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ABSTRACT
This paper aims to explore a research gap at the intersection of public health and empowerment literatures concerned with wom-
en's health-related sanitation experiences and their sanitation-specific agency. We shift focus from prevalent scholarly engagement 
with women's wellbeing as an outcome of their agency by asking an unexplored question in the opposite direction: what is the 
association between women's physical and mental health-related sanitation burden and their household-level and community-
level agency outcomes? Data for this study come from a comprehensive socio-demographic and sanitation-specific empowerment 
survey of 5744 women across eight cities in Asia and Africa. Health-related sanitation burden is operationalized using a validated 
health scale that measures women's perceived and actual physical and mental wellbeing as affected by sanitation options and con-
ditions at or outside their homes. Household-level agency outcomes are assessed by women's sanitation-specific decision-making 
and freedom of movement. Community-level agency outcomes are assessed by decision-making and collective action related to 
community sanitation. Data are analyzed using a novel hierarchical regression model that accommodates multi-level fixed ef-
fects and clustered standard errors. We find that lower sanitation burden is significantly associated with higher household-level 
decision-making but lower freedom of movement, community-level decision-making, and collective action. Findings matter for 
public health because they systematically assess the sanitation burden borne by women in their everyday lives and the extent to 
which it can demobilize them from living a full life. Findings inform policy recommendations that can reduce women's sanitation 
burden toward achieving Sustainable Development Goals 5 (gender equality) and 6 (safe sanitation).

1   |   Introduction

Target 6.2 of the Sustainable Development Goal (SDG) 6 em-
phasizes “paying special attention to the needs of women and 
girls” in ensuring access to adequate and equitable sanitation 
and hygiene for all and ending open defecation by 2030 (WHO/
UNICEF Joint Monitoring Programme 2023). The special focus 
on women and girls for achieving sanitation-specific sustainable 

development recognizes them as a population that dispropor-
tionately bears the burden of inadequate sanitation. And yet, 
global monitoring for SDG 6 does not currently include any 
gender-specific indicators. According to SDG data from 2022, 
over 50% of the population in Bangladesh, India, and Senegal 
used “at least a basic sanitation service, such as improved 
sanitation facilities that is not shared with other households.” 
In Uganda and Zambia, only 21% and 36.3% had access to 
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improved sanitation facilities, respectively (Sachs et  al.  2024). 
These aggregate statistics across the five countries that are the 
focus of this study invisibilize gender inequalities in access to a 
human need service and gender inequities in usage even when 
“improved facilities” are available (Caruso et al. 2021; Kimutai 
et al. 2023; Kwiringira et al. 2014; Routray et al. 2015). Public 
health research has also largely ignored the effects of unsafe 
sanitation on women's health, wellbeing, and quality of life 
outcomes (Caruso et al. 2024, 2022). Emerging work has begun 
to focus on women's mental health (Sclar et  al.  2018), though 
largely as an outcome of latrine access and experiences with 
sanitation conditions (Caruso et al. 2017, 2018; Sahoo et al. 2015; 
Routray et al. 2017).

SDG 5 strives to “achieve gender equality and empower all women 
and girls.” Using Target 5.5 for a comparative assessment of prog-
ress across our five study sites, Senegal and Uganda had a much 
higher representation of women in their national parliaments 
(46.1% and 34%, respectively) compared to Bangladesh (21%), 
Zambia (15%), and India (14.7%) in 2024 (Sachs et  al.  2024). 
However, much less is known about sanitation-specific empow-
erment across these contexts despite growing recognition of 
water, sanitation, and hygiene (WASH) services and conditions 
being critical enablers of gender equality (Caruso et  al.  2021; 
Oxfam 2020). The difficulty in collecting gender data even for ex-
isting SDG 5 indicators has meant that linkages with SDG 6 have 
been largely overlooked (Caruso et al. 2021, 43). The literature on 
women's empowerment is also replete with studies that investi-
gate the role of gender norms, financial assets, and educational 
achievements as major constraints on their ability to have a voice 
in matters and to participate in activities without fear of sanc-
tions (see Chang et al. 2020 for a summary review across low- and 
middle-income countries) but rarely focus on sanitation.

Our research draws on the foregoing literatures in public health 
and empowerment to study women's sanitation-specific agency 
as an outcome of their health-related burden imposed by pre-
carious sanitation conditions. Such an examination remains 
missing in development research. We take the first step to study 
this knowledge deficit which is important for two reasons. 
First, we move beyond the dominant constructions of women as 
child-bearers and caregivers in research to examine the extent 
to which their personal physical and mental health matters for 
their agency. Second, women's health-related sanitation burden 
may be an equally important factor as discriminatory gender 
norms and socio-economic resource constraints in shaping their 
ability to participate in household and community sanitation 
decisions and activities that, in turn, can have implications for 
their wellbeing.

