aiming to ensure the availability 

and sustainable management of water and sanitation for all. Despite this commitment, progress 

has been uneven. Globally, access to basic drinking water increased by around 4%, from 69% 

in 2000 to 73% in 2022. However, in sub-Saharan Africa, progress has remained relatively 

slow. In rural areas, access improved modestly from 56% to 62%, indicating persistent gaps in 

infrastructure development and service delivery. Urban areas experienced a slight increase from 

80% to 81%, yet this still indicates disparities within regions and highlights that urban 

infrastructure is often better developed than rural systems (Eludoyin & Olanrewaju, 2022; 

WHO & UNICEF, 2000/2022).  

Rural regions and urban informal settlements are primarily inhabited by impoverished 

populations in sub-Saharan Africa, resulting in increased strain on water system infrastructure 

(Adeniyi & Adeniyi, 2020). In accordance with the World Health Organisation's (2017) 

guidelines on water supply, potable water expenditure should constitute less than 10% of the 

total household income, and improved drinking water must be readily accessible within the 

household dwelling. The water situation in the African context is linked to climate change and 

the increasing pressure on water resource management, particularly in urban regions, due to 

population growth (Kendon et al., 2019). The current challenges in water supply indicate that 

64% of African nations utilise unimproved water sources, and 25% of the population does not 

have access to water (Tatlock, 2006). Numerous studies (Pare & Bonzi-Coulibaly, 2013; 

Kumpel et al., 2016) have established that the majority of water sources in Africa are 

contaminated, primarily due to the disposal of solid waste, domestic activities, and the use of 
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pesticides and herbicides. Two principal sources of water supply are susceptible to 

contamination: groundwater and surface water. Groundwater is generally preferred and of 

superior quality (Adeniyi & Adeniyi, 2020).   

The pie charts in Figure 2.1 reveal that a significant portion of the population has access to safe 

drinking water. Specifically, 43% of household connections and yard taps, indicating that nearly 

half of households had direct or reliable water infrastructure within their homes or immediate 

vicinity. Additionally, 31% of the population remains unserved, highlighting that a substantial 

segment of communities relies on alternative and often insecure water sources. Furthermore, 

21% of the population depends on public taps, which are typically communal and may be 

subject to issues such as long wait times, limited hours of operation, or contamination risks. 

These figures highlight the ongoing challenges in achieving equitable water access across 

various regions and socioeconomic groups (WHO & UNICEF, 2000). They highlight the 

disparities in infrastructure provision and emphasise the need to expand household and yard 

tap connections; improve the safety and reliability of public water points; and ultimately ensure 

universal access to safe, affordable, and sustainable water sources for all populations.  

Figure 2.1: Water Supply Sources in Africa  

   

  

Source:   WHO and UNICEF  (2000)     
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2.3.2 Overview of Nigeria's water supply systems and policy  

The water supply system in Nigeria is managed collaboratively across three tiers of 

government: Federal, State, and Local. Water services are delivered and distributed through a 

variety of public, private, and community entities. Water pricing constitutes a critical element 

in comprehending water resource management. The Federal Government became involved in 

water resource management in 1976, following the establishment of the Federal Ministry of 

Water Resources (FMWR) and the 11 River Basin Development Authorities (RBDAs) 

(Adeleye et al., 2014). The National Water Supply and Sanitation Policy (2000) underscores, 

in alignment with the MDGs, the provision of clean and safe drinking water and adequate 

sanitation to all Nigerians affordably and reliably. This objective is to be achieved through a 

cost-sharing framework involving investments and operational costs shared between the 

government and beneficiaries (National Water Policy, 2004). The National Water Resources 

Act (2007) aims to facilitate equitable, beneficial, efficient, and sustainable utilisation and 

management of Nigeria's surface and groundwater resources, establishing a new institutional 

framework for the country. Furthermore, surface and groundwater are regarded as natural 

resources for the population and are not subject to monetisation.  

The initiation of the Act on Nigeria Water Resources aims to establish secure uses, 

development, and conservation methods based on the following factors:  (1) Addressing the 

basic human needs of both present and future generations; (2) Promoting equitable and 

affordable access to water; (3) Recognising natural river basin and aquifer boundaries as the 

fundamental units for the management of surface and groundwater resources, respectively; (4) 

Protecting the water environment to ensure the sustainability of the resource and the 

preservation of aquatic ecosystems, while acknowledging the polluter pays principle; (5) 

Providing for existing customary water uses; (6) Promoting the efficient, sustainable, and 

beneficial utilisation of water in the public interest; (7) Facilitating social development, poverty 

alleviation, improved public health, and economic growth; (8) Addressing the increasing 

demand for water use, encouraging conservation, and recognising the economic value of water; 

(9) Reducing and preventing pollution and degradation of resources; (10) Managing floods and 

droughts; (11) Encouraging appropriate private sector participation in the delivery of water 

services; (12) Promoting dam safety; (13) and fulfilling international obligations. Nigeria’s 

inadequate drinking water supply is correlated with prevalent poverty and underdeveloped 

economic activities within the nation (Enyidi, 2017). Owing to the insufficient water provision, 
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the National Council on Water Resources (NCWR) recognised the importance of adhering to 

Nigerian Standards for Drinking Water Quality in 2005. Ajibade et al. (2015) noted that the 

municipal drinking water supply in Nigeria's rural regions is limited, with only 10 litres per 

capita per day, compared to 32 litres per capita per day in urban areas. This disparity highlights 

the significant difference in water distribution between urban and rural areas in Nigeria, which 

can be attributed to the higher population growth in urban centres relative to rural regions. The 

FMWR is responsible for formulating policies, collecting data, monitoring, and coordinating 

water resource development (Ohwo, 2016). Conversely, RBDAs are tasked with the 

development, operation, and management of extensive water reservoir systems. Additionally, 

the State Water Agencies (SWAs) oversee water supplies across urban, semi-urban, and rural 

areas. State Water Agencies operate across all 37 states in Nigeria, with some registered under 

cooperative laws and others under civil service regulations (Macheve et al., 2015). In rural 

communities, the provision of drinking water is managed by the Local Government Authority 

(LGA) within its administrative jurisdiction. In contrast, most water supply companies face 

challenges in satisfying the increasing demand for potable water throughout Nigeria (Ohwo, 

2016). At the public water supply level, the state bears responsibility through the water boards 

and rural water supply and sanitation agencies (RUWASSA) in collaboration with the FMWR, 

international donor agencies, the private sector, and other organisations (Abubakar, 2019). 

Conversely, urban populations obtain access to piped water sources via the state water board, 

whereas rural communities access boreholes and public taps (Abubakar, 2021).    

Macheve and co-authors (2015) documented various factors influencing SWAs, including 

accelerated urbanisation, inadequate investments and investment projects, and institutional 

limitations—some of which impeded the successful implementation of an investment project 

portfolio aimed at expanding and ensuring water supply for all, despite fiscal constraints in a 

sector where incomplete cost recovery is customary. They have also identified that the 

migration of the population into urban areas, such as Lagos, Abuja, and the southern regions, 

has been progressively increasing each year, thereby exerting pressure on the SWAs (Chukwu 

et al, 2015; Macheve et al, 2015). According to Nsengiyumva's (2013) research on Female 

Migration and Housing in South Africa and Landua et al. (2011), women frequently migrate 

with their entire families, predominantly from rural localities to adjacent urban centres. 

Additionally, the place of residence may influence water availability. As the population in a 

specific area increases, the water supply tends to become more limited. Amin et al. (2013) 
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corroborated this situation, noting that rapid population growth and the intensifying effects of 

climate change further diminish water supply circulation in developing countries. Conversely, 

inadequate water supply in rural areas is linked to a deficiency in financial resources and a 

shortage of manpower in Nigeria (FMWR, 2000). Unhealthy populations and elevated infant 

mortality rates in rural regions are often attributed to inadequate water supplies (Odumosu, 

1995). This mirrors the findings of Habila and Kehinde (n.d.) regarding the management of 

public water supply quality (PWSQ) in Nigeria. They observed several instances of 

noncompliance in public water management, notably that (1) the condition of public water 

supply quality management indicates the overall status of the water resources sector. PWSQ 

management should be integrated within the broader framework of overall water resources 

management. Currently, there is no comprehensive water resources policy to provide guidance 

and facilitate coordination across the nation in water resources management, including the 

management of PWSQ. The principal federal agencies have formulated specific policies along 

with certain standards and guidelines to oversee water quality management. However, a 

significant challenge persists in devising practical mechanisms to ensure these are effectively 

executed within a well-coordinated framework manner; (2) The development of water quality 

standards and guidelines, which are acceptable to all stakeholders and based on appropriate 

water quality criteria, as well as the rationalisation of existing regulatory instruments to 

eliminate redundancies, within the framework of a strengthened collaborative relationship 

devoid of territorial conflicts, presents a significant challenge for the sector. Furthermore, data 

management remains a critical issue in most areas of development within the country, and the 

water resources sector is no exception. This issue is attributable to insufficient capacity, 

inappropriate attitudes, inadequate coordination across all levels, and the failure to prioritise 

water quality data. Decision-makers primarily focus on the provision of water supply services, 

with limited emphasis on the data necessary for planning and continuous assessment of the 

service status. Consequently, there exists a significant challenge to prioritise the maintenance 

of current water quality data, which should be regularly and systematically analysed to identify 

trends and deviations from established acceptable limits of key parameters. The World Bank 

(2010) identified several challenges related to water access in Nigeria, including inadequate 

management, limited funding, climate change, demographic growth, urbanisation, and 

workforce shortages. Most of the urban population relies on privately owned water supply 

sources (Eludoyin, 2021). A comparable urban study conducted by Adekola (2015) revealed 

that the water supply in the southwestern region of Nigeria primarily consists of groundwater 
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sources, including hand-dug wells and drilled boreholes, as well as water vendor services and 

rainwater harvesting. Piped water supplies are infrequently accessible. Variations in water 

supply and coverage across the states are influenced by socioeconomic factors, institutional 

frameworks, and state-specific needs (Macheve et al., 2015). Certain states in Nigeria—namely 

Lagos, Calabar, Kano, Ibadan, Abeokuta, Ijebu Ode (Ogun State), and Enugu—had access 

solely to public drinking water during the early twentieth century (Adeleye et al., 2014).  

2.3.4 Study area (Nigeria)   

Nigeria ranks among the most populous nations in Africa, with an approximate population of 

206,139,589 (United Nations, 2020). The majority of Nigerians reside in urban areas and 

belong to over 250 ethnic groups (The World Factbook, 2018). Ighalo and Adeniyi (2020) have 

affirmed that Nigeria experiences two distinct seasons: the rainy season and the dry season. 

The seasons vary across different regions of Nigeria. The rainy season occurs from April to 

September, while the dry season spans from October to March (Ighalo & Adeniyi, 2020). 

According to Goni (2006), Nigeria's primary sources of water are surface water, including 

rainfall, oceans, lakes, rivers, and pools, and groundwater, including rain, springs, and wells. 

Furthermore, the northern regions of Nigeria possess fewer surface water resources, whereas 

the southern regions have a greater abundance of surface water sources (Goni, 2006). 

Conversely, precipitation is more prevalent in the South compared to the North (Goni, 2006; 

Joshua, 2018). Hence, the rationale for the existence of varied plantations and disparate water 

access (Fasona & Omojola, 2005). Reports document significant distinctions between urban 

and rural water issues (Adelegan, 2004; Omole & Isiorho, 2011; Kaoje et al., 2018; Akinde et 

al., 2019). The sources of water supply in urban regions have seen improvements; conversely, 

water supply sources in rural areas continue to be inadequate and inconsistent. There is 

evidence of a similar outcome: water infrastructure is more sustainable and effective in urban 

areas than in rural areas of Nigeria (Adam et al., 2016). A study carried out in the Southwest 

region (Oke-Ogun) of Nigeria indicated that its population rely on numerous water supply 

sources for their households (drilled borehole or well, rainwater harvesting and storage) 

(Adeniji-Oloukoi et al., 2013).   

In Nigeria, individuals typically utilise sources of water such as boreholes and tubewells for 

their household needs. These choices can be attributed to a scarcity of water within society 

(Morakinyo et al., 2015). However, there are indications that some households are unable to 

finance the costs associated with installing a borehole or tubewell. Notably, a significant portion 
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of Nigerian citizens live below the poverty line.  According to Morakinyo et al. (2015), a 

disparity exists between the affluent and the impoverished in terms of access to and securing 

essential amenities, such as potable water.  Rural communities in Oke-Ogun, situated in 

southwestern Nigeria, utilise traditional water sources, including streams and rivers, for 

household consumption (Gbadegesin & Olorunfemi, 2011). Furthermore, it is a common trend 

that during the dry season in the southwest region of Nigeria, access to water becomes a scarce 

resource for household members (Adeniji-Oloukoi et al., 2013). Abuja, one of the fastest 

growing regions in Nigeria and experiencing a daily increase in population migration 

(Abubakar, 2016, 2018), has noted that one-third of the population in the North Central region 

(Abuja) utilises piped water supplemented with water treatment, from which household 

members can benefit. In the northern regions of the country, Kaoje et al. (2019) noted that many 

households are required to undertake a lengthy walk to access the water supply from their 

residences. Only a limited number of households have immediate access to water within their 

dwellings. Furthermore, the authors noted that adults and married women primarily stay 

indoors owing to cultural norms, whereas young children and men are often assigned outdoor 

responsibilities. This observation clearly indicates that the water supply system in Abuja, 

Nigeria's capital city, faces multiple challenges.  

 Figure 2.2:  Map of the study area (Nigeria)  

  

 Source: Gayawan et al., 2014    
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2.3.5 Overview of Burundi water supply systems and policy  

The REGIDESO (Water and Electricity Authority) department is a key institution responsible 

for water management in Burundi. Its primary role involves ensuring the continuous provision 

of potable drinking water to urban populations, which includes overseeing the entire process 

of water catchment, treatment, and distribution within cities and other urban centres 

(Sindayigaya and Toyi, 2023). The department is tasked with operating and maintaining the 

infrastructure necessary to deliver safe and reliable water services to densely populated areas, 

thereby playing a crucial role in public health and urban development.  

REGIDESO operates under the supervision of the Ministry of Water, Energy, and Mines 

(MWEM), which provides the overarching policy direction and regulation. Additionally, the 

department collaborates with 34 Communal Water Authorities (RCEs), which are regional 

bodies that extend the reach of water services into rural communities. These RCEs are 

specifically responsible for providing potable water to populations in less urbanised and more 

remote areas, ensuring that access is extended beyond urban centres. This division of 

responsibilities reflects a strategic approach to water management in Burundi, aiming to 

address the differing needs of urban and rural populations. By focusing on urban water 

infrastructure, REGIDESO works to maintain public health standards and supports urban 

growth, while RCEs focus on improving water access and sanitation in rural regions, promoting 

equitable development across the country.  

Burundi's water shortage originated from the 1993 civil war, previous political crises, ethnic 

conflicts, water contamination caused by phytoplankton and uranium, among other factors 

(World Bank, 2011; Salas, 2017; USAID, 2017). Urban and peri-urban areas were 

predominantly affected, and the nation's economy experienced a slowdown (Kheria, 2016). 

Cholera waterborne disease, was widespread, impacting over fifty per cent of the population, 

due to insufficient water supply and inadequate sanitation, further aggravated by ongoing 

conflicts. (USAID, 2015). According to REGIDESO (2010), water demand has been 

experiencing considerable growth in the urban areas of Burundi. Simultaneously, many 

households have resorted to utilising unprotected water sources, such as rivers, shallow wells, 

lakes, and water hauliers (De Keijser, 2019). A national water policy has been formulated in 

collaboration with numerous donors, including the World Bank, the European Union, 

Germany’s KfW, Austrian Cooperation, and UNICEF, to furnish financial support for ensuring 
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access to drinking water for the population. Furthermore, the government, via the National 

Water Master Plan, aims to establish a reliable and consistent supply of potable water to satisfy 

domestic requirements for households and communities (USAID, 2015).   

Burundi's water policy was introduced in 2009 to ensure the sustainable availability of drinking 

water resources. (1) Rehabilitation of drinking water supply systems, which could substantially 

enhance access to this essential resource; (2) construction of new systems in regions with the 

most significant shortages to mitigate regional disparities; (3) implementation of integrated 

management of the country’s water resources through multipurpose information systems; (4) 

enhancement of hygiene and sanitation standards; and (5) promotion of private sector 

investment in the sector to ensure its sustainability. The Government of Burundi (GOB) is also 

undertaking efforts to enhance the management of its watersheds with the aim of safeguarding 

water sources and increasing the availability of water for domestic use through the formulation 

of an Integrated Water Resources Management (IWRM) plan (WHO and UNICEF,  

2010). Burundi’s water supply is predominantly dependent on electricity for water pumping, 

which can be financed through revenues and water tariffs imposed on consumers. The 

distribution of electricity and water relies on support from donors and the collection of tariffs 

to ensure operational sustainability.     

2.3.6 Study area (Burundi)   

Burundi is a landlocked nation covering an area of 27,834 square kilometres, situated within 

the Great Lakes region. It shares borders with Rwanda to the north, Tanzania to the east, and 

the Democratic Republic of the Congo to the west (The World Bank, 2020; UNICEF, 2021). 

The country is characterised by its mountainous terrain, elevated plateaus, and abundant natural 

resources, including fertile land, lakes, rainfall, and rivers, which collectively bolster 

agricultural productivity and serve as primary sources of income for the population. (World 

Bank, 2017; De Keijser, 2016). Burundi is a developing nation characterised by significant 

water demand, with 80% of its population engaged in agriculture. Its economy is classified as 

low-income (The World Bank, 2020). As a result, the scarcity of safe drinking water presents a 

significant challenge to agriculture, social development, and related sectors. Omamo et al. 

(2006) contend that agricultural productivity has fluctuated, recording a growth rate of 1.3% 

between 1983 and 1993, and experiencing a decline of 0.4% in 2003. Burundi’s agricultural 

sector has experienced a decline in its capacity to meet the demands of the expanding 

population, exacerbated by inadequate road infrastructure. Residents in rural regions often 
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travel considerable distances to urban centres to obtain agricultural supplies (Baramburiye et 

al., 2013). This situation is attributed to the prevailing conflicts. More than half of Burundians 

(89%) live in rural areas, placing the country among the poorest nations in Sub-Saharan Africa 

(Nsabimana et al., 2020). In 2021, the estimated population of the African Great Lakes region 

was 12.5 million inhabitants. It is characterised as the most densely populated country in 

Southeast Africa, as well as the smallest in size. The official languages of the region are Kirundi 

and French (Diouf et al., 2014; Salas, 2017). Burundi is partitioned into two hydrological river 

basins: the Nile Basin, whose mouth lies in the Mediterranean in North-East Africa, and the 

Congo River Basin, which empties into the Atlantic Ocean. The crest of the Congo-Nile River 

watershed, oriented from South to North, serves as the natural boundary dividing these two 

river basins (Ndayizigiye, 2009). A study examining current and future water demand in the 

communes surrounding Kibira National Park in Burundi has identified water as a limited 

resource, subsequently affecting the community's quality of life. (Bankuwiha et al., 2015).   

Figure 2.3:   Map of the study area (Burundi)  

  

 Source: (EDSB-III, 2016-2017)     

2.4 Literature gaps  

Upon reviewing the literature, we identified a body of research indicating that household 

characteristics are significant factors in water access. Conversely, certain studies report no 

correlation between household attributes and the time required to obtain water. Notably, the 
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current research examined women's and young girls' access to drinking water for household 

consumption. The types of drinking water accessible to women and their travel durations to 

water sources, particularly for women managing households, represent a phenomenon that has 

not been extensively studied.    

A substantial body of research has explored the significance of water access for different 

demographic groups, including males, females, young children, and male household heads. 

However, this study concentrates specifically on women who serve as heads of households, 

recognising their pivotal role within family and community dynamics. Women are often 

considered a vital element in daily society due to their multifaceted responsibilities, which 

encompass tasks such as water collection, household management, decision-making, and other 

essential chores that sustain family life. Their contributions are indispensable, especially in 

contexts where access to water is limited or challenging. Women and girls frequently dedicate 

a significant portion of their daily time to collecting water, often travelling long distances to 

reach water sources. One of the aims of this study is to measure the time it takes women to 

fetch water for household use in relation to their sociodemographic and socioeconomic 

characteristics, such as age, marital status, level of education, employment status, type of 

residence, wealth index, and household size. It highlights the experiences of women who are 

household heads, examining how their water collection activities impact their daily routines. 

By focusing on women who walk to various water sources, the research sheds light on the 

broader social, economic, and demographic impacts of water access.   

According to Lawrence et al. (2002), individuals may experience limited access to safe water 

primarily due to income poverty, which underscores the economic barriers to securing adequate 

water sources. Numerous related studies have predominantly focused on the differences 

between rural and urban areas. However, our study also distinguishes itself by explicitly 

examining variations in household income among women in both rural and urban settings. It 

examines how these income disparities affect access to drinking water, both improved and 

unimproved, across two African nations, Burundi and Nigeria. While extensive literature exists 

on women’s roles as water collectors and their domestic responsibilities within households, a 

notable knowledge gap persists regarding how different types of water are utilised by women 

who are household heads. To address this, the study seeks to analyse the types of drinking water 

women use and explore the amount of time women spend walking to water supply sources, 
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thereby providing a nuanced understanding of how economic and geographical regions 

influence water access for women in these contexts.   

            2.4.1 Factors influencing a household’s drinking water.   

Several key determinants influence access to clean and safe drinking water worldwide. 

Socioeconomic and demographic variables that impact access to this service include age group, 

gender, marital status, educational attainment, household size, and income (Adams et al., 

2016). Nevertheless, each country encounters various factors or challenges. As previously 

noted, individual preferences or perceptions regarding drinking water significantly influence 

the discussion on safe household water. For example, some individuals inherently trust river 

water for their household consumption. Their ancestors utilised water from rivers, and they 

rarely experienced illness. Even when access to tap water is available in their residences, they 

prefer to walk to the river to obtain drinking water. This represents a prevailing belief among 

some women regarding their source of drinking water. Women and girls are particularly 

vulnerable to the dangers associated with collecting water from unimproved sources. To gain a 

deeper understanding of women's access to drinking water, the study investigates several 

presumed factors outlined below.     

Figure 2.4:   Types of drinking water sources  

  

 Source: Author’s compilation   
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            2.4.2 The influence of age on women’s access to water for household use.   

The influence of age on household access to drinking water appears to be more significant in 

low-income countries. In six rural regions of South Africa, 56% of adult women and 31% of 

young girls are tasked with collecting water for household use (Geere et al., 2010). The priority 

area identified by Oyekale and Ogunsanya (2012) is that both adult women and men are 

responsible for the majority of water collection in their households. Similarly, Graham et al. 

(2016) have demonstrated that children are withdrawn from educational activities to provide 

care for their younger siblings at home while their mothers are engaged in collecting drinking 

water for their households. This situation is notably common in households led by women, 

where these households frequently depend on women and children to undertake water 

collection responsibilities (Irianti & Prasetyoputra, 2019). Geere and Cortobius (2017) 

concluded that adult women and young individuals are present in significant numbers in urban 

and rural areas designated for household water collection. A notable effect on the communities 

would be the considerable variation in travel durations, which could negatively influence 

women and young girls within households. Graham et al. (2016) utilised data from the 

Demographic and Health Surveys (DHS) and the Multiple Indicator Cluster Surveys (MICS) 

spanning from 2005 to 2012 to delineate water collection labour across 24 sub-Saharan African 

countries. Their findings indicated that water collection times and gender distribution vary 

across sub-Saharan countries. Over two million households in Nigeria (2,924,068) reported that 

water collection was performed by adult women, with travel times to water sources exceeding 

30 minutes. Additionally, in Burundi, with 306,047 households, it was observed that adult 

women are predominantly responsible for water collection, often involving travel times greater 

than 30 minutes. Similarly, female children under the age of 15 in 1,045,647 households in 

Nigeria and 181,702 households in Burundi are consistently responsible for collecting water 

for their household needs. There appears to be a positive correlation between urban and rural 

households. Another significant aspect highlighted by Murwirapachena (2021) is that the age 

group represented the most consistent factor influencing household water consumption. 

According to Akinyemi et al. (2018) and Oskam et al. (2021), younger household heads used 

unclean water sources more frequently than their older counterparts. This indicates that the 

older demographic demonstrated a superior capacity compared to the younger cohort. 

Consistent with the findings of Clark and Finley (2007) and Gilg and Barr (2006), their results 

suggest that older households use a minimal amount of water, whereas that of younger 

household members (teenagers) is higher (Mayer et al., 1999; Lyman, 1992).  
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           2.4.3 The influence of residential places on women’s access to water for household use.    

In 2019, Omarova et al. identified, through their research on water supply challenges in rural 

regions, that access to potable water systems exhibits disparities between urban and rural areas. 

Understanding the factors that contribute to unequal water distribution, particularly within rural 

communities, is crucial for comprehending women’s access to water within their households. 

The consumption of drinking water from an improved supply source is consistently greater in 

urban regions compared to rural areas. Water sources, such as rivers, wells, ponds, and springs, 

are frequently found within rural communities. Access to improved drinking water sources 

remains a substantial challenge in rural areas (WHO & UNICEF, 2006; Gwimbi, 2011). This 

situation may be attributed to the inability to afford improved water sources, rapid urban 

population growth in developing regions, and migration (Obi et al., 2002; WHO & UNICEF, 

2006). Rural communities are often under-resourced and lack adequate services.    

According to UNICEF (2021), in the context of water scarcity, numerous neighbouring 

countries resettled in Burundi following the war. A total of 39,411 individuals migrated to 

Burundi in 2020. Furthermore, in 2021, 42,299 persons returned to Burundi from the 

Democratic Republic of Congo, Tanzania, and Rwanda. Their arrival exerts significant pressure 

on certain provinces that are already deficient in natural resources, such as Makamba, Kirundo, 

and Ruyigi, which are impoverished communities within Burundi. The global rural water 

supply infrastructure remains underdeveloped, as a considerable portion of the rural population 

consists of farmers who require adequate water resources to cultivate and sustain their crops 

(Oyekale & Ogunsanya, 2012). In their review, Bain et al. (2014) and WHO/UNICEF (2023) 

provided evidence indicating that the economic situation of the rural population has 

deteriorated more significantly than that of urban communities. Rural populations continue to 

experience poor water quality (Bain et al., 2014; Hutton & Chase, 2016). In the pursuit of 

potable water, some residents lacking access to clean water resort to the alternative utilisation 

of unimproved water sources for their households (Edokpayi et al., 2018; Omarova et al., 

2019). An additional factor contributing to the disparity between urban and rural water supply 

is that urban residents with inadequate water access tend to purchase water to compensate for 

this deficiency. Conversely, rural populations often need to travel in order to obtain drinking 

water (Ruel et al., 2010). Minna, a northern state in Nigeria, faces a water shortage for its 

residents, and the equitable distribution of water within the community is of utmost importance 

(Olomiyesan, 2019). The review conducted by Adegbehin et al. (2016) identified three primary 
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water sources in Minna—boreholes, wells, and water vendors—highlighting that more than 

half of the population (67%) lacks access to piped water supplies.    

2.4.4 The influence of travel time on water supply sources   

In sub-Saharan African countries, women and children undertake lengthy journeys to collect 

drinking water for their daily needs. (WHO & UNICEF, 2006; Sorenson et al., 2011). 

Furthermore, household members, including women and children, obtain their water from 

distant sources. The lack of access to sufficient drinking water results in extended travel times 

and poses a threat to the educational development of young children. Travel time is a key factor 

in the study of water accessibility (Koolwal & Van de Walle, 2013).   

To effectively address water-related issues at the household level, it is essential to comprehend 

the varying degrees of water access among women and their corresponding travel durations to 

water sources. In sub-Saharan African countries, over 25% of the population undertake water 

trips exceeding 30 minutes in duration, with women constituting 64% of this demographic, 

female children accounting for 8%, in comparison to 25% of men and 4% of boys (WHO & 

UNICEF, 2010). Another potential explanation, as proposed by Geere and Cortobius (2017), is 

that a common obstacle to household water access is the time required for travel. They 

emphasise that the SDGs may not be attainable given the ongoing issue of prolonged travel 

times in low-income countries. The WHO and UNICEF (2012) report that 71% of households 

in SSA obtain their drinking water from various sources located at considerable distances from 

their residences. This trend corroborates the observations of Sorenson et al. (2011) and Graham 

et al. (2016) regarding women and children as the primary actors in water collection across 

African countries. The average time required to procure water from distant sources in sub-

Saharan Africa is approximately 30 minutes per trip (WHO & UNICEF, 2012). The disparity 

may be elucidated by the availability of water at different levels, including drinking water 

situated within the yard or dwelling, external drinking water sources, and supplies provided by 

water vendors.   

The process of water collection is influenced by factors such as household size, travel durations, 

household socioeconomic status, and seasonal fluctuations (Sorenson et al., 2011). The 

research conducted by Abebaw et al. (2010) concerning access to improved water sources in 

rural Ethiopia also revealed that young female children, who are frequently tasked with water 

collection, experience setbacks in their educational progress. The time spent on water collection 
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detracts from the effectiveness of their study periods, both at school and beyond the home. 

Porter et al. (2012) contend that young schoolchildren were observed transporting goods and 

collecting drinking water to facilitate the payment of their school fees. They discovered that 

some young children in Ghana and Malawi reported arriving late to school due to water 

collection responsibilities. This finding aligns with similar studies indicating that load-carrying 

activities serve to mitigate poverty in specific households (Geere et al., 2010; Porter, 2011). 

They stated that the income generated from water collection sales could sustain the household 

for a specific period, noting that women and children predominantly bear the domestic load 

carrying responsibilities.    

From the perspective of our research, women and young girls obtain drinking water from 

multiple sources. Water is conveniently accessible both on the premises and outside the 

dwelling units, requiring women to travel from their homes to the water source and back. 

Women and young girls move from point A to point B and then return to point A. In this context, 

point A denotes the women’s households, whereas point B signifies the water supply source. 

Figure 2.4 below provides a comprehensive overview of the travel patterns of women in 

collecting water for household utilisation. Drinking water on premises is considered accessible 

“if the point of collection is within the dwelling, compound, yard or plot or delivered drinking 

water to the household (WHO & UNICEF, 2021). Drinking water is labelled unlimited when 

the round trip to collect water from the sources exceeds 30 minutes (WHO & UNICEF, 2021).      

Figure 2.5:   Household women transporting drinking water  

  

 Source: Author’s compilation     

This study investigates the travel durations of women as they endeavour to obtain water from 

sources situated outside their residences and subsequently return. Our research affirms the 

presence of disparities in these travel durations. External sources have substantially contributed 
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to the drinking water supply for certain households. Various factors can influence the time 

women spend accessing drinking water. The current study has identified factors that affect 

women's travel times for collecting water in Nigeria and Burundi. These factors similarly 

impact the time it takes households to reach water supply points. Furthermore, the variability 

in water collection durations highlights the challenges faced by women residing in sub-Saharan 

Africa. Additionally, the participation of various households in water access has also been 

examined.    

           2.4.5 The influence of educational level on women’s access to water for household use. 

Access to contaminated water serves as an impediment to fundamental development and social 

progress. The benefits of women’s educational attainment for the health and well-being of their 

families can be realised through various means (Hill & King, 1995). Furthermore, multiple 

factors influence access to water resources. The amount of time dedicated to water collection 

or fetching has a significant impact on the educational attainment of women and girls (Graham 

et al., 2016; Hutton & Chase, 2016). This can pose a threat to women’s education, development, 

and productivity.   

A study by Abubakar (2019) on factors influencing household access to drinking water in 

Nigeria found that the educational attainment of household heads affects the types of household 

drinking water sources. Koskei et al. (2013) demonstrated that limited access to water resources 

correlates with low educational attainment, insufficient income, and poor economic conditions 

within households. Approximately 60% of household heads with only primary education relied 

on unimproved water sources for their household needs (Koskei et al., 2013). The authors also 

observed that 10% of respondents with tertiary education used unimproved water sources, 

whereas 29% of household members used improved drinking water sources. In response to 

inadequate water access, household water challenges are significantly associated with 

education level (Tiwari & Nayak, 2013).   

Similarly, a considerable proportion of households may resort to collecting water from 

unimproved sources due to limited educational attainment. It is noteworthy that the population 

with higher education levels tends to prioritise and ensure superior water quality for their 

consumption compared to the less educated population. (Oskam et al., 2021). The variance in 

their findings indicated that households with higher educational levels possessed superior 

opportunities compared to those with lesser education, suggesting that proximity to enhanced 
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water sources or the availability of household water connections was a contributing factor 

(Adam et al., 2016). Water sources, including improved and piped water, in low-income 

countries are primarily utilised by educated women within households (Gomez et al., 2019). 

This situation has been exacerbated by an increasing trend of women and girls undertaking 

journeys to collect water, a phenomenon attributable primarily to the scarcity of water in the 

local area (Ellie, 2023). Consequently, providing unrestricted access to water has the potential 

to enhance school attendance rates and promote quality education (Ellie, 2023). Education 

among women has contributed to poverty reduction and improved access to water supplies; 

educated mothers tend to possess better knowledge of health services and hygiene (Hill & King, 

1995).   

            2.4.6 The influence of marital status on women’s access to water for household use.     

This study reveals a significant finding regarding women's need for a water supply, particularly 

highlighting the impact of their marital status as women who head households. According to 

Oskam et al. (2021), households with low socioeconomic status tend to rely on contaminated 

water sources. The data indicate that households headed by individuals with partners 

predominantly use unsafe drinking water. In contrast, those headed by individuals who have 

never married, are divorced, widowed, or not cohabiting with a partner primarily utilise safe, 

clean water sources for their household needs.   

However, this finding contradicts a study conducted in Indonesia, in which households headed 

by married women utilised improved drinking water for household needs (Irianti et al., 2016). 

A comparable pattern was documented in an earlier study conducted in Ghana and Bhutan. 

Adams et al. (2016) and Rahut et al. (2015) contend that households headed by women who 

have never been married possess access to improved drinking water sources. Household heads 

who are married, divorced, or widowed rely on unimproved drinking water sources. 

Furthermore, household members frequently migrate from one location to another. Access to 

improved water becomes increasingly complex. According to Brueckner (2013), internal 

migration impacts access to water outside of the dwelling units. A significant factor 

contributing to this issue is that populations dependent on agricultural activities for their 

livelihoods are vulnerable to natural disasters, which can impact their crop yields (Meeks, 

2018). Consequently, internal migration predominantly occurs after rural-rural or rural-urban 

movement (Meeks, 2018). In certain instances, women experience the loss of their income 

sources, such as farming, which may lead to financial constraints and potentially result in 
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limited access to improved drinking water sources. Sundari (2005) observes that in India, 

women predominantly migrate from one rural area to another. Over 75% of women in India 

are migrants; traditionally, women are expected to relocate to their husband’s residence after 

marriage (Sundari, 2005). An alternative explanation for this trend may be that women are more 

inclined to remain in their current place of residence, as they often feel a strong attachment to 

their environment. Consequently, migrating to their partner’s location may impact the 

accessibility of water sources and various other factors.  

2.4.7 The influence of women-headed households and water use  

Household heads play a vital role in ensuring access to safe and adequate drinking water for 

domestic use. According to Adam et al. (2016), female-headed households generally have 

better access to improved water sources for their households’ consumption. This trend may be 

attributed to the fact that women are often directly involved in water management and 

household sanitation practices. Supporting this, Abebaw et al. (2011) suggest that women and 

children are primarily responsible for collecting drinking water in many households, especially 

in rural settings. Their routine involvement in water collection places women in a strategic 

position to influence household water practices, including choices related to water source 

quality and storage. Consequently, women’s responsibilities and experiences can lead to a 

greater emphasis on securing improved and safer water sources, which can have a positive 

impact on households.  Culturally, Nigeria typically designates men as the heads of households; 

nonetheless, many households are headed by women due to various social or economic reasons. 

The gendered dynamics within Nigerian households influence decision-making processes 

related to water access and allocation. Moreover, household income level significantly impacts 

the degree of water utilisation, with wealthier households more likely to afford and access 

improved water facilities. In resource-constrained settings, limited household income can 

restrict access to quality water sources for domestic purposes. Overall, the interplay between 

household headship and income levels shapes the household’s capacity to access and utilise 

safe drinking water.     

2.4.8 The Influence of wealth index on household water use.   

Affluent households generally adopt capital-intensive approaches, such as drilling boreholes 

and installing water storage tanks, and are also more inclined to treat their water. These 

strategies seem to constitute a long-term initiative that addresses aspects of quantity, quality, 

and convenience (Majuru et al., 2016).   
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From a research perspective, the household wealth index has a significant influence on water 

demand (Fotue & Sikod, 2012). Further research indicates that households with greater wealth 

tend to have better access to drinking water, higher educational attainment, and higher income 

(Vásquez, 2012). It is acknowledged that wealthier households can provide their water sources 

within the household (Larson et al., 2006). Conversely, lower-income households often rely on 

unimproved water sources and face extended travel times to collect water (Zérah, 2000; 

Pattanayak et al., 2005; Cook et al., 2016).   

Nauges and Strand (2017) identified a significant and positive correlation between higher 

socioeconomic status and access to safe drinking water for individual use. According to Islam 

et al. (2020), populations with low socioeconomic status tend to experience inadequate access 

to improved water sources. Household wealth significantly contributes to household water 

consumption (Newton & Meyer, 2012; Yang et al., 2013; Pan et al., 2018; Murwirapachena, 

2021). According to Pan et al. (2018), a household wealth deficiency reduces water 

consumption, and concerns about substantial economic development may influence the 

decision to utilise improved water sources. Yuan et al. (2014) identified wealth as the most 

significant factor influencing water access; a household's capacity to afford drinking water is 

dependent on its income. One of the primary challenges highlighted by Emenike et al. (2017) 

is that approximately 80% of all government-operated water supply systems in small towns are 

non-functional. In numerous developing nations, affluent households utilise enhanced water 

supplies more frequently than their less affluent counterparts, who rely on unimproved water 

sources for their daily needs. Household piped water frequently satisfies the requirements of 

wealthier households, whereas standpipes are predominantly utilised within impoverished 

communities. (Virjee & Gaskin, 2010). Moreover, their study found that 50% of wealthier 

households have consistent access to potable water, compared to 24% of less affluent 

households. This disparity explains the issues of water scarcity and the extended travel 

distances to water sources. Research has also established that a stable income significantly 

enhances the utilisation of improved water sources. Conversely, households with lower income 

levels face considerable challenges in accessing safe drinking water (Shan et al., 2015). Newton 

and Meyer (2012) explicitly stated that household wealth is correlated with access to drinking 

water sources.  

 

https://uwcscholar.uwc.ac.za/home 



57  

  

2.4.9 The influence of household size on women’s access to water for household use.   

Access to drinking water and household size are fundamentally interconnected elements that 

influence water consumption patterns, with numerous studies highlighting a positive 

correlation between household size and water usage. As household populations increase, so 

does the demand for water to meet various daily activities, such as drinking, cooking, cleaning, 

and sanitation. Research conducted by Hoglund et al. (1999) and Arbués et al. (2003) provides 

empirical evidence that larger households tend to consume greater quantities of water, primarily 

because they require more water to serve the needs of each household member. This 

relationship is also affected by factors such as household composition, socioeconomic status, 

and access to water infrastructure.  