This study aims to investigate the association between women's 
health-related sanitation burden and their sanitation-specific 
agency outcomes at the household and community levels. Our 
framing of health-related sanitation burden and sanitation-
specific agency is based on a conceptual framework of em-
powerment that was originally developed by van Eerdewijk 
et al. (2017) and adapted by our team to be sanitation-specific 
based on a systematic review of 270 articles on water, sanita-
tion, and empowerment (see Caruso et al. 2022 and Sinharoy 
et al. 2022 for more details). To measure health-related sanita-
tion burden, we utilize a comprehensive and validated health 

scale that measures the intensity of physical illness, stress and 
fear of injury or sexual harassment, and feelings of shame and 
embarrassment experienced by women in accessing and using 
their sanitation location. We argue that inadequate and unsafe 
sanitation conditions are a burden on—not merely a barrier 
to—women's wellbeing. The term “burden” centers and prob-
lematizes the disproportionately negative impact of poor san-
itation on women's physical and mental wellbeing because of 
their gender.

Using cross-sectional survey data of 5744 women collected for 
the Measuring Urban Sanitation and Empowerment (MUSE) 
project from eight cities across India, Bangladesh, Senegal, 
Uganda, and Zambia, we investigate whether women who re-
port a higher health-related sanitation burden experience lower 
(or higher) agency across four domains of household-level and 
community-level agency (Sinharoy et al. 2022, 2023). Women's 
household-level agency outcomes are assessed by two measures: 
(1) women's participation and influence in decision-making re-
lated to household sanitation, and (2) the extent of women's free-
dom of movement to meet personal sanitation needs and achieve 
related goals. Community-level agency outcomes are assessed 
by two measures: (1) women's ability to participate in and in-
fluence decision-making related to community sanitation and (2) 
women's ability to establish trust and solidarity with community 
members for collective action on shared sanitation issues. The 
results of our high-dimensional fixed effects (HDFE) regres-
sion analyses show that lower health-related sanitation burden 
is strongly associated with higher household-level decision-
making agency but lower freedom of movement, community-
level decision-making, and collective action outcomes. These 
results are robust to our tests of endogeneity or reverse causality 
that use a two-stage least-squares (2SLS) estimation approach 
with an instrumental variable. Overall, our findings are import-
ant for two reasons. They advance cross-disciplinary scholarship 
on women's health-related sanitation experiences as a critical 
factor in the process of empowering them to have a voice and 
make choices about their wellbeing. Unlike extant research that 
examines how women's health behaviors and outcomes are in-
fluenced by their decision-making agency (e.g., James-Hawkins 
et al. 2018; Leight et al. 2022), our study is perhaps the first to 
investigate the reverse relationship. The results also have im-
plications for policy agenda-setting and service provision that 
can address women's health-related sanitation burden by un-
derstanding their needs and experiences with sanitation. By 
establishing strong linkages between SDG 6 (Clean Water and 
Sanitation) and SDG 5 (Gender Equality), this study adds to a 
growing body of evidence that advocates for an interconnected 
approach to public policymaking (Diep et  al.  2021; Guaita-
Fernández et al. 2024; Song and Jang 2023).

This paper has the following structure. Section 2 engages the 
literature on women's agency and public health, and situates 
the discussion on sanitation-related health as a critical compo-
nent in women's empowerment processes. Section 3 describes 
data collection procedures, study variables that draw from the 
literature summarized in the previous section, and data anal-
ysis methodologies. Section 4 presents the descriptive results 
and the main analytical results. Section 5 presents a discus-
sion, including the policy relevance of our results. Section  6 
concludes.
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2   |   Literature Review

This section presents a summary of and a critical dialogue be-
tween two major strands of development literature—women's 
empowerment and public health research related to sanitation. 
Such a cross-disciplinary engagement is critical to understand-
ing women's sanitation-specific physical and mental health sta-
tus as an important resource that can shape their agency to live 
a full life.