The size of a household affects not only the type of drinking water consumed but also influences 

the choice of water supply sources. Households with more residents often rely on high-capacity 

water sources, such as boreholes, wells, or communal pipelines, to ensure sufficient water 

availability. Fotue and Sikod (2012) and Murwirapachena (2021) have shown that the 

availability and selection of water sources are primarily determined by household size, with 

larger families tending to seek more reliable, higher-volume sources to meet their increasing 

water needs. This necessity for a reliable supply becomes especially critical in areas with 

limited or inconsistent water infrastructure. Furthermore, variations exist within households 

based on their demographic composition. Households with many children and adolescents 

typically exhibit higher water consumption levels than those composed mainly of adults. 

Children require substantial amounts of water for hygiene, bathing, and food preparation, 

contributing to an overall increase in household water usage. Studies by Gregory and Leo 

(2003), Jeffrey and Gearey (2006), Fielding et al. (2012), and Arbués et al. (2003) consistently 

demonstrate that the number of residents, particularly children, has a direct impact on 

household water demand. Households with more children tend to allocate a larger share of 

resources to water.  

It is also important to recognise that household size influences water use behaviours. Larger 

households might prioritise water for essential activities. However, they are also more likely to 

experience shortages if water access is constrained, leading to increased competition among 

members for available water resources. In some cases, larger households may adopt water 
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conservation practices or seek alternative sources to cope with high demand, further shaping 

their water consumption patterns.  

2.4.10 Women’s participation, roles, and responsibilities in water management.   

In numerous sub-Saharan African nations, Roy and Crow (2004) identified water scarcity 

among impoverished populations and the absence of improved drinking water sources in 

disadvantaged communities. Women who are heads of households are the focal point of this 

study; the primary emphasis is on elucidating the roles they play in securing access to water 

and the duration of travel to water sources outside their residences. It was previously stated that 

women predominantly bear the responsibility for water collection at the household level 

(Graham et al., 2016). Women’s interest and commitment to water management can help 

address water issues in the long term; their participation in water access may also reflect socio-

economic and demographic advantages in society. The findings of Svahn (2012) also 

underscore the notion that women’s involvement in water management diminishes gender-

related issues and inequalities, while enhancing water management and distribution. 

Furthermore, the role of women in water management has the potential to encourage greater 

female participation. The voices of women remain underrepresented both locally and 

internationally in water management (Meeks, 2018).   

Ray (2007) emphasises the importance of women’s participation and engagement in water-

related development planning. Women possess the capability, reliability, and determination to 

manage water resources, including aspects such as location, quality, and storage methods. 

Furthermore, water security is significantly enhanced when women are actively involved in 

decision-making processes (Ray,2007). It is also a fact that women lack political power, which 

may be an important barrier to gaining better access to water supplies (Graham et al., 2016). It 

is documented that the gender of local leaders was associated with investment in water 

supplies—more investment occurred when women were in charge. The proposed pathways 

through which women’s participation may impact water management can be generally 

classified into three mechanisms: their education, income, and place of residence. Women 

involved in the distribution, decision-making, and planning of water management may enhance 

individual well-being and improve water infrastructure (Chew et al., 2019).     
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2.5 Empirical Literature   

2.5.1 Sources of drinking water  

Access to safe water remains a fundamental element in achieving SDG 6 (WHO & UNICEF, 

2021). The quality and sustainability of water are crucial for economic, social, and cultural 

development. Different individuals or population groups have access to different water sources, 

depending on the availability of those sources.   

2.5.2 Definition of water   

Numerous scholars have recognised water as a vital natural resource and an indispensable 

requirement for all households. Our research considers the following definitions of basic or 

improved drinking water.  

Safe water refers to water intended for domestic use, which is free from hazardous constituents 

that could compromise its safety for drinking and other domestic purposes (World Health 

Organisation, 2020). Potable water is defined as water suitable for drinking, free from 

contaminants that could compromise its safety (World Health Organisation, 2020). According 

to a study conducted by Bature et al. (2021) on the assessment of water supply and sanitation 

in Kaduna metropolis, northern Nigeria, drinking water can be conceptualised as the accessible 

water supplied to meet the population's needs. This includes domestic, industrial, and 

agricultural uses, encompassing both quality and quantity.  Additionally, water supply systems 

must fulfil the requirements for public, commercial, and industrial activities (Bature et al., 

2021). The population relies on water for vital activities, including cooking, drinking, washing, 

household chores, and domestic use. Water used within households is essential for guaranteeing 

individuals' access to water for domestic and hygiene purposes (Howard et al., 2003). 

According to WHO and UNICEF (2006), drinking water pertains to water that is readily 

accessible for household utilisation, encompassing activities such as cooking, drinking, food 

preparation, and personal hygiene. Households equipped with piped water sources, protected 

wells, protected springs, boreholes, and collected rainwater are categorised as having ‘basic’ 

drinking water services (Hutton & Whittington, 2015). Water supply refers to the provision of 

water by public utilities, commercial entities, community efforts, or individuals, typically 

facilitated through a network of pumps and pipelines (Eludoyin & Olanrewaju, 2022).    

Numerous studies have been conducted on water access, household water, as well as rural and 

https://uwcscholar.uwc.ac.za/home 



60  

  

urban water supplies. This research indicates that water access varies, the distribution of water 

is unequal, and women and girls primarily serve as the foremost water collectors for their 

households and communities (Howard et al., 2003; Sorenson et al., 2011; Graham et al., 2016; 

Adams et al., 2016; Hutton & Chase, 2016; Koehler et al., 2018; Omarova et al., 2019; Howard 

et al., 2020; Bature et al., 2021).  

Households with reliable water supply sources were observed to exhibit superior health 

outcomes compared to those with extended travel durations to obtain water (Howard et al., 

2020; Willis et al., 2011). The ability of individuals to access water for domestic use correlates 

with an increase in water demand, which, according to empirical regularities, is more 

discretionary. Howard and co-authors (2020) delineate three categories of domestic water use: 

consumption (including drinking and cooking), hygiene (comprising basic personal and 

domestic cleanliness needs), and amenity use (such as car washing and lawn watering). 

According to Howard et al. (2020), the recommended daily water intake is 5.3 litres per person. 

Water accessibility refers to the effort, quantified in terms of total time (including waiting) 

and/or distance, that an individual must undertake to collect water. WHO and UNICEF (2000) 

define access to basic water as a supply of 20 litres per person per day from a water source 

located within one kilometre of the household. Table 1 below correlates household drinking 

water with various service levels necessary for maintaining good health, including households 

experiencing inconsistent water supply, those using less water, and households with water 

prices exceeding their income.   
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Table 2.1:  Howard’s Summary of water access, adequacy, and level of health concern.   

Access level and typical 

volumes of water used in the  

home  

Accessibility of water 

supply   

Adequacy for health needs  Level of 

health 

concern  

Inadequate access (quantity 

collected can be below  

5.3L/person/day)  

More than 1000m in 

distance or 30 

minutes total 

collection time  

Drinking–cannot be assured  

Cooking–cannot be assured  

Hygiene–cannot be assured at home, 

compromising food hygiene, 

handwashing, and face washing; 

other hygiene activities have to be 

undertaken away from the home   

Very high   

Basic access (average 

quantity unlikely to exceed  

20L/person/day)  

100-1000m in 

distance or 5-30 

minutes total 

collection time  

Drinking–should be assured  

Cooking–should be assured 

Hygiene–food hygiene, 

handwashing, and face washing may 

be assured; bathing and laundry 

cannot be assured at home but may 

be carried out at a water source  

High   

Intermediate access (average  

quantity about 50 

L/person/day)  

Water delivered 

through one tape on 

the plot, or within 

100m or 5 minutes 

total collection time  

Drinking–assured                    

Cooking– assured                  

Hygiene–all food hygiene, 

handwashing, and face washing 

assured under non-outbreak 

conditions; enhanced hygiene during 

infectious disease outbreaks not 

assured; bathing and laundry at home 

should also be assured  

Medium   

Optimal access (average 

quantity more than 100  

L/person/day)  

Water supplied 

through multiple taps 

and is continuously 

available   

Drinking–all needs met          

Cooking–all needs should be met 

Hygiene–all food hygiene, 

handwashing, and face washing 

needs should be met, including 

bathing and laundry at home, and 

household cleaning  

Low  

 Source: Howard et al. (2020)    

Howard and co-authors (2020) summarise access to water in three principal categories: 

households utilise basic water access, characterised by reduced collection time, which is 

sufficient for drinking, cooking, food preparation, hand washing, and face washing. However, 
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it is inadequate for other activities such as bathing, laundry, and household cleaning. 

Consequently, households may be compelled to seek alternative water sources outside their 

premises. Intermediate access refers to situations where water is available on the plot. This 

analysis yields an adequate quantity of water for personal use, including drinking and cooking, 

with minimal travel time required. Furthermore, productive activities, such as childcare, food 

preparation, education, and development, are documented. Optimal access to water entails 

multiple sources, such as taps, ensuring consistent and available quantities suitable for cooking, 

drinking, food hygiene, and personal hygiene. Additionally, the level of water access has a 

positive influence on nutritional income and the health of household members. Howard et al. 

(2020) demonstrated that increasing levels of water access— categorised as basic, intermediate, 

and optimal—are frequently associated with water safety for consumption. Moreover, these 

levels can be utilised to examine various degrees of household water access.     

2.5.3 Improved drinking water sources   

An improved water source is situated on the premises, accessible as required, and free from 

faecal and priority chemical contamination (WHO & UNICEF, 2017). Improved water sources 

include piped water into dwellings, plots, or yards; public taps or standpipes; tubewells or 

boreholes; protected dug wells; protected springs; and rainwater collection systems. Water is 

considered insufficient when it fails to meet the population's needs and demand (Appelgren & 

Klohn, 1999). Individual water demand varies across different locations and countries 

(Chaminuka & Nyatsanza, 2013). Water scarcity adversely affects women's social lives. 

Typically, women bear the primary responsibility for household water management, a task they 

perform daily (Chaminuka & Nyatsanza, 2013).    

2.5.4 Piped water connections  

In addition to water access, the study emphasises the importance of understanding the different 

types of water supply sources that affect users' choices, as well as guaranteeing access to 

potable water for households. This section delineates various improved water sources, 

illustrating that household water use spans a wide range of requirements and demands. 

According to WHO and UNICEF (2012), globally, only 80% of the urban population had piped 

water connections, whereas 29% of the rural population had access. The majority of the 

population without access to improved drinking water resides in rural areas. Households utilise 
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various water supply sources to meet different needs, including cooking, drinking, and personal 

hygiene (Cook et al., 2016).   

Essentially, piped water in the yard or dwelling is of paramount importance for every 

community. The absence of piped water within the household heightens the burden of 

collecting water from alternative sources outside their dwelling units. (Nauges & Strand, 2017).  

A study on impoverished urban households in Morocco has revealed that the presence of a 

household water supply increases the likelihood of more advantageous time utilisation (Devoto 

et al., 2012). They cited WHO and UNICEF (2005), stating that a minimum of 42% of the 

population had a household water connection (i.e., a tap). Similar evidence from rural Ghana 

indicates that only 5% of the population has piped water not directly accessible within their 

premises (Nauges & Strand, 2017). According to Adeleye (2014) and co-authors, the persistent 

lack of potable water accounts for the frequent visits of women and children to water sources 

and the lengthy queueing times. Moreover, they observed that women and children travel to 

more distant water sources when the queues are unmanageable.   

Rainwater harvesting (RWH) has become an established practice among certain developing 

nations in Africa as an alternative solution to household water scarcity. The implementation of 

RWH facilitates access to water for impoverished households (Kahinda et al., 2007). This 

methodology involves collecting water from rooftops and courtyards for domestic use, 

including drinking, washing, and cooking (Kahinda et al., 2007; Al Mamun, 2020). It is 

documented that during the rainy seasons, travel times decrease and water storage capacity 

increases. Women in the household are responsible for collecting rainwater for domestic use. 

Furthermore, this process contributes to the replenishment of both ground and surface water 

sources (Chaminuka & Nyatsanza, 2013; Al Mamun, 2020). Rainwater Harvesting (RWH) is 

the process of collecting water and utilising precipitation from a catchment area. This method 

has been implemented in response to the ongoing water crisis (Al Mamun, 2020). RWH 

addresses water scarcity within households and reduces the need for lengthy travel to access 

water, providing substantial quantities for domestic use and lowering costs associated with well 

drilling and water supply from public and private taps, as well as water vendors. (Kheria, 2016). 

Figures 2.6 below present several examples of various water supply sources. The dynamics of 

water vary across households (Geere & Hunter, 2020).   

    

 

https://uwcscholar.uwc.ac.za/home 



64  

  

Figure 2.6:   Drinking water piped into the household.   

  

Source: Sansom et al. (2004) 

Figure 2.7:   Drinking water piped into the yard  

  

Source: Sansom et al. (2004)  
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Figure 2.8:   Public standpipe water source  

  

Source: Sansom et al. (2004)  

Figure 2.9:   Groundwater  

  

Source: Ighalo and Adeniyi (2020).     

Figure 2.10:   Vendor harking water to the household and protected well.   

  

Source: Adegbehin et al. (2016). Source: Olsson and Karlsson (2013).  
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Figure 2.11:   A roof catchment rainwater harvesting system.  

  

Source: Kheria, 2016  

2.5.5 Unimproved drinking water sources   

Water from unprotected sources includes unprotected dug wells, unprotected springs, and 

surface water from rivers, dams, lakes, ponds, streams, canals, and irrigation channels. 

Additionally, water supplied by vendors—such as carts with small tanks or drums and tanker 

trucks—along with tanker truck water, as outlined by WHO and UNICEF (2017), is considered. 

The lack of access and inconsistency in water supply led rural populations to utilise multiple 

water sources for their households (Omarova et al., 2019). According to Clasen et al. (2014), 

unimproved water sources also influence individual and household choices within society.  
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Figure 2.12:   Unimproved drinking water sources  

  

Source: Kumpel et al. (2016)  

2.6 Conceptual framework of the study   

The conceptual framework depicted in Fig. 2.13 encapsulates our central research hypothesis: 

that household water access is influenced by a complex interplay of various factors. Drawing 

on both theoretical and empirical literature, we identify key determinants of access to drinking 

water for household consumption. This study engages with multiple theoretical perspectives, 

including wellness theory, time allocation theory, the theory of planned behaviour, the theory 

of access, and social cognitive theory, all of which contribute to understanding women’s access 

to water within household settings.  

A core premise is that access to water for women-headed households depends significantly on 

their residential context, particularly the type of residence. Larger households are theorised to 

utilise more water than smaller ones, due to increased domestic needs. Furthermore, household 

age composition plays a role: older members are presumed to consume less water on average, 

often sourcing their water from vendors or tanker trucks, whereas younger members tend to 

https://uwcscholar.uwc.ac.za/home 



68  

  

use more water, frequently making long journeys to access water sources, thereby impacting 

overall household water dynamics.  

The framework explicitly hypothesises that sociodemographic variables, such as age, gender, 

ethnic group, and marital status, influence women’s access to household water. For instance, 

female-headed households may experience different access challenges, reflecting gendered 

disparities in resource allocation. Additionally, socioeconomic factors, such as educational 

attainment, sources of income, and household size, are believed to influence pathways to water 

access. Higher education levels are associated with better opportunities to access improved and 

reliable drinking water, partly because education enhances awareness of water quality issues 

and promotes social empowerment.  

Sources of income also play a vital role; households with stable, sufficient income are better 

positioned to afford improved water services or to pay for alternative water supply options, 

reducing reliance on distant or unreliable sources. Conversely, limited income can constrain 

access, necessitating additional travel or reliance on unsafe water sources. The number of 

household members further influences water demand, with more residents correlating with 

higher consumption requirements; thus, household size is a fundamental factor in determining 

water needs and access.  

Overall, this framework highlights that water access is not merely a function of infrastructure, 

but is also influenced by socioeconomic variables, demographic characteristics, and household 

composition. These factors interact dynamically, shaping women’s ability to secure safe, 

affordable, and sufficient water for household use. Recognising these influences is essential for 

devising equitable water policies and interventions that address both infrastructural deficits and 

socioeconomic disparities impacting women’s water access.   
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Figure 2.13:  An overview of the association between household women’s characteristics 

and types of drinking water sources.   

Source: Author’s Compilation           
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2.6.1 Hypotheses to be tested  

The conceptual framework underlying this study generated several hypotheses regarding its 

variables. It also acknowledges the presence of multiple factors influencing women-headed 

households' access to drinking water. Each hypothesis necessitates rigorous testing to determine 

the relative strength of these factors in describing and illustrating disparities at the household 

level.       

I. The travel time taken to various sources of drinking water is determined by the area of 

residence and the socioeconomic status of women.  

II. There is a relationship between access to improved drinking water and household 

women’s characteristics, such as age, population group, marital status, educational 

status, types of residence and number of household members.     

III. Demographic and socioeconomic characteristics, such as age group, educational 

status, marital status, population group, and currently working, determine women’s 

access to unimproved drinking water.   

IV. Household characteristics, such as household size, can influence women's choice of 

drinking water. Especially households with larger members are more likely to 

experience long travel times.  

V. Educational status, marital status, place of residence, age group, and population status 

are the main determining factors of women’s access to water outside the households.    

2.7 Chapter Summary  

The literature review conceptualised access to drinking water and the time required to collect 

it from facilities. To provide a deep understanding of water access, our study explained that it 

is driven by socioeconomic and demographic factors. The literature review conceptualised 

access to drinking water primarily through the lens of availability and the time required to 

collect water from various facilities. This approach emphasises that water access is not solely 

about physical proximity but also about the social and demographic factors that influence an 

individual's ability to obtain safe, sufficient water. To deepen our understanding of water 

access, our study highlights that it is intricately linked to socioeconomic factors (such as 

income, education, and household size) and demographic characteristics (including age, 

household size, and marital status). These factors collectively determine the ease or difficulty 
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individuals face in accessing water, shaping both their experiences and outcomes related to 

household water security.  
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CHAPTER  3: METHODOLOGY  

3.1 INTRODUCTION  

This chapter presents the study's data and the methodological approach employed. It also 

provides a description of the data and the variables of interest. The study further identifies the 

research methodology, study participants, data collection instruments, and questionnaire types 

utilised in Nigeria and Burundi. Moreover, the study investigates the specific participants, the 

context of the study, the research type, the instrument, and the data collection method to validate 

its reliability.  The analysis delineates various stages, including the elimination of empty 

variables, the removal of duplicates, and the recoding of variables. This chapter presents the 

study's aims and objectives. It provides a comprehensive explanation of the methodologies 

employed in this research, which investigates women's household water shortages and travel 

times to water sources in sub-Saharan African nations, specifically comparing Burundi and 

Nigeria. Additionally, the study seeks to examine the correlation between the characteristics of 

women within households, the types of water sources utilised, and the duration of their journeys 

away from home. The research also considers the availability of domestic water for women. A 

comparative analysis of Burundi and Nigeria is conducted to identify both differences and 

similarities in water access among women who head households.  

3.2 The research perspective  

The Demographic and Health Survey (DHS) website supplied the secondary data for this 

quantitative research following authorisation from the data originators. The dataset was 

obtained through a survey covering drinking water sources and travel durations to various water 

supply sources across Nigeria and Burundi. Secondary data serves as a valuable instrument in 

research investigations, constituting an empirical exercise comparable to primary data (Doolan 

and Froelicher, 2009; Johnston, 2014). Doolan and Froelicher (2009) assert that researchers 

may utilise quantitative research methods to address their research questions and objectives. 

Similarly, quantitative research facilitates comparisons between groups (Yauch and Steudel, 

2003). This study concentrates on women who lead households, and various theoretical 

approaches were examined. These include Dunn’s high-level wellness theory, the theory of 

planned behaviour, the time-allocated theory, the theory of access, and social cognitive theory, 

which were employed to conceptualise the topic of women’s access to water for household use 

in sub-Saharan African countries. These theories have resulted in the development of several 
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hypotheses. Our study employed a quantitative research methodology, specifically a cross-

sectional survey, for several reasons: It facilitates benchmarking and comparative analysis of 

trends and progress across various countries, and it emphasises the importance of 

comprehending the experiences of individuals and households residing in water-sacred zones, 

as well as their limitations in accessing clean water within the environment. We connect 

variables and evaluate hypotheses to visualise the relationship or association between women-

led households and their access to potable water. However, this specifically investigated the 

correlation between women’s attributes and the duration they spend travelling to water sources 

beyond their households.  

The DHS exercise involved the random selection of households, the collection, collation, and 

provision of current information, and the analysis of survey data. The population sample was 

selected using a stratified, two-stage cluster design, where enumeration areas (EAs) served as 

the primary sampling units and household listings were used as secondary sampling units. 

Furthermore, a cluster is defined as the smallest geographical statistical unit used in 

demographic and health surveys. It consists of several adjacent households within a specific 

geographical area. A cluster corresponds to a segment of a larger geographical region, such as 

an EA. Comprehensive data was gathered concerning fertility, marriage, fertility preferences, 

utilisation of family planning methods, child-feeding practices, nutritional status of women and 

children, HIV/AIDS, women and children within households, women’s access to water, travel 

times required to collect drinking water, and other related subjects through the employment of 

computer-assisted personal interviews (CAPI). The Demographic and Health Survey is a 

nationally representative survey conducted over a five-year period. The National Population 

Commission (NPC) executed the 2018 Nigeria DHS in collaboration with the National Malaria 

Elimination Programme (NMEP) of the Federal Ministry of Health, Nigeria. The Institute of 

Statistics and Economic Studies of Burundi (ISTEEBU), in close partnership with the Ministry 

of Public Health and the Fight against AIDS, integrated the 2017 Burundi Demographic and 

Health Survey (BDHS). The NDHS data collection took place from August 14 to December 

29, 2018, while the BDHS data collection occurred from October 9, 2016, to March 7, 2017. 

3.3 Data used  

As previously indicated, the data for this research were obtained from the Demographic and 

Health Survey website. This National Demographic and Health Survey (NDHS) was the sixth 

in a series, following the surveys conducted in 1990, 1999, 2003, 2008, and 2013. Conversely, 
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the Burundi Demographic and Health Survey (BDHS) 2017 was the third survey subsequent to 

the 1987 and 2010 surveys. The Burundi Demographic and Health Survey (BDHS) is also 

known as the Troisième Enquête Démographique et de Santé au Burundi (EDSB-III). The study 

concentrated on data obtained from the 2018 survey for Nigeria and the 2017 survey for 

Burundi. Based on the findings, these two datasets (NDHS 2018 and EDSB 2017) constitute 

the most recent demographic and health surveys for Nigeria and Burundi. Concerning the 

objectives of the NDHS 2018, basic demographic and health estimates were updated, including 

direct information on fertility, breastfeeding practices, nutritional status of women, domestic 

violence, malaria prevalence, awareness and behaviour related to HIV/AIDS, household 

sources of drinking water, and other pertinent topics. Policymakers and programme managers 

are encouraged to utilise this information to formulate strategies, evaluate, and develop 

programs aimed at improving the health of the nation's population. The findings from the 

NDHS 2018 have generated important indicators relevant to the SDGs in Nigeria.  

3.4 Instrument and sample design.   

The National Population Commission conducted the Nigeria Population and Housing Census 

of the Federal Republic of Nigeria (NPHC) in 2006, and its framework was subsequently 

utilised in the Nigeria Demographic and Health Survey 2018 (NDHS, 2018). Demographic and 

health survey sample designs employ a two-stage probability sampling method, with survey 

samples drawn from an up-to-date census sampling frame. Moreover, a probability sample is 

distinguished by the random selection of units, each possessing known and non-zero 

probabilities of selection. A sampling frame constitutes a comprehensive list of all sampling 

units that wholly encompass the target population.   

Nigeria is divided into states for administrative purposes; each state is further subdivided into 

local government areas (LGAs), which are divided into wards. The Burundi Demographic and 

Health Survey 2017 sample was obtained through a stratified, two-stage area sampling method.  

Burundi was divided into 18 areas, corresponding to the 18 provinces within the study region, 

excluding Bujumbura Mairie, which is a solely urban area. Two distinct strata were established, 

representing urban and rural areas. The sample was chosen utilising a stratified sampling 

approach, wherein each stratum was independently selected. Stratification segregates the 

sampling frame into subgroups or strata according to criteria to ensure they are as homogeneous 

as possible. This stratification process can also serve to prevent sampling errors. The survey 

partitioned Nigeria into EAs based on the census framework. The EAs constituted a primary 
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sampling unit (PSU), also referred to as a cluster, in the NDHS 2018. Data derived from the 

census, based on the EAs and LGAs, were utilised to generate and identify an inventory of 

EAs, estimate household counts, and categorise EAs as urban or rural according to the 

predetermined minimum population threshold of 20,000, which is classified as urban in 

Nigeria.      

Initially, 554 primary sampling units (PSUs) were selected from the list of enumeration areas 

(EAs) used for the 2008 General Population and Housing Census (RGPH). This selection was 

conducted using a structured, proportional sampling design based on the household numbers in 

Burundi (Burundi Demographic and Health Survey, 2017). Households were selected from 

each cluster, with a sample of 30 households per cluster, which was larger in urban areas than 

in rural regions. The total number of households included in the study reached a maximum of 

16,620. This comprised 3,180 households in urban areas, divided among 106 clusters, and 

13,440 households in rural regions, divided among 448 clusters.   

In Nigeria, 74 sampling strata were identified and independently sampled within each stratum. 

The process commenced with 1,400 EAs, selected with probability proportional to the size of 

the EA. In the second phase, each cluster comprised 30 households, totalling 42,000 

households. Household enumeration was conducted using electronic tablets, and a computer 

algorithm was used to select families randomly. The interviewer conducted interviews solely 

with the pre-selected families. To mitigate bias, the substitution or alteration of pre-selected 

homes during the execution periods was strictly prohibited. The 2018 NDHS included all 

females aged 15 to 49 residing in the identified sample households, as well as visitors who 

stayed overnight the night before the survey and were consequently included in the interview. 

(Nigeria Demographic and Health Survey, 2018). According to the 2018 Nigeria DHS, a total 

of 1,389 clusters completed the exercise; however, some were excluded due to high levels of 

insecurity and insurgency. Moreover, the survey conducted in Borno involved removing 

approximately 11 local government areas, with the remaining 16 local government areas 

serving as replacements for the excluded clusters.   

Questionnaires served as the primary instrument for data collection from respondents; four 

questionnaires were utilised in Nigeria and Burundi: the Household, Women’s, Men's, and 

Biomarkers questionnaires. However, the study focused specifically on the Household and 

Women's questionnaires. The household questionnaire documented all regular members and 

guests within the designated households. Respondents for the Household Questionnaire were 
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educated individuals aged 15 or older residing in the household. The purpose of the Household 

Questionnaire was to identify eligible women for individual interviews. Furthermore, qualified 

women were selected for individual interviews based on the families chosen in the sample, and 

fundamental demographic information was collected regarding each individual's 

characteristics, such as age, sex, marital status, place of residence, sources of drinking water, 

educational level, travel time to water sources, household head, and other pertinent details.   

The women's questionnaire constitutes the central element of the DHS surveys and includes 

a list of household members. It covers all significant topics concerning the study and gathers 

information on women’s background and characteristics, such as age, education, religion, 

occupations, and employment status. The standard Demographic and Health Survey (DHS-7 

2013–2018) questionnaire, developed and adapted by the DHS programme, was tailored to 

address the population and health issues relevant to Nigeria. Moreover, the questionnaires were 

translated into the three principal languages spoken in Nigeria (Hausa, Yoruba, and Igbo), and 

in Burundi, they were prepared in two major languages (French and Kirundi). This represented 

the primary population in Nigeria.   

As previously indicated, the data collection process necessitated the use of Computer-Assisted 

Personal Interviewing (CAPI). Furthermore, a pretest was conducted to ensure that the 

personnel involved in data processing were acquainted with the DHS questionnaires and the 

CAPI system, as well as to evaluate the effectiveness of the questionnaire across various 

languages. The entire pretest process spanned three weeks, commencing on April 30th and 

concluding on May 20th, 2018, in Nigeria and Burundi. Concurrently, a period of over four 

weeks was observed from June 8th to July 11th, 2016. The staff of the International Consulting 

Firm (ICF) facilitated the initiation and training of the pretest, with a primary emphasis on 

interview techniques and procedures for administering demographic and health survey 

questions, as well as computer-assisted personal interviews. The fieldwork associated with the 

pretest was conducted within communities where the predominant languages spoken were 

English, Hausa, and Yoruba. Each team conducted preliminary assessments in both urban and 

rural environments. The completion of eight (8) clusters was achieved, with field activities in 

Burundi conducted across eight (8) zonal districts, four (4) located in rural regions of Bubanza 

Province and four (4) in urban zones of Bujumbura-Town, subsequent to the successful 

execution of the pilot survey. Participants not included in the main study were selected for 

participation in the pretest.   
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3.5 Data sources and collections  

We acquired the secondary data from the DHS website, obtaining authorisation for its use from 

the data providers. These surveys were conducted in Nigeria in 2018 and in Burundi in 2017. 

Among the surveys conducted by the National Population Commission, the 2018 Nigeria 

Demographic and Health Survey was the sixth and most recent of its kind to be undertaken. 

The Demographic and Health Survey in Burundi was the third survey to be conducted in 2017.   

As previously stated, the NDHS exercise spanned four months, from August 14th to December 

29th, 2018. The Burundi Demographic and Health Survey spanned five months, from October 

9, 2016, to March 7, 2017. Each cluster was assigned a total of 37 teams, with each team 

comprising one supervisor, two male interviewers, three female interviewers, one field editor, 

a nurse, and a laboratory scientist. State coordinators and quality controllers were managed 

after the initial week of fieldwork and question review. The team was prepared to carry out the 

task across various states. However, some states experienced delays in data collection due to 

security concerns. Fieldwork supervision is a crucial component of data collection. 

Furthermore, this supervision was recurrent in the Nigeria DHS.  

In Burundi, a total of 147 agents were organised into 21 work teams, each consisting of 7 

members, including a team leader, three investigators, an investigator, and two health workers. 

Six field supervisors oversaw these 21 teams, with three from the Ministry of Public Health 

and the remaining from ISTEEBU. Compared with the two preceding EDSs, which employed 

physical questionnaires for field data collection, the EDSB-III, conducted in 2016-2017, 

utilised tablet PCs for this purpose. Team members utilised Bluetooth technology for data 

transfer, while team leaders at the ISTEEBU central office level performed data transmission 

via the internet. At the conclusion of each day, team leaders were required to transfer the data 

to the central server. Monitoring of the collection was conducted regularly at both the office 

and field levels. During the survey, a total of 41,821 women aged 15-49 were successfully 

interviewed across all selected households. The majority of the collected data represents the 

entire nation, including urban and rural areas in Nigeria and Burundi, such as Bujumbura-

Mairie and other provinces.      

   3.6 Data analysis and methods.   

Statistics encompass the collection, analysis, and dissemination of information from sampled 

data in our environment or society (De Smith, 2015). The study examines pertinent data from 

https://uwcscholar.uwc.ac.za/home 



78  

  

the 2018 NDHS (Nigeria Demographic and Health Survey) and 2017 EDSB (Demographic and 

Health Survey Burundi). This specific dataset is selected due to its inclusion of all relevant 

variables: characteristics of women in households and their socio-demographic factors. The 

analysis encompassed all states and provinces in Nigeria and Burundi. Socioeconomic 

variables include education and employment status. Demographic variables consist of age, 

gender, marital status, and place of residence. Household variables include household size, 

household wealth index, and household headship. Water access variables pertain to the types 

of drinking water sources and the travel time required to collect drinking water.    

3.6.1 Measurement scales: Variables are assessed utilising diverse scales, including counts, 

sets of decimal values, and binary responses (yes/no). A measure of the variable's level of 

measurement overall.   

3.6.2 Nominal: The variable is considered nominal if it effectively differentiates or categorises 

between groups or objects without implying any form of ranking for arithmetic purposes. 

Nominal scales encompass yes/no questions such as marital status, religion, gender, and 

ethnicity (De Smith, 2015; Stehlik-Barry & Babinec, 2017; Almquist et al., 2020).    

3.6.3 Ordinal: Refers to the organisation or ranking of data or variables from the smallest to 

the largest or from lesser to greater. It facilitates differentiation among measured variables. 

Examples of such data include age groups and educational levels, as well as primary, secondary, 

and higher (De Smith, 2015; Stehlik-Barry & Babinec, 2017; Almquist et al., 2020).    

3.6.4 Scale: Refers to the data's values, which are numerical figures of fundamental 

significance and represent order and distance. Examples include income, drinking water 

quality, and the time required to reach water sources (Almquist et al., 2020).    

3.6.5 Secondary data: Refers to information previously collected by another party, 

organisation, or entity that has already been subjected to statistical analysis. Data is a 

fundamental resource required for analysis in every academic research study. Various types of 

data exist, including primary and secondary data. This study deliberately selected secondary 

data because it aligns with the research objectives and questions. Moreover, it examines the 

factors affecting the backgrounds and characteristics of women-headed households in terms of 

water access across two nations. Secondary data is essential in research, as it guarantees 
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organised data collection, comprehensive documentation, proper storage in databases, and 

ready accessibility for analysis (Cheng & Phillips, 2014; Mazhar et al., 2021).   

3.6.6 Comparative analysis: The research encompassed countries within Sub-Saharan Africa, 

specifically Nigeria and Burundi. It examined access to potable water and the duration required 

to retrieve water from available sources, additionally identifying certain similarities and 

differences in water accessibility among women-headed households. The analysis scrutinised 

women's socioeconomic and demographic variables through comparative methods. Conducting 

a comparative study can be advantageous and effective, provided it is approached with 

meticulous study design and data utilisation procedures, alongside the systematic application 

of statistical tools to produce a standardised research conclusion (Sun & Lipsitz, 2018).  

According to Cole and Means (1981), comparative research is valuable because it investigates 

effects associated with varying values of significant variables that cannot be controlled within 

experimental settings. Moreover, such studies offer potential benefits in the formulation and 

enhancement of hypotheses.   

3.7 Variables and types of data  

In most cases, variables are classified into two categories: response variables, which are 

primarily dependent variables and are denoted by Y, and predictor variables, also known as 

independent variables, which are denoted by X.   

3.7.1 Statistical Package for the Social Sciences (SPSS): This Statistical Package for the 

Social Sciences was initially established in 1975, subsequently developed and acquired by IBM 

in 2009, and was first released in 1968 following its development by Norman H. Nie, Dale H.  

Bent, and C. Hadlai Hull. SPSS is extensively utilised to perform complex statistical 

computations. It is commonly employed to conduct comprehensive analyses of datasets and 

related areas, such as forecasting, market research, data mining, economic and social surveys, 

and medical research (DeCoster & Claypool, 2004). Additionally, it can be used to display the 

distribution of dataset values.   

3.7.2 Univariate analysis presents the frequencies and occurrences of variables. It 

simultaneously examines a single variable, facilitating the presentation and comprehension of 

trends and the frequency of specific variables (Bertani et al., 2018).  
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3.7.3 Bivariate analysis (Cross tabulation) considers two variables, namely dependent and 

independent, and determines their relationship or correlation (Nsengiyumva, 2013). Within 

datasets, one or more predictor variables influence the response variable. Conversely, the 

predictor variables account for changes in another variable (Bertani et al., 2018).   

3.7.4 Chi-square test statistics: A Chi-square test is a nonparametric statistical method 

developed to determine the relationship between two categorical variables (DeCoster and 

Claypool, 2004). This study employed Chi-square tests to present the p-value, which indicates 

the probability of the observed results under the null hypothesis, thereby informing decisions 

to accept or reject it. The subsequent equation was utilised to compute the results of the Chi 

square test.  

 χ2 = Chi-squared, Oi = Observed value, and Ei = Expected value  

3.7.4.1 Level of significance and p-value: The significance level, or probability, was set at 

0.05 (statistically significant at the 5% level). The p-value plays a crucial role in the study's 

findings (Almquist et al., 2020). By analysing the p-value (probability values), we can ascertain 

whether the hypothesis should be accepted or rejected. If the probability value is below 0.05, 

the hypothesis is accepted. Conversely, if the probability value exceeds 0.05, the relationship 

is not statistically significant and must be rejected.     

3.7.5 Multivariate analysis  

The multivariate analysis constructs a model that incorporates multiple variables, a process 

contingent upon the prior execution of cross-tabulation-bivariate analysis and Chi-square 

statistical tests to ascertain whether the variables are supported or refuted (Nsengiyumva, 

2013). The dependent variables examined include the types of drinking water sources and the 

duration required to collect water from these sources. They were further dichotomised and 

recoded so that the values of the current variables were transferred to new variables, designated 

as 1 and 0, respectively. This process aimed to identify the factors influencing women’s access 

to safe drinking water and the time they spend travelling to collect water for household use.   
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3.7.6 Logistics regression  

Logistic regression analyses multiple independent variables in relation to a single dependent 

variable. Conversely, logistic regression necessitates binary dependent variables—which 

assume values of 0 or 1 at each observation—and categorical variables with two categories. In 

essence, both linear and logistic regression require binary dependent variables (Categorical 

variables). For example, travel times were coded as a dependent variable for drinking water 

availability, with ‘on the premises' coded as 1 and ‘outside the premises' coded as 0.    

According to DeCoster and Claypool (2004), the linear regression is:  Yi = β0 + β1Xi + εi  

Within this context, Yi denotes the value of the dependent variable for case i, while Xi signifies 

the value of the independent variable for case i. Constants β0 and β1 are established parameters, 

and εi denotes the prediction error for case i. The primary objective of regression analysis is to 

estimate β0 and β1 in a manner that optimises the prediction of Y based on X values. This is 

deliberate, as the purpose of linear regression is to elucidate the relationship between the two 

variables within their respective populations. This relationship can be examined by selecting a 

sample and calculating Yi = b0 + b1Xi. Here, β0 corresponds to the intercept of the regression 

line, indicating the expected value of Y when X is zero. Conversely, β1 represents the slope of 

the line, indicating the expected change in Y associated with a one-unit increase in X.  

Accordingly, the model can be expressed as follows.   

Yi = (Types of drinking water sources - 1 = Improved drinking water sources; 0 = Unimproved 

drinking water sources).   

Yi = (Time taken to collect water from supply sources - 1 = Drinking water on premises; 0 =  

 Drinking water outside premises.     

Xi = Predictor variables; β1 = A set of predictor variables to be estimated; εi = A representation 

of stochastic error.   

The variables in our study were employed to correlate the variability in the Dependent Variables 

(water types and travel times to water sources) with the variability of the independent variables 

(age group, place of residence, educational level, marital status, geopolitical zones, 

employment status, wealth index, and number of household members). The general form of the 

multiple regression model is Yi = β0 + β1Xi1 + β2Xi2 + … + βkXik + εi,.   
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3.7.6.1 Multinomial logistic regression pertains to a system where the dependent variable 

encompasses more than two categories. However, this study employed binary logistic 

regression (DeCoster & Claypool, 2004).    

3.7.6.2 A binary logistic regression was employed to model the outcome based on the 

predictor variables (independent variables) and to analyse their influence on the response 

variable (dependent variable). The independent variables are expressed in terms of odds (I.e.,  

𝑝 the Odds of the outcome).  (Park, 2013). Furthermore, P -
The probability of an event  

1−𝑝 

occurring, and (1-p) - The probability of the event not occurring.   

3.7.6.3 Logistic regression models the mean of the response variable, p, as a function of the 

predictor variables, X, using the equation p = α + βx. Logistic regression evaluates the 

likelihood of an event occurring relative to the likelihood of the event not occurring. In logistic 

regression, the natural logarithm of the odds is modelled as a linear function of the predictor  

variable (Park, 2013; Sperandei, 2014): ln
𝑝

1−𝑝
 = 𝑎 + β1X1 +……+ βKXK                                                                                                                                                                                                                                         

Where p is the probability of an interesting outcome, and X is the predictor variable. The 

parameters of the logistic regression are α and β., where α and β determine the logistic intercept 

and slope. The logistic function shows that α and β are 0 and 1, respectively.   

3.7.6.4 Interpretation of logistic regression output  

The Hosmer-Lemeshow test evaluates the association between observed event proportions and 

predicted probabilities within subgroups of the model population. It is performed by dividing 

the expected probabilities into deciles, and a Pearson Chi-square statistic is used to compare 

the predicted and observed frequencies in a tabular format (Park, 2013).   

H   
𝑔=1 

Og and Eg represent the observed and expected events for the gth risk decile group (Park, 2013; 

Hosmer et al., 2013). p<0.05 - statistically significant at the 5% level. A P-value greater than 

0.05 indicates a good fit to the data, and a p-value <0.05 indicates a poor fit (Nsengiyumva, 
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2013). The Wald estimates underscore the significance of each variable's distribution within 

the model; higher values signify greater importance. The Exp(B) denotes the Odds Ratio, which 

reflects the probability of occurrence of events (Nsengiyumva, 2013). Furthermore, the Wald 

statistic can indicate the significance of individual independent variables or coefficients within 

each model (Bewick et al., 2005). The equation is presented as follows:  

𝛽𝑗2 

𝑊𝐽 =   

𝑆𝐸𝛽𝑗2 

3.7.6.5 Phi Coefficient and Cramer's V Correlation  

 Phi is employed to quantify the strength of the association between two variables. It is 

computed by dividing the Chi-square value by the sample size, then taking the square root of 

the quotient. Its value ranges from 0 to 1, excluding negative values (Akoglu, 2018).  

Table 3.1:   Interpretation of Phi and Cramer's V  

Phi and Cramer's V values   Phi and Cramer's V Interpretation  

> 0.25   Very strong  

> 0.15   Strong  

> 0.10  Moderate  

> 0.05  Weak  

> 0   No or very weak  

Source: Akoglu (2018)     

3.8 Variable description used in the study.   

Table 3.2 provides a comprehensive overview of demographic, socioeconomic, household, and 

migratory variables, as well as types of drinking water, the duration required to collect drinking 

water from supply sources, survey questions, and their corresponding codes, derived from the 

Nigeria Demographic and Health Survey 2018 and EDSB-III, conducted in 2017. The study 

emphasises factors such as women’s age, place of residence, educational level, geopolitical 

zones, employment status, and current marital status.  
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Table 3.2:   Classification of variables    

Variables  Operational definition  Measurement scales  

1. What is the main 

source of drinking 

water for members 

of your household?  

  

PIPED WATER   

Piped water into the dwelling  

(11)   

Piped to yard/plot (12) Piped 

to neighbour (13)   

Public tap/standpipe (14)   

Tube well or borehole (21)   

DUG WELL  

Protected well (31)   

Unprotected well (32)   

WATER FROM A SPRING   

Protected spring (41)  

Unprotected spring (42)   

Rainwater (51)  

Tanker truck (61)  

Cart with small tank (71)   

Surface water  

(river/dam/lake/pond/stream/canal/ 

irrigation channel) (81)   

Bottled water (91)   

Sachet water (92)  

Scale  

2. Where is the water 

source located?   

In own dwelling (1)    

In own yard/plot (2)  

Elsewhere (3)  

  

3. How long does it 

take to get water 

and back?  

Recorded in minutes (0-900 mins)  

Don’t know (998)  

Scale  

4. Age group  How old is (NAME)?  Nominal  

5. Do you live in a city, 

in a town, or a rural 

area?   

City (1)  

Town (2)  

Rural area (3)  

Nominal  

6. Sex/Gender  Male (1)  

Female (2)  

Nominal    

 

7. What is your current 

marital status? 

(Women 15 years 

and older)  

  

Married or living together (1)  

Divorced/separated (2)  

Widowed (3)  

Never married and never lived together (4).   

 Nominal  
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8. What is the highest 

level of school you 

attended?  

Primary school (1)  

Secondary school (2)  

Higher (3)  

 Nominal  

9. Have you done any 

work in the last 12 

months?  

Yes (1)  

 No (2)  

 Nominal  

10. Number  of 

household members   

Was recorded per individual   Scale   

11. Wealth quintile   Poorest (1)  

Poorer (2)  

Middle (3)  

Rich (4)  

Richest (5)  

 Nominal  

12. Geopolitical zones   North Central (1)  

Northeast (2)  

Northwest (3)   

Southeast (4)  

South-South (5)  

Southwest (6)    

Nominal  

13. States in Nigeria  North Central   

FCT- Abuja (15)  

Benue (07)  

Kogi (23)  

Kwara (24)  

Nasarawa (26)  

Niger (27)  

Plateau (32)  

North East  

Adamawa (02)  

Bauchi (05)  

Borno (08)  

Gombe (16)  

Taraba (35)  

North West   

Jigawa (18)  

Kaduna (19)  

Kano (20)  

Kastina (21)  

Kebbi (22)  

Sokoto (34)  

Zamfara (37)  

South East  

Abia (01) 

Anambra (04) 

Ebonyi (11)  

Enugu (14)  

Imo (17)  

South-South  

Akwa Ibom (03)  

Bayelsa (06)  

Rivers (33)  

Delta (10)  

Edo (12)  

Cross river (09)  

South West  

Ekiti (13)  

Lagos (25)  

Ogun (28) Ondo 

(29)  

Osun (30)   

Oyo (31)  

Scale  

 Yobe (36)      
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14. Region in Burundi  Bubanza (01)   

Mairie de Bujumbura (02)  

Abuja Rural (03)   

Buriri (04)   

Cankuzo (05)   

Cibitoke (06) 

Gitega (07)  

Karuzi (08)  

Kayanza (09)  

Kirundo (10)  

Makamba (11)  

Muramvya (12)  

Muyinga (13)  

Mwaro (14)   

Ngozi (15)  

Rumonge (16)   

Rutana (17)   

Ruyigi (18)  

Nominal  

Source: Retrieved from the Demographic and Health Survey Report (2017 and 2018).  

3.8.1 Socioeconomic variables  

The study analysed the following socioeconomic variables: types of drinking water sources, 

travel time to collect drinking water, and employment status.  

3.8.1.1 Types of drinking water sources.   

Drinking water sources were classified for household members as either improved or 

unimproved water supply sources. According to the guidelines established by the WHO and 

UNICEF (2018) Joint Monitoring Programme (JMP) on Water and Sanitation, the programme 

adopted a revised methodology in 2018. This methodology was first implemented in the DHS 

conducted in September 2018 (WHO & UNICEF, 2018).    

Household members' primary sources of drinking water are classified as improved and 

unimproved, following the guidelines of the WHO/UNICEF Joint Monitoring Programme 

(JMP) on Water and Sanitation. The JMP introduced an updated methodology for this 

classification in 2018, which was used in DHS surveys starting September 2018 

(WHO/UNICEF, 2018). The final list of codes for improved sources includes piped into 

dwelling = 11, piped to yard/plot = 12, public tap/standpipe = 13, piped to neighbour = 14, tube 

well or borehole = 21, protected well = 31, protected spring = 41, rainwater = 51, tanker truck 

= 61, cart with small tank = 62, bottled water = 71. Additionally, the codes for unimproved 

sources are unprotected well = 32, unprotected spring = 42, surface water 

(river/dam/lake/pond/stream/canal/irrigation channel) = 43, and other = 96.    

    

3.8.1.2 Travel time to collect drinking water  

This variable denotes the duration respondents took to obtain drinking water for their 

consumption. Some respondents had access to drinking water within their premises, while 
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others had to travel to various external water sources outside their residential units. The final 

recorded responses were 'water in own dwelling' and 'water in own yard/plot', coded as 1, and 

'water elsewhere', coded as 2.     

3.8.1.3 Employment/Work status   

Participants identified as women were asked regarding their employment status through the 

following inquiries: whether they had been employed within the previous seven days; whether 

they had not engaged in work during that period but maintained regular employment, having 

been absent due to reasons such as illness, vacation, or other factors; and whether they were 

unemployed, having not worked in the past twelve months, or had previously worked within 

the twelve months preceding the survey but were not currently employed. Responses were 

documented as follows: 'yes' equated to 1, and 'no' indicated the opposite, 2.   

3.8.1.4 Household wealth index  

The wealth index serves as a composite measure or method for categorising households or 

individuals based on their wealth or income. Its calculation involves data on a household’s 

ownership of specific assets. Information pertaining to the wealth index is derived from data 

collected through the Household Questionnaire. This questionnaire encompasses detailed 

information regarding the household’s ownership and attributes of various consumer items and 

assets, such as a television and a car, as well as dwelling characteristics including flooring 

material, type of drinking water source, toilet facilities, and other factors related to wealth 

status, which are utilised to assess the economic standing.  

Information regarding household assets is assigned a weighted score derived from principal 

component analysis. Each household receives a distinct standardised score for each asset, 

regardless of ownership status. These asset scores are then normalised to follow a standard 

normal distribution with a mean of zero and a standard deviation of one. Subsequently, the 

scores are aggregated at the household level, and respondents are ranked based on the total 

household score, considering urban-rural disparities in the scores and wealth indicators. The 

entire sample is subsequently segmented into quintiles — five groups of equal population 

size— to establish the thresholds defining wealth quintiles. The responses were recorded as 

follows: lowest (poorest) = 1, second (poor) = 2, middle = 3, fourth (richer) = 4, and highest 

(richest) = 5.   
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3.8.2 Household variables and definitions  

Household variables include household headship/leadership and household size.    

3.8.2.1 Household   

In demographic and health surveys (DHS), a household constitutes the fundamental unit of 

analysis. A household consists of a group of related or unrelated individuals living together in 

the same dwelling(s), with one adult male or female designated as the head, sharing common 

household arrangements, and considered as a single entity.    

3.8.2.2 Household Headship/leadership  

This variable, 'Household Headship’, is significant and distinguishable by two gender 

categories: males and females. Household headship is typically characterised by household 

members as the individual who serves as the head, often bearing responsibility for the 

household's decisions and planning. The household questionnaire recorded the gender of each 

member through the inquiry: “Is (NAME) male or female?”.   

3.8.2.3 Household size  

Household size indicates the total number of members residing together within each household 

during the census or survey conducted.    

3.8.3 Socio-demographic variables   

Socio-economic variables encompass women’s characteristics, such as age, gender, educational 

attainment, and marital status.    

3.8.3.1 Respondents' age group  

Age is generally a significant factor to consider when analysing access to drinking water for 

household use. During the survey, the interviewer enquired about the age of each household 

member through the household questionnaire, asking, “How old is (NAME)?” Women were 

asked in which month and year they were born. If they did not know, the subsequent question 

was, “How old were you on your last birthday?” Children under one year were recorded as 0 

years old. Ages above 95 were grouped into a category of 95 or more. Age is frequently utilised 

to determine eligibility for participation in the survey. Eligible women ranged from 15 to 49 

years of age, while eligible men ranged from 15 to 54 or 59 years, provided they resided in the 

https://uwcscholar.uwc.ac.za/home 



89  

  

household the night before the survey. The age recorded is in completed years and is typically 

reported in 5-year age groups.  

3.8.3.2 Sex/gender  

The gender of each household member was obtained through the household questionnaire. 

Accordingly, the following question was posed: “Is (NAME) male or female?” The 

Demographic and Health Survey recorded only two gender categories (male and female). Other 

categories were not documented as they were statistically insignificant in proportion. This 

process facilitated the identification of respondents' gender, enabling an understanding of how 

gender may influence access to drinking water. The responses were coded as male = 1 and 

female = 2.   

3.8.3.3 Education   

The Demographic and Health Survey (DHS) typically records education as the highest level of 

attendance, regardless of completion, categorised as no education = 0, primary = 1, secondary 

= 2, and higher education = 3. Respondents were asked to specify their highest level of school 

attendance at the time of the survey. It is essential to note that education systems vary across 

countries, and the duration of education at each level may differ.  

3.8.3.4 Marital status  

Eligible women aged 15 through 49 who were ever married or cohabited in a consensual union 

were considered for this inquiry regarding marital status. Participants were asked, “Are you 

currently married or living with a man as if married?” If the response was negative, indicating 

they were not in a union, they were subsequently asked, “Have you ever been married or 

cohabited with a man as if married?” Women who responded affirmatively to this second 

question were further asked, “What is your current marital status: widowed, divorced, or 

separated?” The marital status of women was documented as a background characteristic, with 

responses recorded as follows: Never married or in union = 0; currently married or living in a 

union = 1; not married but living with a man or woman as if married = 2; widowed from a 

marriage or union and not remarried or residing with a man or woman as if married = 3; 

divorced from a legal or formal marriage and not remarried or living with a man or woman as 

if married = 4; separated from a marriage or consensual union = 5.   

https://uwcscholar.uwc.ac.za/home 



90  

  

3.8.3.5 Place or area of residence  

The DHS encompasses a stratified geographical region comprising both urban and rural areas. 

Questions regarding the women’s place of residence designate the enumeration area or cluster 

as either urban or rural. The place of residence is determined for each cluster according to the 

survey's sampling design. The disparity between urban and rural areas within a country is 

generally predicated on the assumption that urban areas offer a higher standard of living 

compared to rural areas. The recorded response was urban area = 1; rural area = 2.    

3.8.3.6 Regions in Burundi and states in Nigeria   

The region of residence is designated for each cluster or enumeration area as a component of 

the survey sample design. It generally corresponds to the primary administrative level within 

the country (Nigeria/Burundi) or a consolidation thereof. In Nigeria, women were asked about 

their state of residence, with responses including: FCT-Abuja = 15, Benue = 07, Kogi = 23, 

Kwara = 24, Nasarawa = 26, Niger = 27, Plateau = 32, Adamawa = 02, Bauchi = 05, Borno = 

08, Gombe = 16, Taraba = 35, Yobe = 36, Jigawa = 18, Kaduna = 19, Kano = 20, Kastina = 21, 

Kebbi = 22, Sokoto = 34, Zamfara = 37, Abia = 01, Anambra = 04, Ebonyi = 11, Enugu = 14, 

Imo = 17, Akwa Ibom = 03, Bayelsa = 06, Rivers = 33, Delta = 10, Edo = 12, Cross River = 

09, Ekiti = 13, Lagos = 25, Ogun = 28, Ondo = 29, Osun = 30, Oyo = 31.   

Regarding Burundi, women were asked to specify the province of residence, with responses 

recorded as follows: Bubanza = 01, Mairie de Bujumbura = 02, Abuja Rural = 03, Buriri = 04, 

Cankuzo = 05, Cibitoke = 06, Gitega = 07, Karuzi = 08, Kayanza = 09, Kirundo = 10,  Makamba 

= 11, Muramvya = 12, Muyinga = 13, Mwaro = 14, Ngozi = 15, Rumonge = 16, Rutana = 17, 

Ruyigi  = 18.   

3.8.3.6 Ethical consideration    

Ethics are fundamental to every research study and establish the benchmark for the study 

(Cacciattolo, 2015). The provision of informed permission is the primary ethical concern in 

conducting research. Research ethics guide scientific inquiries, protect routine practices, and 

oversee the dissemination of information regarding all human activities (Fouka & Mantzorou,  

2011). This includes maintaining respondents' rights and ensuring that their information 

remains confidential, with informed consent serving as a mechanism to safeguard individual 

liberty (Fouka & Mantzorou, 2011; Gajjar, 2013). Ethical research practices also influence the 
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validity and applicability of findings across various contexts (Bush & James, 2002). In 

accordance with this, the study data were obtained from the Demographic and Health Survey 

(DHS) online portal at https://dhsprogram.com. The application for access to the dataset was 

submitted via the DHS website, and a notification confirming the processing of our data request 

is expected within two business days. Authorisation to download the survey data from the 

Demographic and Health Surveys (DHS) Programme was received via email.   

3.8.3.7 Unit of observation  

In this study, the household is regarded as the primary unit of observation. Households form 

the fundamental components of societies and serve as a significant demographic unit of analysis 

(Menashe-Oren et al., 2023). According to Esteve et al. (2024), households are essential in 

demographic research because they provide valuable information on the correlation between 

living conditions and demographic patterns. They are also utilised as a structure for assessing 

living conditions and access to essential resources for individuals. Various households exhibit 

a wide range of access to different types of drinking water; changes in household conditions 

are associated with socioeconomic variables. Esteve et al. (2024) observed that there are 

relatively few studies employing comparative research at the household level. Therefore, this 

study investigates different sources of drinking water.    

3.8.3.8 Data preparation   

The Demographic and Health Survey (DHS) datasets from Nigeria and Burundi were utilised 

to conduct a statistical examination and illuminate women’s access to drinking water for 

household consumption. The study focused on women-headed households aged 15 to 49 years. 

The Statistical Package for the Social Sciences (SPSS) was employed to describe and elucidate 

the methodologies, procedures, and techniques implemented in the analysis. Women across 

Nigeria and Burundi were compared. Following the acquisition of datasets from the DHS 

website, the initial phase involved data cleaning, preparation, and organisation prior to the 

commencement of analysis (Osborne, 2012). Data cleansing is essential for ensuring the 

reliability of quantitative analysis (Osborne, 2012; McCormick & Salcedo, 2017).    

    

3.9 Chapter Summary  

Chapter Three delineates a comprehensive statistical methodology and analysis executed within 

the study. The chapter systematically presents the categorisation of variables, provides 
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descriptions of these variables, and explores the relationships among them employed in the 

analysis. Furthermore, it presents the principal variables essential to the research. This 

constitutes a crucial step towards enhancing women’s access to potable water in Nigeria and 

Burundi. Additionally, the study established a correlation between demographic variables and 

the characteristics of women. The chapter further elaborated on the methodologies utilised to 

analyse the data, aiming to elucidate the relationship between types of drinking water and 

women across Nigeria and Burundi.     
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CHAPTER 4: UNIVARIATE AND BIVARIATE ANALYSIS  

4.1 INTRODUCTION  

This segment of the study expands upon Chapter Three (Methodology), which conducts a 

comprehensive examination of the data analysis related to women’s access to drinking 

watbuilds on Chapter Three (Methodology), which provideser sources. These important 

developments are consistent with the study's aim of elucidating and scrutinising the factors 

influencing water shortages faced by women at the household level, as well as the travel time 

required for women in Nigeria and Burundi to access these water sources. This study is 

significant as it explicitly examines women who head households, analyses and compares the 

relationship between these women's characteristics and their travel time to water sources across 

two African nations. The research highlights various categories of drinking water sources and 

utilises statistical methods for data analysis, including descriptive statistics. It is essential to 

define the unit of analysis at the outset; this study designates households as the unit of analysis 

and employs the concept of household headship to evaluate women's access to drinking water 

sources.   

The socioeconomic and demographic factors that warrant consideration include age, level of 

education, occupational status, marital status, place of residence, wealth index, types of water, 

travel time to water sources, and other related aspects. The term ‘sources of water’ used in this 

study includes both the improved and unimproved sources of drinking water available for 

household use. ‘Time spent on drinking water collection’: household members walk from their 

dwelling to the water source and back home. It spans from zero to over ninety-one minutes 

(more than four days). According to WHO and UNICEF (2021), the maximum benchmark for 

water collection is 30 minutes.     

The data analysis encompasses univariate, bivariate, and multivariate methodologies. The 

initial stage involved univariate analysis, which focused on examining a single variable to 

understand its trends and distributions. Moreover, tables were used to visually represent the 

distribution of pivotal variables. The subsequent stage involved bivariate analysis (Chapters 

Four and Five), which examined the correlation between two variables (namely, the dependent 

and independent variables) to identify the nature of the relationship. The Chi-square test was 

employed to assess the significant association between the variables. At the same time, 

Lambda, Phi, and Cramer’s V were utilised to evaluate the impact of the association between 

the dependent and independent variables. The final stage comprised the multivariate analysis  
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(Chapter Six), which explored the interrelationships among three or more variables sequentially 

to illuminate their intricate interactions. Additionally, logistic regression was applied to model the 

likelihood of access to improved and unimproved drinking water, based on multiple explanatory 

factors.    

4.2 Sample composition  

The sample composition is crucial for affirming the accuracy and relevance of our findings. 

Household headship was employed to analyse women's sources of drinking water and the travel 

times required to collect it. The study primarily concentrated on women who are heads of 

households in specific countries, particularly Nigeria and Burundi, to examine the variations 

and similarities in access to drinking water for household consumption.   

4.2.1 Independent variables  

The survey datasets are summarised in Table 4.1 below. This table includes data regarding 

women’s age in 5-year intervals, educational attainment, marital status, place of residence, 

occupation, household wealth, and the distribution of household members. Notably, the results 

indicate that in 2018, the sample size of women-headed households in Nigeria (7,202) exceeded 

that of their counterparts in Burundi, which averaged 4,728. The age distribution among 

individuals aged 15 to 49 revealed a higher prevalence of women in Nigeria compared to 

Burundi. In terms of educational attainment, a significant proportion of women in Burundi 

(32.4%) had not received any formal education, whereas women in Nigeria had a considerably 

lower average of 13.2%. Among the women who completed primary education, 36.6% were 

from Burundi, while at least 17.5% of women in Nigeria reached this level of education. 

Notably, 69.3% of women in Nigeria achieved secondary education or a higher qualification. 

In contrast, approximately one-third (31%) of women in Burundi attained secondary education 

or higher. This data suggests that women with secondary or higher educational qualifications 

are more prevalent in Nigeria than in Burundi. Conversely, women lacking formal and primary 

education are more numerous in Burundi than in Nigeria.   

This study determined that over 40% of women in Nigerian and Burundian households were 

never married, followed by 34% of married women in Nigeria and 29.3% of married women 

in Burundi. A significant proportion of never-married young women is typically observed 

within the households of Nigeria and Burundi. The study also examined the types of residential 

areas. The results indicated that slightly more than half of the women (52.9%) reside in urban 
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areas of Nigeria, while 23.5% of women reside in the urban areas of Burundi. A higher 

proportion of women in households in Burundi (76.5%) lived in rural areas compared to 47.1% 

of women in households in Nigeria. A significant proportion of households (52,9%) were 

identified as residing in urban areas during the survey period in Nigeria. Conversely, the 

majority of women in Burundi were recognised as inhabitants of rural regions. The analysis of 

women’s occupational status reveals a 4% difference between women in Nigeria and Burundi, 

with their work statuses being nearly identical. Furthermore, the proportion of women who are 

not engaged in occupational activities exceeds that of working-class women in both countries. 

In Burundi, the proportion of women from impoverished households is the highest at 40.2%, 

while in Nigeria, this figure stands at 25.3%. Furthermore, households with middle- and upper-

income levels in Nigeria surpass those in Burundi by 26.2% and 48.6%, respectively. The 

corresponding percentages for Burundi are 16.7% for middle-income households and 43.2% 

for upper-income households. This relatively high level of middle and affluent-households is 

reflected in Nigerian households compared to those in Burundi. Regarding household 

members, the distribution of results revealed that 61.7% of households in Nigeria had 

approximately four members, and about 49.8% of Burundi households also had approximately 

four members. Most Burundi households (47.6%) have around nine members, compared with 

34.3% of Nigerian households having about nine members. Furthermore, the distribution 

presented below (Table 4.1) analyses the distinctions and similarities among women in 

households in Nigeria and Burundi, which constitute the primary methods for achieving 

efficient and precise outcomes. It is essential to acknowledge that women in Nigeria 

predominantly resided in urban areas, whereas many women in Burundi were in rural regions. 

A significant number of women in both Nigeria and Burundi were not engaged in occupational 

activities. Moreover, middle- and high-income women in households were more prevalent in 

Nigeria than in Burundi.   
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Table 4.1:   Frequency distribution of household Demographic and Socioeconomic 

Characteristics  

Age group   Nigeria 2018 N (%)  Burundi 2017 N (%)  

15-19  1542 (21.4)  1136 (24.0)  

20-24  1168 (16.2)  872 (18.4)  

25-29  1064 (14.8)  763 (16.1)  

30-34  830 (11.5)  601 (12.7)  

35-39  883 (12.3)  498 (10.5)  

40-44  749 (10.4)  458 (9.7)  

45-49  971 (13.5)  400 (8.5)  

Level of education      

No education  949 (13.2)  1531 (32.4)  

Primary  1260 (17.5)  1730 (36.6)  

Secondary or higher education  4998 (69.3)  1467 (31.0)  

Marital Status      

Never in union  3192 (44.3)  2167 (45.8)  

Married or living with a partner  2453 (34.0)  1387 (29.3)  

Widowed  908 (12.6)  602 (12.7)  

Divorced or separated  654 (9.1)  572 (12.1)  

Place of residence      

Urban area  3815 (52.9)  1112 (23.5)  

Rural area  3392 (47.1)  3616 (76.5)  

Occupational status      

Currently working  2050 (28.4)  1136 (24.0)  

Not working  5157 (71.6)  3592 (76.0)  

Household wealth      

Poor  1821 (25.3)  1899 (40.2)  

Middle  1885 (26.2)  788 (16.7)  

Rich  3501 (48.6)  2041 (43.2)  

Household members      

0-4  4446 (61.7)  2353 (49.8)  

5-9  2469 (34.3)  2252 (47.6)  

10+  292 (4.1)  123 (2.6)  

Total  7202  4728  

      

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS) and the 2017 Burundi Demographic and Health Survey (BDHS).  

    

https://uwcscholar.uwc.ac.za/home 



97  

  

4.2.2 Dependent variable  

The research predominantly concentrated on the various sources of drinking water. It 

investigated women aged 15 to 49 residing in Nigeria and Burundi. Table 4.2 below delineates 

the categories of drinking water available by country. The findings revealed that a significant 

proportion (84.9%) of women in Burundi had access to improved drinking water sources. In 

contrast, 64.5% of women in Nigerian households reported access to improved drinking water. 

Consequently, with respect to unimproved drinking water, a considerable percentage of women 

in Nigerian households (35.5%) utilised unimproved drinking water sources. In contrast, 

approximately 15% of households in Burundi also resorted to unimproved sources.   

Table 4.2:   Distribution of types of drinking water.   

Drinking water sources   Nigeria 2018 N (%)  Burundi 2017 N (%)  

Improved drinking water sources  4651 (64.5)  4015 (84.9)  

Unimproved drinking water sources  2556 (35.5)  713 (15.1)  

Total  7207  4728  

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS) and the 2017 Burundi Demographic and Health Survey (BDHS).  

4.3 Bivariate Analysis   

The discussion that follows illustrates the results of the cross-tabulation that delineates the 

relationship between the characteristics of female-headed households and sources of drinking 

water in Nigeria and Burundi. To understand the various levels of access to drinking water, 

including both improved and unimproved sources, it is imperative to cross-tabulate all age 

groups of women by the different types of drinking water. As previously indicated, improved 

drinking water sources encompass piped to yard/plot, public tap/standpipe, piped to neighbour, 

tube well or borehole, protected well, protected spring, rainwater, tanker truck, cart with a small 

tank, and bottled water. Unimproved sources of drinking water include unprotected springs and 

surface water bodies such as rivers, dams, lakes, ponds, streams, canals, and irrigation channels. 

It is imperative to highlight that only women aged 15 to 49 are considered heads of households. 

Furthermore, additional statistical measures, including Chi-square, Phi, and Cramer’s V, were 

employed in this analysis. The Chi-square test elucidates the relationship between two 

variables, namely the dependent and independent variables. Phi quantifies the strength of the 

association between two categorical variables (Akoglu, 2018). This measure is obtained by 

dividing the Chi-square statistic by the sample size, followed by taking the square root of the 
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resulting value (Field, 2013). The values obtained range from 0 to 1, with no negative values. 

Additionally, Cramer's V ranges from 0 to 1, with no negative values (Akoglu, 2018).   

The findings presented in Figure 4.1 indicate that women who lead households and are aged  

15-19 (65%), 20-24 (64%), 25-29 (61.7%), 30-34 (62.3%), 35-39 (63.2%), 40-44 (67.3%), and 

45-49 (68.3%) benefit from access to improved drinking water sources in Nigeria. It is 

noteworthy that the older age groups, specifically those aged 40-44 and 45-49, exhibit higher 

access to improved drinking water sources compared to their younger counterparts, namely 

those aged 15-19 and 20-24. Conversely, middle-aged women aged 25-29, 30-34, and 35-39 

show a comparatively lower level of access. In terms of unimproved drinking water, all age 

groups—15-19 (34.9%), 20-24 (36%), 25-29 (38.3%), 30-34 (37.7%), 35-39 (36.8%), 40-44 

(32.7%), and 45-49 (31.7%)—rely on unimproved drinking water sources. Nonetheless, 

women aged 25 to 49, particularly those in the middle-aged and older demographics, used 

unimproved sources of drinking water. A discernible decrease was observed as age increased 

from 25 to 49 in Nigeria. A Chi-square test statistic was utilised to examine the association 

between drinking water sources and the various age groups of women. The results revealed a 

p-value of 0.021, which is below the threshold of 0.05. Consequently, there is statistical 

evidence to suggest that a significant relationship exists between the sources of drinking water 

and the age groups of women. The strength of the relationship between the age groups of 

women within households concerning sources of drinking water was assessed utilising Phi, and 

Cramer’s V. The resulting value of 0.045 signifies a weak correlation regarding women’s access 

to drinking water.   

In Burundi, heads of households, predominantly women, exhibited significant access to 

improved drinking water sources among all age demographics: 15-19 years (84.1%), 20-24 

years (85%), 25-29 years (87%), 30-34 years (84.5%), 35-39 years (84.7%), 40-44 years 

(83.6%), and 45-49 years (85.5%). Notably, middle-aged women within the 25-29 age bracket 

demonstrated the highest access to improved drinking water, with a prevalence of 87%. The 

study indicated that a minimal proportion of women across all age groups utilised unimproved 

drinking water sources, specifically: 15-19 years (15.9%), 20-24 years (15%), 25-29 years 

(13%), 30-34 years (15.5%), 35-39 years (15.3%), 40-44 years (16.4%), and 45-49 years 

(14.5%). Furthermore, it was observed that middle-aged women in the 25-29 age range had the 

least access to unimproved drinking water sources, recording a rate of 13%. The Chi-square 

test statistic was employed to determine the degree of association between the age groups of 
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women in households and their sources of drinking water. The results revealed a p-value of 

0.666, which is greater than the threshold of 0.05. This outcome suggests a lack of a significant 

relationship between the sources of drinking water and the age groups of women in Burundi. 

Furthermore, the coefficients Phi and Cramer’s V, calculated at 0.029, indicated a weak 

association between the age of female heads of households and the sources of drinking water 

in Burundi.    

In a comparative analysis, women in Burundi are more likely to source their drinking water 

from improved facilities than their counterparts in Nigeria. Across all age demographics, over 

8% of women in households within Burundi accessed enhanced drinking water sources, 

surpassing the 6% figure recorded for women in Nigeria. Notably, a substantial portion (6%) 

of the youngest demographic of women, aged 15-19 in Nigeria, reported utilising improved 

drinking water sources, while approximately one-third (35%) of the population relied on 

unimproved drinking water alternatives. In contrast, women in Burundi exhibited an elevated 

consumption of water from safe sources, with 84% indicating such usage, while around 16% 

of their Nigerian peers acknowledged reliance on unimproved water connections. Among the 

younger age groups (15-29), access to water slightly diminished from 65% to approximately 

62%. Conversely, the percentage of unimproved drinking water sources increased by 3.4%, 

escalating from 34.9% to 38.3%. Notably, Burundi exhibited a contrasting trend, as the 

accessibility of improved water sources for women advanced by 2.9%, increasing from 84.1% 

in the 15-19 age group to 87% in the 25-29 age group. Furthermore, unimproved drinking water 

sources experienced a decline of 2.9%, decreasing from 15.9% to 13% in the same age group. 

The upward trend in safe water utilisation among individuals aged 30-49 remained consistent, 

growing by 6% from 62.3% to 68.3% in Nigeria. Within this demographic, a decline in 

engagement with unimproved drinking water sources was reported, amounting to 6% in 

Nigeria. Women in Burundi, specifically those aged 40-44, experienced a modest 1.1% 

reduction in access to improved drinking water sources. Furthermore, the subsequent age 

group, encompassing individuals aged 40-49, observed a 1.9% increase in accessibility to 

improved drinking sources. Meanwhile, the prevalence of unimproved water sources in 

Burundi decreased from 16.4% to 14.5%, representing a 1.9% reduction. The advancement in 

the utilisation of improved drinking water sources was more consistent among women aged 

30-49 compared to the younger demographic, which experienced a decrease in Nigeria. Women 

aged 15-29 in Nigeria exhibited greater use of unclean drinking water compared to women 

aged 30-49.   
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Conversely, in Burundi, the reliance on both improved and unimproved water sources exhibits 

greater consistency than that observed in Nigeria. Burundi has made notable advancements in 

securing access to quality drinking water compared to Nigeria, particularly among women of 

all ages who are eligible to head households. The prevalence of enhanced drinking water 

sources may imply a more widespread phenomenon and expedited utilisation in Burundi, in 

contrast to Nigeria. The increasing disparity in water access may underscore the variances that 

exist within countries and the demographic differences across Africa. Nigeria's population, 

which stands at approximately two million individuals, significantly exceeds that of Burundi, 

which is over twelve million individuals (Akinyemi & Isiugo-Abanihe, 2014; Nsabimana et 

al., 2020). In Nigeria, unimproved drinking water sources accounted for the highest percentage, 

exceeding 30%, which is twice the percentage observed in Burundi, recorded at 16%. Over 65 

million individuals in Nigeria continue to experience challenges in accessing improved 

drinking water (Akinde et al., 2019). Ishaku et al. (2011) have noted that Nigeria's water supply 

services are inadequate to satisfy the water demands of both residential and public users. 

Consequently, the water availability is restricted between sources and households. Sindayigaya 

and Toyi (2023) emphasised the advancements in water management in Burundi. The provision 

of water services is crucial for the systematic investigation and implementation of innovative 

water facilities aimed at enhancing the distribution of clean water systems throughout urban 

households. Nonetheless, these newly established water facilities do not extend their coverage 

nationwide. Consequently, certain regions continue to lack access to improved drinking water 

sources (Sindayigaya & Toyi, 2023).   
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Figure 4.1:  The distribution of women’s age groups and sources of drinking water in 

Nigeria.     

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS).    

Figure 4.2:   The distribution of women’s age groups and sources of drinking water in 

Burundi.    

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  
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4.3.1 Level of education  

Figure 4.3 and Figure 4.4 depict the distribution of educational levels among women in 

households situated in Nigeria and Burundi, respectively. This data pertains exclusively to all 

heads of households. A significant proportion of women lacking formal education (54.2%), 

those who have attained primary education (64%), and women possessing secondary or higher 

education (66.6%) enjoy access to improved drinking water. Consequently, the highest rate of 

access is observed among women with secondary and higher education (66.6%). Conversely, 

the proportions of women utilising unimproved drinking water sources include those with no 

formal education (45.8%), those with primary education (36%), and women with secondary 

and higher education (33.4%). It is manifestly evident that the consumption of unimproved 

drinking water remains prevalent among women who lack formal education, accounting for 

48.5% of this demographic in Nigeria. Moreover, the utilisation of improved drinking water 

sources diminishes with increasing educational levels; thus, as educational attainment 

increases, the reliance on unimproved drinking water sources decreases. Furthermore, the 

analysis of data reveals that the Chi-square test statistic was employed to examine the 

association between sources of drinking water and the educational levels of women. The 

findings indicate a p-value=0.001<0.05. Therefore, a significant relationship exists between 

drinking water sources and women’s educational levels. The Phi and Cramer’s V values of 

0.087 indicate a weak association.   

In Burundi, a significant proportion of women in households lacking formal education (80.9%), 

those possessing primary education (85%), and those who have attained secondary or higher 

education (89%) utilise improved sources of drinking water. Conversely, a minimal number of 

instances involving unimproved drinking water sources were documented, with women lacking 

formal education (19.1%), those with primary education (15%), and those with secondary and 

higher education (11%) resorting to such sources. The study revealed that an increase in 

women's educational attainment corresponded with a rise in the utilisation of improved water 

sources. Conversely, the usage of unimproved water sources diminished as educational levels 

escalated. The Chi-square test of independence was implemented to measure the association 

between drinking water sources and women's educational levels. The findings found a p-value 

<0.05 (p=0.001). The statistical evidence shows a significant relationship between drinking 

water sources and women’s educational levels. The analysis conducted revealed that Phi and 
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Cramer’s V value of 0.091 indicates a weak association between the educational levels of 

women and the sources of drinking water in Burundi.    

The study disclosed that more than 50% of women lacking formal education indicated the 

utilisation of improved drinking water sources, whereas 45.8% reported reliance on 

unimproved sources in Nigeria, illustrating a disparity of 8.4%. Notably, a substantial 

percentage of women in Burundi (80.9%) used improved water sources, accompanied by the 

remaining 19% who depended on unimproved drinking water. More than 60% of individuals 

possessing a primary school education had access to sources of clean water. Among women 

who depended on unimproved water sources, 36% of individuals attended primary school in 

Nigeria. However, in Burundi, where primary school attendance was available, 85% of 

households reported drinking water safety; conversely, 15% of these households sourced their 

water from unclean sources. Furthermore, the analysis indicates that women with secondary or 

higher education constitute 66.6% of clean water users, while the remaining segment of the 

sample (33.4%) relied on unclean water in Nigeria. Approximately 89% of women residing in 

households with secondary or higher education reported utilising clean water, whereas 11% of 

these women procured household water from unsafe sources in Burundi. Consistent with the 

findings related to age demographics, the water quality in Burundi appears to impact all 

educational levels, with a percentage exceeding 8, while in Nigeria, this figure exceeds 50%. 