2.1   |   Women's Agency in Empowerment Research

Women's agency, defined as the ability to have a voice and to in-
fluence or make decisions about their lives and wellbeing with-
out fear of violence and retribution, is central to understanding 
the process of their empowerment (Kabeer 1999; Van Eerdewijk 
et al. 2017). According to Kabeer (1999, 437, 441), the capacity to 
choose necessarily entails having the opportunities or acquiring 
the resources to make strategic life choices. These resources are 
not limited to individual-level processes such as having access 
to education, employment, or a sense of self-efficacy but in-
clude broader social resources such as access to peer networks 
and group membership that are governed by formal rules and 
cultural norms which define the realm of possibilities for exer-
cising one's agency. This dynamic and interactive framework of 
empowerment theory, therefore, suggests that the potential for 
agency is shaped by, and in turn shapes, access to and control 
over various material, cognitive, and socio-normative “action 
resources” in bargaining for improved outcomes within and out-
side the household (Doss and Meinzen-Dick  2015). However, 
control over resources may not be sufficient for empowerment 
unless such control is linked to transformations in power struc-
tures in one's social environment that produce and perpetuate 
gender inequality (Kabeer 2001, 66). Kabeer's (1999) framework 
of empowerment can also be understood as a multi-level con-
cept such that the opportunities or resources that individuals 
may or may not have in their larger social environment can 
shape household-level agency outcomes and vice versa. For ex-
ample, Gopalakrishnan et al. (2024) use a nationally represen-
tative demographic health survey data for India to show that an 
increase in community-level inequitable gender norms related 
to wife beating was associated with women's reduced intra-
household decision-making power and freedom of movement 
(see also Marcus 2021). As Zimmerman (2000, 50, 58) observes, 
one's belief in the ability to influence decisions about one's life 
is connected with the critical awareness of one's social and po-
litical environment, and the experiential learnings through par-
ticipation in community activities can be harnessed to improve 
individual wellbeing.

Across development sectors, existing research on quantitative 
measurements of agency—essential for tracking progress on 
women's empowerment under SDG 5 (gender equality)–has 
broadly operationalized the “power to” define their own goals 
and act upon them, and the achievement of goals through act-
ing collectively or “power with” others, respectively, as women's 
ability to (i) participate and make or influence household-level 
decisions, (ii) move freely to participate in activities and meet 
personal needs outside their homes, (iii) participate and make 
or influence community-level decisions, and (iv) organize with 

community members to take collective action in pursuit of shared 
goals or objectives (see Chang et al. 2020 for a summary review).

The most common approach to operationalizing women's 
household-level agency has been to study their participation 
and influence as sole or joint decision-makers in matters such as 
their own employment (Heath 2014), investments in children's 
education (Bonilla et al. 2017), household purchases (Anderson 
and Eswaran 2009; Hanmer and Klugman 2016), and access to 
and control over productive assets such as land and livestock 
(Alkire et  al.  2013). Research shows that the domain and ex-
tent of women's involvement in household decision-making is 
significantly associated with their socio-economic status (e.g., 
marital status, employment status), household characteristics 
(e.g., number of household members, including young children), 
entrenched gender norms, and their perception of self-efficacy 
and motivational autonomy (Bonilla et  al.  2017; Donald et  al. 
2020; Seymour and Peterman 2018). Another common indicator 
of women's household-level agency is the extent to which they 
can independently travel outside their homes to pursue interests 
and activities, without the fear of sanctions or violence from fam-
ily members or outsiders. Restrictions on women's freedom of 
movement due, in part, to unsafe and unreliable public transit 
systems (Belhaj et al. 2023; Nasrin and Bunker 2021) and nor-
mative expectations around women's time and labor (Bussolo 
et al. 2024; Deshpande and Kabeer 2024) have been shown to be 
strongly associated with their economic disempowerment in the 
form of limited engagement in paid work outside the home, or 
accepting low-paying informal jobs closer to home.

Women's participation in collective decision-making and 
collective action by establishing trust and solidarity with 
community or group members is frequently used to measure 
community-level agency in empowerment research (e.g., 
Agarwal 2000; Klein 2016; Mudege et al. 2015). These forms of 
agency can be influenced by and can influence women's em-
powerment through endowments of social capital resources 
that may be mobilized to access pertinent information on 
healthcare services or jobs (Bolin 2020; Shankar et al. 2019), 
and to asset endowments and public resources which, in 
turn, can also transform power relations within the house-
hold (Burchi and Vicari 2014; Doss and Meinzen-Dick 2015; 
Pandolfelli et al. 2007).

The foregoing literature on women's voice and influence in 
household-level and community-level empowerment processes 
centers the salience of gender norms, self-efficacy, social cap-
ital, and social demographics in advancing or restricting their 
agency. But, research is remiss in exploring whether women's 
self-reported physical and mental health status can be an im-
portant resource or a necessary condition for exercising their 
instrumental and collective agency, specifically their decision-
making at home and outside, autonomous movement, and col-
lective action.

2.2   |   Women's Agency in Health Research

The dominant frames in health research have focused on 
women's reproductive and caregiving roles by studying vul-
nerabilities in maternal and child health, on the one hand (e.g., 
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Baron et al. 2016; Duh-Leong et al. 2024; Lasater et al. 2017; 
Wachs et  al.  2009) and sexual and reproductive health, on 
the other (e.g., Ahmed et  al.  2012; Joshi and Schultz  2013; 
Lasater et al. 2017). A longitudinal study of 134 countries cov-
ering almost seven decades found mixed results of women's 
economic empowerment on child health in low-and middle-
income countries (LMICs) where women's labor force partic-
ipation and financial inclusion were associated with reduced 
under-5 child mortality rate, but running a business had the 
opposite effect (Kellard et  al.  2024). The intersectional re-
search on women's health and agency has largely focused on 
these traditional framings, and especially on sexual and re-
productive health, to show that household decision-making 
agency and freedom of movement tend to be positively as-
sociated with current contraception use for family planning 
(Bogale et al. 2011; James-Hawkins et al. 2018; Senarath and 
Gunawardena 2009; Upadhyay et al. 2014). However, evidence 
on the impact of women's political agency on maternal and 
child health remains mixed (Shammama and Brazys  2024; 
Bhalotra and Clots-Figueras  2014). Some studies use key 
socio-economic demographics such as age, education, and em-
ployment status, and household composition to operationalize 
women's empowerment in the reproductive health domain 
(see Upadhyay et al. 2014 for a summary literature review). In 
other cases, these individual and household-level demograph-
ics are studied as significant predictors of women's nutritional 
health and sexual and reproductive healthcare-seeking behav-
iors (Amporfu and Grépin 2019; Mal and Saikia 2024), though 
emerging research is beginning to show null results in some 
low-income contexts (Bapolisi et al. 2024).

Other emerging research on the linkages between women's 
health and agency tends to measure health indirectly via adop-
tion of clean cooking fuels (proxy for improved respiratory 
health) and investigates its effect on participation in household 
decision-making and autonomous mobility outside the home 
(Akter and Pratap 2022; Lee et al. 2024). These effects also tend 
to be mediated by women's socio-economic demographics such 
as education and employment status. Overall, we find that the 
analytical focus of intersectional research on health and em-
powerment is limited to studying women's healthcare behaviors 
and health conditions as an outcome of their agency (see also, 
Furuta and Salway 2006; Leight et al. 2022; Yount et al. 2014), 
thus ignoring the research and policy implications of a potential 
reverse association.

2.3   |   Women's Health and Agency in Sanitation 
Research

Despite the WHO's Constitution defining health as not just the 
absence of disease but as a “state of complete physical, men-
tal and social well-being” (WHO 1946), public health research 
on sanitation has framed the “burden of disease” as relating 
to the prevalence of infectious diseases such as diarrhea, acute 
respiratory infections, undernutrition, and soil-transmitted 
helminthiases due to inadequate water, sanitation, and hygiene 
services (Wolf et al. 2023; Clasen et al. 2012). However, there 
is growing evidence of inadequate sanitation which dispro-
portionately affects non-infectious disease outcomes among 
women and girls (Caruso et al. 2022). These adverse outcomes 

include anxiety, fear, and shame in sanitation access and use 
(Caruso et  al.  2018; Hulland et  al.  2015; Sclar et  al.  2018). 
Achieving access to safe sanitation and hygiene for all (SDG 
6) would require research on the health impact of inadequate 
sanitation to be more inclusive of sanitation conditions and ex-
periences, especially of women.

In this paper, health-related sanitation burden is understood as 
the severity of women's perceptions or experiences of negative 
health (including physical and mental health) related to their ev-
eryday access and use of a sanitation location at home or outside 
the home. This re-framing of “burden” more accurately captures 
not only the acute impacts of poor sanitation conditions, such 
as infectious diseases, but many additional ways in which poor 
sanitation conditions can be a type of structural oppression that 
can prevent women from achieving their goals. This concept is 
particularly relevant for South Asian and African contexts be-
cause of well-documented evidence of women perceiving and 
experiencing sexual harassment and violence enroute to and at 
sanitation facilities, shame of being seen while defecating or uri-
nating, and sickness when forced to use an unclean facility in 
the absence of an alternative or withholding food and water in-
take and/or suppressing the need to urinate or defecate to avoid 
using an unclean or a non-private sanitation location especially 
at night (Caruso et  al.  2021, 2022; Hulland et  al.  2015; Sahoo 
et al. 2015; Shiras et al. 2018).

Despite the unique and serious physical and mental health 
burden borne by women due to poor sanitation conditions, 
research exploring the role that women's health can play in 
advancing or curtailing their agency capabilities has been 
limited. Instead, the focus has predominantly been to inves-
tigate the effect of women's participation and influence on 
their household's decision to construct latrines as a proxy for 
improved personal or household health. Studies on women's 
agency in sanitation-related collective action have also tended 
to focus on such engagement as a means to achieving better 
personal or community health by monitoring sanitation-
related harassment (Kulkarni et al. 2017) and open defecation 
(e.g., von Medeazza et al. 2015). This paper departs from ex-
tant research in sanitation-specific empowerment and public 
health to explore the association of women's health-related 
sanitation burden on their household-level and community-
level agency outcomes. Figure 1 presents a visual representa-
tion of the hypothesized associations.