Furthermore, notable disparities exist in access to improved drinking water in Nigeria, where 

access has increased by 9.8%, rising from 54.2% to 64% among women lacking formal 

education and those possessing primary education. A modest increase of 2.6% was recorded 

among women possessing secondary or higher education, rising from 64% to 66.6%. In 

Burundi, a more consistent increase was observed across various educational levels among 

women, with a 4% rise noted for women lacking formal education, those who completed 

primary school, and those possessing secondary education or higher. A similar trend was 

evident with regard to access to unimproved drinking water in both Nigeria and Burundi. The 

disparity between individuals without formal education and those with primary education 

increased by 9.8%, significantly more than the 4% observed among women in Burundi who 

lacked formal education compared to those with primary education. This observation is 

particularly noteworthy, as it highlights a significant disparity in water usage between women 

with formal education and those without. It suggests that women with secondary and higher 

education levels have greater access to improved drinking water sources compared to their 

uneducated counterparts. The education of women in households positively influences access 
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to these enhanced drinking water sources. Additionally, the rising number of women lacking 

formal education serves as a crucial determinant of the utilisation of unimproved drinking 

water, as evidenced by Figure 4.3 provided below. This indicates that women may persistently 

prioritise unrefined sources due to a lack of education or insufficient information. Studies have 

shown that young women disengage from the educational system as a consequence of enhanced 

access to potable water and the responsibilities associated with water management within 

households (Stevenson et al., 2012; House et al., 2013; WHO and UNICEF, 2023; Graham et 

al., 2016; Kayser et al., 2019; Pouramin et al., 2020; Tomberge et al., 2021). Nduwimana and 

Sindayigaya (2023) emphasised the importance of education in Burundi, asserting that students 

are unable to complete their grades, thereby undermining the educational framework.   

The academic status of women is crucial for understanding how education influences access to 

water and sheds light on household water use. Figure 4.4, presented below, indicates that 

Burundi has made significant progress in access to improved drinking water sources compared 

to Nigeria. The study highlighted a disparity in educational attainment between Nigeria and 

Burundi. The supply or connection to improved drinking water has exhibited a steady growth 

rate of 4%, with greater access for women lacking formal education than for those with primary, 

secondary, or higher education.   

Conversely, in Nigeria, the observed trend was markedly divergent. A study conducted by 

Adeleye et al. (2014) indicates that the predominant factors contributing to the exclusion of 

women and children from educational opportunities stem from a lack of access to drinking 

water. Participants in the research carried out by Nsabimana and co-authors in Burundi 

provided insights into the current educational circumstances. Approximately 50% of young 

children discontinue their primary education, while an equivalent percentage withdraw from 

secondary education (Nsabimana et al., 2020; Sindayigaya, 2023). Furthermore, the adverse 

effects on educational attainment are particularly pronounced among young girls, who tend to 

withdraw from school at a faster rate than their male counterparts. Women possessing higher 

education levels reported more consistent access to improved water supply connections (Sani  

& Scholz, 2022). Educational attainment levels serve as indicators of access to water resources. 

This implies that the educational qualifications of the head of the household influence the 

demand for clean water among women.  
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Figure 4.3:  The distribution of women’s educational levels and sources of drinking 

water in Nigeria.    

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS)  

Figure 4.4:   The distribution of women’s educational levels and sources of drinking 

water in Burundi.  

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and  

 Health Survey (BDHS).    
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4.3.2 Marital status   

This study evaluated women’s marital status to analyse the types of drinking water sources 

utilised in their households. The findings are interpreted as follows: all women within the 

marital status categories in Nigeria—never married (65.4%), married or cohabiting (62.7%), 

widowed (66.4%), and divorced or separated (64.2%)—had access to improved drinking water 

sources. The investigation also encompassed unimproved drinking water sources, revealing 

that all women, across the different marital statuses in Nigeria—never married (34.6%), 

married or cohabiting (37.3%), widowed (33.6%), and divorced or separated (35.8%)— 

demonstrated similar patterns. The results indicate a balanced distribution between improved 

and unimproved drinking water sources; nonetheless, the average woman in Nigeria has access 

to improved household drinking water sources. Furthermore, the findings explore the 

association between women’s marital status and various sources of drinking water. A Chi square 

test statistic was used, and the findings pointed to a p-value of 0.110, which is greater than the 

threshold value of 0.05. This indicates that no statistically significant relationship exists 

between women’s marital level and types of drinking water sources in Nigerian households. 

Moreover, Phi and Cramer’s V value of 0.029 indicates a weak association between the marital 

categories of women and the various types of drinking water sources.   

In Burundi, a significant proportion of women across various marital statuses—namely, never 

married women (85.3%), those married or cohabitating (85.6%), widowed women (83.4%), 

and divorced or separated women (83.4%)—have access to or utilise water from improved 

sources. Conversely, a smaller percentage of never-married women (14.7%), women who are 

married or cohabiting (14.4%), widowed women (16.6%), and divorced women (16.6%) rely 

on unimproved sources for their household drinking water in Burundi. Moreover, the study 

highlights improved water sources as the predominant provider of household water in both 

Nigeria and Burundi. The Chi-square test statistic was employed to examine the association 

between the marital status of women and their sources of drinking water. The results indicate a 

p-value of 0.408, which exceeds the threshold of 0.05. This clearly suggests that there is 

statistically significant evidence to conclude that no relationship exists between women's 

marital status and their drinking water sources in Burundi. Furthermore, the Phi and Cramer’s  

V coefficient value of 0.025 signifies a weak association between women’s marital levels and 

the sources of drinking water.   
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The Demography and Health Survey characterise never-married women as young females who 

have neither entered into marriage nor cohabited with a partner, nor are divorced. In Nigeria, 

women's access to water reveals an inconsistent pattern of safe and unsafe use. Conversely, the 

percentages observed in Burundi exhibit a more stable pattern. Access to improved water 

sources decreased by 2.7% among never-married women (65.4%) when compared to their 

counterparts who are living with a partner or are married (62.7%) in Nigeria. Conversely, access 

to improved drinking water for married women or those cohabiting with a partner increased by 

3.7%, rising from 62.7% to 66.4% among widowed women in Nigeria. In contrast, never-

married women and married women in Burundi, as well as those living with a partner, exhibited 

a comparable level of water access at approximately 85.3%. Furthermore, a modest decrease 

of 1.9% was noted between widowed women and those who are divorced or separated from 

their partners. The findings concerning households in Burundi indicate that women 

demonstrate a greater reliance on improved drinking water sources in comparison to their 

counterparts in Nigeria. One might anticipate that women who have never been married would 

have increased access to unimproved drinking water sources. However, this expectation is not 

corroborated by the data, as women’s marital status does not significantly influence the 

utilisation of either improved or unimproved drinking water sources across African nations. 

Access to drinking water is primarily assessed from a household perspective, whereby marital 

status does not play a determining role. This observation can be elucidated by examining the 

situation from the viewpoint of the household rather than marital status. Heads of households, 

whether reported as unmarried, married, widowed, or divorced, have access to various sources 

of drinking water, which largely depend on the proximity of available sources, as well as 

provisions from governmental or local authorities or private providers.   
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Figure 4.5:   The distribution of women’s marital status and sources of drinking water in 

Nigeria.   

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS).   

Figure 4.6:  Distribution of women’s marital status and sources of drinking water in 

Burundi.       

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and  

 Health Survey (BDHS).    
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4.3.3 Place of residence  

The distribution details women's access to drinking water in Nigeria. The study indicates that 

68.3% of women in households and approximately one-third (31.7%) of women residing in 

urban areas of Nigeria had access to improved drinking water sources. The results demonstrate 

that 60.3% of rural women had access to unimproved drinking water sources, while 39.7% 

experienced similar conditions. Furthermore, the Chi-square test statistic was utilised to 

examine the relationship between women’s areas of residence and the types of drinking water 

sources. In this regard, the findings revealed a p-value of 0.001, which is less than 0.05. This 

indicates a statistically significant relationship between areas of residence and drinking water 

sources. Moreover, the Phi and Cramer’s V value of 0.083 demonstrates a weak association 

between the area of residence and types of drinking water.   

In Burundi, over 90% of women in households in urban areas obtained drinking water from 

improved sources, while a minor proportion of women (3.4%) did so. Conversely, a significant 

majority of rural women (81.3%) accessed drinking water from unimproved sources, while a 

small percentage (18.7%) obtained water from improved sources. Subsequent analysis involved 

the examination of the Pearson Chi-square test statistic to validate the association between 

residential areas and the types of drinking water sources utilised. The findings reveal a p-value 

of 0.001, which is less than the significance level of 0.05, indicating a strong association 

between the area of residence and the variety of drinking water sources. Furthermore, Phi and 

Cramer’s V statistic of 0.181 underscores a strong correlation between the place of residence 

and the types of drinking water available.    

Access to potable water demonstrates significant variability across distinct residential locales 

and nations. The study indicates that access to enhanced drinking water quality is intricately 

linked to one's area of residence. For instance, in Burundi, a notable 96.6% of women with 

substantial access to safe drinking water sources resided in urban areas. Similarly, in Nigeria, 

a majority of women, accounting for 68.3%, possessed access to safe drinking water quality. 

Furthermore, in Burundi, improved drinking water is predominantly the principal source for 

women’s households, in contrast to the situation in Nigeria. This study asserts that access to 

high-quality drinking water is more prevalent among urban households than among their rural 

counterparts, thereby highlighting existing disparities in access to water quality. The variation 

observed in Nigeria was 8%; specifically, access to clean drinking water declined from 68.3% 

to 60.3% in both urban and rural areas. Conversely, in Burundi, the percentage of the decrease 

https://uwcscholar.uwc.ac.za/home 



110  

  

was 15.3%, with access to clean water in urban and rural households declining from 96.6% to 

81.3%. This reduction is twice the rate of the difference in drinking water access observed in 

the Nigerian sample between urban and rural areas. Approximately 31.5% of the population in 

urban Nigeria depended on unimproved drinking water, whereas only 3.4% relied on 

unimproved drinking sources in Burundi. This resulted in a 28.1% difference between Nigeria 

and Burundi.   

In rural areas, our findings indicate a 21% increase in reliance on unimproved drinking water 

when comparing Burundi and Nigeria. Ohwo and Abotutu (2014) acknowledged the increased 

variation and inequitable experiences in securing drinking resources within communities. 

Negoianu and Goldfarb (2008), as referenced in Baddianaah et al. (2024), identified the 

challenges and limitations associated with accessing improved drinking water in developing 

countries, particularly those in sub-Saharan Africa. According to Baddianaah and colleagues 

(2024), the detrimental effects of inadequate access to clean drinking water are manifesting in 

the proliferation of diseases within households, communities, and educational institutions. 

Akinde and colleagues (2019) highlighted that impoverished rural inhabitants in Nigeria are 

disproportionately affected by the scarcity of safe drinking water in their communities. 

Furthermore, it is regrettable that unimproved drinking water sources continue to be the 

primary source of water for specific rural communities. Moreover, access to drinking water for 

household consumption may vary across different households due to their distinct water 

requirements. Kaoje et al. (2018) and Akinde et al. (2019), as cited in Ighalo and Adeniyi 

(2020), observed that drinking water sources in Nigeria are inadequately distributed, 

particularly in rural areas. Consequently, it has been previously indicated that the residential 

area is perceived to influence the selection of drinking water in Nigeria and Burundi.   

Investigating how young girls and women within the household navigate the various types of 

drinking water across different geographical regions is significantly important for 

understanding the constraints women encounter in accessing water for household consumption. 

A substantial disparity exists in access to water between Nigeria and Burundi. A minimal 

percentage of urban women (3.4%) utilised unimproved water in Burundi, in stark contrast to 

Nigerian households, where over 30% of women relied on unimproved drinking water sources. 

The inclusion of residential areas is essential as it offers valuable insights into the logical 

provision and accessibility of resources for households, particularly for women. Improved 

sources of drinking water, such as piped water connections, are rarely available in rural areas. 
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In addition to the scarcity of improved water supply, a report by UNICEF and WHO (2014) 

highlighted the lack of clean water in sub-Saharan African countries. Furthermore, Ohwo and 

Abotutu (2014) and Adekalu et al. (2002) indicated that access to water in rural residential 

areas is currently facing a significant crisis with low coverage rates.   

Figure 4.7:   The distribution of women’s area of residence and types of drinking water 

sources in Nigeria.   

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS).   
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Figure 4.8: The distribution of women’s area of residence and types of drinking water 

sources in Burundi.   

 

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  
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having access to improved drinking water sources, whereas 15.8% of working-class women 

utilised unimproved water sources. A Chi-square test statistic was utilised to examine the 

relationship between women’s occupational status and the types of drinking water sources 

available to them. The findings indicated a p-value of 0.012, which is less than the significance 

level of 0.05. Consequently, a significant relationship between women’s occupational status 

and the types of drinking water sources was established. Furthermore, the Phi and Cramer’s V 

coefficients were calculated at 0.036, indicating a weak association. The data presented below 

demonstrates that the accessibility of water for women can be analysed from a perceptual 

perspective, as both working-class and non-working-class women exhibit improved access to 

enhanced drinking water in comparison to unimproved sources. This observation is particularly 

relevant to women residing in Nigeria and Burundi.   

This study established that the occupational status of women did not influence their access to 

safe or unsafe drinking water, nor did it affect their perceptions regarding their choice of 

drinking water. Over 60% of women in domestic roles, identified as non-economically 

engaged, had access to clean water, which was comparable to the over 60% of working-class 

women who similarly had access in Nigeria.   

In Burundi, women who were not actively employed reported approximately 3% greater access 

to water (87.2%) compared to their employed counterparts, who had access at 84.2%. 

Conversely, working-class women (15.8%) were 3% more likely to utilise unimproved drinking 

water than their non-working counterparts (12.8%). In Nigeria, women more frequently 

consumed unimproved drinking water sources compared to those in Burundi, while improved 

drinking water was more commonly utilised in Burundi than in Nigeria. A similar study by 

Kulinkina et al. (2016) found that some household members prefer their drinking water sources. 

They avoid consuming water from the piped system because they perceive it as salty and 

unsuitable for domestic use, such as washing, dishwashing, and laundry. Other examples of 

perceived water behaviour include polluted water, unpleasant odours, household education, and 

household hygiene (Nauges & Van Den Berg, 2009; Kulinkina et al., 2016). Consequently, 

some women are more likely to travel a distance to collect unimproved water supplies rather 

than use the nearby improved drinking water, due to perceptions of taste, smell, and other 

factors (Chew et al., 2019).   

The current study indicates a notable similarity: approximately the same proportion of women 

utilise both improved and unimproved sources, regardless of their employment status. Limited 
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employment opportunities for women and young girls stem from insufficient access to potable 

water sources (Adeleye et al., 2014). Prolonged unemployment may constrain individuals or 

households from selecting water from improved sources. According to Sani and Scholz (2022), 

marginalised individuals or those living in poverty in sub-Saharan African countries 

predominantly rely on agricultural activities as their primary means of livelihood. Furthermore, 

a significant number of women in households actively engage in subsequent agricultural 

productivity, which may influence the utilisation of improved and unimproved drinking water 

sources within the community (Sani & Scholz, 2022). Two-thirds of the global population 

living in poverty are female. More than 60% of the world’s vulnerable population consists of 

women (Sani & Scholz, 2022). This situation leads women to reside in communities or regions 

characterised by limited water resources for their household consumption (Rahman & Westley, 

2001).     

Figure 4.9:   The distribution of women’s occupational status and the types of drinking 

water sources in Nigeria.   

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and  

 Health Survey (NDHS).     

 

 

  

0 

10 

20 

30 

40 

50 

60 

70 

No Yes 

64.7 64.5 

35.3 35.5 

Occupational Status 

Improved drinking water Unimproved drinking water 

https://uwcscholar.uwc.ac.za/home 



115  

  

Figure 4.10: Distribution of women’s occupational status and types of drinking water 

sources in Burundi.    

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  

4.3.5 Household wealth   
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sourced their drinking water from improved facilities, while 31.9% relied on unimproved water 
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0.001<0.05. Statistical evidence shows a significant relationship between drinking water sources 

and the wealth index of household women. Furthermore, the Phi and Cramer’s V coefficients 

output was 0.172, pointing to a strong association.   

Figure 4.12 illustrates that a considerable proportion of women from economically 

disadvantaged households (80.2%) in Burundi have gained access to clean drinking water 

sources, whereas 19.8% of impoverished households continue to utilise unimproved water 

sources.  Approximately 80% of the participants in the study were women hailing from middle-

income households that had access to potable water from clean sources. Conversely, a small 

proportion, precisely 20%, obtained drinking water from contaminated sources. The majority 

of respondents, totalling 91.3%, representing the wealthiest households, sourced their water 

from improved drinking sources. Furthermore, 8.7% of women from high-income backgrounds 

in Burundi were accustomed to consuming water from unimproved sources. Furthermore, in 

the study’s output, with the help of Chi-square, different drinking water sources were 

significantly associated with women’s household wealth index (p-value 0.001<0.05). The Phi 

and Cramer’s V of 0.155 showed a strong correlation between the household women's index 

and types of drinking water sources.   

Households classified within the lower 50% socioeconomic bracket in Nigeria utilised both 

improved and unimproved drinking water sources. In contrast to women’s households in 

Burundi, the prevalence of improved drinking water sources among impoverished households 

in Nigeria was notably significant, reaching 80%, in comparison to a mere 19.8% among the 

women in poor households in Burundi. The study indicated a considerable increase in the 

availability of improved drinking water sources across various wealth categories among 

women’s households in both Nigeria and Burundi. Furthermore, the research underscored the 

disparities in access to water derived from unimproved supply sources. Half of the women 

(50%) originate from the most impoverished households in Nigeria. In contrast, a mere 20% of 

women in Burundi utilised unimproved drinking water sources. In Nigeria, a persistent 

correlation exists between women's utilisation of drinking water and the wealth index category, 

with notable disparities in access to improved drinking water sources, particularly between 

impoverished and middle-income households, demonstrating a notable difference of 17.7% 

(50.4% to 68.1%). Furthermore, a variation of 1.9% is observed from middle-income to higher-

income households in Nigeria.   
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Conversely, in Burundi, the circumstances appear to differ significantly, as a substantial gap is 

identified from middle-income households (79.8%) to higher-income households (91.3%), 

equating to 11.5%.  Simultaneously, for low-income households (80.2%), access to improved 

drinking water experienced a minor decrease to 79.8%, representing a reduction of 0.4%. 

Conversely, the utilisation of unsafe sources has diminished from 20.2% to 8.7% among middle 

and upper-income households, indicating an 11.5% decline.   

In Nigeria, low-income households' access to improved drinking sources exceeds that of 

women who depend on unclean drinking water by 0.8%. This signifies that women from 

economically disadvantaged households (poor) in Burundi (19.8%) used contaminated water, 

in contrast to a significantly higher proportion of women from similar households in Nigeria, 

where 49.6% depended on unsafe water. This figure illustrates that approximately 50% of the 

sample population in Nigeria relies on unsafe water sources. The present study indicates that 

access to unimproved drinking water supplies consistently decreases from the lowest to the 

highest wealth quintiles among households in Nigeria and Burundi. It was reported that 

household wealth significantly enhances women's access to drinking water sources, particularly 

among those women who identified their primary water source as an improved one. The 

relatively elevated income levels are reflected in the wealthiest households in sub-Saharan 

Africa, specifically Nigeria and Burundi, where 70% and 91% of respondents belong to affluent 

households, respectively. This research posits that a low household wealth index is associated 

with inadequate access to improved drinking water. Sani and Scholz (2022) have established a 

correlation between high-income households and access to improved drinking water sources. 

Furthermore, unimproved drinking water supply sources were found to correlate with lower-

income households.   
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Figure 4.11:   The distribution of women’s household wealth and the types of drinking 

water sources in Nigeria.    

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS).   

Figure 4.12:   The distribution of women’s household wealth status and the types of drinking 

water sources in Burundi.    

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and  

 Health Survey (BDHS).     

    

0 

10 

20 

30 

40 

50 

60 

70 

80 

Poor Middle Rich 

50.4 

68.1 70 

49.6 

31.9 30 

Household wealth index  

Improved drinking water Unimproved drinking water 

  

0 

20 

40 

60 

80 

100 

Poor  Middle Rich 

80.2 79.8 

91.3 

19.8 20.2 

8.7 

Household wealth index  

Improved drinking water Unimproved drinking water 

https://uwcscholar.uwc.ac.za/home 



119  

  

4.3.6 Household size  

Household size is defined as the number of individuals residing within a specific household. 

Figure 4.13 illustrates the composition of women’s households in Nigeria; 63.7% of households 

comprised of approximately four members obtained drinking water from improved sources, 

whereas 36.3% accessed drinking water from unimproved sources. In contrast, 66.3 % of 

household heads with approximately nine members sourced drinking water from improved 

sources. Additionally, 33.7% of households with nine members utilised unimproved drinking 

water. Furthermore, in households with more than ten members, the study revealed that 61.6% 

of women procured water from improved supply sources, while 38.4% sourced water from 

unsafe sources in Nigeria. A Chi-square test conducted on these variances yielded a p-value 

exceeding 0.053, indicating that no statistically significant difference exists between the 

various sources of drinking water and the household members of women. Moreover, the study 

examines the strength of the association; the Phi coefficient and Cramer’s V measure were 

found to be 0.029, which suggests a weak relationship between the types of drinking water and 

household members.   

In Burundi, the analysis indicated that 85% of women from households comprising four 

household members accessed drinking water from clean sources. In comparison, a minor 

proportion of women (15%) sourced their water from unclean sources. Similarly, 

approximately 84.6% of households with nine members utilised improved supply sources for 

drinking water, whereas 15.4% of women in similar households obtained water from unclean 

sources. In households with the highest member count (over ten members), 90.2% of household 

heads (women) procured drinking water from improved sources, and a negligible proportion of 

women (9.8%) acquired their water from unclean sources. A Chi-square test statistic was 

conducted to understand the association between types of drinking water and the members of 

women's households. The results indicated a p-value of 0.233, which is greater than 0.05. This 

suggests that there is no significant relationship between the types of drinking water and the 

members of women’s households. Furthermore, the strength of the association, as measured by 

Phi and Cramer’s V, indicates a weak relationship with a value of 0.025.   

The results illustrated in Figures 4.13 and 4.14 demonstrate the distribution of drinking water 

sources among household members in Nigeria and Burundi. The availability of improved 

drinking water in households consisting of four members and households with about nine 

members in Nigeria resulted in a 2.6% increase from 63.7 to 66.3% in consumption, subsequent 
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a 4.7% decrease observed in households with nine members transitioning to those with over 

ten members in Nigeria. The utilisation of unimproved drinking water sources decreased 

slightly, from 36.3% to 33.7%, in households with four and nine members, respectively. 

Moreover, households of women with more than ten members experienced a noteworthy 

increase of 38.4% compared to those with nine members. In comparison to household sizes in 

Burundi, the implementation of improved water piping systems correlated positively with the 

growth in the number of household members.   

Similarly, the prevalence of unimproved drinking water sources diminished from 15.4% to 

9.8% among households comprising nine members and those with ten or more members in 

Burundi, respectively. This phenomenon represents one of the few exceptions observed in 

Nigeria and Burundi. Access to improved drinking water sources in Burundi demonstrated a 

significant enhancement across all categories of household members. Conversely, the 

utilisation of both improved and unimproved drinking water sources exhibited considerable 

variability in Nigeria. The spectrum of household sizes in Burundi is notably extensive, ranging 

from 85% to 90% households, in contrast to the over 60% households observed in Nigeria.   

In Nigeria, households consisting of more than ten members had the lowest access to clean 

drinking water, recorded at 61.6%. This statistic presents a stark contrast to that of Burundi, 

where households of a similar size report an access percentage of 90.2%. The findings indicated 

that within households comprising approximately nine members, there was a significantly 

higher proportion of women (66.3%) utilising improved sources of drinking water. In contrast, 

in Burundi, households comprising nine members exhibited the lowest access to improved 

drinking water, recorded at 84.6%. In Nigeria, households consisting of approximately four 

members had access to piped water at a rate of 63.7%, whereas in Burundi, 85% of households 

utilised enhanced drinking water sources. The consumption of unsafe water sources was 

significantly higher among households with more than ten members in Nigeria, with a 

prevalence of 38.4%. Moreover, 9.8% of households with over ten members in Burundi 

reported a reliance on unsafe drinking water. The findings suggest that the number of women 

in a household or its size may not significantly impact access to improved and unimproved 

drinking water sources. Conversely, our study showed that households with more members had 

access to more advanced drinking water infrastructure.   
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Figure 4.13:  The distribution of women’s household size and the types of drinking water 

sources in Nigeria.      

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS).  

Figure 4.14:  Distribution of women’s household size and types of drinking water sources in 

Burundi.    

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and  

 Health Survey (BDHS)    
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4.4 Travel time and women-headed households’ characteristics  

This section elucidates the relationship between women's household characteristics and their 

travel times to water sources. The travel times to various water sources were categorised 

accordingly. Notably, the study focuses on women-headed households in Nigeria and Burundi.   

This study reveals that access to potable drinking water is inconsistent among households in 

Nigeria and Burundi. The findings indicate that 31.9% of women in Nigerian households have 

drinking water available on the premises. In contrast, only 15.9% of women in Burundi have 

access to functioning drinking water sources at their residences. Numerous households resort 

to purchasing or collecting their drinking water from alternative sources outside their homes. 

Women in Burundi experience the longest travel time, with 62.3% indicating an average 

duration of approximately 30 minutes to collect drinking water. Similarly, 57.2% of households 

in Nigeria report walking for roughly 30 minutes to acquire potable water. Furthermore, 16.3% 

of women in Burundi are required to travel for about 60 minutes to access drinking water 

sources. A small percentage, specifically 6.7%, of women from Nigerian households also travel 

for 60 minutes to secure drinking water. Table 4.3 below highlights distributions regarding the 

extensive travel times women must undertake to procure drinking water for their household's 

use. Conversely, some women within the same demographic have water available on the 

premises or on-site. Many households collect water from various sources outside their homes.    

Table 4.3:   Frequency distribution of travel times to collect drinking water for 

household use.   

Time to go fetch drinking water  Nigeria 2018 N (%)  Burundi 2017 N (%)  

On-Premises  2299 (31.9)  754 (15.9)   

0-30  4123 (57.2)  2944 (62.3)  

31-60  483 (6.7)  773 (16.3)  

61-90  56 (0.8)  97 (2.1)  

91+  246 (3.4)  160 (3.4)  

Total  7207  4728  

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS) and the 2017 Burundi Demographic and Health Survey (BDHS).   

4.4.1 Travel time and age group  

Figure 4.4.1 illustrates that among women in Nigeria from the youngest age group (15 to 19 

years), 58% travelled for 30 minutes to collect water. This is followed by 31.8% of women who 
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procured their drinking water from nearby premises, while 6.4% of women walked for one 

hour. A negligible fraction, specifically 1% and 2.6%, of women aged 15 to 19 travelled for 90 

minutes or more. In the subsequent age category of 20 to 24 years, the study revealed that a 

significant proportion (57.5%) of women walked for 30 minutes to gather household drinking 

water. Furthermore, 30.9% of women benefited from piped drinking water directly into their 

residences. A limited number of women, specifically 6.8%, walked for 60 minutes (one hour) 

to access water, with those undertaking journeys of 90 minutes or more comprising only a small 

percentage, approximately 1% and 3.9%, respectively. Women aged 25 to 29 experienced 

similar challenges; 55.2% of these women had to source water located approximately 30 

minutes away from their residences, while 33.4% had access to water on the premises. 

Additionally, 6% of women in this age group had to walk for about an hour to obtain drinking 

water, and 4.6% of women aged 25 to 29 walked for over 90 minutes. Among the middle-aged 

women (30 to 34 years old) in Nigeria, 55.3% and 32.8% of respondents reported that drinking 

water was located 30 minutes away from their homes, with others having access to water from 

household plumbing. Furthermore, over 50% of women aged 35 to 39 transported drinking 

water for approximately 30 minutes, followed by 34.5% who had drinking water available on 

the premises, and 5.9% of women within this age bracket walked about an hour to collect water 

for household use. Women in the older age cohort (40-44 years) represented a significant 61.7% 

of the population that engaged in walking for 30 minutes to procure water for domestic use. 

Furthermore, 29.5% of women within this age group had access to piped water in their 

households. At the same time, a minor percentage, precisely 6%, reported travelling 

approximately one hour (60 minutes) to their water source. In the subsequent oldest age group 

(45-49 years), 58.5% of women similarly transported drinking water for about 30 minutes, with 

30.3% of older women having drinking water available within their households. Additionally, 

8.7% of this group travelled for one hour to ensure adequate drinking water for their residences.   

A Chi-square test statistic of independence was employed to evaluate the relationship between 

women’s age categories and their travel durations to access water sources. The resultant p-value 

of 0.002, which is less than the significance threshold of 0.05, derived from the analysis 

utilising Nigeria's Demographic and Health Survey from 2018 and the Burundi Demographic 

and Health Survey from 2017, indicates that travel times are statistically significantly 

associated with the age group of women. Furthermore, the Phi coefficient of 0.082 presents 

weak evidence of association, while Cramer’s V value of 0.041 also suggests a weak 

correlation.    
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Figure 4.4.2 presents an analysis of women’s travel times for accessing drinking water in 

Burundi. More than half (59.9%) of the respondents aged 15 to 19 reported travelling for 

approximately 30 minutes to obtain drinking water for their households. Furthermore, 18.2% 

of women indicated that they travelled for about one hour to secure drinking water, while a 

modest percentage, 16%, had drinking water readily available on their premises. Among 

respondents aged 20 to 24, the proportion of women who sourced their drinking water from a 

location 30 minutes away from their residences was recorded at 61.8%. This was followed by 

19.8% of respondents who had water piped into their homes, and 12.6% who travelled for about 

one hour to reach a water source. The population of women aged 25 to 29 who had access to 

drinking water on their premises constituted 62.5%. Among household women, 18.3% reported 

having water available on-site, while 14.2% travelled one hour to reach the water source. In the 

middle-aged group (30 to 34 years), those who covered a travel time of 30 minutes indicated 

that women comprised 63.1%, with 15.8% having readily available water on-site and 15.1% 

walking one hour to water sources. The number of female respondents aged 35 to 39 in Burundi 

also constituted 63.9%, with 17.9% of women travelling for approximately 60 minutes to 

collect water from the source. A minimal percentage of 13.5% of women had their drinking 

water located on their premises. The highest percentage of women, aged 40 to 44, represented 

64%, with a travel time of approximately 30 minutes. The next largest group, 20.5%, trekked 

for approximately one hour. A mere 10.5% of women had household water readily available on 

the premises. The final age cohort revealed that 64.3% of women procured household water 

from a source located 30 minutes away from their dwelling units. Moreover, 18.5% of 

respondents reported walking for about one hour to access the water point, while 12.3% had 

water available on-site. The study employed the Chi-square test statistic to evaluate the 

association between women's age groups and travel times to water sources. The findings 

yielded a p-value of 0.002, which is less than 0.05, indicating a significant relationship between 

women’s age group and travel times. The Phi coefficient of 0.103 indicated a strong association, 

while Cramer’s V of 0.051 suggested a weak association.   

In comparison to female individuals aged 15-19 in Nigeria and Burundi, over 50% of the 

surveyed population was compelled to undertake a 30-minute journey to obtain potable water. 

Approximately 32% of residents in Nigeria had piped water connections to their households, 

whereas only 16% of the population in Burundi enjoyed similar access to water within their 

premises. Furthermore, approximately 6.4% of individuals in Nigeria who lack direct access to 

water are required to travel for 60 minutes to collect it.  
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 In Burundi, approximately 18% of individuals in need of potable water must travel 60 minutes 

to access water supply points. A smaller fraction, estimated to be between 2.6% and 3.6%, 

travels for over 90 minutes to obtain drinking water in both Nigeria and Burundi. The second 

age group, specifically those aged 20 to 24, indicated that women who walked for 30 minutes 

and those with on-site water facilities were notably more prevalent within this demographic, 

particularly in households located in Nigeria and Burundi.  A greater proportion of Burundian 

women, specifically 12.6% and 3.9%, undertook journeys for water acquisition that lasted 

approximately 60 minutes and exceeded 90 minutes, respectively. In parallel, 6.8% and 3.9% 

of Nigerian women travelled the exact durations. In addition to the women who travelled for 

30 minutes to access water points, this trend is evident across all age demographics in Nigeria 

and Burundi. The occurrence of 30-minute treks among women decreased with age, 

particularly among those in the 15-39 age group in Burundi. Notably, there was a 7.3% increase 

in participation from the cohort of ages 35-39 years (54.4%) to that of 40-44 years (61.7%). 

Conversely, within the subsequent age bracket of 45-49 years, the percentage of women 

engaging in 30-minute walks declined to 58.5%, representing a 3.2% decrease in Nigeria. In 

contrast, a modest increase has been noted in the duration of 30-minute walks across all age 

groups in Burundi, specifically within the age demographic of 15-49 years of women of 

reproductive age.   

Additionally, a prevalent trend concerning access to potable water indicates that women with 

drinking water facilities linked to their residences exist across all age groups in Nigeria. 

Moreover, women in Burundi who possess drinking water pipes on their premises 

predominantly belong to the 20-24, 25-29, 15-19 and 30-34 age groups, respectively. The 

duration of walking, which has been recorded at approximately 60 minutes, has been 

significantly observed among households in Burundi compared to those in Nigeria, particularly 

among older age cohorts and younger women aged 40-44, 45-49, 15-19, and 35-39 years old. 

Moreover, individuals aged 20 to 24, 25 to 29, and those aged 30-34 to 49 who lack access to 

water facilities within a 30-minute walking distance or on their premises are compelled to 

obtain water from sources located 60 minutes away from their residences. A notable situation 

was observed in Nigeria, characterised by a 60-minute walk to procure drinking water, as 

opposed to the 30-minute walk or the immediate availability of water on location. All women 

between the ages of 15 through 45 were mandated to retrieve drinking water from a supply 

point located one hour away. The discrepancies in travel durations and the immediate 

availability of potable water on-site exemplify both the contrasts and similarities among sub-
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Saharan African nations, particularly Nigeria and Burundi. In conjunction with the accessibility 

of drinking water on the premises, a significant majority of women in households travelled to 

water points within 30-60 minutes. However, a limited proportion of women were required to 

undertake journeys exceeding ninety minutes.    

Figure 4.4.1:   The distribution of women’s age groups and travel times to collect 

drinking water in Nigeria.    

 

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS).  
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Figure 4.4.2:  The distribution of women’s age groups and travel times to collect 

drinking water in Burundi.    

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

health survey (BDHS). 
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education level and the availability of water, whether on-site or distant. Furthermore, the Phi 

coefficient established a strong correlation of 0.134, while Cramer’s V revealed a weak 

association of 0.095.      

Figure 4.4.4 demonstrates that a substantial majority of women in Burundi with no formal 

education (68.8%) travelled 30 minutes to access water points. Additionally, 19.7% of this 

demographic required approximately one hour (60 minutes) for the same purpose, while a 

smaller proportion of women (5.6%) had drinking water piped into their households. Among 

women who had attended primary school, 64.4% utilised external water sources located 30 

minutes from their residences, and a portion also had water on the premises. Consequently, 

18.5% of women with primary school education reported that their household water was 

obtained from sources situated one hour away, with 10.9% of the population having access to 

drinking water on-site. The study further indicated that women with secondary education or 

higher possessed varied access to water resources. Over half of this population (52.9%) 

travelled 30 minutes to procure drinking water, while approximately 32.8% benefited from 

piped water within their residences. Furthermore, 10.4% of women with secondary or higher 

education undertook a journey of about 60 minutes to collect water in Burundi. The Chi-square 

test statistic assesses the degree of association between the educational level of women within 

households and the availability of water either on the premises or outside of it. The analysis 

yielded a p-value of 0.001, which is less than the threshold of 0.05; consequently, there exists 

statistical evidence indicating a significant relationship between the educational attainment of 

women and the time required to procure water. The Phi coefficient produced a substantial 

association value of 0.319, while Cramer’s V yielded a value of 0.226, which indicates a strong 

association.     

In Nigeria, women in households without access to formal education drink water from locations 

within a 30-minute collection radius, representing 61.7% of this demographic. Consequently, a 

minimum of 1.6% was recorded among women who have attained primary education, raising 

the percentage from 61.7% to 63.3%. Conversely, women with secondary and higher education 

experienced a 8.5% reduction, with their access declining from 63.3% to 54.8%.   

In Burundi, women in households exhibited a more consistent decline in access, with recorded 

percentages of 68.8%, 64.4%, and 52.9% for women lacking formal education through those 

with primary, secondary, and higher educational credentials, respectively. Access to on-site 

drinking water was the second most common pattern in Nigeria, following the thirty-minute 
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journey. Women with primary education constituted 25.9% of those with on-premises access, 

which subsequently decreased to 22%, before witnessing an increase among women with 

secondary and higher education, culminating at 35.5%. In Burundi, only women with 

secondary and higher education (32.8%) had access to drinking water facilities on their 

premises, compared to other demographic groups. The one-hour walk, as illustrated in the 

accompanying figure for Burundi, is particularly significant among women who lack formal 

education (19.7%) and those who have completed primary education (18.5%). These women 

must undertake a one-hour journey to obtain readily available water. The findings suggest that 

insufficient access to potable water and extended travel times have an adverse impact on 

women residing in households without formal education, as well as those whose highest level 

of education is primary, in both Nigeria and Burundi. Furthermore, households with members 

who have attained secondary education or higher exhibit a markedly greater utilisation of on-

site drinking water facilities in both Nigeria and Burundi.    

Figure 4.4.3:  Distribution of women's travel time and educational level in Nigerian 

households.   

 

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS).  
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Figure 4.4.4:  Distribution of women's travel time and educational level in Burundi 

households.   

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  
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sources within 30 minutes, with approximately 28.3% of women accessing water on their 

premises, while a minimal number of women (6.7%) travelled for about an hour to reach a 

water source. The association between women’s marital status and travel time to water sources 

was investigated utilising the Chi-square test; the result indicates a p-value of 0.001 < 0.05, 

which suggests a statistically significant relationship between marital status and travel time to 

collect water. The Phi (0.098) and Cramer’s V (0.056) exhibited a weak association.   

Burundi’s 2017 DHS indicates that women’s marital status was categorised as never in a union, 

married or cohabitating with a partner, widowed, divorced, or separated. More than half of the 

female population (59.5%) were required to walk 30 minutes to acquire potable water. In 

contrast, 20.3% of women who had never been in a union had access to piped water in their 

homes, and 15.2% of this demographic needed to travel approximately 60 minutes to obtain 

water. Among married women and those cohabiting with a partner, approximately 66.5% 

indicated that they had access to water within a 30-minute journey. In contrast, 14% of the 

female population, predominantly comprising married or partnered individuals, had potable 

water readily available at their residences, while others travelled for up to one hour to reach 

designated water sources. A notable majority (63%) of widowed women who lacked direct 

access to water walked for 30 minutes to collect drinking water; 8.3% of widowed women 

possessed running water at their premises, whereas 22.9% were required to walk for 60 minutes 

to obtain drinking water.   