We expect women's higher health-related sanitation bur-
den to be associated with diminished voice and influence 
in household sanitation decisions (i.e., negative association). 
This hypothesis is adapted from Kabeer (1999, 437) whereby 
physical and mental distress may be seen as a critical “human 
resource” constraint that can impair women's agency to artic-
ulate their voice and engage in household activities. For the 
same reason, we also expect a higher sanitation burden to be 
associated with a decrease in women's freedom of movement 
outside their homes (i.e., negative association) (see Nasrin and 
Bunker (2021) and Gonzalez et al. (2020) for social constraints 
on women's mobility). For community-level agency outcomes, 
we hypothesize that a higher health-related sanitation burden 
borne by women may be associated with higher community-
level decision-making and collective action (i.e., positive 
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association). These hypotheses are adapted from existing re-
search which suggests that, given the normative constraints 
on their time, women's interest or capacity to participate in 
community engagements may be shaped by their perception 
of personal benefit from such activities (e.g., Agarwal  2000; 
Bolin 2020; Doss and Meinzen-Dick 2015; Mudege et al. 2015). 
Therefore, we contend that when women perceive or experi-
ence higher health-related sanitation burden, they may be 
more amenable to participate in collective decision-making 
and taking action for shared problem-solving.

3   |   Materials and Methods

3.1   |   Study Background

This paper presents secondary analyses of cross-sectional data 
collected through the MUSE project, which aimed to develop 
and validate quantitative survey instruments to measure sub-
domains of women's empowerment specific to urban sanitation 
in low- and middle-income countries (Sinharoy et al. 2022). The 
MUSE project implemented a comprehensive cross-sectional 
survey among women in eight cities: Tiruchirappalli (Trichy), 
Warangal, and Narsapur, India; Meherpur and Saidpur, 
Bangladesh; Lusaka, Zambia; Dakar, Senegal; and Kampala, 
Uganda. The following sections on sampling and recruitment, 
survey instrument design, and study variables reflect the re-
search design components and procedures for implementing the 
MUSE project (ibid.). Data collected under the MUSE project are 
available on FigShare at https://​doi.​org/​10.​6084/​m9.​figsh​are.c.​
75907​13.​v3.

3.2   |   Sampling and Recruitment

The sampling strategy proceeded along the following steps. 
First, the five countries and eight cities in the MUSE project 
were purposively selected in collaboration with the study funder 
(Bill & Melinda Gates Foundation, BMGF) based on the funder's 
geographic priorities, the cities' participation in the Citywide 
Inclusive Sanitation (CWIS) program, and the interest of local 
partner organizations. Next, we identified wards or precincts 
within each city with the help of CWIS implementation partners 
and local government officials. We then undertook purposive 
sampling of communities in each city, except Bangladesh, in a 
way that maximized variation along income profile (formal vs. 
informal communities), geographic location in the city, preva-
lence of social infrastructure (e.g., distance to nearest school, 
hospital), and type of sanitation outcomes (e.g., number of com-
munity toilets, or public toilets in the precinct). In Bangladesh, 
the sampling frame comprised all precincts in the city. Since the 
precincts varied in population size and socio-economic profile 
(i.e., number of slum and non-slum communities in each pre-
cinct), each precinct was divided into clusters of communities 
with 150 households per cluster. To determine the representa-
tion of communities within each cluster, proportional probabil-
ity sampling based on the share of population of a community in 
the total precinct population was used. One cluster per precinct 
was randomly chosen.

Data were collected by trained female enumerators employed by 
reputed local survey firms in each city. To identify households 
and recruit respondents from each household, the enumerators 
used a random walk technique to sample every third household 

FIGURE 1    |    Expected associations between burden and agency.
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in the community that had an adult woman (18 years or older) 
who spoke the local language, was a permanent member of the 
household, and appeared mentally competent to take the survey. 
Enumerators recruited the first eligible woman who responded 
to the door knock. A detailed description of the data collection 
protocol followed by survey agencies across different cities is 
published elsewhere (Sinharoy et al. 2022).

Table  1 provides details of the number of communities and 
households sampled in each city. The survey was launched on 
a rolling basis in these cities beginning in August 2021, and 
administered by the enumerators in each city in the local lan-
guage. Data collection ended in June 2022, and a total of 5744 
surveys were completed across eight cities.