Among the women undertaking a thirty-minute journey, 61.7% were divorced or separated, 

while 18.4% could only access drinking water after a one-hour trek from their households. A 

considerably smaller proportion of women (12.4%) had access to water at their residences. A  

Chi-square test statistic was utilised to evaluate the degree of association between women’s 

marital status and travel time to collect sources of drinking water. The results demonstrate a p-

value of 0.001, which is less than the threshold of 0.05; consequently, there is statistically 

significant evidence to infer that a meaningful relationship exists between women’s marital 

status and travel times. Furthermore, the Phi coefficient (0.141) indicates a strong correlation, 

while Cramer’s V (0.081) suggests a weak association.   

Across diverse marital statuses, the 30-minute walk emerged as the most frequently 

documented activity in Nigeria and Burundi. Notably, there is a consistent increase in the 

percentage of households led by women who have never been married (55.7%), progressing to 

those headed by divorced or separated women (61.9%). This implies that the majority of 
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women classified as divorced or separated embarked on the longest journeys, travelling 30 

minutes to reach a water collection point. In contrast, the fewest number of women undertaking 

a thirty-minute walk pertains to the group of those who have never been married.   

Conversely, a distinct pattern was observed in Burundi, wherein the duration of a thirty-minute 

walk did not consistently correlate with marital status. Specifically, the lowest utilisation of 

water sources among individuals walking for 30 minutes was noted among women who have 

never been married (59.5%). In contrast, the majority of those engaged in this duration of travel 

were married women or those cohabiting with a partner (66.5%). The phenomenon of 30minute 

travel durations among divorced or separated individuals can be attributed to the observation 

that during their partnerships, these women efficiently managed their households with the 

support of their partners in procuring drinking water. However, subsequent to their divorce or 

separation, the burden of water acquisition has markedly increased in Nigeria.   

In Burundi, it is observed that married individuals or those cohabiting often travel substantial 

distances to access water points. This situation may be attributed to the expectation that, as 

heads of their households, they are responsible for securing drinking water for their families. 

The availability of potable water within households led by women indicates a decrease across 

various marital statuses. Specifically, women who have never been married represent 34.8%, 

those who are married or cohabiting constitute 30.3%, widowed women comprise 28.6%, and 

divorced or separated women account for 28.3% in Nigeria. Individuals who have never been 

married demonstrate a higher prevalence of effectively operating water systems in their 

residences compared to individuals in other marital statuses. In contrast, divorced or separated 

women exhibit the least access to water facilities in Nigeria. In Burundi, the proportion of 

households with accessible drinking water on the premises significantly varies based on marital 

status. Approximately 20% of never-married women have immediate access to on-site water, 

whereas this figure is 14% for married women, 8.3% for widowed women, and 12.4% for 

divorced or separated women.  

In comparison to households in Nigeria, widowed women constitute the smallest proportion of 

individuals with on-site access to drinking water. Alongside the thirty-minute walk to access 

readily available drinking water on the premises, a notable element of travel time involved a 

one-hour walk, which displayed variability across different marital statuses. A significant 

majority of 8.9% of widowed women represented the population, followed by those who were 
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married or cohabiting at 7.1%, divorced or separated individuals at 6.7%, and those who have 

never been married at 5.7% in Nigeria.   

In contrast, households in Burundi reported a significantly higher percentage of married women 

or women living with a partner undertaking the one-hour walk, with figures ranging from a 

minimum of 14.4% to a maximum of 22.9% for widowed women. Similarly, in Nigeria, the 

lowest percentage of women who walk for one hour among never-married women was 5.7%, 

while the highest was 8.9% among widowed women. Furthermore, the latter two marital 

statuses reflected the highest occurrences of one-hour walks: widowed individuals at 22.9% 

and divorced or separated individuals at 18.4%. Generally, the necessity for women to access 

drinking water from sources situated within a one-hour walking distance is more pronounced 

in Burundi compared to Nigeria. On the other hand, while the availability of water on the 

premises and the travel time to procure drinking water present more consistency, in Burundi, 

they appear to exhibit variability and irregularity.  

          Figure 4.4.5:  Distribution of travel time and marital status among women in Nigerian 

          households.   

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS)   
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Figure 4.4.6:  Distribution of travel time and marital status among women in Burundian 

households.    

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  
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collect drinking water. Additionally, the Phi and Cramer’s V coefficient is 0.139, further 

indicating a significantly strong association.   

In Burundi, a considerable percentage of urban women (53.4%) had access to piped water 

supplied to their households, while 36.8% had to retrieve drinking water from a source located 

thirty minutes away, and approximately 7% travelled for sixty minutes to reach such sources. 

Our research indicates that 70% of rural households could only access drinking water situated 

30 minutes from their residences, with 19% of women reporting a journey of about one hour to 

the water source. A mere 4.4% of women had drinking water available on their premises, while 

3.9% of women travelled over ninety minutes to access drinking water. Our methodology 

involved employing the Chi-square test to assess the level of association between women's 

residential location and travel time to water sources. The results demonstrate a p-value of 0.001, 

which is less than the significance threshold of 0.05, indicating a significant relationship 

between women’s place of residence and travel time. The calculated Phi and Cramer’s V of 

0.569, however, reveal a strong association.   

In Nigeria, urban households have reported that a higher proportion of women (52.7%) travel 

to water points within a thirty-minute walking distance. In contrast, in Burundi, women (36.8%) 

living in urban areas travel to the water system for approximately 30 minutes. Our findings 

indicate that 37.7% of households in Nigeria have readily available drinking water on the 

premises, whereas more than half of the population in Burundi (53.4%) has access to drinking 

water on-site. Notably, our analysis reveals that the majority of urban women in Burundi 

reported having functional drinking water systems available on location, in contrast to 

households in Nigeria, where a larger proportion of women undertake a journey of thirty 

minutes to access water. In Burundi, urban residential households indicate that 7.3% of women 

walk for sixty minutes, whereas in Nigeria, 5.4% of women similarly walk for sixty minutes to 

retrieve water. In rural households in Nigeria, more than 60% of the surveyed population 

acquired their drinking water from pipes located within a thirty-minute walking distance. This 

was followed by households that had water on the premises, representing 25.4%, while 8.2% 

of women reported travelling approximately 60 minutes to obtain drinking water.   

Conversely, in the rural households of Burundi, data indicates that 70.1% of individuals 

journeyed to the water supply system to procure drinking water. A smaller proportion of rural 

women, specifically 4.4%, reported a travel duration of one hour, and it was further noted that  
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19.1% of women undertook the journey to collect drinking water. Generally, the preponderance 

of rural women in Burundi travelled an estimated 30 minutes to access water sources. The next 

largest demographic consists of women who travel more than an hour to secure drinking water 

for their households, whereas a mere 4.4% benefit from water facilities located within their 

rural residences. Furthermore, in Nigeria's rural households, alongside a considerable 

proportion of women travelling for thirty minutes, the subsequent group includes those with 

water facilities available on-site, followed by women who embark on a 60-minute journey to 

procure water.   

Figure 4.4.7: Distribution of women's travel time and place of residence in Nigeria.   

 

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and  

 Health Survey (NDHS).   
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Figure 4.4.8:  Distribution of travel time for women in households and their place of 

residence in Burundi.   

 

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  
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occupational status and travel time. Additionally, Phi and Cramer’s V were employed to 

measure the strength of association. The result indicated a weak association of 0.045.  

Figure 4.4.10, presented below, delineates the distribution of women’s occupational status 

within households in Burundi. A total of 54% of respondents who are not employed retrieved 

drinking water after a thirty-minute walk. More than one-quarter (27.8%) of the sample 

originated from households where no members were employed and sourced their drinking 

water from within the premises. Conversely, a small proportion of women (13.6%) from 

unemployed households walked for approximately 60 minutes to access a water source. 

Furthermore, approximately 65% of economically active women were required to collect water 

from a location that necessitated a 30-minute journey; 17% obtained drinking water from 

sources outside their residences, entailing a 60-minute walk, while only 12.2% had water 

readily available on the premises.  A Chi-square test statistic was used to assess the association 

between women's occupational status and travel times. The results indicate a p-value of 0.001, 

which is less than 0.05. Consequently, this suggests that a significant relationship exists 

between women’s occupational status and travel times in Burundi. The Phi and Cramer’s V 

value is 0.183, which indicates a strong association.   

The occupational status of women in Nigeria indicates that a substantial portion, specifically 

56%, of women are not economically active and are required to travel approximately 30 

minutes to obtain water from various sources. Furthermore, approximately 34% of women who 

are also not economically engaged have access to water within their residential premises. In 

Burundi, 54% of women are likewise not economically active, with many embarking on a 30-

minute journey to access water sources; concurrently, 27.8% have water directly connected to 

their households. Additionally, a minor percentage, namely 5.5% and 13.6%, of non-working 

individuals in Nigeria and Burundi, respectively, are compelled to walk for up to 60 minutes to 

retrieve water from pipes.   

Regarding women in Nigeria who identify as employed, approximately 57.7% of this 

demographic obtains drinking water from sources located 30 minutes from their residences. 

Furthermore, 31% of these women have access to water on their premises, while 7.2% must 

travel for 1 hour (60 minutes) to procure drinking water. Among economically active women 

in Burundi, an estimated 64.9% report walking 30 minutes to access water points, with 12.2% 

and 17.2% indicating water availability on-premises and from a 60-minute walk, respectively. 

Notably, the study reveals an intriguing finding: employed women in Nigeria and Burundi, 
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particularly in Burundi, exhibit longer distances travelled for water compared to their 

unemployed counterparts. Additionally, employed women in Burundi have less access to 

drinking water on their premises compared to those in Nigeria. It seems that individuals 

employed in Burundi are more likely to be categorised as water travellers compared to women 

or households that do not participate in economic activities.     

Figure 4.4.9:  Distribution of women’s occupational status and travel time in Nigeria.    

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and  

 Health Survey (NDHS).  

 

 

 

 

 

 

 

 

 

 

   

  

34.1 
31 

56 57.7 

5.5 7.2 

1.1 0.7 
3.4 3.4 

0 

10 

20 

30 

40 

50 

60 

70 

No Yes 

Occupational Status 

On Premise 0-30 31-60 61-90 91+ 

https://uwcscholar.uwc.ac.za/home 



140  

  

Figure 4.4.10:  Distribution of women’s occupational status and travel time in Burundi.   

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  
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relationship between the women’s household wealth index and their travel times to water 

points. Furthermore, the Phi coefficient (0.276) and Cramer’s V (0.195) illustrated a robust 

association.   

In Burundi, 69.9% of respondents from underprivileged households reported collecting water 

after a thirty-minute walk, while 21.9% of women embarked on a journey of 60 minutes to 

gather drinking water from designated water points. Furthermore, 2.7% and 4.2% of women 

from these households travelled for approximately 90 minutes or longer. It was noted that 

70.9% of women from households categorised as mid-income experienced irregular access to 

water; these respondents typically required a thirty-minute walk to reach water points. 

Additionally, 19.5% of women indicated that they walked to the water supply source, while a 

minimal number of respondents reported having water on-site in mid-income households. 

Among women (51.8%) residing in affluent households, water was not readily accessible 

within the premises, necessitating a thirty-minute walk, whereas 33.8% had water connections 

available on-site, and 9.9% were documented as having access to such facilities access. The 

Pearson Chi-square test statistic was used to weigh the level of association between household 

women's wealth index and travel time to water sources. The result indicates a p-value = 

0.001<0.05. This suggests that there is a significant relationship between the wealth index of 

household women and travel times. The values for Phi (0.434) and Cramer’s V 0.307 showed 

a robust association.   

In Nigeria, across the wealth index quantiles, the prevalence of a thirty-minute walking 

distance, which appears to be the most significant proportion, decreases from the poor 

households (64.5%) to the middle-income households (63.2%) and the affluent households 

(50.2%). In contrast, in Burundi, the 30-minute travel time is the most prominent; however, the 

impoverished households report a figure of 69.9%, while middle-income households exhibit a 

1% increase, reaching 70.9%, and affluent households account for 51.8% in Burundi. With 

regard to access to drinking water on premises in Nigeria, the highest percentage is observed 

among women from affluent households (43.1%), whereas the lowest is found among 

impoverished or disadvantaged households (17.6%). The observed increase is evident in the 

transition from impoverished households (17.6%) to those categorised as middle-income 

(24.9%) and affluent (43.1%).   

In contrast, in Burundi, a mere 1.4% of impoverished individuals, 4.8% of middle-income 

households, and 33.8% of affluent households had access to water on the premises. This trend 
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bears a notable resemblance to that observed in households in Nigeria. The experience 

regarding the availability of water on-site in Burundi, particularly for impoverished and middle-

income households, contrasts significantly with that of Nigeria. Reports indicate that 

households facing a 60-minute walk for water are predominantly found among impoverished 

(21.9%) and middle-income (19.5%) households in Burundi, compared to only 12.4% and 7.1% 

for equivalent households in Nigeria. In Burundi, impoverished households' primary sources 

of drinking water compel women to walk for 30-91 minutes.    

Figure 4.4.11:  Distribution of women's travel time and wealth index category in Nigeria.  

 

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS).     
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Figure 4.4.12:  Distribution of women's travel time and wealth index category in 

Burundi.  

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  
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0.005 < 0.05, which implies that there is a significant relationship between the women’s household 

size and travel times to collect drinking water. Equally, the Phi (0.055) and Cramer’s V (0.039) 

showed a weak association between household size and travel times.  

In Burundi, 65% reported trekking 30 minutes to the water point, while 16% of four-member 

households walked for an hour to obtain drinking water. Additionally, 13.3% of the sample had 

drinking water on-site. Among households with nine members, 60.7% acquired drinking water 

from sources 30 minutes away, and about 17% of the sample (women) had drinking water on-

premises. Some women needed to walk for one hour to collect drinking water. Furthermore, 

43.9% of households with over ten members received drinking water piped into their yards, 

with 38.2% of women found trekking for 30 minutes and 12.2% walking for about 60 minutes 

to reach water points.  A p-value < 0.05 was used to test whether the relationship between 

dependent (travel times to collect drinking water) and independent variables (household size) 

is statistically significant.  The result showed 0.001, which is less than the threshold of 0.05. 

This indicates that a significant relationship exists between women’s household size and travel 

times to water. The Phi (0.140) showed a strong relationship, and Cramer’s V 0.099 implies a 

weak association.   

The residents, comprising households of four members (57.3%), nine members (57.6%), and 

those exceeding ten members, primarily accessed their drinking water sources after a 30-minute 

walk, whereas the availability of drinking water on the premises was also noted as prevalent in 

Nigeria. In Burundi, the reliance on external water sources necessitating a 30-minute walk 

diminished as household size increased, from 65% for four-member households to 

approximately 60.7% for nine-member households and down to 38.2% for households with 

over ten members. Conversely, the presence of water accessible on the premises increased from  

13.3% for households of four members to 17.2% for those with nine members, culminating in 

43.9% for households exceeding ten members in Burundi. Throughout a 60-minute water 

collection trip, households of varying sizes (0-4, 5-9, and 10+) uniformly engaged in procuring 

drinking water for their respective households in both Nigeria and Burundi. Notably, 

households with over ten members exhibited a consistent decrease in the availability of on-

premises water (43.9%), as well as access at a 30-minute walk (38.2%) and a 60-minute walk 

(12.2%) in Burundi.  
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Figure 4.4.13:  Distribution of women's travel time and household size in Nigeria.   

 

 

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS).  

Figure 4.4.14: Distribution of women's travel time and household size in Burundi. 

   

 

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  
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4.5 Chapter Summary  

The study highlights significant variability in access to drinking water among households in 

Nigeria and Burundi, emphasising disparities both between and within these countries. Notably, 

the variability extends to the time women spend collecting water for household use, indicating 

a gendered dimension of water access challenges. Comparison of socioeconomic and 

demographic factors shows that these variables play a crucial role in shaping women’s access 

to safe drinking water. The results from cross-tabulation analysis demonstrate that women 

residing in urban areas generally have better access to improved drinking water sources, 

including household piped water, compared to their rural counterparts. Furthermore, 

educational attainment among women correlates positively with access; women with higher 

levels of education tend to use improved drinking water sources more frequently than women 

with no formal education. Additionally, we examined the Phi and Cramer's V outcomes, which 

were demonstrated during the analysis and used to assess the strength of the association 

between the dependent and independent variables.      
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CHAPTER 5: LOGISTIC REGRESSION ANALYSIS  

5.1 INTRODUCTION  

This segment evaluates the correlation between dependent variables and multiple independent 

variables, which represent a significant divergence from the preceding univariate and bivariate 

analyses. The application of binary logistic regression offers a deeper comprehension of the 

factors influencing access to various types of drinking water and the travel times required for 

women to reach water sources in Nigeria and Burundi. Furthermore, logistic regression can be 

employed to predict categorical variables. The dependent or predictor variables under 

examination, specifically the categories of drinking water, include an analysis of whether 

women have access to improved drinking water sources or unimproved drinking water sources, 

as well as the associated travel times.   

To facilitate the binary logistic regression analysis, these variables have been dichotomised or 

coded into two categories: for the type of drinking water, 1 indicates access to improved sources 

(such as piped or bottled water), whereas 0 signifies unimproved sources (such as unprotected 

wells). Similarly, for travel times, a code of 1 represents households where water is available 

on premises, while 0 indicates that water collection occurs outside the household, typically 

involving some travel. The independent variables integrated into this model encompass a 

variety of socio-demographic factors, including age groups, levels of educational attainment, 

marital status, place of residence (urban or rural), occupational status, household wealth index, 

and household size. These variables are acknowledged as crucial determinants that may affect 

accessibility to water and travel behaviours. Through the application of logistic regression, the 

analysis seeks to ascertain which factors are significantly correlated with enhanced water 

access, the probability of having water available on premises, and potentially the extent of these 

associations, articulated through odds ratios. Moreover, the model may be utilised to forecast 

the likelihood that a woman possessing specified socio-demographic characteristics has access 

to enhanced water sources or encounters minimal travel durations.   

5.2 The factors that influence access to drinking water among female heads of households  

in Nigeria and Burundi.   

The study investigated seven socioeconomic determinants that have been integrated into the 

binary logistic regression analysis presented below. The logistic regression models presented 

offer estimates of the odds ratios (ORs), which quantify the strength and direction of the 

https://uwcscholar.uwc.ac.za/home 



148  

  

association between each socioeconomic factor and water source utilisation. These ORs are 

accompanied by their respective significance levels, indicating whether the observed 

relationships hold statistical significance. Additionally, the result includes an omnibus test of 

the model coefficients, the omnibus test yielded a highly significant result with a p-value of 

0.000, signifying that the model as a whole is statistically significant. The goodness-of-fit of 

the model is further assessed using the -2 log-likelihood (-2LL) statistic, which evaluates the 

alignment of the model with the observed data; lower values of -2LL signify a superior fitting 

model.  

5.2.1 Utilisation of improved drinking water by females in Nigeria and Burundi.   

5.2.1.1 Factors influencing access to household improved drinking water using the  

Nigeria Demographic and Health Survey 2018 (NDHS).   

Table 5.1 presented below illustrates the results derived from the regression model pertinent to 

females who have utilised improved drinking water sources in Nigeria. The omnibus test for 

model coefficients was determined to be significant, exhibiting a p-value of 0.00, which is 

notably below the 0.05 threshold. Furthermore, the -2 log-likelihood statistic signifies that the 

data align with the model adequately. Conversely, the Hosmer and Lemeshow test indicates a 

p-value of 0.042, which is below the 0.05 threshold, suggesting that the model does not 

sufficiently fit the data. The variables of age (specifically women aged 25-29), level of 

education, household wealth index, and household size (ranging from 0 to 4 members) have 

been recognised as statistically significant factors. This indicates that the aforementioned 

variables have a substantial impact on the probability of women obtaining improved drinking 

water. In contrast, marital status, residential location, and occupational status are deemed 

insignificant within the model, suggesting that these factors do not influence women’s access 

to clean water sources. Furthermore, the dataset indicates that the age group of women may 

influence the utilisation of clean water. However, it is imperative to note that only women aged 

25-29 were significant in the analysis. The other age groups, namely 15-19, 20-24, 30-34, 3539, 

40-44, and 45-49, were found to be insignificant. Women in households aged 25 to 29 

demonstrate a higher likelihood of utilising enhanced water sources, indicated by a factor of 

1.240. Nevertheless, the findings suggest that in Nigeria, the probability of accessing water 

from improved sources is contingent upon the age group of 25 to 29 among household heads.    
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Regarding household educational attainment, the analysis indicates that women without formal 

education, as well as those who have achieved only primary education, demonstrate a 

diminished probability of gaining access to improved drinking water, with likelihood ratios of 

0.793 and 0.814, respectively, when compared to their counterparts possessing secondary 

education or higher in Nigeria. The data presented indicates that women with reduced levels of 

educational attainment are considerably less likely to access improved water sources in 

comparison to their counterparts who have achieved secondary or higher education. This 

disparity highlights the significance of education as a determinant in the accessibility of 

essential services, including clean drinking water.   

The study further demonstrates that economic status exerts a significant influence on women's 

access to improved drinking water sources in Nigeria. Women belonging to economically 

disadvantaged households present a likelihood ratio of approximately 0.503, signifying that 

they are roughly half as likely to attain access to enhanced water sources as their counterparts 

from affluent families. Likewise, women originating from middle-income households exhibit 

a likelihood ratio of about 0.461, indicating an even lower likelihood of access when compared 

to their wealthier peers. These findings underscore the substantial effect of household economic 

status on the availability and utilisation of safe drinking water.  

Household size constitutes a pivotal consideration pertaining to the accessibility of clean water 

in Nigeria, especially among households comprising approximately four inhabitants. 

Households consisting of a minimal membership, specifically four individuals, encounter a 

diminished probability of obtaining drinking water from a safe and reliable source, which is 

quantified at 0.853 times in Nigeria. This diminished likelihood suggests that smaller 

households face particular disadvantages in obtaining consistent access to adequate water 

supplies when compared to their larger counterparts. Several factors may contribute to this 

situation, including economic challenges, the allocation of resources, and infrastructure 

limitations, all of which may tend to affect household size.   

5.2.1.2 Factors influencing access to household improved drinking water using the  

Burundi Demographic and Health Survey 2017 (BDHS).   

Table 5.1, presented below, delineates the outcomes of the regression model concerning female 

individuals who utilised enhanced drinking water sources in Burundi. The omnibus test of 

model coefficients demonstrated significance, as indicated by a p-value of 0.00, which falls 
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below the 0.05 threshold. Concurrently, the -2 log-likelihood statistic demonstrates that the data 

align appropriately with the model. Conversely, the Hosmer and Lemeshow test produces a p-

value of 0.823, which exceeds 0.05, thereby indicating that the model adequately fits the data.    

The age of women within the range of 40 to 44 years, educational attainment, geographic 

location, and household wealth index (designated as middle-income households) have been 

identified as statistically significant factors. This implies that these variables significantly 

influence the likelihood of women accessing improved drinking water. Conversely, marital 

status, occupational status, and household size are deemed insignificant within the model, 

indicating that these factors do not affect women’s access to clean water sources. Regarding 

other age groups of women aged 15-19, 20-24, 25-29, 30-34, 35-39, and 45-49, these ages were 

not found to influence access to drinking water. On the contrary, our dataset demonstrates that 

women in households aged 40 to 44 years are less likely to utilise enhanced water sources, with 

a factor of 0.636. However, the results indicate that in Burundi, the probability of obtaining 

water from improved sources is influenced by the age group of 40 to 44 years among household 

heads.  

Female household heads lacking formal education were less likely to obtain drinking water 

from unimproved sources, quantified at a ratio of 0.767 times that of women possessing 

secondary or higher education. A comparable observation was noted among women with 

primary school education, who similarly demonstrated a reduced likelihood of accessing clean 

drinking water, calculated at 0.739 times that of households led by women with secondary or 

higher education in Burundi.     

The place of residence served as a significant indicator; female household heads residing in 

urban areas were more likely to obtain drinking water from improved sources by a factor of 

4.813 times in comparison to their rural counterparts in Burundi. This considerable disparity 

underscores the impact of geographic location on the availability and accessibility of water 

infrastructure. The findings indicate that urban regions typically benefit from more advanced 

water supply systems and improved service delivery, thereby facilitating easier access to safe 

and reliable sources of water. In contrast, rural areas may face restricted access to piped water 

services, which contributes to a diminished availability of safe drinking water.    

Women from middle-income quantile households observed a likelihood of obtaining clean 

water for their consumption that is 0.671 times lower than that of women from affluent families 

https://uwcscholar.uwc.ac.za/home 



151  

  

in Burundi. These women recognised a significant disparity in their access to drinking water. 

This statistic indicates a substantial gap in water access among these socioeconomic groups, 

reflecting broader inequalities in resource distribution and infrastructure. Women residing in 

middle-income households are more likely to encounter significant challenges in securing safe 

and reliable water sources for their daily necessities.   

In comparative terms, the logistic regression analysis conducted in Nigeria and Burundi, 

utilising data from the DHS, demonstrated almost similar significant variables influencing 

access to drinking water from an improved supply system. The analysis indicates that in 

Nigeria, the variables influencing access to drinking water encompass women aged 25-29, 

individuals lacking formal education, women possessing a primary education, households 

classified as poor and middle status, as well as households with an average size of four 

members.  In contrast, the significant variables influencing access to drinking water in Burundi 

include women aged 40 to 44 years, educational achievement, urban dwelling, and belonging 

to middle-income households. Furthermore, the study's findings indicate that the only 

demographic of women in Nigeria with considerable access to improved sources of drinking 

water belongs to the 25 to 29 age group. However, this situation diverges for women in Burundi, 

where those aged 40 to 44 years display a diminished likelihood of utilising clean drinking 

water within their households. Generally, younger women demonstrate a significantly higher 

motivation to engage in the procurement of clean water from established supply channels or 

piping systems compared to their older counterparts. In Burundi, women aged 40 to 44, despite 

having relatively better access to clean drinking water, were observed to have minimal access 

to clean water. Our study indicates that younger females experience greater utilisation of 

improved drinking water sources, while older females experience reduced access. The observed 

differences between these age groups in Nigeria and Burundi elucidate that water access varies 

between the female age groups. The variance observed between the younger and older age 

groups suggests that younger individuals perceive the quality of drinking water more 

favourably than their older female counterparts. Furthermore, the responsibility for accessing 

improved drinking water appears to rest more heavily on the younger demographic as opposed 

to the older demographic; the latter group may also be more susceptible to issues related to 

household water insufficiency or inefficiency. In a study conducted by Abubakar (2019) on the 

factors influencing household access to drinking water in Nigeria, it was found that households 

led by older individuals are only slightly more inclined to utilise improved drinking water 

sources compared to those led by younger individuals in Nigeria.  Additionally, the study 
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revealed that the likelihood of accessing improved drinking water sources decreases with 

advancing age.   

Within the educational domain, women without any form of education and individuals with 

only a primary education rarely sought drinking water from improved sources in Nigeria and 

Burundi. This phenomenon may be attributed to the lack of education among women or their 

inability to complete their educational pursuits. Surprisingly, the same issue was observed in 

both Nigeria and Burundi; access to improved drinking water was restricted to women who 

possess no formal standard of education, and those with a primary school education. 

Conversely, Adeniji-Oloukoi et al. (2013) found that educational levels do not impact the 

selection of drinking water sources within households. Irianti and co-authors (2016) asserted 

that the advantage of female heads of households possessing secondary or higher education 

promotes the use of improved drinking water sources compared to women lacking formal 

education. Consequently, women with higher educational attainment represent the most 

suitable demographic for obtaining clean water for household consumption.      

Another significant variable is the household wealth index; it has been observed that 

households in Nigeria, particularly those classified as poor income and those within the middle-

income wealth quintile, experienced a regression in access to improved drinking water. 

Conversely, in Burundi, only the middle-income households showed a significant correlation 

with a decreased likelihood of authorising the use of improved drinking water. Diminished 

access to improved drinking water is a prevalent issue among households in both Nigeria and 

Burundi. Impoverished groups exhibit limited access to enhanced water sources (Hutton & 

Chase, 2016). An increase in household wealth enhances the ability of individuals to access 

potable drinking water, particularly among wealthier households. Household wealth has been 

documented as a determinant in facilitating access to clean water opportunities.    

The residential location of women also carries significant implications, particularly within 

households in Burundi. Research indicates that women residing in urban settings in Burundi 

have greater access to improved drinking water compared to their rural counterparts. This 

observation highlights the disparities in access to drinking water based on geographic context. 

Conversely, it is noteworthy that the place of residence for women did not emerge as a 

significant factor influencing access to clean drinking water in Nigeria. Thus, our findings are 

consistent with the research conducted by Hutton and Chase (2016), which addresses the 

knowledge foundation necessary for achieving the SDGs’ targets related to water supply, 
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sanitation, and hygiene. It has been observed that rural households experience marginalisation, 

while the majority of urban household areas enjoy advantages in accessing improved drinking 

water (WHO & UNICEF, 2015). Furthermore, our study reveals that urban areas are typically 

provided with superior water quality compared to their rural counterparts. Conversely, this 

finding contradicts Burzawa’s (2020) research, which asserts that urban-dwelling individuals 

in Nigeria had significantly greater access to improved drinking water in comparison to rural 

households. Access to water in urban households surpassed that of rural households (Abubakar, 

2019). Consequently, this suggests that rural regions face marginalisation, as access to clean 

drinking water appears to be disproportionately favourable in urban settings. The increasing 

use of enhanced drinking water in urban households is crucial for highlighting the varying 

levels of water access disparities across different residential areas (WHO & UNICEF, 2015; 

Hutton & Chase, 2016).   

Household size refers to the number of individuals residing collectively in a household at the 

time of the survey. Among the categorised household sizes of the study, namely: 0-4 members, 

5-9 members, and more than 10 members, only households comprising 0-4 members exhibited 

significance, demonstrating a marginal probability of accessing clean drinking water in Nigeria. 

Conversely, in Burundi, household size was determined not to be a significant factor. 

Household size exerts a non-significant influence on the utilisation of improved drinking water 

sources, indicating that households with fewer members in the western region of Nigeria 

frequently resort to unimproved water sources (Adeniji-Oloukoi et al., 2013). In alignment with 

Abubakar’s (2019) findings, household size is not considered a significant variable in the use 

of enhanced drinking water sources. Adams et al. (2016) noted that larger household sizes 

correlate with a relatively higher probability of accessing improved drinking water sources. 

Additionally, Irianti et al. (2016) highlighted a positive likelihood of larger households 

engaging with improved drinking water. Tshililo et al. (2022) identified a significant statistical 

correlation between household size and the supply of piped drinking water to their residences.   

    

 

 

 

 

 

https://uwcscholar.uwc.ac.za/home 



154  

  

Table 5.1:   Factors influencing access to improved drinking water in Nigeria and 

Burundi   

                                      Improved drinking water sources.   

Variables  Nigeria 2018   Burundi 2017  

B  Wald  Sig.  Exp (B 

)  

B  Wald   Sig.  Exp(B)  

Age groups    17.868  0.007      6.197  0.401    

15-19  0.079  0.859  0.354  1.083  -0.035  0.064  0.800  0.966  

20-24  0.183  3.839  0.050  1.201  -0.274  2.758  0.097  0.760  

25-29  0.215  4.117  0.042  1.240  -0.124  0.489  0.484  0.883  

30-34  0.147  1.820  0.177  1.159  -0.206  1.194  0.275  0.813  

35-39  -0.073  0.382  0.537  0.930  -0.240  1.451  0.228  0.786  

40-44  -0.117  0.989  0.320  0.889  -0.452  4.397  0.036  0.636  

45-49@                  

Educational level     7.665  0.022      7.332  0.026    

No education  -0.231  6.486  0.011  0.793  -0.266  6.399  0.011  0.767  

Primary education  -0.206  6.071  0.014  0.814  -0.303  4.624  0.032  0.739  

Secondary and higher 

education@  
                

Marital status    1.765  0.623      0.353  0.950    

Never in union  0.001  0.000  0.983  1.001  0.009  0.004  0.947  1.009  

Married or living with 

a partner   

-0.117  1.216  0.270  0.889  0.073  0.175  0.676  1.076  

Widowed  -0.008  0.007  0.936  0.992  0.073  0.205  0.651  1.076  

Divorced or 

separated@  
                

Place of residence                  

Urban areas   0.094  2.893  0.089  1.098  1.571  72.712  <.001  4.813  

Rural areas@                  

Occupational status                  

Currently working  -0.018  0.089  0.765  0.982  -0.056  0.251  0.616  0.945  

Not working@                  

Household wealth    131.077  <0.001      15.439  <0.001    

Poor  -0.688  91.474  <0.001  0.503  0.043  0.154  0.695  1.044  

Middle  -0.775  115.431  <0.001  0.461  -0.400  12.489  <0.001  0.671  

Rich@                  

Household size    8.919  0.012      1.811  0.404    

0-4  -0.159  8.483  0.004  0.853  0.109  1.607  0.205  1.116  

5-9  0.025  0.037  0.847  1.025  0.203  0.389  0.533  1.225  

10+                  

Constant  0.101  0.895  0.344  1.106  -2.663  125.304  <0.001  0.070  

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and  

Health Survey (NDHS), and the 2017 Burundi Demographic and Health Survey (BDHS).   
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5.2.2 Utilisation of unimproved drinking water by females in Nigeria and Burundi.   

5.2.2.1 Factors influencing access to household unimproved drinking water in Nigeria.   

Table 5.2, presented below, delineates the results of the regression model pertaining to female 

individuals who utilised unimproved drinking water sources in Nigeria. The omnibus test of 

model coefficients was significant, revealing a p-value of 0.00, which is below the 0.05 

threshold. The -2 log-likelihood statistic indicates that the data aligns adequately with the 

model. Conversely, the Hosmer and Lemeshow test yields a p-value of 0.070, which exceeds 

0.05, indicating that the model does not fit the data appropriately.      

Female household heads aged 25 to 29 years, along with their educational level, household 

wealth index, and a household size comprising 0 to 4 members, have been identified as 

statistically significant factors. This indicates that these variables influence the likelihood of 

women accessing drinking water from unimproved sources. Conversely, marital status, place 

of residence, and occupational status are deemed insignificant within the model, suggesting 

that these variables do not impact women’s access to unclean water sources. Notably, only the 

age cohort of 25 to 29 years was found to be significant in the analysis. Other corresponding 

age groups, including 15 to 19, 20 to 24, 30 to 34, 35 to 39, 40 to 44, and 45 to 49, were not 

identified as significant.   

Women in households aged 25 to 29 had limited access to unimproved drinking water, with a 

quantified likelihood of 0.807 in Nigeria. In relation to women’s educational attainment, 

respondents without any formal education demonstrated a higher likelihood of obtaining 

drinking water from unimproved sources compared to their counterparts with secondary or 

higher education. Additionally, women with primary school education also showed an 

increased likelihood of utilising unimproved drinking water sources. Our study further 

identified the household wealth index as a significant determinant of access to unimproved 

drinking water sources. Notably, residing in a low-income household elevates the likelihood of 

resorting to unclean water sources by a factor of 1.990. Women from middle-income 

households were more likely to rely on unimproved drinking water sources, with a factor of 

2.171 compared to women from affluent households in Nigeria. Regression analysis indicates 

that households comprising 5 to 9 members and those with more than 10 members did not 

significantly affect the access to unimproved drinking water. However, households with 
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approximately four members were more susceptible to using unimproved drinking water, 

represented by a factor of 1.172 compared to those with over 10 members.         

5.2.2.2 Factors influencing access to household unimproved drinking water in Burundi.    

An examination of Table 5.2.2.1 below demonstrates the regression model pertaining to women 

who head households and utilise drinking water from contaminated sources in Burundi. The 

omnibus test of model coefficients yielded a significant result, with a p-value of 0.00, which is 

below the 0.05 threshold. The -2 log-likelihood statistic suggests that the data is not in 

appropriate alignment with the model. In contrast, the Hosmer and Lemeshow test produced a 

p-value of 0.839, which surpasses 0.05, indicating that the model adequately fits the data.    

Women aged 40 to 44, along with their educational attainment, residence, and membership in 

households with a middle-income level, serve as significant predictors of access to unimproved 

drinking water. In contrast, marital status, occupational status, and household size appear to 

hold no significant relevance within the model, indicating that these variables do not influence 

women’s access to unsafe drinking water sources. It is important to note that among the age 

groups analysed - 15-19, 20-24, 25-29, 30-34, 35-39, and 45-49 - there is no significant impact 

on access to drinking water through unclean pipes. Conversely, women within the age group of 

40-44 exhibit a greater likelihood of utilising unclean drinking water sources compared to their 

counterparts aged 45-49, with a corresponding factor of 1.572 times. Nevertheless, the findings 

suggest that, in Burundi, the probability of accessing drinking water from unimproved sources 

is significantly affected by women in the household who belong to the 40-44 age category. The 

findings indicate that educational attainment serves as a significant predictor of access to 

unimproved drinking water, with odds ratios of 1.304 and 1.354, respectively. This suggests 

that women lacking formal education and those with primary education are 1.304 and 1.354 

times more likely to utilise drinking water sourced from unimproved facilities compared to 

their counterparts with secondary or higher education. Furthermore, another household 

socioeconomic variable incorporated in the binary logistic regression model is the residential 

location. Rural households constituted the reference category, while urban households 

exhibited a 0.208 times lower probability of utilising water from unimproved sources. The 

results also demonstrate that the wealth index significantly influences the use of unsafe drinking 

water among middle-income households. Women from poor-income households did not show 

statistical significance in the analysis, as their presence did not affect access to unsafe water 

sources; conversely, women identified as belonging to middle-income households displayed a 
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1.491 times increased likelihood of using water sourced from unsafe facilities.  In broader 

terms, the issue of accessing unimproved drinking water sources is significant. The primary 

variables influencing access to unclean drinking water among the Nigerian demographic aged 

25 to 29 years suggests that this young cohort predominantly utilises unimproved drinking 

water. The behaviour associated with the use of unimproved drinking water is notably 

contingent upon the awareness that these young women (ages 25-29) possess regarding the 

different types of drinking water available to them, consequently leading to a decrease in their 

engagement. Conversely, the analysis indicated that other age groups exhibited insignificant 

results. Regarding household women in Burundi, it was observed that older women aged 40-

44 years tended to engage with water sourced from unimproved channels. It may be postulated 

that these older women face challenges in accessing clean water, often due to its scarcity or a 

lack of awareness concerning the types of drinking water accessible to them.    

Another aspect of our study highlights the significance of the educational level within 

households. Women lacking formal education, as well as those who have attained a primary 

school education, exhibit a comparatively elevated frequency of utilising drinking water from 

unimproved pipes or sources. similarly, women in households across Burundi reported that 

those lacking formal education, alongside women possessing only a primary education, were 

significantly more likely to rely on unimproved drinking water sources. The utilisation of 

unimproved drinking water sources not only pertains to women in households but also 

correlates with educational attainment in both Nigeria and Burundi. Furthermore, the level of 

education is indicative of the quality of drinking water available.   

The household wealth quintile indicates the engagement with unimproved drinking water 

sources. Women from both low-income and middle-income households regularly utilised 

drinking water from these unimproved sources. A plausible explanation for the reliance on 

unimproved drinking water among economically disadvantaged and middle-income 

households is that their financial capacity may be insufficient to procure or access improved 

drinking water. Additionally, specific water supply systems are monetised, necessitating 

payment for access (Lawrence et al., 2002). The circumstances pertaining to the households in 

Burundi demonstrate that women from middle-income households exhibited significant and 

consistent reliance on unimproved drinking water. In contrast, households categorised as 

having low income exhibited no notable utilisation of unimproved drinking water. The analysis 

conducted in this study provides compelling evidence that a considerable number of middle-
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income households partake in various practices of unimproved water management in Burundi.  

Emenike (2017) stated that the use of poor water quality is linked to the individual's low 

income, which seeks to influence their access to drinking water.     

The average household size, comprising approximately four members, exhibited a positive 

correlation between household size and the utilisation of unimproved drinking water. This 

observation reinforces the premise that households with approximately four members are more 

likely to engage in the use of unimproved drinking water. Given that this is the smallest 

category of household sizes (0-4), the greater reliance on unimproved drinking water compared 

to larger households indicates a distinct tendency towards the usage of unsafe drinking water 

among smaller households in Nigeria. Our study confirms that a significant number of 

households in Nigeria continue to face challenges regarding access to safe drinking water. 

Conversely, household size did not demonstrate a substantial impact in Burundi. Conversely, 

household size exhibited no significant association with access to unimproved drinking water 

sources (Abubakar, 2019). This study demonstrated that household members were not 

influenced in their choice of the type of drinking water they accessed.   

Urban residential areas in Burundi demonstrate a minimal utilisation of unimproved drinking 

water among women in households. The prevalence of unimproved water supplies was notably 

higher in rural regions compared to urban environments. More than 60% of rural households 

relied on unimproved drinking water (Thomas, 2020). In Nigeria, the location of a household's 

residence did not constitute a significant barrier to accessing unimproved drinking water. Our 

research established that rural areas are perceived to exhibit a higher likelihood of providing 

substandard quality drinking water. Consequently, this has resulted in the assertion that 

drinking water in rural areas is often insufficient. Fundamentally, the utilisation of unenhanced 

drinking water within rural households is not confined solely to Nigeria and Burundi but also 

extends to broader communities. According to the findings presented, similar challenges have 

been identified in sub-Saharan African countries, where over 40% of rural residents in water 

served areas acquire unimproved water for their domestic use (Hutton & Chase, 2016).  
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Table 5.2:   Factors influencing access to unimproved drinking water in Nigeria and 

Burundi.  

                         Unimproved drinking water sources     

Variables  Nigeria 2018  Burundi 2017    

B  Wald  Sig.  Exp(B)  B  Wald   Sig.  Exp(B)  

Age groups    17.868  0.007      6.197  0.401    

15-19  -0.079  0.859  0.354  0.924  0.035  0.064  0.800  1.035  

20-24  -0.183  3.839  0.050  0.833  0.274  2.758  0.097  1.315  

25-29  -0.215  4.117  0.042  0.807  0.124  0.489  0.484  1.132  

30-34  -0.147  1.820  0.177  0.863  0.206  1.194  0.275  1.229  

35-39  0.073  0.382  0.537  1.076  0.240  1.451  0.228  1.271  

40-44  0.117  0.989  0.320  1.125  0.452  4.397  0.036  1.572  

45-49@                  

Educational level     7.665  0.022      7.332  0.026    

No education  0.231  6.486  0.011  1.260  0.266  6.399  0.011  1.304  

Primary education  0.206  6.071  0.014  1.228  0.303  4.624  0.032  1.354  

Secondary and 

higher education@  
                

Marital status    1.765  0.623      0.353  0.950    

Never in union  -0.001  0.000  0.983  0.999  -0.009  0.004  0.947  0.991  

Married or living 

with a partner   
0.117  1.216  0.270  1.125  -0.073  0.175  0.676  0.929  

Widowed  0.008  0.007  0.936  1.008  -0.073  0.205  0.651  0.930  

Divorced or 

separated@  
                

Place of residence                  

Urban areas  -0.094  2.893  0.089  0.910  -1.571  72.712  <0.001  0.208  

Rural areas@                  

Occupational 

status  
                

Currently working  0.018  0.089  0.765  1.019  0.056  0.251  0.616  1.058  

Not working@                  

Household wealth    131.077  <0.001      15.439  <0.001    

Poor  0.688  91.474  <0.001  1.990  -0.043  0.154  0.695  0.958  

Middle   0.775  115.431  <0.001  2.171  0.400  12,489  <0.001  1.491  

Rich@                  

Household size    8.919  0.012      1.811  0.404    

0-4  0.159  8.483  0.004  1.172  -0.109  1.607  0.205  0.896  

5-9  -0.025  0.037  0.847  0.976  -0.203  0.389  0.533  0.816  

10+ @                  

Constant  -0.101  0.895  0.344  0.904  2.663  125.304  <0.001  14.345  

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and  

Health Survey (NDHS) and the 2017 Burundi Demographic and Health Survey (BDHS).  
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5.2.3 Women heading households’ access to drinking water on premises in Nigeria and  

Burundi.   

5.2.3.1 Factors influencing access to household drinking water on premises in Nigeria.  

This segment measures women heading households and access to drinking water within their 

household units—that is, whether water is available on the premises. The variables measuring 

access are binary: 'water on the premises' and 'trekking outside the premises' to obtain water. 

These variables were dichotomised and coded as 1 (water on the premises or household water 

access) and 0 (water accessed outside the premises). The binary logistic regression analysis 

yields several key statistical results. The omnibus test of model coefficients is significant (p = 

0.001; p < 0.05), indicating that, collectively, the predictors in the model significantly improve 

the explanation of household water access. Similarly, the -2 log-likelihood (-2LL) statistic 

indicates that the model fits the data appropriately. However, the Hosmer and Lemeshow 

goodness-of-fit test presents a p-value of 0.004 (p < 0.05), which suggests that the model does 

not adequately fit the data. Further analysis, as presented in Table 5.3, reveals that certain 

socioeconomic variables, specifically age group, occupational status, and household size, are 

not significantly associated with access to drinking water on the premises in Nigeria. Their 

insignificance indicates that these variables do not have a statistically meaningful association 

with whether women have access to water within their households.   

The findings of the study reveal that the educational levels of women serve as a contingent 

factor in the accessibility of drinking water on premises. It is anticipated that women in 

households with primary, secondary, or higher education would have a more favourable 

opportunity for accessing drinking water on premises. Contrary to this expectation, the situation 

in Nigeria is markedly different, as households lacking formal education have had a greater 

opportunity for access to drinking water on the premises, exceeding that of households with 

secondary or higher education by a factor of 1.563. This indicates that women in households 

without formal education are more likely to access drinking water on premises.  

In relation to household dynamics, women's marital status encompasses those who have never 

been in a union, those who are married or cohabiting with a partner, and widowed and divorced 

or separated women. The study indicated that households led by widowed females were 1.287 
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times more likely to have drinking water available on the premises or connected to their 

residences than households led by divorced or separated women.   

In Nigeria, the analysis indicates that women in urban households are more likely to have access 

to readily available drinking water on-site than women in rural households. Specifically, the 

adjusted odds ratio (OR) shows that women in urban areas are 1.207 times more likely to have 

water on the premises than their rural counterparts. This suggests a significant urban-rural 

disparity in access to household water sources, highlighting the influence of residence location 

on water availability within homes.  

Women residing in households classified as poor show a substantially reduced likelihood of 

having access to drinking water on their premises, with an odds ratio of 0.671. This figure 

implies that women living in impoverished households are less likely to have access to water 

at home compared to women in other income groups. Similarly, women from middle-income 

households are even less likely to have on-site access to drinking water, with an odds ratio of 

0.319. This statistic indicates that women in middle-income households are less likely to have 

access to drinking water at home, compared to women in higher-income groups. The reduced 

odds of water availability on the premises among poorer and middle-income households point 

to underlying structural inequalities that impact access to basic services.  

5.2.3.2 Factors influencing access to household drinking water on premises in Burundi.  

Table 5.3 presents a comprehensive evaluation of the statistical models used to analyse factors 

influencing women's access to drinking water on premises in Burundi. The omnibus test of 

model coefficients was found to be statistically significant, with a p-value of 0.001, which is 

well below the conventional threshold of 0.05. This indicates that, collectively, the explanatory 

variables included in the model significantly contribute to predicting access to water. 

Additionally, the -2 log-likelihood value suggests that the model demonstrates robustness and 

an acceptable level of fit to the data. However, the Hosmer and Lemeshow goodness-of-fit test 

yields a p-value of 0.041, which is also less than 0.05, implying that the model may not fit the 

data perfectly. Furthermore, the analysis reveals that variables such as occupational status and 

household size have no statistically significant effects within the model, suggesting that these 

factors do not influence the likelihood of women in households accessing drinking water on 

their premises in the given context. In summary, while the overall model is statistically 
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significant, some variables, specifically occupational status and household size, appear not to 

be relevant determinants in this analysis for Burundi households.   

The analysis of age groups among women within households revealed that, overall, these 

variables were statistically insignificant in predicting access to drinking water on premises. The 

exception was the age cohort of 40-44 years, which showed a significant negative correlation 

with water accessibility. Specifically, women aged 40-44 were less likely (odds ratio of 0.389) 

to have access to water on their premises compared to women in other age groups. This finding 

suggests that women in this age bracket face greater challenges or are less likely to have 

household water access. This suggests that age, in most cases, does not play a strong or direct 

role in influencing household water accessibility among women in these age ranges within the 

studied context. However, the subgroup of women aged 40-44 years stood out due to its 

significant negative association with water access. For example, women in this age group might 

be more likely to bear additional household responsibilities, such as caring for family, which 

could limit their ability to secure water access or prioritise their needs for household water use.   

Considering the educational levels of the household, females possessing only primary 

education exhibited a diminished likelihood of accessing drinking water on premises by a factor 

of 0.456. indicating a lower probability compared to other educational levels. This shows that, 

among all educational classifications of women managing households with constrained water 

usage on the premises, those who had received education exclusively at the primary level 

represented the smallest demographic proportion. A reduced likelihood factor of 0.456 

indicates that women possessing only primary education exhibit a decreased probability of 

accessing resources in comparison to their counterparts.  

Marital status significantly influences the likelihood of women having access to drinking water 

on the premises in Burundi. Specifically, never-married females have odds of 1.513, and those 

who are married or cohabiting exhibit odds of 2.023, compared to a baseline group consisting 

of widowed, divorced, or separated women. This indicates that young women who have never 

been married or who are living with a partner, as well as married women, possess a significantly 

greater opportunity to access drinking water on the premises, by factors of 1.513 and 2.023 

times, in the context of Burundi. Therefore, marital status appears to be a critical determinant 

that enhances the chances of women accessing water on their premises, possibly reflecting 

broader social and economic advantages linked to women’s marriage and partnership in 

Burundi.   
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Residential location constitutes another critical variable that impacts the probability of 

accessing drinking water on-site in urban household regions of Burundi. This data suggests that 

individuals residing in urban residential households enhance the likelihood of utilising readily 

available drinking water on-site by a factor of 9.835 compared to rural households. This 

substantial odds ratio indicates that individuals residing in urban areas possess greater access 

to, and a higher feasibility of securing, drinking water directly from sources on the premises. 

This disparity likely reflects differences in infrastructure development, service provision, and 

access to water sources between urban and rural areas.  

The study also revealed that the wealth index was significant in the analysis. Our results 

hypothesised that individuals from impoverished backgrounds had a reduced probability by a 

factor of approximately 0.285 of accessing drinking water on site relative to wealthier 

households. Similarly, middle-income households experience a lower likelihood, with a 

decrease of about 0.109 times, compared to their wealthier counterparts. The results support 

this hypothesis, showing a marked reduction in the possibility of having water available on the 

premises for these groups. The results elucidate a distinct socioeconomic gradient in water 

accessibility, whereby financially affluent households are significantly more likely to enjoy the 

advantages of more dependable, on-site water sources.  

In reference to the availability of drinking water on premises in Nigeria and Burundi, the factors 

observed in both countries, as well as their approaches to managing water supply to households, 

exhibit notable similarities and differences. Interestingly, women in these households had 

alternative sources from which to procure drinking water for their families, which will be 

examined further in our analysis. It is particularly noteworthy that women who reported lacking 

formal education had their households connected to drinking water sources or pipes in Nigeria. 

Conversely, the circumstances in Burundi were markedly distinct; only women possessing 

primary school education had limited and only marginal access to potable water associated with 

their residences.   

The age group of women was identified as a significant factor in our study, particularly among 

older females aged 40 to 44 years. The study revealed that being a woman aged between 40 

and 44 was associated with a slight decrease in the likelihood of accessing drinking water on 

premises in Burundi. Conversely, the other age groups, namely those aged 15 to 19, 20 to 24, 

25 to 29, 30 to 34, 35 to 39, and 45 to 49, were not found to be significant in the analysis, 

exhibiting no effect on the accessibility of drinking water on premises in Burundi. Furthermore, 
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the age groups of female household members did not influence the availability of drinking 

water on the household premises in Nigeria.       

Regarding marital status, widowed females in Nigeria demonstrated a favourable 

accommodation for the provision of drinking water directed into their households. Moreover 

other marital statuses were found to be insignificant in their role in controlling access to 

drinking water on premises. Apart from widowed females, all other marital categories, 

including never married, married or living with a partner, and divorced or separated, were not 

restricted in coordinating access to drinking water in Nigeria. In contrast, marital statuses were 

pertinent in determining the use and access of drinking water on premises in Burundi. Women 

who have never been married, as well as those who are married or living with a partner, 

exhibited an increased opportunity to access drinking water on premises compared to widowed 

women and those who are divorced or separated in Burundi. Irianti and co-author (2016) 

showed that the marital status of the household head depended significantly on access to 

improved drinking water. The household head's marital status supports the increased access to 

improved drinking water.   

The residential locations of women significantly influenced the accessibility of water within 

households. Urban residential areas facilitate more convenient access to drinking water on the 

premises. Females residing in urban environments predominantly sourced their drinking water 

from on-premises facilities. Similarly, urban households in Burundi also exhibited superior 

access to drinking water on the premises. Piped drinking water is more commonly utilised 

across a broader range of urban household areas within Nigeria and Burundi. Furthermore, our 

study revealed that piped water constitutes a vital component of urban household communities.   

The household wealth quintile represents a substantial factor that indicates the water access 

available from within the household dwelling units. Females from low and middle-income 

households face a diminished likelihood of having piped drinking water on their premises in 

Nigeria. Similarly, the household wealth index affects access to drinking water at the premises 

in Burundi. Women from low and middle-income households in Burundi exhibited limited 

water utilisation on or within their household premises. Piped drinking water sources do not 

adequately compensate for the shortages experienced by females from low and middle-income 

households in Nigeria and Burundi. This situation has a direct impact on the availability of 

household water.   
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Table 5.3:   Factors influencing access to drinking water on premises in Nigeria and 

Burundi   

Variables                                 Drinking water on premises     

Nigeria 2018  Burundi 2017    

  B  Wald  Sig.  Exp(B)  B  Wald   Sig.  Exp(B)  

Age groups    8.778  0.186      12,831  0.046    

15-19  0.103  1.337  0.248  1.109  -0.263  2.961  0.085  0.769  

20-24  -0.047  0.237  0.627  0.954  -0.306  3.019  0.082  0.736  

25-29  -0.054  0.239  0.625  0.947  -0.369  3.078  0.079  0.691  

30-34  -0.210  3.420  0.064  0.810  -0.357  2.435  0.119  0.700  

35-39  -0.084  0.462  0.497  0.919  -0.334  1.679  0.195  0.716  

40-44  -0.143  1.347  0.246  0.866  -0.943  12.122  <0.001  0.389  

45-49@                  

Educational level     21.957  <0.001      35.381  <0.001    

No education  0.447  18.053  <0.001  1.563  -0.151  0.853  0.356  0.859  

Primary education  0.122  1.733  0.188  1.130  -0.784  22.586  <0.001  0.456  

Secondary and higher @                  

Marital status    5.912  0.116      12.055  0.007    

Never in union  0.132  3.132  0.077  1.141  0.414  7.108  0.008  1.513  

Married or living with a 

partner   

0.142  1.627  0.202  1.153  0.704  8.357  0.004  2.023  

Widowed  0.252  5.228  0.022  1.287  0.119  0.336  0.562  1.127  

Divorced or separated@                  

Place of residence                  

Urban areas  0.188  10.781  0.001  1.207  2.286  388.941  <0.001  9.835  

Rural areas@                  

Occupational status                  

Currently working  0.094  2.128  0.145  1.098  0.081  0.474  0.491  1.085  

Not working@                  

Household wealth    235.237  <0.001      112.311  <0.001    

Poor  -0.399  21.678  <0.001  0.671  -1.257  22.437  <0.001  0.285  

Middle   -1.142  190.177  <0.001  0.319  -2.219  101.706  <0.001  0.109  

Rich@                  

Household size    0.192  0.908      4.296  0.117    

0-4  0.018  0.096  0.756  1.018  -0.158  2.173  0.140  0.854  

5-9  -0.034  0.066  0.798  0.966  -0.422  3.137  0.077  0.655  

10+ @                  

Constant  1.122  91.378  <0.001  3.070  2.584  85.740  <0.001  13.247  

Source: Compilation by the author utilising data from the 2018 Nigeria Demographic and 

Health Survey (NDHS) and 2017 Burundi Demographic and Health Survey (BDHS).  
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5.2.4 Women heading households and the time it takes to collect drinking water from 

 sources outside the households in Nigeria and Burundi.   

5.2.4.1 Factors influencing the time it takes households to access drinking water  

outside the premises in Nigeria.     

Table 5.4 presents the measurements for women living in households where they must travel 

considerable distances to obtain drinking water outside their homes. The statistical analysis 

shows that the overall model has significant explanatory power, as evidenced by the omnibus 

test of model coefficients, which yielded a p-value of 0.001, indicating that the model explains 

variation in women’s water-fetching behaviour better. Additionally, the -2 log-likelihood value 

suggests that the data fit the model adequately. However, the Hosmer and Lemeshow goodness-

of-fit test produced a p-value of 0.002,  indicating less than a perfect fit. The regression analysis 

revealed that variables such as age group, occupational status, and household size are 

negatively associated with the time women spend travelling to fetch water. Nonetheless, these 

relationships were not statistically significant, suggesting that these factors do not meaningfully 

influence women’s travel duration for water within the studied context.  

Women with higher educational levels have been identified as a positively significant variable 

influencing women’s access to water sources. However, the most striking impact of education 

appears among women with no formal education; these women are 0.640 times less likely to 

trek and collect drinking water from sources outside their households. Consequently, women 

with no formal education tend to rely more heavily on nearby or household water pipes, which 

may be insufficient.  

Furthermore, marital status plays a significant role in women’s trekking endeavours to obtain 

drinking water. Notably, other marital categories, including never-married women, those who 

are married or cohabiting, and individuals who are divorced or separated, do not significantly 

affect women’s access to water sources. In contrast, widows exhibit a markedly lower 

likelihood, approximately 0.777 times less, of trekking to access drinking water.    

The residential situation of women has proven to be significant. Urban dwelling areas exhibit 

a reduced likelihood of acquiring drinking water from sources external to their household or 

dwelling unit, indicating that households classified as urban units are 0.828 times less likely to 

utilise water from sources outside their household.     
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The quantiles of the household wealth index were found to be significantly associated with 

travel times to water sources. Women from poor and middle-income households were more 

likely to undertake journeys to water supply points, with respective ratios of 1.491 and 3.132. 

This indicates that being the head of a household classified as belonging to the poor and middle-

income categories increases the probability of travelling to collect drinking water by factors of  

1.491 and 3.132, respectively.     

5.2.4.2 Factors influencing the time it takes households to access drinking water outside the 

  premises in Burundi.      

Table 5.4, presented below, demonstrates that the omnibus test of model coefficients yielded 

significant results with a p-value of 0.001, which is less than 0.05. Furthermore, the -2 

loglikelihood exhibited robustness and indicated a satisfactory fit for the model. In addition, 

the Hosmer and Lemeshow test indicates a p-value of 0.027, also less than 0.05, suggesting 

that the model does not adequately fit the data. Moreover, our analysis indicated that the 

occupational status of women and household sizes do not significantly affect the model. In 

summary, these variables appear not to influence women's access to drinking water on the 

premises in Burundi.   

The age groups of women in households, specifically those aged 15-19, 20-24, 25-29, 30-34, 

35-39, 40-44, and 45-49, exhibited statistically insignificant associations, except for the 40-44 

age group. This group demonstrated a notable correlation with the accessibility of drinking 

water located outside their residences, necessitating travel or trekking to obtain it. Women aged 

40-44 in Burundi were found to possess a significantly increased likelihood, quantified at 2.568 

times, of journeying to water supply sources to procure drinking water.   

The educational levels within households have experienced a significant increase, serving as a 

beneficial factor. Women with a primary education are 2.191 times more likely to access 

drinking water. This indicates that within all educational categories of female heads of 

households with substantial reliance on water sources that necessitate trekking, the 

predominant group comprises those who have attended only primary school.      

Marital status is of considerable significance and influences the likelihood of having to travel 

long distances to access potable water. Females who have never married and those who are 

married or cohabitating exhibit odds of 0.661 and 0.494, respectively. This suggests that young 

women who have never been married and/or those living with a partner, as well as married 
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women, face a diminished opportunity to obtain potable water from alternative sources, with 

odds of 0.661 and 0.494 times, in Burundi.  

The residential location represents another significant variable that impacts the likelihood of 

individuals needing to travel to water sources in Burundi. Evidently, residing in an urban 

household reduces the probability of having to collect drinking water by a factor of 0.102 

compared to residing in rural households.   

The study further indicated that the wealth index played a significant role in the analysis. Our 

findings suggest that women from poor or middle-income households face a disadvantage in 

accessing drinking water, often requiring them to collect it from distant sources. Notably, 

households characterised as poor and middle-income exhibited an increased likelihood of water 

collection from external sources by 3.514 and 9.199 times, respectively.    

The comparison reveals contrasting associations between women's educational attainment and 

their likelihood of travelling to water sources in Nigeria and Burundi. The findings highlight 

notable differences and similarities in factors influencing water collection behaviours between 

Nigeria and Burundi. In Nigeria, women's educational level significantly impacts their 

likelihood of travelling to water sources, with women lacking formal education more negatively 

associated with such travel. Conversely, in Burundi, women with at least a primary education 

tend to have a higher probability of fetching water from external sources. Suggesting that basic 

education may influence awareness, knowledge, and motivation among female household 

heads regarding water collection.  

The cohort of women aged 40-44 was identified as diligent water collectors. Specifically, these 

women predominantly travelled to gather drinking water for their households. Nevertheless, 

age did not appear to significantly affect drinking water collection patterns in Burundi among 

other age groups, such as those aged 15-19, 20-24, 25-29, 30-34, 35-39, and 45-49. Similarly, 

in Nigerian households, the various age groups of women did not have a notable impact on the 

efforts to procure drinking water. It is noteworthy that older female members of households in 

Burundi infrequently travelled to water collection points. Furthermore, this suggests that access 

to drinking water outside the home is contingent upon the age of female household members, 

particularly those aged 40-44. Conversely, Adedotun et al. (2024) reported in their study that 

individuals aged 20-30 emerged as the most prominent water collectors within the household 

compared to their older counterparts.       
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The findings underscore the differing impacts of marital status on women's water-collection 

behaviours in Nigeria and Burundi. The data revealed that young widowed women had a lower 

likelihood of making journeys to procure drinking water in Nigeria. In contrast, within Burundi, 

both unmarried women (never married) and those who are married or cohabiting are less likely 

to undertake journeys to gather water. This pattern suggests that marital status influences water 

collection roles differently in Nigeria and Burundi. For example, married women might have 

more household support or alternative arrangements for water collection, or societal 

expectations may limit unmarried women's participation. The differential influence of marital 

status indicates that social and cultural contexts may shape the role and experiences of women 

in water collection differently in Nigeria and Burundi, with widowhood posing additional 

challenges in Nigeria and marital status affecting participation levels in both countries.  

In Nigeria, the data illustrate that residence location significantly influences water collection 

efforts. The location of residence diminishes the necessity to travel to water collection points. 

Urban residential households in Nigeria demonstrate a reduced distance in walking to access 

water collection pipes. Furthermore, in Burundi, place of residence emerged as a significant 

variable. Urban households displayed less effort in travelling to collect drinking water from a 

distance compared to rural residential households. Essentially, rural disadvantaged households 

face the challenge of travelling considerable distances to obtain drinking water for domestic 

use. This highlights the disparities in water access, where urban settings benefit from 

infrastructural development and proximity to water supply systems, whereas rural communities 

must contend with geographical and infrastructural barriers affecting their ability to meet 

domestic water needs.  

The influence of women's household wealth quintiles is significant. Women from impoverished 

and middle-income households are primarily responsible for collecting drinking water. They 

frequently journey to water supply points in Nigeria. Similarly, households with low and middle 

incomes in Burundi exhibit an increased propensity to travel considerable distances to obtain 

drinking water for household consumption. The scarcity of drinking water near residential areas 

necessitates the acquisition of drinking water from alternative sources (Majuru et al., 2016). 

The fact that individuals from poor and middle-income households obtain their drinking water 

outside their domestic premises illustrates the inadequate functionality of household water 

supply systems and the insufficient provision of water within their homes. Women from poor 

and middle-income households are particularly likely to rely on external sources of drinking 
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water, indicating that these women must undertake longer treks to access it (Adedotun et al., 

2024).   

Table 5.4:  Factors influencing access to drinking water outside the household in Nigeria 

and Burundi   

Variables                                 Drinking water outside the premises     

Nigeria 2018   Burundi 2017   

  B  Wald  Sig.  Exp(B)  B  Wald   Sig.  Exp(B)  

Age groups    8.778  0.186      12.831  0.046    

15-19  -0.103  1.337  0.248  0.902  0.263  2.961  0.085  1.301  

20-24  0.047  0.237  0.627  1.049  0.306  3.019  0.082  1.358  

25-29  0.054  0.239  0.625  1.056  0.369  3.078  0.079  1.446  

30-34  0.210  3.420  0.064  1.234  0.357  2.435  0.119  1.429  

35-39  0.084  0.462  0.497  1.088  0.334  1.679  0.195  1.397  

40-44  0.143  1.347  0.246  1.154  0.943  12.122  <0.001  2.568  

45-49@                  

Educational level     21.957  <0.001      35.381  <0.001    

No education  -0.447  18.053  <0.001  0.640  0.151  0.853  0.356  1.164  

Primary education  -0.122  1.733  0.188  0.885  0.784  22.586  <0.001  2.191  

Secondary and higher 

@  
                

Marital status    5.912  0.116      12.055  0.007    

Never in union  -0.132  3.132  0.077  0.877  -0.414  7.108  0.008  0.661  

Married  or  living  

with a partner   

-0.142  1.627  0.202  0.867  -0.704  8.357  0.004  0.494  

Widowed  -0.252  5.228  0.022  0.777  -0.119  0.336  0.562  0.888  

Divorced or 

seperated@  
                

Place of residence                  

Urban areas  -0.188  10.781  0.001  0.828  -2.286  388.941  <0.001  0.102  

Rural areas@                  

Occupational status                  

Currently working  -0.094  2.128  0.145  0.910  -0.081  0.474  0.491  0.922  

Not working@                  

Household wealth    235.237  <0.001      112.311  <0.001    

Poor  0.399  21.678  <0.001  1.491  1.257  22.437  <0.001  3.514  

Middle   1.142  190.177  <0.001  3.132  2.219  101.706  <0.001  9.199  

Rich@                  

Household size    0.192  ,908      4.296  0.117    

0-4  -0.018  0.096  0.756  0.983  0.158  2.173  0.140  1.171  

5-9  0.034  0.066  0.798  1.035  0.422  3.137  0.077  1.526  

10+ @                  
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Constant  -1.122  91.378  <0.001  0.326  -2.584  85.740  <0.001  0.075  

Source: Compilation by the author utilising data from the 2017 Burundi Demographic and 

Health Survey (BDHS).  

5.3 Chapter Summary  

The logistic regression analysis provided strong support for the research hypothesis, revealing 

that young girls and women who are household heads are among the most vulnerable groups 

in accessing safe and reliable drinking water (Dickin et al., 2021). These findings revealed that 

their socioeconomic and demographic characteristics significantly influence their ability to 

obtain clean water. For example, women with higher levels of education, higher wealth indices, 

and those residing in urban households were more likely to access improved water sources. 

Despite these positive associations, the study also highlighted a persistent challenge: many 

women in households with no formal education or occupation had limited access to drinking 

water.  The results emphasise that access to improved water sources involves more than just 

the availability of water infrastructure; proximity and ease of access are equally critical.   
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CHAPTER 6: DISCUSSION OF THE RESULTS  

6.1 INTRODUCTION  

This segment provides a review of the data analysis output, focusing on the study's objectives 

and the testing of hypotheses. The primary aim of the study was to investigate the factors 

associated with women’s access to drinking water for household use in sub-Saharan Africa, 

specifically through a comparative analysis between Burundi and Nigeria. In pursuit of this 

objective, the study has identified several explanatory variables, including age groups, 

educational levels, wealth index, place of residence, marital status, occupational level, and 

household size, to elucidate the differences and similarities among women in accessing clean 

water and the duration required for women to procure drinking water from sources external to 

their households. To accomplish the study's objectives, the DHS for Nigeria and Burundi were 

utilised. Ultimately, the study's findings were presented in three stages: univariate, bivariate, 

and multivariate analysis.   

6.2 Summary of methods used  

Chapter Three delineates the methodology employed in this study. This research was conducted 

as a quantitative analysis using the 2018 Nigeria Demographic and Health Survey, alongside 

the 2017 Burundi Demographic and Health Survey. The raw data sets were solicited from the 

DHS website, and authorisation for their download was duly obtained. Seven distinct types of 

recoded data files associated with the core questionnaires were made available. However, the 

study focused on merged person and household files so that every household member could 

have information on water-related issues. In the final file, women heading households were 

selected. The dataset was analysed utilising the Statistical Package for the Social Sciences 

(SPSS) version 30.0.0.0 (172) to demonstrate the characteristics of the variables presented 

within the study. The variable was reclassified to align with the study's objectives. The 

dependent variables included the types of drinking water and the travel time to water points; 

these variables were categorised accordingly. The categories for drinking water types are 

improved and unimproved. At the same time, travel times are classified into two categories: 

drinking water available on premises and drinking water located outside premises. The 

independent variables comprise age groups, educational attainment levels, marital status, 

places of residence, occupational status, wealth index, and household size. As previously 

indicated, our research utilised a quantitative research methodology, specifically a cross-
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sectional survey, for several reasons. This approach facilitates the benchmarking and 

comparison of trends and progress across various countries while simultaneously emphasising 

the significance of comprehending the challenges faced by individuals and households residing 

in water-scarce regions, particularly regarding their access to clean water resources within their 

environment.   

This study encompassed all regions of Burundi and all states within Nigeria. The primary 

instrument employed for data collection from respondents was a set of questionnaires, which 

inquired about the types of water sources utilised by households and the duration spent 

engaging with drinking water located at a considerable distance from their residences. The 

household served as the unit of analysis for this study. Female-headed households were 

distinguished from those of women who are not heads of families in Nigeria and Burundi. This 

distinction was conducted utilising univariate analysis, which individually presents the 

frequencies of variables. It simultaneously examines a single variable, thereby facilitating the 

presentation and comprehension of trends and the frequency of occurrences of a particular 

variable. Subsequently, bivariate analysis was executed through cross-tabulation of the 

response variables (dependent variables) and the explanatory variables (independent variables). 

In the datasets, one or more explanatory variables exert an influence on the response variable.   

Conversely, the explanatory variables demonstrate changes in the dependent variable. This 

approach was employed to measure access to drinking water and the characteristics of women 

within households.  Chi-square test statistics were utilised to ascertain the association between 

the dependent and independent variables. The Pearson Chi-square test yields the p-value (a 

probability value) that indicates whether to accept or reject the null hypothesis. Furthermore, 

the strength of the variables was assessed using the Phi and Cramer’s V test. Multivariate 

logistic regression was conducted employing binary logistic regression analysis to estimate the 

variables influencing women’s access to drinking water in Nigeria and Burundi. The objective 

of the study was to investigate the relationship between women's socio-demographic 

characteristics and their access to drinking water in Nigeria and Burundi.       

6.3 Overview of the conceptual framework.   

Several theories contribute to the deconstruction of the conceptual framework that serves as the 

study's background and clarifies access to and allocation of time.  Dunn’s high-level wellness 

theory emphasises that high-level wellness transcends mere physical health; it encompasses the 
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wellness of individuals and communities as well as their access to essential needs, including 

potable water. Unimproved drinking water significantly contributes to unwellness (Corner & 

Norman, 2005; Salas, 2017). According to Anand (2010), socioeconomic and demographic 

characteristics can influence an individual’s capacity to access water and convert it into well-

being. Various research studies have indicated similar findings, revealing that factors, such as 

age, type of residence, educational attainment, marital status, and occupation, as well as the 

characteristics of the household head, may affect access to safe drinking water (Persson, 2002; 

Osabuohien et al., 2012; Mahama et al., 2014; Adams et al., 2016). Access to drinking water 

may vary among female-headed households based on their characteristics. The theory posits 

that an individual's geographical location or place of residence indicates the types of 

unrestricted access to essential services they receive.   

The time allocation theory encapsulates the distribution of time for various activities within 

one’s household (Ghez & Becker, 1975). On a global scale, young girls and women are often 

responsible for managing time-intensive domestic tasks, including collecting potable water and 

caring for children within families and communities (Koolwal & Van de Walle, 2013). The 

demands placed on women’s time due to the activities associated with collecting drinking water 

significantly hinder their participation in other productive endeavours, such as education and 

employment. Graham et al. (2016) established that water collection necessitates a considerable 

investment of time; specific households expend over thirty minutes obtaining drinking water 

from various sources. A comparable study conducted by Ndikuman and Pickbourn (2017) 

revealed that the extended travel time required to collect drinking water adversely affects 

women’s ability to manage their employment or business obligations, particularly in regions 

where access to clean drinking water is deficient. Furthermore, it was noted that women in rural 

households predominantly serve as the primary water collectors (Koolwal & Van de Walle, 

2013).     

Bandura’s (1986) perspective on social cognitive theory presents the impact of the environment 

on influencing an individual’s behaviour. The choices made by each individual can be 

associated with their residence or household environment. Social theories provide an 

explanation of individuals' residential contexts and the social factors that define individual or 

group behaviour. Furthermore, social cognitive theory emphasises the concept of reciprocal 

determinism, which posits that while environmental factors exert influence over individuals 

and groups, these individuals and groups simultaneously possess the capacity to influence their 
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environment and regulate their behaviour (McAlister et al., 2008). Social cognitive theory 

(SCT) posits that perceived self-efficacy is a behaviour that falls outside an individual’s control, 

explicitly referring to a person’s belief in their capability to engage in a particular behaviour 

(Bandura, 1982). This concept encompasses an individual’s capacity to execute a specific 

action with a successful outcome. As articulated by Inauen (2012), self-efficacy can manifest 

in physical terms, such as prioritising good health when adopting safe hygiene practices and 

maintaining social standing. Nevertheless, factors that hinder behavioural performance may 

still be managed. For example, the inability to afford safe drinking water may reflect a low 

sense of self-efficacy regarding cost-cutting measures, particularly when individuals face 

financial constraints (Inauen, 2012).  

The theory of planned behaviour explains that individuals' behaviours and intentions are 

influenced by their attitudes, subjective norms, and perceived behavioural control (Ajzen, 

1991; Smith & Ali, 2006). This suggests that an individual’s decision-making can be modelled 

or affected by their attitudes towards water supply demand. Hassell and Cary (2007) 

investigated the attitudes and beliefs of water consumers regarding water use and its demands.  

The theory of planned behaviour is applicable to an individual’s intention to access and utilise 

water.  Factors such as household types, income, household composition, and occupational 

level significantly influence household water consumption. Kulinkina et al. (2016) discovered 

that certain members of rural households exhibit a preference for specific sources of drinking 

water. They tend to avoid drinking water from piped systems, primarily due to the perception 

that piped water possesses a salty taste and is unsuitable for domestic purposes, such as washing 

dishes and clothing. Additionally, some individuals or households believe that using river water 

may mitigate the risk of illness, while others have articulated that borehole water is not 

conducive to producing lather with laundry and contains particulate matter.   

The theory of access plays a pivotal role in providing drinking water to society, individuals, 

and families (Monney & Ocloo, 2017; Ismaila et al., 2023; Baddianaah et al., 2024). This 

theory contemplates the advantages or benefits derived from various entities, including material 

objects, institutions, and resources (Ribot & Peluso, 2009). Myers and Hansen (2020) argue 

that the theory of access is not confined to property rights; rather, it extends to natural resources, 

gender issues, community dynamics, religion, ethnicity, place of residence, education, and 

social identity (Ribot & Peluso, 2009). Milgroom (2012) and Asaba (2013) assert that women 

and young children face limitations in accessing improved drinking water due to multiple 
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factors, including a lack of knowledge and insufficient information. Furthermore, women often 

rely on unimproved water supply sources near their households, as they perceive these sources 

as free and require less effort to access.   

To address the discrepancies identified in Dunn’s high-level theory, specifically the Time 

Allocated Theory, Social Cognitive Theory, Theory of Planned Behaviour, and Theory of 

Access, a conceptual framework was developed concerning the hypothesis through the 

initiation of the study’s variables. The purpose of this framework was to demonstrate the 

theoretical connection between access to drinking water and gender dynamics. Consequently, 

the study measured the relationship between different types of drinking water, the travel times 

required to collect this water, and the characteristics of women. It is important to note that 

female-headed households encounter greater challenges in securing drinking water for their 

domestic needs. By examining the inequitable access to drinking water in the residential areas 

of Nigeria and Burundi, and by integrating these various factors, the study effectively captured 

the experiences of women regarding their access to drinking water and the travel times to water 

sources within the context of women-headed households in these two countries.     

6.4 Characteristics of the participants  

The research study demonstrates that females who head households in Nigeria and Burundi 

access drinking water through different means. Access to improved drinking water exacerbates 

the global challenge of disparities (Fan et al., 2013; Ahiabli et al., 2023). The findings of this 

study align with the existing literature regarding disparities and unequal access to drinking 

water, particularly highlighting the prominent role of water collectors, who are primarily 

women and girls. It was observed that women and young girls are significantly engaged in the 

sole provision and management of household drinking water (UNICEF, 2018; Akoteyon, 2019; 

Jeil et al., 2020; Baddianaah et al., 2024). Furthermore, our study discovered that the 

considerable burden of water scarcity and the act of water collection continue to pose 

challenges for women residing in rural communities. Fetching drinking water represents the 

most prevalent issue they encounter within their residential units. Our research supports the 

findings of Majuru et al. (2011), who indicated that the quality of drinking water in rural areas 

is deteriorating and inefficient. According to Pickering et al. (2010), water collection is a 

common practice in sub-Saharan African countries, where a significant number of individuals 

(33.3%) obtain drinking water for household use. Extended travel time to collect drinking water 

may have a direct impact on the quality of household drinking water. The journeys to water 
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points are primarily undertaken by females, particularly women from African countries, who 

dedicate numerous hours to ensure that drinking water remains accessible in their homes 

(Hutton & Chase, 2016; Graham et al., 2016). Likewise, research conducted by Sani and Scholz 

(2022) and Adedotun et al. (2024) indicates that water provision primarily involves vulnerable 

populations, with women and children playing significant roles in rendering these services 

within the community. Sorenson et al. (2011) reported that approximately 47% of water 

collection activities in Nigeria are undertaken by females. Furthermore, the authors emphasised 

that children are also engaged in water collection, with about 39.4% of them identified in 

Burundi as key contributors in the water procurement process (Sorenson et al., 2011). Pouramin 

and colleagues (2020) revealed that women, as the primary custodians of water, face various 

challenges in accessing potable water.   