3.3   |   Survey Instrument Design

In addition to questions on individual and household-level demo-
graphics such as age, marital status, employment status, house-
hold composition, and access to water and sanitation, the MUSE 
survey instrument comprised modules on three domains of em-
powerment—Agency, Resources, and Institutional Structures—
that included questions which measured 16 sub-domains across 
these three latent constructs. Under each sub-domain, the sur-
vey questions (items) deliberately adopted a disaggregated view 
of individual-level, household-level, and community-level em-
powerment because the barriers that constrain women's agency, 
for example, at the community level (say, family restrictions on 
participation in mixed-gender forums with strangers) may not 
demobilize their participation in household-level sanitation 
decision-making. The items for these sub-domains together 
constitute a set of 16 independent scales, known as the Agency, 
Resources, and Institutional Structures for Empowerment 
(ARISE) scales. The ARISE scales were developed and vali-
dated over two prior phases of research (October 2018—July 
2021) using standard qualitative and quantitative methods to as-
sess the psychometric properties of the survey items, including 

exploratory factor analysis, confirmatory factor analysis, inter-
nal consistency analyses, and longitudinal measurement in-
variance and test–retest analyses (see Caruso et al.  2022 for a 
systematic literature review and sanitation-related empower-
ment framework; and Sinharoy et al. 2022, 2023, 2024 for de-
tails on scale development and validation). Appendix A provides 
a sanitation-specific definition for each scale or empowerment 
sub-domain.

3.4   |   Research Question and Study Variables

The question anchoring this research study is as follows:

What is the association between health-related sanitation burden 
and women's household-level and community-level agency?

3.4.1   |   Outcome Variables

The survey instrument included a set of “index” questions 
that were designed to capture women's actual experiences 
across household-level and community-level agency vis-à-vis 
sanitation-related matters and activities.1 We consider four 
outcome variables measured by indices of women's household 
and community-level agency. At the household-level, the two 
outcome variables (indices) measure: (i) women's ability to par-
ticipate and influence household decision-making on sanitation 
matters (11 items); and (ii) women's freedom of movement to ac-
cess facilities to meet personal sanitation needs and to attend 
sanitation-related events (6 items). At the community-level, the 
two outcome variables (indices) measure: (iii) women's ability 
to speak up and influence community decision-making on sani-
tation matters (6 items); and (iv) women's ability to define, gain 
solidarity, and take collective action on shared sanitation goals 
and interests (11 items). Response options for items in all indi-
ces were “Yes” or “No” and were coded on a binary scale (“Yes” 
coded as 1, “No” coded as 0). The freedom of movement index 

TABLE 1    |    Sampling across eight cities.

Country City

Number of 
informal/slum 
communities 

(1)

Number of 
informal/slum 

households 
recruited  

(2)

Number 
of formal/
non-slum 

communities  
(3)

Number of 
formal/non-

slum households 
recruited  

(4)

Total 
sample size 

[(2) + (4)]

India Trichy 7 244 4 491 735

India Warangal 16 703 0 0 703

India Narsapur 26 720 0 0 720

Bangladesh Meherpur 4 79 31 641 720

Bangladesh Saidpur 4 94 39 635 729

Zambia Lusaka 4 320 3 395 715

Senegal Dakar 0 0 9 709 709

Uganda Kampala 11 445 4 268 713

Total 72 2605 90 3139 5744

Note: Important statistics are in bold.
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items were reverse-coded. For all four outcomes, index scores 
were generated by computing an equal-weighted mean of the 
items.2 For household decision-making, a higher score means 
higher influence or voice in household sanitation matters. For 
freedom of movement, a higher score corresponds with higher 
agency for sanitation-related autonomous movement. For com-
munity decision-making, a higher score means higher influence 
or voice in community sanitation matters. For collective action, 
a higher score means higher influence or voice in organizing 
with community members to take action to solve shared sanita-
tion problems. See Appendix B for the full list of questions.

3.4.2   |   Independent Variable and Covariates

Our main independent variable of interest is the health-related 
sanitation burden borne by women. Although sanitation-specific 
burden may be defined in several ways such as financial hard-
ship or dependency (Guittar et al. 2022; Witter et al. 2017), time-
related burden of balancing work and home responsibilities 
(Deshpande and Kabeer 2024; Eissler et al. 2022), or the burden 
of normative expectations in sanitation labor (Cooper-Vince 
et  al.  2018; Prasad et  al.  2015), our rationale for focusing on 
health-related burden draws primarily from this study's theme 
of analysis—sanitation. Furthermore, research on sanitation and 
health has insufficiently recognized the gendered burdens borne 
by women in the form of stress and harm to physical and mental 
health due to inadequate sanitation that should be seen as a bur-
den and not merely a barrier to their wellbeing.

We operationalize our health-related sanitation burden vari-
able using the ARISE health scale. The health scale comprises 
16 items that ask women to report on their perceived or actual 
physical and mental wellbeing as affected by sanitation options 
and conditions. Women were asked how often (“Always” coded 
as 1, “Often” coded as 2, “Sometimes” coded as 3, and “Never” 
coded as 4) they experienced health-related sanitation burdens 
such as: “In the past 30 days, I used a sanitation location that 
I believed might make me ill”; “In the past 30 days, I have felt 
stress or frustration related to the sanitation conditions in my 
community.” We calculate a simple, equal-weighted mean score 
for the health scale such that the highest health score of 4 cor-
responds with the lowest sanitation burden (i.e., never having 
a negative health-related sanitation experience) and the lowest 
health score of 1 corresponds with the highest sanitation burden 
borne by women (i.e., always having a negative health-related 
sanitation experience).