The Demographic and Health Survey reports reveal that Nigeria and Burundi possess distinct 

characteristics. Furthermore, it is noteworthy that Nigeria had more participants in the survey.  

The demographic segment concerning women within the specified age range clarifies this 

issue; the findings emphasise the importance of the respondents' ages, which include females 

aged 15 to 45. Our research sample reveals that there are 7,202 women-headed households in 

Nigeria, compared with 4,728 in Burundi, as documented in the 2018 Nigeria DHS and the 

2017 Burundi DHS. Among the various age groups of women, the younger cohort exhibited 

the highest proportions of female heads of household in Nigeria and Burundi, respectively. 

Conversely, the lowest proportions were noted among older women in Nigeria and Burundi.     

All women aged 15 to 49 in Nigeria possess access to improved drinking water sources, 

particularly evident among the older demographic of women in comparison to their younger 

counterparts. Conversely, middle-aged women aged 25 to 29 and 30 to 34 exhibit a higher 

likelihood of utilising unimproved drinking water sources, which are deemed unclean in 

Nigeria. In contrast, young women aged 20 to 24 in Burundi utilise potable water, while women 

aged 40 to 44 depend on unclean drinking water sources. Our studies indicate that in Nigeria, 

older women have access to clean water, whereas in Burundi, middle-aged women also utilise 

clean water. The prevalence of unimproved drinking water is significantly higher in Nigeria. In 

contrast to Burundi, where the prevalence remains low.     

In Nigeria, a significant number of women, particularly older household members, travel for 

approximately 30 minutes to collect water. A similar trend was observed in Burundi, 

specifically among older women who frequently travelled to access water points. Conversely, 
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the middle-aged women had access to drinking water on the premises, while those in the 20- 

24 age group also experienced similar access in Burundi. Our findings indicate discrepancies 

in access to drinking water across different age groups of women, which may be attributed to 

the economic development of specific countries. UNICEF and WHO (2017) reported a lack of 

significant resources in middle-income countries, including drinking water. UNICEF (2021) 

reported that over 50% of the fundamental water services for 70% of Nigerians are 

contaminated. Consequently, a significant number of Nigerians rely on commercially available 

water sources, such as sachets and bottled water, for drinking purposes. This reliance arises 

from the frequent unreliability and poor quality of the public water supply. As a result, these 

individuals are compelled to purchase their water from private vendors, which is generally 

more expensive but of superior quality (Ighalo et al., 2020). Furthermore, Fan and co-authors 

(2013) discovered that older women utilise less drinking water than their younger counterparts 

due to traditional practices and a lack of information regarding water appliances, such as 

washing machines and dishwashers. This may also be attributed to the limited exposure of older 

women to information concerning safe drinking practices and water. This phenomenon may 

primarily stem from the observation that older women are often unable to shoulder the 

household responsibilities. This inability may arise due to retirement or the loss of income 

sources. In contrast, younger women are increasingly empowered to fulfil the essential needs 

and requirements of the household, which contributes to a greater prevalence of young female 

headship within households. For instance, young women may possess more financial support 

or alternative means for water collection. Conversely, older women are more likely to assume 

additional household responsibilities, such as caring for elderly parents or multiple children, 

which may limit their capacity to secure water access or prioritise their household infrastructure 

needs.   

The study opined on the importance of educational attainment within households in Nigeria 

and Burundi. The study findings revealed notable disparities between the two countries in this 

regard. In Nigeria, women with secondary or higher education constitute the most significant 

proportion within the household. Suggesting relatively higher levels of educational attainment 

among women. Conversely, in Burundi, women with only primary education represent the most 

significant proportion, while those with secondary or higher education constitute a relatively 

small proportion of the female population. This higher educational level may influence various 

aspects of household management. The correlation between access to drinking water and 

women’s educational levels further reinforces the existence of a relationship; the time required 
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for women to procure drinking water for their households highlights the critical role that 

assistance can play in helping households address the challenges associated with accessing 

piped drinking water. Women who have access to drinking water have attained secondary 

education or higher; the lowest utilisation of drinking water was observed among women with 

no formal education in Nigeria.   

A similar situation was documented in Burundi, where female household members with 

secondary or higher education had access to clean drinking water. In contrast, those lacking 

formal education exhibited the least usage. Unimproved drinking water sources were notably 

more prevalent among women without an educational background in both Nigeria and Burundi. 

Access to drinking water in households varies due to several factors. These factors may help 

explain the limited access to improved drinking water sources or the reliance on unimproved 

sources.   

Nonetheless, this study indicates that the majority of women in Nigeria and Burundi 

experienced a similar situation concerning water access. Women without an educational 

background tended to use unimproved drinking water sources, whereas educated women 

prioritise access to clean drinking water. The disparity in educational attainment may influence 

households' access to drinking water. Consequently, enhancing educational opportunities for 

women could play a pivotal role in improving their access to reliable water sources and 

reducing travel times, both of which are essential for overall well-being. Many women reported 

a travel time of 30 minutes to reach water points; this duration was particularly common among 

women with primary education and those without formal education in Nigeria and Burundi. 

Women who had readily available drinking water on their premises, specifically those with 

secondary or higher education, reported greater access to water on premises compared to those 

at other educational levels in Nigeria and Burundi. A one-hour walk was evidently observed 

among households in Burundi. This study aligns with the findings of Aikowe and Mazancová 

(2021), which demonstrate a positive correlation between educational level and access to 

drinking water sources.      

In Nigeria and Burundi, women who have never been married represent the highest proportion, 

followed by those who are married or living with a partner, widowed women, and divorced or 

separated women. The marital status of women significantly influences the time required to 

access drinking water facilities. Marital status is indicative of a higher prevalence of women 

travelling within 30 minutes, particularly among the widowed, the divorced, or women 
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separated from their partners in Nigeria. Conversely, in Burundi, married women or those 

cohabiting with a partner comprised the majority, undertaking a 30-minute walk. Furthermore, 

households in Burundi experienced the longest travel times to obtain drinking water. Women 

within households in Nigeria had superior access to piped drinking water within their premises 

as compared to their counterparts in Burundi. The measures of women's marital status highlight 

the variability of critical issues that may impact women’s access to water, particularly in terms 

of the reliability and availability of water sources. The findings emphasise the varying impacts 

of marital status on women's water collection behaviours in Nigeria and Burundi. The 

differentiation in marital status may suggest that social and cultural contexts distinctly shape 

the roles and experiences of women in water collection and access in Nigeria and Burundi.   

Geographical data indicates that a greater proportion of female-headed households are situated 

in urban regions of Nigeria, whereas in Burundi, most female-headed households reside in rural 

communities. Conversely, the population in Burundi consists predominantly of rural dwellers, 

whereas in Nigeria, over half of the population resides in urban areas. Over half of the women 

living in rural communities in Nigeria and Burundi travel 30 minutes to drinking water 

facilities.   

Furthermore, having drinking water on site is a common resource among urban communities 

in Nigeria and Burundi. A significant factor is that urban households benefit from potable water 

on site and walk less to fetch drinking water compared to rural households in Nigeria and 

Burundi. Similarly, our study shows that residents of urban dwellings had greater access to 

improved drinking water than rural households in Nigeria and Burundi. This signifies unequal 

access to drinking water, making it more difficult for rural families to secure clean drinking 

water or to have it piped into their homes. This substantial disparity underscores the significant 

impact of geographic location on access to drinking water infrastructure and availability. It 

emphasises how urban areas may benefit from access to basic amenities. Addressing this rural 

urban gap is crucial for ensuring equitable access to safe drinking water across Nigeria and 

Burundi. Recognising residential location as a significant factor underscores the necessity of 

ensuring that rural populations are not disadvantaged in accessing essential services, 

particularly individuals from rural communities. In Nigeria, urban households have greater 

proximity to water collection points, especially those linked to piped water systems, thereby 

diminishing the required travel distance. Likewise, in Burundi, urban households expend less 

time and effort travelling to procure drinking water compared to their rural counterparts. The 
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scarcity of drinking water is often prevalent in rural areas characterised by inadequate and 

malfunctioning water piping systems, which are insufficient to meet the needs of the rural 

populace (Ishaku et al., 2011; Ahiabli et al., 2023; Baddianaah et al., 2024). Consequently, 

some rural communities are encountering a reduction in access to platforms for enhanced 

education (Abdullahi et al., 2015). Aikowe and Mazancová (2021) also indicated that 

geographical location constitutes a significant variable influencing access to water and 

women’s choices regarding household drinking water.    

In Nigeria, a considerable proportion of females have indicated that they are not economically 

engaged. Likewise, in Burundi, many women have reported a lack of economic participation. 

This situation stands in stark contrast to the percentages of women participating in the 

workforce in Nigeria and Burundi, respectively. Regarding women’s occupational status, our 

research has indicated that the proportion of women not engaged in work and those who are 

employed have equal access to improved drinking water. No significant differential was 

observed in Nigeria.  A marginal disparity was observed in Burundi: women without economic 

engagement had greater access to potable water compared to their working-class counterparts. 

The study revealed that a larger proportion of respondents utilised improved drinking water. 

This suggests that occupational status has a negligible impact on women's access to drinking 

water in Nigeria and Burundi.   

The duration of a 30-minute walk was greater among working-class women than among non-

employed women in both Nigeria and Burundi. Furthermore, access to drinking water on the 

premises was more convenient for women who reported being unemployed in Nigeria and 

Burundi. This situation may be attributed to poverty and a heightened unemployment rate, as 

well as unpaid labour, in Nigeria and Burundi (Abdullahi et al., 2015). A larger proportion of 

individuals’ livelihoods is associated with agricultural activities, indicating an increased 

incidence of poverty in sub-Saharan African nations (Sani & Scholz, 2022). Furthermore, 

unemployed individuals may face challenges in accessing potable water. This issue is 

particularly prevalent among women, as their economic participation typically lags behind that 

of men (Abdullahi et al., 2015). Women have been recognised and documented as crucial 

enablers and facilitators of household resources (Sani & Scholz, 2022). Consequently, the 

escalation of unemployment among women stems from cultural barriers. Abdullahi et al.  

(2015) identified significant obstacles to women’s economic activities, notably societal norms 

and beliefs, as well as religious practices, which hinder economic advancement and reinforce 
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the perception that women primarily remain at home to manage or oversee household 

responsibilities.   

The wealth quintile of affluent individuals represented a substantial majority of household 

women originating from affluent households in Nigeria and Burundi. Additionally, the 

proportion of middle-income and impoverished women in households in Nigeria was 

documented as the lowest in Nigeria and Burundi, respectively (See Table 4.1). Addressing 

economic disparities is imperative for enhancing water access and ensuring improved access 

for women, particularly those in lower- and middle-income households. The study findings 

indicate that the majority of female-headed households in Burundi and Nigeria come from poor 

and middle-income families. However, improved drinking water is commonly used among 

middle-income and wealthy households in Nigeria, whereas in Burundi, a larger proportion of 

women in households with access to improved drinking water are from affluent backgrounds. 

Conversely, unimproved drinking water is most prevalent among poor households in both 

Nigeria and Burundi.   

Unclean drinking water sources are least common within wealthy households in Nigeria and 

Burundi. Women from low-income and middle-income households in Nigeria and Burundi 

travelled greater distances to access drinking water points than women from affluent 

households, who often had drinking water readily available on their premises. Conversely, 

women who were required to walk for an hour to obtain drinking water predominantly belonged 

to the low-income and middle-income households in Burundi. Furthermore, disparities in 

wealth indices may reflect socioeconomic challenges that are particularly evident within the 

household structures of women. Access to improved drinking water may prove to be a 

significant challenge, particularly in distinguishing between disadvantaged and affluent 

households (Onabolu et al., 2011). This is regarded as significant, as research has demonstrated 

that economically disadvantaged families have restricted access to clean drinking water, which 

may compel them to utilise contaminated sources (Mulenga et al., 2017, cited in Immurana et 

al., 2022). This finding was underscored in the study conducted by Mulenga et al. (2017), 

which identified a correlation between access to clean drinking water and household wealth 

quintiles. Generally, household wealth is positively associated with the utilisation of improved 

drinking water, particularly among high-income households, which tend to prioritise enhanced 

drinking water sources (Akoteyon, 2019). Predominantly, the primary factors that obstruct 

women’s employment opportunities may be attributed to social and cultural barriers (Sani &  
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Scholz, 2022). Nevertheless, such factors may adversely impact women’s wealth index and 

employment status. Nauges and Whittington (2010) indicated that household income can 

significantly influence access to drinking water.   

The largest share of women’s household sizes is evident in households comprising 0-4 members 

in Nigeria and Burundi. In contrast, household sizes exceeding 10 members in Nigeria and 

Burundi exhibited the smallest proportion, respectively. Understanding household size is 

crucial, as it highlights how access to drinking water can have a direct impact on individuals. 

Particularly in households with an insufficient or unevenly distributed water supply, those with 

approximately 5-9 members experienced greater access to meeting their daily water needs in 

Nigeria and Burundi. Conversely, households with more than 10 members had improved access 

to drinking water.   

Unimproved drinking water was more prevalent in households with more than 10 members in 

both Nigeria and Burundi. Travel times indicate that households with approximately four 

members and those with about nine members spend 30 minutes collecting drinking water from 

their premises in Nigeria and Burundi. While the availability of drinking water on premises 

was unstable in Nigeria, the availability of water on-site increased across various household 

sizes in Burundi. The higher the number of household members, the greater the access to 

drinking water on premises.     

6.5 Confirmation of Hypothesis  

6.5.1 Access to drinking water and travel time by age groups.  

Sub-Saharan Africa (SSA) exhibits the lowest level of water accessibility among all regions. 

This disparity emphasises the challenges confronted by sub-Saharan African nations in 

improving access to safe drinking water, despite demographic growth (Armah et al., 2018). 

Access to potable water has been assessed globally and within female-led households. 

Nevertheless, the availability of water is only one aspect of the issue; the quality of drinking 

water is a considerable concern for household members, as is the travel time required to reach 

drinking water sources.  Women's participation in household-level decision-making regarding 

water resources is notably restricted (Kayser et al., 2019). Households led by women generally 

prioritise and oversee the management of drinking water within the domestic sphere (Armah et 

al., 2018). This situation reflects established gender roles, in which women are predominantly 

tasked with responsibilities for water collection, storage, and use.    
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The accessibility of households to potable water sources is significantly affected by 

socioeconomic and demographic factors (Abubakar, 2019). Women and young children within 

the household are tasked with domestic responsibilities and with collecting water from various 

water sources (Oloukoi, 2014; Kayser et al., 2019; De Guzman et al., 2023). Access to drinking 

water is deemed limited when the duration for a round trip exceeds 30 minutes. Furthermore, 

the absence of drinking water becomes burdensome when it necessitates a lengthy walk of over 

30 minutes (WHO & UNICEF, 2017). This section examines the relationship between access 

to drinking water and travel time to water points, analysing by age, to determine whether age 

significantly influences the type of drinking water available and the distance travelled to obtain 

water in Nigeria and Burundi. Data pertaining to the collection of drinking water indicate that 

a considerable number of women undertake the World Health Organisation (WHO) and United 

Nations Children's Fund (UNICEF) recommended round trip of 30 minutes to reach water 

points located outside their households (WHO & UNICEF, 2021). This journey (See Figure 

5.2) was more pronounced among Burundian women in comparison to their Nigerian 

counterparts. Among women who have access to piped drinking water in their residences, 

Burundian women exhibited the least privilege, as they are individuals who source drinking 

water from their households or dwelling units (See Figure 5.3). This situation is in stark contrast 

to the women in Nigeria, where the primary sources of drinking water are readily available on-

site. In Nigeria and Burundi, there were no age restrictions for women; specifically, female-

headed households in Burundi consistently faced prolonged travel durations. These households 

spent a significant amount of time sourcing drinking water, often taking multiple trips, with 

durations averaging approximately 60 to 91 minutes, compared to their counterparts in Nigeria.  

According to Figure 4.1, our study found that the types of drinking water to which women were 

exposed in Nigeria and Burundi differed, with a greater preference for improved drinking water 

sources in Burundi (See Figure 4.2). A substantial number of households in Burundi have 

access to improved drinking water sources, while a limited number still rely on unimproved 

sources. Conversely, most female-headed households utilised improved drinking water sources, 

while other segments of the population relied on water from unimproved sources in Nigeria. 

Our findings clearly indicated that unimproved drinking water sources constituted a primary 

source of livelihood for households in Nigeria, more so than in Burundi. It was also observed 

that age did not preclude the use of any drinking water. By examining the data across all age 

groups, it was found that disparities in access to drinking water were relatively minor. 
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Additionally, the availability of drinking water among various age groups of women reveals 

discrepancies and unequal utilisation in Nigeria and  

Burundi. Consequently, the findings address the study's research question, “Does age influence 

women’s access to drinking water for household consumption in Nigeria and Burundi?” A chi-

square test was utilised to ascertain the relationship between women's age groups and their 

sources of drinking water; our findings demonstrate a p-value of 0.021 in Nigeria, suggesting 

a significant relationship, while a p-value of 0.666 in Burundi indicates that no significant 

relationship exists between women’s age and access to various types of drinking water sources. 

Furthermore, the Pearson Chi-square statistic substantiates that the p-value = 0.002 < 0.05, 

indicating a significant association between travel time and age in Nigeria and Burundi. 

Consequently, the formulated hypothesis states: “The area of residential location and women's 

ages are significant factors that influence women’s access to water for household purposes in 

Nigeria and Burundi.” To support this hypothesis, our study reveals that women’s access to 

drinking water and travel time differ by age group in Nigeria and Burundi. Therefore, age 

constitutes a significant factor influencing access to drinking water and the duration women 

spend collecting it from sources outside their households in Nigeria. Similarly, in Burundi, the 

process of fetching drinking water outside the household also demonstrates that age is a 

significant factor in the collection of drinking water. Conversely, age was not deemed a 

significant factor in evaluating the types of drinking water sources in Burundi.   

  

Our study findings on the regression results (See Table 5.1) highlight a distinct pattern in access 

to improved drinking water in Nigeria and Burundi based on women’s age groups. Specifically, 

women aged 25-29 in Nigeria had a higher odds ratio of accessing potable drinking water. This 

indicates a positive association between women aged 25-29 and improved utilisation of water 

sources. Conversely, in Burundi, women aged 40-44 exhibit a negative association, suggesting 

that older women in Burundi are less likely to utilise improved water sources. The data from 

Table 5.2 indicate that women aged 25-29 in Nigeria are less likely to obtain drinking water 

from unimproved sources. In contrast, older women aged 40-45 in Burundi have a higher 

chance of sourcing drinking water from unimproved sources. Indeed, the observation that older 

women are more likely to obtain drinking water from unimproved sources in Burundi may be 

attributed to their familiarity with local water patterns and established routines within their 

communities. This suggests that experience and knowledge about available water facilities play 

a crucial role in access, especially among older women who have long-standing interactions 
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with local water sources. These variations underscore the importance of understanding age-

related and regional differences in access to both improved and unimproved water sources in 

Nigeria and Burundi.   

The data indicate that, in Nigeria, the age demographic of women does not significantly 

influence access to drinking water sources located on premises. This finding suggests that the 

availability and access to such resources are relatively uniform across different age groups 

within the country (See Table 5.3). Conversely, older women aged 40 to 45 in Burundi 

demonstrate a minor decline in the utilisation of water sources situated on their premises, 

potentially attributable to factors such as mobility constraints or household responsibilities. 

Nonetheless, in Burundi, women in the 40- to 45-year age group are actively engaged in 

collecting drinking water from distant water points, underscoring the significant role they play 

in water collection.  In Nigeria, age does not appear to exert any influence on water collection 

behaviours. This assertion holds with respect to the hypothesis presented in our study. This 

finding contrasts with a study conducted by Armah and co-authors (2018) in sub-Saharan 

countries, wherein it was observed that the age of household heads does not influence access 

to improved drinking water. Additionally, they found that older household heads had access to 

potable drinking water compared to the younger heads of households (Armah et al., 2018; 

Behera & Sethi, 2020). This can be attributed to the higher economic status of older household 

heads, which may be due to their higher socioeconomic status (Armah et al., 2018). Other 

studies support our findings; specifically, Koskei et al. (2013) assert that the ages of household 

heads do not restrict the types of drinking water utilised within households. However, the age 

of the household head holds significance regarding the accessibility of drinking water. Older 

age groups tend to have less access to drinking water, which is attributed to their differing 

perceptions and possibly limited information about water facilities. This variation highlights 

the impact of age group on access to drinking water, suggesting that older individuals may 

encounter specific barriers, such as reduced access to drinking water (Keshavarzi et al., 2006). 

The study conducted by Morakinyo et al. (2015) revealed that the age of the household head 

significantly influences the utilisation of improved drinking water in Nigeria. In Nigeria, adult 

women engage in more travel (over 30 minutes) than their counterparts in Burundi, a finding 

that is inconsistent with the results of our study. According to the study conducted by Graham 

et al. (2016), it was observed that Nigerian adult women participate in journeys that are either 

more frequent or of greater duration. Conversely, women in Burundi tend to travel less 

frequently.   
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6.5.2 Differentials and comparisons in access to the types of drinking water and travel  

time by women’s geographical location.   

This section elucidates the distinctions and commonalities between water access and collection 

times in Nigeria and Burundi. An examination of residential areas reveals that the availability 

of improved drinking water for both rural and urban communities exceed half of the population, 

with a modest increase in the utilisation of improved drinking water among urban households 

in Nigeria (See Figure 4.7). Conversely, over one-third of the population in rural Nigeria relies 

on drinking water from unclean sources, accompanied by a slight increase in the adoption of 

unimproved drinking water sources in urban areas. This highlights that unclean drinking water 

was a more significant source for some rural households than for urban households in Nigeria. 

From Figure 4.8, the distribution of places of residence in Burundi shows a more consistent use 

of drinking water types across the regions. Almost all the population had access to improved 

drinking water, while only a small percentage, at least 3%, relied on unimproved water sources 

in Burundi. There was a decrease in improved drinking water availability in rural households, 

alongside an increase in the use of unclean water sources (See Figure 4.8).   In Nigeria, women 

typically require 30 minutes to access the drinking water supply pipes and return home (See 

Figure 5.8). Within urban households, more than half of the population engages in a 30-minute 

walk to water sources and back home. As illustrated in Figure 5.8, over one-third had their 

drinking water available on their premises. Consequently, the 30-minute walk and the 

availability of drinking water on the premises are prevalent trends observed in urban 

communities throughout Nigeria. In rural households in Nigeria, the prevalence of a 30minute 

walk to access drinking water increased. The proportion of households utilising on-premises 

drinking water facilities decreased, while another travel time observed was a 60minute walk in 

Nigeria.   

Conversely, in Burundi, as depicted in Figure 5.9, more than half of the urban population had 

drinking water piped directly into their residences. In contrast, others had to walk 30 minutes 

to obtain drinking water (Refer to Figure 5.9). In light of the trends observed in rural regions, 

a majority of households had to undertake a 30-minute journey to access water pipes, with a 

minimal number of individuals possessing drinking water facilities on premises. Additionally, 

19% of the population spent approximately 60 minutes walking to collect drinking water in 

Burundi.    
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Access to distance and water resources varies significantly between Nigeria and Burundi, 

particularly in relation to travel times. In Nigeria, a prevalent situation among female-headed 

households in both urban and rural areas is the need for a 30-minute walk to access drinking 

water, despite the fact that drinking water is available on the premises.   

Conversely, in urban areas of Burundi, households typically have drinking water available 

onsite, within a 30-minute walking distance. In rural households, women often undertake long 

journeys, walking for durations of 30 minutes, 60 minutes, or even over 90 minutes. The study 

indicates that the average duration required to obtain water from various sources is greater for 

rural households in Burundi compared to those in Nigeria. This implies that numerous rural 

families face the challenge of extended travel times compared to urban households in Burundi. 

These observations demonstrate that the travel time to access water sources exceeds the WHO 

and UNICEF thresholds for a round trip of 30 minutes (WHO & UNICEF, 2021).   

The aforementioned findings addressed the research question, “What are the differences and 

similarities in access to drinking water among women who head households when comparing  

Nigeria and Burundi?” Our study formulated the hypothesis, “Access to drinking water types 

among women heading households in Nigeria and Burundi varies by geographical location.” 

Utilising the Chi-square statistical test, the results demonstrated a correlation between the two 

variables, indicating a relationship between the types of drinking water, travel time, and the 

geographical location of women in Nigeria and Burundi.   

The results of the logistic regression indicate that, in Nigeria, the residential location—whether 

urban or rural—was not a significant determinant of access to various types of drinking water. 

This suggests that, within the context of Nigerian households, the geographical location of 

residence does not substantially affect women's access to water (See Table 5.1). Conversely, in 

Burundi, women’s residential location was identified as an influential factor in accessing clean 

drinking water sources. Specifically, the odds ratio demonstrated that urban households in 

Burundi had an increased likelihood of utilising improved drinking water, alongside a 

diminished probability of relying on drinking water from unsafe sources in Burundi (Table  

5.2).   

Our hypothesis regarding Nigerian households is refuted: “Access to drinking water types 

among women heading households in Nigeria varies by geographical location.” The 

observation aligns with the findings of Wali et al. (2018), which highlight that in Nigeria, the 

demand for drinking water exceeds the capacity of the public water supply systems. As a result, 

individuals often resort to creating their water sources, such as poorly constructed boreholes 
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and wells, which can compromise water quality and accessibility. This indicates that, regardless 

of their residential location, people actively seek alternative solutions to address their water 

needs, reflecting a widespread coping mechanism driven by systemic inadequacies in public 

water infrastructure. Such reliance on individual or informal water sources suggests pervasive 

challenges in ensuring equitable and sustainable access to water across Nigeria (Wali et al., 

2018). Additionally, this implies that in Nigeria, women’s residence, whether urban or rural, 

does not significantly influence the types of drinking, which relatively reflect a broader global 

crisis affecting the country (Kanjere et al., 2014).  

Our study hypothesis holds true for Burundi: Access to drinking water types among women 

heading households in Burundi varies by geographical location.” This result corroborates with 

Dongzagla et al. (2022), who observed that urban communities generally have better access to 

improved drinking water sources than rural households; this disparity is often due to the 

superior infrastructure and drinking water supply facilities found in urban regions. Our study 

findings align with Sani and Scholz's (2022) examination of Gender and Other Vulnerabilities 

to Water and Energy Accessibility in Rural Households of Katsina State, Northern Nigeria. 

Their results revealed that access to improved drinking water sources in rural households is a 

scarce resource. Rural communities tend to be underdeveloped and lack sufficient maintenance; 

consequently, rural households face the challenge of accessing improved drinking water, which 

is often lacking (Mahama et al., 2014).    

In addition to Table 5.3, the availability of drinking water on household premises was reported 

for households in Nigeria and Burundi. The odds ratio indicates a higher likelihood of accessing 

readily available drinking water on premises within the urban regions of Nigeria and Burundi. 

Consequently, women were not required to fetch drinking water from a considerable distance 

from their homes. Similarly, regarding drinking water sourced from a distance, the odds ratio 

suggests that urban household women are less likely to acquire drinking water from distant 

facilities in Nigeria and Burundi. This observation stands in contradiction to the findings 

presented by Fotuè (2013), which indicated that the collection of household drinking water was 

comparatively higher in urban communities than in rural communities. Conversely, our 

findings align with Dongzala’s report, which revealed that urban households exhibited a 

significantly higher likelihood of accessing drinking water directly on their premises in 

comparison to rural households. In contrast, rural households often rely on distant water sources 

(Dongzagla et al., 2022). Additionally, Morakinyo et al. (2015) and Daniel et al. (2023) 

identified that residential location is positively associated with the availability of drinking water 
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situated at a distance from the household. The presence of drinking water within household 

premises serves as a predictor of geographical location. Consistent with the research conducted 

by Armah et al. (2018), it was determined that households in rural communities face significant 

disadvantages in accessing improved drinking water sources compared to their urban 

counterparts. Moreover, the proximity of improved drinking water sources for urban 

households has been previously examined and described by various studies (Yang et al., 2013; 

Tuyet-Hanh et al., 2016; Armah et al., 2018). It is noteworthy that urban communities benefit 

from improved drinking water (Fotuè, 2013). In rural Nigeria, only a small number of 

households had access to improved drinking water (Akoteyon, 2019). Wali’s study emphasises 

that rural areas generally experience higher reliance on unimproved drinking water sources. 

Moreover, over 50% of the population depends on drinking water from unclean sources (Wali 

et al., 2018). Simultaneously, our research findings indicated that urban households in Nigeria 

and Burundi possess enhanced access to advanced water facilities.   

6.5.3 Access to drinking water and travel time by women’s demographic characteristics  

Across the different educational levels of women in Nigeria, enhanced drinking water sources 

were consistently related to an increase in usage within households where no form of education 

was attained, as well as among those with primary and higher education (refer to Figure 4.3). 

Conversely, the prevalence of unimproved drinking water sources diminished concomitantly 

with educational attainment in Nigeria. Similarly, access to clean drinking water sources 

exhibited an upward trend corresponding to rising educational levels. According to Figure 4.4, 

women with secondary or higher education were more likely to use improved drinking water 

sources in Burundi. Trends showed a decrease in unclean drinking water sources across 

educational levels in Burundi; households with no formal education had the most access to 

unclean drinking water (See Figure 4.4). All household women, regardless of educational level, 

had in common a 30-minute walk. However, with different variations, women with no formal 

education had the highest incidence of walking for 30 minutes in Nigeria (Figure 5.4). The 

availability of drinking water on the premises demonstrates a slight, inconsistent decline when 

comparing women with primary education to women lacking formal education, while women 

with secondary or higher education exhibit a higher percentage (refer to Figure 5.4).   

Data from Burundi indicated a consistent increase related to the duration of a 30-minute walk, 

the accessibility of drinking water available on the premises, and a 60-minute walk, in 

conjunction with varying levels of household education. Specifically, access to drinking water 
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from sources within a 30-minute walking distance decreased among women with no formal 

education, those with primary schooling, and women with secondary or higher education (See 

Figure 5.5). The percentage of households with piped drinking water on the premises increased 

in Burundi. The proportion of women who reported a 60-minute walk decreased among those 

with no education to those with a primary education. Further, it declined among women with 

secondary or higher education, in relation to the reported 60 minutes of walking (Figure 5.5). 

The study identified that the educational attainment of women has a significant impact on the 

types of drinking water accessible to them. Higher levels of education enhance the selection of 

drinking water utilised by women within their households. Our research exhibited a comparable 

trend regarding the utilisation of drinking water from improved sources in Nigeria and Burundi, 

especially in relation to households with primary, secondary, and tertiary education. The 

availability of drinking water sourced within a 30-minute walking distance exhibited a 

significant decline, particularly among women possessing secondary education or higher in 

Nigeria and Burundi. Additionally, women who had access to piped drinking water within their 

households or premises demonstrated a continuous decline in access compared to women with 

secondary or higher education, representing the highest levels of drinking water accessibility. 

Nevertheless, the consistency of drinking water sources located on premises varied among 

women with no formal education compared to those with only primary school education. A 

notable decrease was recorded, falling from 25.9% to 22% in Nigeria. The above findings 

answer the research question, “Is there a relationship between the educational attainment of 

women and their access to the types of drinking water for household consumption in Nigeria 

and Burundi?” Our study developed the hypothesis “There exists a correlation between the 

educational attainment of women and their access to the types of drinking water for household 

consumption in Nigeria and Burundi”. By means of the Chi-square statistical test, the findings 

revealed a relationship between the two variables, indicating that there is statistical evidence 

between the types of drinking water sources, travel times and women’s educational levels in 

Nigeria and Burundi.   

Furthermore, logistic regression revealed a significant similarity between Nigeria and Burundi; 

educational levels emerged as a crucial factor influencing women’s access to various types of 

drinking water. Women lacking formal education and those with only primary education faced 

limited opportunities to utilise improved drinking water sources in Nigeria and Burundi, 

respectively (See Table 5.1).   
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Conversely, households relying on drinking water from unimproved facilities, particularly 

those without formal education or with only primary school education, demonstrated a positive 

tendency to utilise unclean drinking water in Nigeria and Burundi (refer to Table 5.2). The data 

regarding drinking water pipes situated on household premises reveal an unexpected trend: in 

Nigeria, only women lacking formal education experienced increased access to drinking water 

within their households. Similarly, in Burundi, women with a primary school education faced 

a diminished likelihood of accessing drinking water on their premises (refer to Table 5.3). 

Remarkably, this report indicates that women without formal education had access to drinking 

water on-site, thereby negating the need to travel long distances to procure drinking water in 

Nigeria (Table 5.3). This observation stands in stark contrast to findings in Burundi, where a 

negative correlation exists between women possessing primary education and the availability 

of drinking water within the household premises.  

Conversely, the effort of collecting drinking water from locations distant from the household 

in Burundi was positively associated with women holding primary school education and 

negatively correlated with those lacking formal education in Nigeria (See Table 5.4).  Our 

findings confirm that the hypothesis is true: There exists a correlation between the educational 

attainment of women and their access to the types of drinking water for household consumption 

in Nigeria and Burundi. Our study's findings align with the research outcomes presented by 

Prasetyoputra and Irianti (2013), Mahama et al. (2014), Okurut et al. (2015), Abubakar (2017), 

and Armah et al. (2018). Improved drinking water sources have emerged as a significant 

resource for households led by women with higher education levels when compared to those 

headed by less educated individuals. Furthermore, the influence of education is evident in the 

disparities observed in access to drinking water among female-headed households. The 

findings of Sani and Scholz (2022) indicate a correlation between women-headed households 

and poor educational enrolment. Furthermore, this may suggest that access to education is 

associated with the availability of drinking water. House et al. (2013) and UNICEF and WHO 

(2019) have observed that the lack of household-level drinking water has a direct impact on 

young women, who are compelled to withdraw from school to manage resources at home.  

Reductions in school activities and enrolment arise from the prolonged travel times required to 

collect drinking water from sources and return to households (WHO & UNICEF, 2017).  

Facilities for the provision of drinking water are widespread in households across various 

educational strata (Koskei et al., 2013). Individuals who lack formal education, as well as those 

who have achieved only primary school education, have experienced significant water 
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consumption from unimproved sources. The collection of drinking water is regarded as a 

priority for females, often superseding their educational pursuits. Mahama et al. (2014) and De  

Guzman et al. (2023) observed that young girls allocate more time to fetching water and 

consequently have less time for their academic endeavours. In contrast to our findings, Keshavarzi 

reported that educational attainment exhibited a negative correlation with access to drinking water 

for household use; specifically, higher educational levels were associated with improved access 

to clean water (Keshavarzi et al., 2006). Furthermore, access to drinking water was not influenced 

by household educational levels or the types of drinking water (Tshililo et al., 2022).   

6.5.4 Differentials in access to the types of drinking water, water collection times, and  

marital status   

Our research indicates that widowed women and women who have never been married 

experience the highest levels of access to improved drinking water. This is in contrast to 

divorced or separated women and married or cohabiting women in Nigeria (refer to Figure 4.5). 

Furthermore, unimproved drinking water accounts for over 30% across the various marital 

statuses of women in households. In Burundi, access to improved drinking water did not result 

in a significant disparity regarding usage percentages among different demographic groups. 

The percentage of never-married women utilising improved drinking water was equal to those 

who were married or living with a partner. Conversely, the utilisation among widowed women 

was the lowest, which was similarly observed among divorced or separated women. A prevalent 

trend among women of all marital statuses was that they often collected drinking water from 

sources located far from their households, typically necessitating a notable 30-minute walk.  

 In Nigeria, however, divorced or separated women exhibited considerably higher usage rates, 

followed closely by widowed women. Married or women living with a partner and never 

married women had a similar proportion. Data regarding drinking water sources on the 

premises revealed that the highest availability was among never-married women and those 

married or living with a partner in Nigeria (See Figure 5.6).   

Conversely, the availability for widowed women was comparatively low, to divorced or 

separated women. Figure 5.7 illustrates that the consumption of drinking water sourced from 

distant locations in Burundi is prevalent. Furthermore, married or cohabiting women and 

widowed women, along with divorced or separated women, display the highest incidence of 

walking, as evidenced in Figure 5.7. Conversely, the proportion of unmarried women stands at 
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the lowest among them all. The prevalence of drinking water accessible on premises appears 

to be substantial among unmarried women, married or cohabiting women, and divorced or 

separated women. Additionally, a 60-minute walking duration is notably observed across 

various marital statuses, including widowed women, divorced or separated women, never 

married women, and married or cohabiting women (refer to Figure 5.7).    

The following research question was designed to establish the correlation between women’s 

marital status and access to types of drinking water and travel times: “Does the marital status 

of the household head impact access to the types of drinking water use in Nigeria and Burundi?  

Our study created the hypothesis “The marital status of the household head impacts the types 

of drinking water use and travel time to collect drinking water from a distance in Nigeria and 

Burundi.” By means of the Chi-square statistical test, the findings indicate that no statistically 

significant relationship exists between the two variables: the types of drinking water sources 

and women’s marital status in Nigeria and Burundi. The Chi-square test was further used to 

analyse the association between drinking water collection times and marital status, with p<0.05. 

The results show that there is a relationship between the frequency of collecting drinking water 

and women’s marital status.    

To further ascertain the relationship between access to drinking water and marital status, a 

binary logistic regression analysis was conducted. The odds ratio indicated that widowed 

women are more likely to have drinking water piped into their households compared to their 

counterparts of other marital statuses in Nigeria (see Table 5.3). In Burundi, the odds ratios 

demonstrate that never-married women and women who are married or living with a partner 

have a favourable probability of accessing drinking water located on-site at their households. 

Conversely, widowed women have reduced access to drinking water points outside their 

households in Nigeria. Furthermore, women who are married or living with a partner, as well 

as never-married women, exhibit a negative probability of fetching drinking water for their 

households in Burundi. Consequently, our results indicate that the marital status of women is 

an insignificant factor that does not significantly influence the pattern of drinking water 

consumption in Nigeria and Burundi.   