We control for respondents' socio-economic status (i.e., age, 
employment status, marital status, religion, and educational 
achievement) and variables related to their sanitation-related 
behaviors for others in the household, specifically: sanitation-
related care provided by women to children under the age of 
5 years, to children aged between 5 and 17 years, and to adults 
in the household. Each of these three carework variables was 
coded as a binary variable, where “Yes” responses were coded as 
1, and “No” responses were coded as 0.

We use the ARISE scales to control for other variables that the 
literature deems salient for understanding women's agency. 
The self-efficacy scale (6 items) measures women's confidence 

in their own ability to influence sanitation behaviors or solve 
a sanitation-related problem at home and in their community. 
The time scale (6 items) asks women to report their agreement 
or disagreement with statements on the opportunity costs as-
sociated with time spent on meeting personal sanitation needs 
and completing household sanitation tasks. The financial and 
productive assets scale (8 items) measures the extent to which 
women had control over money or reported to have the ability 
to acquire money to meet their basic sanitation needs (e.g., pay-
ing for soap, money for pay-per-use toilets) and undertake sani-
tation repairs at home or in the community. We also control for 
the effect of normative constraints on women's household and 
community-level agency through the norms scale (21 items). 
This scale measures gendered division of sanitation-related 
labor at home, appropriateness of participating and expressing 
divergent opinion from men in household and in public discus-
sions, and social acceptability of participating and speaking at 
sanitation-related public events with male presence. Finally, 
because the existence of support networks has been shown to 
matter to solve problems and engage in collective action, we 
also include the social capital scale (8 items) as a covariate. This 
scale asks women whether they have or know someone at home 
or in their community to support them with sanitation chores/
tasks, and about their connections with local leaders and ser-
vice providers who could help them address sanitation issues. 
All the five scales discussed thus far have ordered 4-point 
Likert-type responses to item statements going from “strongly 
disagree” to “strongly agree”. A simple mean score was com-
puted for each scale ranging from 1 to 4. See Appendix C for 
the full list of questions and coding scheme for the six scales 
(health scale and covariate scales). Using the above parameters, 
we estimate the following empirical model:

where Y measures agency outcome(s) for respondent i in com-
munity j, city m, and country l; X is the independent variable of 
health-related sanitation burden borne by women at home and 
in the community; Z is a vector of respondents' individual-level 
and household-level demographics and the five scales. Next, we 
include three hierarchical levels of fixed effects: σ controls for 
heterogeneity at the community level (for 162 communities); μ is 
the city fixed effects (for eight cities); and θ is the country fixed 
effects (for five countries). Finally, ε is the error term.

3.5   |   Analytic Method

Given the nested structure of our data, we utilize an HDFE re-
gression model to account for unobserved heterogeneity across 
multiple levels (community, city, and country). An HDFE re-
gression estimates a linear regression model and also supports 
instrumental variable specifications with multiple levels of fixed 
effects (Correia  2016). In the data analysis software STATA 
v.17 used in this study, linear HDFE regression is estimated 
using the reghdfe package, and the instrumental variable model 
is estimated using the ivreghdfe package. The strength of this 
innovative hierarchical regression model over other models is 
its computational capability to absorb three (or more) levels of 
fixed effects with clustered standard errors. HDFE is also more 
efficient in terms of faster computations (because it imposes 

(1)Yijml = �0 = �1Xijml + �2Zijml + �j + �m + θl + �
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minimal memory requirements on STATA v.17) and fewer 
dropped variables due to reduced losses in the degrees of free-
dom (Correia 2016). This analytic method calculates degrees of 
freedom lost due to fixed effects by accounting for nested fixed 
effects within clusters and for possible sources of collinearity 
within these fixed effects (Correia 2014).

To check the robustness of our regression results, we test for en-
dogeneity by using a 2SLS estimation approach with a binary vari-
able—whether sanitation facility is shared with non-household 
members—as an instrument. We performed identification tests 
to confirm the validity of our instrument (see Appendix F). As a 
further robustness check, we calculate Pearson's correlations and 
tests of significant difference among and across household and 
community-level agency outcomes (see Appendix G).

TABLE 2    |    Descriptive statistics.