Furthermore, the findings suggest that women's marital status does not influence the likelihood 

of accessing either improved or unimproved drinking water. Conversely, our research reveals 

that the marital status of women within households affects the duration required for women to 

fetch drinking water in both Nigeria and Burundi, particularly among widowed women in 
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Nigeria, as well as never-married and married women, or those living with a partner, in 

Burundi. Moreover, the data show that in Nigeria, widowed women are more likely to have 

access to drinking water on their premises. Similarly, in Burundi, both never-married women 

and women who are married or cohabiting are more likely to have access to water at home.  

The aforementioned findings substantiate that the hypothesis of the study is false: “The marital 

status of the household head does not impact the types of drinking water use in Nigeria and 

Burundi.” Furthermore, the marital status of women in Nigeria and Burundi does not affect 

their access to either improved or unimproved drinking water.   

Conversely, our hypothesis holds true for travel times to collect drinking water for household 

consumption, and it applies to households with drinking water piped into their residences: The 

marital status of the household head impacts the travel time to collect drinking water in Nigeria 

and Burundi. This finding aligns with the results of our study, as presented by Irianti et al. 

(2016), which suggest that women's marital status positively influences the utilisation of piped 

drinking water sources, particularly among household heads who have reported being married, 

separated from their partner, or are divorced. Additionally, the findings presented by Akoteyon 

in the 2019 study are inconsistent with our results. The study identified a correlation between 

the types of drinking water and marital status. This pattern may reflect socioeconomic or 

household dynamics associated with marital status, such as decision-making power or access 

to resources, which influence the presence of drinking water facilities within their dwelling 

environments.   

6.5.5 Differentials in access to the types of drinking water, water collection times, and  

occupational status   

In light of the analysis concerning the significance of occupational status, the findings indicate 

that non-economically engaged women in households had greater access to clean drinking 

water. Conversely, approximately one-third of the population in Nigeria resorted to using 

unclean drinking water sources. Women in the working class had access levels equivalent to 

those of non-working women, utilising drinking water from unclean sources in Nigeria (refer 

to Figure 4.9).  In Burundi, women who reported being unemployed had access to clean 

drinking water for household use, while a small proportion relied on water from unclean 

sources (see Figure 4.10). Economically engaged women benefited from the use of clean 

drinking water, although a few of this group employed unimproved drinking water sources. A 
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notable commonality is observed in both Nigeria and Burundi, revealing that access to 

improved drinking water sources was marginally higher among women reporting 

unemployment compared to their working-class counterparts.   

The following research question was developed to investigate the correlation between women’s 

occupational status and access to different types of drinking water, as well as the time required 

for water collection: “To what extend does women’s occupational status influence the types of 

drinking water sources in Nigeria and Burundi?” Our study posits the hypothesis, “Women’s 

occupational status influences the types of drinking water sources and their travel time to fetch 

drinking water in Nigeria and Burundi.” The Chi-square statistical test was utilised to analyse 

the relationship between women’s occupational status and the types of drinking water available 

in Nigeria, yielding a p-value of <0.05. The findings indicate that no statistically significant 

relationship exists between the two variables: the sources of drinking water and women’s 

occupational status in Nigeria. Conversely, the findings demonstrate a statistically significant 

relationship between these two variables in Burundi. Furthermore, our study results from the 

Chi-square test, which was employed to analyse the association between drinking water 

collection times and marital status, indicate a p-value of <0.05. The results show that a 

relationship exists between the times for water collection and women’s marital status in both 

Nigeria and Burundi.   

The findings obtained from the binary logistic regression analysis indicate that there exists no 

statistically significant relationship between women’s occupational status and their access to 

various types of drinking water, as well as the duration they allocate towards fetching drinking 

water in Nigeria and Burundi (See Tables 5.1, 5.2, 5.3, and 5.4). This implies that women’s 

occupational status does not exert an influence over their preferences for either improved or 

unimproved drinking water, nor does it affect their time dedicated to water collection in Nigeria 

and Burundi. Consequently, the hypothesis posited in the study is refuted; Women’s 

occupational status does not influence the types of drinking water sources and their travel time 

to fetch drinking water in Nigeria and Burundi.” Occupational status does not exert a 

significant impact on women’s household access to drinking water in Nigeria and Burundi. This 

stands in contrast to the findings of Quansah et al. (2019), who discovered that occupational 

status is linked with household access to drinking water. This implies that women’s occupations 

primarily influence all levels of drinking water selection and management. Koskei et al. (2013) 

further demonstrated that the employment status of the household head matters in the type of 

drinking water used. This suggests that occupational status can be a validated factor affecting 

https://uwcscholar.uwc.ac.za/home 



197  

  

water activities. Furthermore, their study highlighted that a large proportion of the 

economically active population (86%) used sources of clean water from improved facilities, 

while at least 14% obtained their water from unimproved sources (Koskei et al., 2013). 

Unfortunately, this is not the case in Nigeria and Burundi. Household women exhibited the 

situation of uniformly equitable access to enhanced drinking water among both employed and 

unemployed women. Sources of improved drinking water were predominantly noted among 

unemployed women in Nigeria and Burundi, irrespective of their occupational status. The study 

conducted by Akoteyon in 2019 presents findings that are contrary to our study. It identified a 

correlation between the types of drinking water and occupational status.  

Our research indicates that a significant proportion of women in Nigeria and Burundi are 

classified as not employed, with 71% and 76%, respectively, while those categorised as 

employed comprise approximately one-quarter of the population. Both Elum et al. (2017) and 

Akoteyon (2019) emphasise that numerous women primarily engage in trading or subsistence 

farming, activities that frequently fall within the informal sector. As a result, women who are 

not employed may still have access to drinking water, as their roles within the household or 

participation in informal economic activities do not significantly impact their access to water. 

This distinction implies that, within the examined contexts, occupational status may not be a 

determining factor in the types of drinking water accessible to women, potentially due to the 

diverse and often informal nature of women's economic participation. In accordance with the 

findings of Elum et al. (2017) and Akoteyon (2019), as well as Baramburiye et al. (2013) and 

Bankuwiha (2015), 90% of individuals in Burundi rely on agricultural activities for their 

employment and income. Our study findings conform to the study of Tshililo et al. (2022), 

which found that household employment status was not associated with the type of drinking 

water, and no correlation was identified between employment status and sources of drinking 

water.   

6.5.6 Differentials in access to the types of drinking water, water collection times, and  

wealth index.    

Our findings suggest that income inequality has a substantial impact on households headed by 

women. The data regarding improved drinking water availability for impoverished households 

demonstrates that approximately half of this population utilised improved drinking water 

sources. Among middle-income households, there was a reported increase in the utilisation of 
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improved drinking water. In contrast, among wealthy households in Nigeria, this increase was 

even more pronounced (refer to Figure 4.11). The prevalence of unimproved drinking water 

decreases across the household wealth index, being highest among the poorest households, 

followed by middle-income households, and then wealthy households. According to Figure 

4.12, it is illustrated that a significant majority of impoverished households and middle-income 

women in Burundi have gained access to enhanced drinking water sources. Conversely, a 

considerably greater proportion of affluent women reported utilising improved drinking water 

within their households.   

The research question, as articulated, seeks to investigate the correlation between the wealth 

index of women’s households and their access to various sources of drinking water, as well as 

the duration spent collecting this essential resource: “To examine whether there is an 

association between household wealth index and the types of drinking water sources in Nigeria 

and Burundi”? Our study formulated the hypothesis, “Access to improved drinking water 

sources is associated with high-income households, and they also travel less to fetch drinking 

water in Nigeria and Burundi.”  The Chi-square statistical test was utilised to evaluate the 

relationship between women’s household wealth index and the types of drinking water 

accessible in Nigeria, with a p-value of less than 0.05. The findings reveal that a statistically 

significant relationship exists between the variables of water source types and women’s wealth 

index in both Nigeria and Burundi.   

A binary logistic regression analysis was performed. The findings of the study indicate a 

statistically significant relationship between the household wealth index of women and the 

types of drinking water available in Nigeria and Burundi (refer to Tables 5.1 and 5.2). The odds 

ratio demonstrates that economically disadvantaged women are less likely to utilise water from 

improved sources. Similarly, among women of middle income, the use of improved drinking 

water sources was found to be negatively associated. Furthermore, in Burundi, the access of 

middle-income women to clean drinking water sources was also observed to be negative (refer 

to Table 5.1). The prevalence of unclean drinking water was significant among the female 

population in Nigeria and Burundi. The odds ratio indicates that women from low- and middle-

income backgrounds had an increased likelihood of consuming water from unclean sources, 

particularly those in Nigeria (See Table 5.2). Similarly, women from middle-income 

households in Burundi also exhibited a greater reliance on unimproved drinking water (See 

Table 5.2). Additionally, higher income levels were associated with improved access to 

drinking water. The time women in households spent collecting drinking water was significant. 
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Women from impoverished and middle-income backgrounds exhibited a negative odds ratio 

concerning the direct acquisition of piped drinking water within their residences in Nigeria and 

Burundi. Households facing disadvantage, including women from middle-income 

backgrounds, were more likely to travel longer distances to procure drinking water outside their 

residences in Nigeria and Burundi, as indicated by their positive odds ratio. Conversely, these 

women are predisposed to spending considerable time gathering water outside their residences 

in Nigeria and Burundi, as indicated by positive likelihoods. The findings of the current study 

suggest a distinct correlation between socioeconomic status and the accessibility of drinking 

water, as well as the time required for collection in Nigeria and Burundi. Consequently, these 

findings substantiate the premise that both disadvantaged and middle-income households incur 

greater burdens related to water collection, which consequently impacts the time that women 

invest in procuring drinking water. This suggests that the proposed hypothesis is valid: Access 

to improved drinking water sources is associated with high-income households, and they also 

travel less to fetch drinking water in Nigeria and Burundi.” This finding aligns with the 

research conducted by Smiley (2016), which asserts that inadequate access to drinking water 

constitutes a significant challenge for low-income households. The limited financial resources 

of these households inhibit their ability to access potable water sources, often compelling them 

to depend on external water sources, which they must fetch for drinking purposes. Furthermore, 

our findings are consistent with the research conducted by Tshililo et al. (2022), which indicates 

that the household wealth index significantly influences the types of drinking water sources 

utilised. According to Koskei et al. (2013), the income levels of individuals ultimately dictate 

the variety of drinking water accessible within households. Limited access to water systems 

has been correlated with inadequate payment, as noted by Daniel et al. (2023), a circumstance 

frequently experienced by economically disadvantaged households.   

In contrast, affluent families possess the financial means to afford municipal services, including 

water, even in scenarios where the local authority or government does not provide such 

services. Furthermore, Sani and Scholz (2022) demonstrated that middle-income families are 

more likely to lack access to clean drinking water entirely. Access to potable drinking water in 

households is primarily facilitated through the income sources of women; this situation 

demonstrates that impoverished households secure their drinking water from unimproved 

sources (Quansah et al., 2019). In Nigeria, the failure of drinking water infrastructure is high; 

maintaining a continuous water supply requires monetisation or billing for consistency (Cronk 

& Bartram, 2017). Additionally, the failure rate is about one-fourth in Nigeria.   
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6.5.7 Differentials in access to the types of drinking water, water collection times, and  

household size.  

Considering the significance of household size, it is observed that in Nigeria, households 

comprising approximately nine members demonstrate the highest level of access to improved 

drinking water. This figure represents a decline among larger households consisting of more 

than 10 members (See Table 4.13). Unimproved drinking water sources are notably prevalent 

among households with more than 10 members, whereas the utilisation of such sources is 

minimal among households with nine members in Nigeria. In contrast, in Burundi, larger 

households with over 10 members exhibit the highest usage of clean drinking water, with a 

comparably high access rate among households with 4 and 9 members (See Figure 4.14). 

Additionally, slightly unclean drinking water sources were utilised by households comprising 

more than 10 members in Burundi.       

The research question, as stated, aims to explore the relationship between household size and 

their access to different types of drinking water and the time they spend collecting drinking 

water: “Is there a relationship between household size and women’s access to drinking water 

for household consumption in Nigeria and Burundi”? Our study created the hypothesis: 

“Households with small members impact the use of drinking water types in household use in  

Nigeria and Burundi”. The Chi-square statistical test was employed to analyse the relationship 

between household size and the types of drinking water in Nigeria, yielding a p-value of less 

than 0.05. The findings indicate that there is no significant association between these variables. 

A statistically significant relationship exists between household size and the types of drinking 

water sources in Nigeria and Burundi.   

A binary regression was performed to confirm or refute the stated hypothesis. The results show 

a statistically significant association between women’s household size of approximately four 

members and access to improved drinking water in Nigeria (See Table 5.1). The odds ratio 

revealed that households with four members are less likely to utilise improved drinking water 

sources in Nigeria. In Burundi, household size had no significant influence on access to 

different types of drinking water sources; that is, household size did not impact access to 

specific types of drinking water (Tables 5.1 and 5.2). Furthermore, the odds ratio results 

indicate that unclean drinking water sources served as a primary supply for households with 

four members in Nigeria (See Table 5.2), as evidenced by the positive odds ratio. The study 

findings revealed that women’s household size does not influence the time it takes for women 
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to collect drinking water in Nigeria and Burundi (Tables 5.3 and 5.4), as it is not a relevant 

factor in the analysis, as illustrated in Tables 5.3 and 5.4. The data from the study demonstrates 

that a household size consisting of four members affects access to various types of drinking 

water in Nigeria in distinct ways. Consequently, this suggests that the proposed hypothesis 

holds true: “Households with small members impact the use of drinking water types in 

household use in Nigeria.” For female household heads with approximately four household 

members in Nigeria, however, it is not applicable to female household members in Burundi.  

Armah and co-author (2018) conducted a study that yielded contrasting findings; they 

determined that households with fewer members were more likely to acquire drinking water 

from enhanced facilities. Furthermore, their research validated the conclusions of Kimenyi & 

Mbaku (1995). Households with larger members had a positive likelihood of gaining access to 

an improved drinking water source (Behera & Sethi, 2020). Fotuè (2013) indicated that 

households with a larger number of members experienced reduced opportunities to access 

improved drinking water. Additionally, larger households may face significantly diminished 

access to clean water due to wealth dependencies within the household.   

In summary, an increase in the number of household members is correlated with a decrease in 

household wealth, which negatively impacts their access to improved drinking water.  

Keshavarzi et al. (2006), Morakinyo et al. (2015), and Demie et al. (2016) found a significant 

positive correlation between household size and access to drinking water. Furthermore, access 

to drinking water for consumption is considerably greater in smaller households, whereas in 

larger households, access to drinking water decreases. The size of a household serves as a 

predictive variable for water consumption within the household, providing a more precise 

representation of household water usage (Keshavarzi et al., 2006). It is well known, as noted 

in the study by Tshililo et al. (2022), that the quality of drinking water access has a significant 

impact on household size. Specifically, the types of drinking water utilised are a primary 

concern for household members. The act of household members consuming water from 

enhanced drinking sources is correlated with a greater number of individuals within the 

household; the larger the household, the more access to potable water. This phenomenon may 

facilitate cooperation and the distribution of responsibilities regarding water management and 

collection within the household context (Morakinyo et al., 2015). Conversely, household size 

is not associated with the utilisation of drinking water from either unclean or clean sources 

(Dungumaro, 2013).  
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6.5.8 The quality and perception of drinking water among household women.  

The quality and perception of drinking water among women in households indeed depend on 

how preferences and priorities vary across households. These variations can be influenced by 

factors such as water availability, safety concerns, cultural beliefs, economic resources, and 

household needs. For instance, some women may prioritise safety, preferring piped water, while 

others may value affordability or proximity, accepting water from less safe sources if they are 

more accessible. Such differences in household priorities shape their perceptions of water 

quality and influence their water-use behaviour. The research question aims to identify the 

relationship between women in households and their access to different types of drinking water 

in Nigeria and Burundi.   

Research question: What are the most frequently utilised sources of drinking water by women 

in households in both Nigeria and Burundi?  

Hypothesis: Consumption of water from unimproved sources constitutes the primary source 

utilised by women in both Nigeria and Burundi.   

The study's findings indicate that access to drinking water is indeed a critical factor in Nigeria 

and Burundi, and that reliance on unimproved sources serves as an indicator of various 

underlying socioeconomic and infrastructural factors. Notably, the utilisation of unimproved 

drinking water sources has decreased among female-headed households in both countries. This 

shift suggests an improvement in water access or a change in household behaviours, which 

contradicts the original hypothesis that unimproved sources constitute the primary water source 

utilised by women in these contexts. Therefore, the hypothesis is refuted based on these 

empirical observations.  

6.5.9 The schedule for the collection of drinking water.  

Young girls and women are often characterised by their roles in water collection (Baddianaah 

et al., 2024). This is because women are traditionally seen as the primary caregivers of water 

in households. This approach often occurs when there is a lack of water in the household. 

Hence, they seek alternative water sources for their domestic use (Ishaku et al., 2011; Onabolu 

et al., 2011; Baddianaah et al., 2024). A lack of drinking water is often a result of poverty, 

particularly among rural dwellers (Bankuwiha, 2015). The scheduling of water collection is 

thus closely linked to household water availability, with poverty, especially among rural 

populations, serving as a significant factor that influences both the frequency and timing of 
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water collection activities (Bankuwiha, 2015). Women and young girls predominantly engage 

in the arduous task of collecting drinking water, often necessitating a commitment of over 30 

minutes of walking (Graham et al., 2016). The research question, as articulated, seeks to 

elucidate the correlation between women in households and their travel durations to procure 

drinking water in Nigeria and Burundi.  

Research question: What is the estimated duration required to collect water outside the 

residential units when comparing Nigeria and Burundi?  

Hypothesis: The estimated duration for water collection outside the dwelling, particularly 

among women residing in Nigeria and Burundi, is one hour.   

Based on the study hypothesis, the research indicates that the duration required to collect water 

outside the residential units varies between Nigeria and Burundi. Specifically, women in 

Burundi tend to spend more time and undertake longer walks to fetch water compared to 

women in Nigeria. This suggests that the estimated duration is hypothesised to be one hour, 

particularly in Burundi, where the walks are longer. Consequently, the hypothesis that women 

in both countries typically spend around one hour collecting water is not fully supported; in 

reality, especially in Nigeria, the time spent is significantly longer, involving a 30-minute walk, 

while in Burundi, the study recorded a one-hour walk. This difference can be attributed to 

factors such as the scarcity of nearby water sources, infrastructure limitations, and 

socioeconomic conditions unique to each country. In Burundi, the lengthy walks and extended 

collection times reflect the challenging access to safe and reliable water sources, often requiring 

women to spend considerable periods outside their homes to fulfil household water needs. 

Conversely, women in Nigeria generally tend to spend less time and undertake shorter walks, 

possibly due to better proximity to water sources or differing infrastructural facilities.  

6.6 Chapter Summary   

This chapter provides a comprehensive overview of the research methodology, outlining the 

key aspects of the study's analysis. It also offers an overview of the conceptual framework 

guiding the research. Additionally, the chapter describes the characteristics of the study 

participants, including their age, employment status, and household size, which are critical for 

understanding the context of the findings. The focus of the study centres on access to drinking 

water for household consumption, recognising this as a fundamental human right linked to 

health, well-being, and socioeconomic development.  
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The chapter confirms the validity of the research hypothesis, with the results aligning with 

existing literature on water accessibility challenges in developing countries. Specifically, the 

analysis indicates that in Burundi, variables such as women’s age, occupational status, and 

household size did not significantly influence access to drinking water on the household 

premises, suggesting that other factors such as wealth index, educational attainment, place of 

residence and marital status play more dominant roles in this context. Conversely, in Nigeria, 

while women’s occupational status and household size also did not appear to affect access to 

water within the household premises, this highlights potential cross-country differences in the 

determinants of water access.   

  

  

 

 

 

 

 

 

 

  

  

  

  

  

 

 

 

 

 

    

https://uwcscholar.uwc.ac.za/home 



205  

  

CHAPTER 7: CONCLUSION AND RECOMMENDATION  

7.1 INTRODUCTION  

From the perspective of the study’s objective, the aim was to provide a more comprehensive 

description of women’s access to drinking water at the household level and travel times to water 

sources in sub-Saharan African countries: a comparison between Burundi and Nigeria. 

Furthermore, the study investigated the association between the dependent and independent 

variables and focused on women-headed households in Nigeria and Burundi. Research studies 

have shown that women and young girls have limited access to drinking water. Determining 

factors influencing women's access to drinking water were identified from the study literature. 

Additionally, the characteristics of women in households were explored in Nigeria and 

Burundi, namely age, education, marital status, residential place, occupational status, wealth 

index, and household size. The variables exert an influence, either directly or indirectly, on 

household drinking water availability and collection. Furthermore, the characteristics of 

household women were used to address the study's research questions and hypotheses outlined 

in Chapter One. To achieve the study objective, the 2018 Nigeria Demographic and Health 

Survey and the 2017 Burundi Demography and Health Survey dataset were used. The 

household was pointed out as the unit of analysis in the study.   

Statistical Package for Social Sciences was used to analyse the datasets. In this vein, the 

dependent variables were denoted as categorical variables, such as the types of drinking water 

and the time it takes women to fetch water. The study recoded the types of drinking water 

according to the WHO and UNICEF (2015) definition for drinking: improved (piped water into 

dwelling, yard, or plot, communal/public standpipe, borehole, protected dug well, protected 

spring, packaged or delivered water and rainwater collection) and unimproved drinking water 

(unprotected dug well, unprotected spring, cart with small tank or drum, tanker truck, surface 

water, e.g., river, dam, lake, pond, stream, canal, irrigation channel). The time it takes women 

to collect drinking water is defined according to WHO and UNICEF (2021): drinking water on 

premises and drinking water collected within a 30-minute round trip.    

The dataset was analysed using univariate analysis, which examines and presents variables 

individually to identify frequencies, percentages, and crosstabulations in Nigeria and Burundi. 

Crosstabulation was used to examine and present the characteristics of women in households, 

the types of drinking water, and the time it takes to collect drinking water. Additionally, the 

Chi-square test was used to test the hypotheses formulated in Chapter One, measuring the 
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association between household women's characteristics and their access to drinking water for 

household consumption, as well as the availability of drinking water on or off the premises. 

The strength of the association was measured through Phi and Cramer’s V. Moreover, a logistic 

regression model was also used in the study to comprehend and measure the determining 

factors of access to drinking water and travel times to drinking water sources. Chapter Two of 

the study reviewed relative theories on access to drinking and travel times, these theories 

include: Dunn’s high level of wellness theory, time allocated theory, social cognitive theory, 

the theory of planned behaviour and the theory of access to conceive the topic: women’s access 

to water for their household use in sub-Saharan African countries. Various researchers have 

interpreted the availability of safe and clean water as a fundamental need for every woman in 

the household. Building on this, a conceptual framework was formulated to guide the study 

further.   

7.2 Conceptualised implications of the study findings  

The primary objective of the study was to examine the relationship between the characteristics 

of women in households and their access to drinking water in Nigeria and Burundi. This study 

underscores that young girls and women play a crucial role as primary water collectors and 

managers within their households.  It was observed that the significant contributions of young 

girls and women were predominantly responsible for travelling substantial distances to obtain 

potable water for household consumption. The drinking water collection activity was also 

reported in other studies (Cherutich et al., 2015; Graham et al., 2016; UNICEF & WHO, 2017). 

This not only consumes significant time and effort but also impacts their overall well-being, 

education, employment, and productivity. One of the prominent issues revealed by the study is 

the lack of access to improved drinking water sources among women residing in rural 

communities within both Nigeria and Burundi.   

The analysis revealed a stark disparity between urban and rural women: a relatively small 

percentage of women in urban areas must trek to access drinking water facilities and water 

sources. In contrast, women in rural regions frequently undertake journeys to fetch water, often 

covering considerable distances. These findings illuminate the geographical disparities in water 

access, emphasising that rural women are disproportionately burdened with the task of 

collecting water due to the scarcity of nearby improved drinking water sources (Hopewell & 

Graham, 2014; Fotuè & Sikod, 2012; Adams et al., 2015). Sutherland et al. (2014), Demie et 

al. (2016), and Cole et al. (2018) discuss the inequality in access to drinking water, highlighting 
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that disparities in access are primarily embedded in geographical inequality. Additionally, the 

burden of water collection in rural communities not only hinders their daily routines but also 

perpetuates gender inequalities, as women and girls bear the brunt of household water 

management responsibilities. This study, however, concludes that access to improved drinking 

water in urban communities remains better than in rural households; this disparity points to the 

fact that women are unequally served geographically in Nigeria and Burundi. Thus, measures 

to promote access to water in rural areas would empower women, as they contribute to 

enhancing their social, physical, mental, and economic well-being (Ahiabli et al., 2023).                 

UNICEF and WHO (2017) reported that accessing drinking water often requires household 

members to walk for over 30 minutes, with 73.5% of women and 6.9% of young girls involved 

in travelling to collect water due to the absence of on-site drinking water facilities. The lack of 

household water connections not only impedes residents’ daily routines but also affects their 

livelihoods, as families rely more heavily on unimproved sources, such as vendors, tanker 

trucks, or small carts with drums. Cherutich et al. (2015) further noted that the proportion of 

households with direct water connections has remained stagnant in many African countries, 

exacerbating the reliance on alternative, often unimproved, water sources. In Nigeria, for 

instance, around 3.8 million people primarily rely on water delivered by tanker trucks or small 

carts, which may compromise water quality and accessibility (UNICEF & WHO, 2017).   

Access to drinking water varies among women with and without education in their households. 

Our findings revealed that educated women are generally more aware of the importance of 

improved water sources and may have better access to them, which may be due to increased 

awareness and knowledge of safe water. Conversely, women without formal education face 

barriers to access to improved water sources. Access to drinking water depends more on 

women’s education, which enhances their access to both reliable and unreliable sources of 

drinking water (Demie et al., 2016). Studies indicate that inadequate drinking water facilities 

contribute significantly to girls missing classes or dropping out of school. When the household 

lacks access to potable water, girls are often tasked with collecting water, which can be time-

consuming and physically demanding, thereby reducing their available time for educational 

activities. This leads to late school arrivals, discourages school attendance, and contributes to 

higher drop-out rates among girls. The latter reinforces gender disparities in educational level 

(UNICEF, 2008; House et al., 2012; Vanneste et al., 2016; Demie et al., 2016; UNICEF & 

WHO, 2019). Additionally, the lack of drinking water is strongly associated with women’s 
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education. These disparities highlight the significant impact of education on household access 

to resources. Thus, women’s education plays a crucial role in determining household water 

security and health outcomes.  

7.3 Determinants of Access to the Types of Drinking Water Facilities.   

According to the study literature and conceptual framework, access to drinking water is 

influenced by household socioeconomic factors. Seven socioeconomic variables—age, 

educational level, marital status, residential location, occupational status, wealth index, and 

household size — were rigorously examined. The study identified four determinants out of the 

seven influencing access to drinking. Specifically, these factors include age group, educational 

level, wealth index, and household size in Nigeria. Moreover, in Burundi, four out of the seven 

factors—age group, educational level, residential location, and wealth index—influenced 

access to various types of drinking water facilities. However, our study reveals a slight, but 

notable difference between Nigeria and Burundi; residential location was a significant predictor 

of access to the types of drinking water in Burundi, but in Nigeria, it was identified as a 

nonsignificant variable. Furthermore, in contrast, household size in Burundi was non-

significant, while in Nigeria, household size influenced women's access to drinking water 

sources.    

The time it takes household women to make a round trip to obtain drinking water for their 

household consumption. The utilisation of drinking water on premises and travel times differs 

according to the household women’s characteristics. The socioeconomic determinants 

investigated were age, educational level, marital status, residential location, occupational 

status, wealth index, and household size. Our findings show that educational level, marital 

status, place of residence and wealth index are significant predictors of drinking water on 

premises and travel times to water facilities in Nigeria. Likewise, in Burundi, our findings 

observed that age, educational level, marital status, place of residence and wealth index are 

determinants of drinking water on premises or travel times. Additionally, our study found that 

a total of six socioeconomic variables—age, educational level, marital status, residential 

location, wealth index, and household size influence the need for household access to the types 

of drinking water and travel times in Nigeria and Burundi.   

The study's findings reveal that the utilisation of improved and unimproved drinking water 

facilities varies according to the female age group. Importantly, our results highlighted that 
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women’s age generally has a significant influence on household access to drinking water types 

and the need to travel to fetch water in Nigeria and Burundi. However, a notable exception was 

observed with the 25-29 and 40-44 cohorts of women in Nigeria and Burundi. Our findings 

indicate that women in the 25-29 age cohort were the most frequent users of improved drinking 

water facilities in Nigeria; conversely, in Burundi, it was found that women in the older age 

cohort (40-44) had a limited chance of accessing improved drinking water and access to 

drinking water on premises. Indicating potential disparities linked to socioeconomic differences 

impacting women. Young female household heads may be more aware of the benefits of 

improved drinking water or may reside in regions with better water infrastructure than older 

women. This highlights the importance of understanding access to drinking water in relation to 

women’s age and their specific needs. Promoting equitable access to clean drinking water in 

Nigeria and Burundi.   

The study reveals nuanced insight into how educational levels influence women’s access to the 

types of drinking water facilities. In Nigeria and Burundi, individuals with no formal education 

had a lower chance of using drinking water from improved facilities compared to those with at 

least primary school qualifications. In Burundi, women heading households with at least a 

primary school education had decreased access to enhanced drinking water on-premises. 

Interestingly, highlighting some contrasting patterns, in Nigeria, women with no formal 

education have increased access to clean drinking water facilities. This indicates that, despite 

lacking formal education, these women did not have to trek long distances to access drinking 

water in Nigeria.   

The wealth index quantile of women determined their use of drinking water and the need to 

access it on premises or travel long distances to facilities. Poor and middle-income households 

had decrease access to improved drinking water sources compared to the wealthy households 

in Nigeria and Burundi. Additionally, they also travelled the most to fetch water from drinking 

facilities outside their household. Women from impoverished households and those from 

middle-income homes are more likely to use unclean drinking water sources and encounter 

long travel times to collect water in Nigeria and Burundi.  These findings suggest that women 

from poor or middle-income households may face greater household barriers or socioeconomic 

constraints that prevent them from accessing potable drinking water on their premises. 

Moreover, in our study, women from poor and middle-income households were more 

accustomed to fetching water from distant sources; they may live in areas where improved 
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water facilities are simply unavailable, prompting their reliance on sources outside their 

households.  

Residential location in Nigeria reveals a contrasting pattern; the women's place of residence 

was not a predictive factor influencing access to different types of drinking water in Nigeria. 

Conversely, with urban households in Burundi, women were more likely to access enhanced 

drinking water compared to rural household regions. Furthermore, with access to drinking 

water on premises or from a distance, urban women in Nigeria and Burundi exhibited increased 

access to drinking water piped into their premises or dwelling units.  This could be interpreted 

as an indication that urban women are more likely to access potable drinking water and gain 

household drinking water connections.   

Our study found a significant relationship between household women’s marital status and their 

access to readily available drinking water on premises. Particularly, it was observed that women 

who have never been married, those who are married, those living with a partner, and widowed 

women tend to have a higher likelihood of having immediate access to on-site drinking water 

supplies in Nigeria and Burundi. This suggests that these women, possibly due to their roles 

within family and household structures, benefit from more stable and convenient access to 

water. Additionally, these women had a lower likelihood of trekking to procure drinking water 

sources for their household use in Nigeria and Burundi, indicating that their water needs are 

more easily met without requiring extensive effort for water collection purposes.  

Household size remains a significant hindrance to women's access to improved drinking water 

sources in Nigeria. Women’s households, with an average of about four members, had a slight 

chance of accessing improved drinking water sources in Nigeria. However, despite this slight 

increase in access, women in these households often had to cover long distances to procure 

water. Consequently, in Nigeria, women travel further to fulfil household water requirements.   

The consistency of this association across Nigeria and Burundi underscores the potential 

influence of socioeconomic variables—including age, educational level, marital status, 

residential location, wealth index, and household size—on resource access, highlighting the 

importance of expanding the availability of drinking water to fulfil the mandate of the SDGs, 

where SDG 5 calls for “gender equality” and SDG 6 calls for “clean drinking water and 

sanitation”, social support structures, targeted policy interventions, and household dynamics in 

water resource management, thereby reducing the physical and time burdens on women and 
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equality access to drinking water. The disparities in coverage among nations can be ascribed to 

variations in economic growth, infrastructure development, housing investment, and the 

interventions of governmental and non-governmental organisations, among other factors 

(Armah et al., 2018).   

 7.4  Data issues to be addressed in the future study   

From our study point of view on women's access to drinking water, the following issues 

emphasise the need for targeted intervention. However, there has been an improvement in 

access to drinking water in Nigeria and Burundi. Our study found that access to drinking water 

varies according to the characteristics of women in households. A significant number of 

women, particularly in urban areas of Burundi and Nigeria, enjoy better access to improved 

drinking water facilities than those residing in rural regions. This occurrence can be attributed 

to the fact that drinking water facilities in urban areas are more functional and consistent 

compared to those in rural areas, which often have limited operational capabilities. Rural 

household women are faced with irregular drinking water. Furthermore, our study findings 

indicate that women in urban areas have greater access to drinking water.    

The variable ethnicity in Burundi could not be used in the analysis. It appears empty in the case 

of the univariate, bivariate and multivariate analyses. Thus, its implication on women's 

household access to drinking water across the area could not be analysed. This variable could 

not provide helpful information about women’s ethnic groups in Burundi and how it affects 

access to drinking water.    

 7.5  Recommendations   

In consideration of the challenges women face in accessing drinking water within their 

households, this study presents the following recommendations. It is essential to enhance the 

availability of clean and efficient drinking water sources to ensure a sufficient and sustainable 

water supply for households in the respective study areas. This objective is achieved, however, 

by emphasising specific policy directions regarding the types of drinking water in Nigeria and 

Burundi. Consequently, the thesis also proposes several research directions for future inquiry. 

7.5.1 Policy directions  

I. Empowering women to participate in water decisions at household and societal 

levels: Young girls and women constitute a vulnerable group facing significant 
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challenges in accessing drinking water. It is therefore crucial that water policies and 

regulations explicitly include and address women’s needs and roles, as they are 

primarily responsible for managing and collecting household drinking water. Despite 

this central role, many women still undertake an arduous journey to fetch water from 

distant or unsafe sources, indicating a persistent gap in accessible infrastructure and 

inclusive policy support. Thus, involving women directly in water management, 

participation, and policy formulation can be instrumental in creating more effective, 

equitable, and sustainable water access solutions. Additionally, the active participation 

of women in drinking water governance can strengthen national efforts to improve 

access, provision and monitoring of public services, ensure that policies are responsive, 

and gain control over water use within their households, leading to improved health 

and wellness, and promoting gender equality.  

II. Improve service delivery, infrastructure base, and maintenance: This study 

revealed that residential locations are both a significant predictor and a hindrance to 

the equalisation of access to drinking water in Nigeria and Burundi. Residential places 

contribute to women’s access to drinking water, particularly in rural regions. 

Additionally, rural areas need to be enhanced to match the access to resources of urban 

households, particularly in terms of water supply. It underscores the need to design and 

implement policies and programmes of social inclusion. Furthermore, our study also 

recommends that restructuring the rural drinking water facility supply would improve 

availability, thereby enhancing women’s economic opportunities. Maintaining rural 

local water infrastructure and ensuring equitable distribution can help mitigate the 

challenge of long-distance water procurement faced by women in sizable households, 

ultimately improving their quality of life and health outcomes.    

III. Drinking water retention is a long-term goal:  This study found that the majority of 

women heading households are not economically engaged. This substantially limits 

their ability to access and maintain safe drinking water. Women heading households 

with low or no income often face obstacles in securing reliable and safe water sources, 

emphasising that economic status is a key determinant of water access and retention.   

Having a high income will undoubtedly result in access to improved drinking water. 

Encouragingly, higher income levels are associated with better access to improved 

drinking water sources, suggesting that economic growth and poverty alleviation are 

essential strategies in achieving water security. Therefore, NGOs and government 
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agencies should focus on mobilising strategic stakeholders to promote policies that 

stimulate economic development and reduce inequalities, thereby indirectly supporting 

sustainable water management. Furthermore, education plays a vital role within this 

context. Enhancing educational opportunities for young girls and women not only 

empowers individuals but also influences household water choices. The level of 

education of the women household head significantly affects the type of water sources 

used—higher educational attainment correlates with increased utilisation of improved 

and safer water sources. Thus, implementing policies that improve school attendance 

and work opportunities for women can have a ripple effect, foster greater adoption of 

improved water sources and contribute to the broader goal of water retention as a 

sustainable, long-term objective.    

7.5.2 Future Research   

I. Research has continued to focus on understanding how to provide everyone with access 

to clean and sufficient potable water, particularly in relation to gendered experiences 

and the implications for achieving SDG targets and upholding human rights. While the 

current study utilised data from the DHS, it highlights the need for more nuanced 

research focusing on women’s household-level access to drinking water, specifically 

regarding the physical burdens associated with water collection. The suggested future 

research directions, such as including questions about “how many trips women make 

daily” and “the types of household structure,” are crucial for quantifying and 

understanding the extent and impact of this burden, as well as the type of household 

structure with the most travel. Moreover, the specific time available for women to 

engage in other household activities. These inquiries will help clarify the differing 

impacts across the households and highlight the particular challenges faced by women 

in Nigeria and Burundi, which are often overlooked. Addressing these gaps will 

facilitate the development of targeted interventions to alleviate the physical and time 

burdens of water collection, ultimately contributing to equitable access to safe water 

and supporting the overarching goals of the SDGs.   

II. The need for more comparative studies across countries to examine the impact of access 

to drinking water on female households is an important point highlighted in the study. 

Much of the existing research is localised and tends to focus on specific regions, 

comparing men's and women's access to drinking water within specific contexts, 
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emphasising gender disparities at a micro level. However, there is a notable gap in 

cross-country analyses regarding household drinking water access that can offer a 

broader understanding of how female household heads influence water access in 

different national contexts. Additionally, cross-country can elucidate patterns of 

women’s disparities and similarities in water access, revealing whether specific issues 

are universal or context-specific, highlighting shared challenges across different 

settings. Furthermore, comparative analyses can inform policymakers about the 

effectiveness of women’s access to safe drinking water and the impact of gender equity 

on water access.    

III. Broader cultural factors can be explored and examined, as they differ significantly in 

terms of social norms, gender, and how these factors influence women’s access to 

drinking water. As stated in the literature review of this study, particularly in the 

northern parts of Nigeria, adult females and married women are not permitted to fetch 

drinking water from sources outside their dwelling units. It becomes the duty of young 

girls in the household, or household members, to purchase water from vendors.     

IV. Studies on drinking water supply infrastructures play a crucial role in helping 

communities and policymakers understand the functionality and efficiency of water 

delivery systems at regional and community levels. These studies can identify the 

strengths and weaknesses of existing infrastructure, pinpoint areas that require 

maintenance or upgrades, and provide data on accessibility and reliability of water 

sources. By analysing infrastructural performance, stakeholders can develop targeted 

strategies for improving water supply systems, ensuring sustainable access to safe 

drinking water, and reducing disparities among different regions or communities. This 

knowledge is vital for making informed decisions that enhance water management, 

support public health, and promote social equity.   
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