Means/proportions

Health-related sanitation burden

Health score (mean, SD) 3.81, 0.33

Agency

Decision-making (mean, SD) 2.76, 0.47

Freedom of movement (mean, 
SD)

4.30, 0.65

Collective action (mean, SD) 2.54, 0.59

Employment status

Engaged in paid work outside 
home

26.55

Engaged in paid work inside 
home

27.95

Engaged in paid work and 
outside home

1.07

Not engaged in paid work 44.43

n 5706

Respondent age

Mean [min, max] 35.60 [18, 93]

Standard deviation 12.00

Shared sanitation with non- household members

No 69.70

Yes 30.30

n 5700

Education completed

Less than primary [pre-school/
kindergarten]

9.59

Primary [up to grade 5] 24.10

Lower secondary [grade 6 to 
grade 10]

28.52

Upper secondary [grade 11 to 
grade 12]

21.65

Short-cycle tertiary [vocational 
training/diploma]

4.24

Graduate and above 11.69

Other (unclassified) 0.20

n 4909

Religion

Christian: Catholic 9.01

Christian: Protestant 17.43

Muslim 41.85

(Continues)

Means/proportions

Hindu 30.84

Buddhist 0.05

Jewish 0.05

n 5665

Household size

Mean [min, max] 5.07 [1, 20]

Standard deviation 3.39

Marital status

Single/never married 11.91

Married 71.41

Unmarried/living with partner 4.79

Divorced/separated 3.89

Widowed 8.00

n 5702

Sanitation-related support at home to

Children under 5 years of age 76.0

Children between 5 and 17 years 
of age

52.5

Adults 41.0

n 5744

Time score (mean, SD) 3.01, 0.54

Financial and productive assets 
score (mean, SD)

2.41, 0.53

Self-efficacy score (mean, SD) 2.74, 0.55

Social capital score (mean, SD) 2.53, 0.47

Norms score (mean, SD) 2.53, 0.26

N 5744

Note: Important statistics are in bold.

TABLE 2    |    (Continued)
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4   |   Results

4.1   |   Descriptive Results

Table 2 summarizes the dataset along key characteristics of the 
respondents and their households. Our sample of women is pre-
dominantly married and in their mid-30s. Nearly two-thirds of 
the women in our survey are educated up to the lower secondary 
level (grade 10), and 55% are engaged in paid work inside their 
homes (e.g., tailoring shops) and outside. The average household 
in our sample comprises five members, and the respondents 
predominantly reside in a nuclear family. Most households have 
access to flush/pour-flush toilet facilities at home, and only 30% 
share their sanitation location with outsiders. We provide disag-
gregated descriptive statistics by city in Appendix D.

In our dataset, women in general reported experiencing a low 
health-related sanitation burden (i.e., high mean health score 
of 3.8) that could be due to better sanitation conditions obtained 

through policy interventions under the CWIS program. Despite 
this high average score, we observe small but statistically sig-
nificant variations across bivariate associations with key demo-
graphic characteristics (Table 3). Women who were engaged in 
income-earning activities outside the home reported the high-
est health-related sanitation burden (i.e., lowest health score) 
compared to those who were not employed in paid work. We 
also find that women using shared sanitation facilities outside 
their homes experienced significantly higher health-related san-
itation burden and observe no significant association between 
household size constraints on women having to use shared fa-
cilities and their perceived or actual burdens. Contrary to theo-
retical and empirical expectations, we find that married women 
reported the lowest health-related sanitation burden in their 
cohort. Finally, we observe that women who occupied leader-
ship positions in formal or informal sanitation-related groups 
in their communities experienced significantly higher health-
related sanitation burden relative to women who were not com-
munity leaders.

TABLE 3    |    Bivariate associations between key demographics and health-related sanitation burden.

Variables Mean health score Mean difference (p)

Health-related sanitation 
burden (inversely related 

to health score)

Employment status

Engaged in paid work outside home 3.70 Highest

Engaged in paid work inside home 3.80 < 0.000 Lower

Engaged in paid work outside and 
inside home

3.80 Lower

Not engaged in paid work 3.84 Lowest

Marital status

Single/never married 3.80 Lower

Married 3.82 Lowest

Unmarried/living with partner 3.70 < 0.000 Highest

Divorced/separated 3.71 Higher

Widowed 3.82 Lowest

Leadership in community-based sanitation groups

Yes 3.6 < 0.000 Higher

No 3.8 Lower

Household size

Up to four members 3.80 0.266

Five or more members 3.81

Shared sanitation location with non-household members

No 3.90 < 0.000 Lower

Yes 3.70 Higher

Household size × Sharing sanitation location with non-household members

Up to four members 3.67 0.235

Five or more members 3.69

Note: Important statistics are in bold.
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TABLE 4    |    High-dimensional fixed effects regression estimates.

Variable

Household-level agency Community-level agency

Decision-making
Freedom of 
movement Decision-making Collective action

(1) (2) (3) (4)

Sanitation burden

Health 0.071*** −0.100*** −0.050** −0.070***

(0.022) (0.020) (0.022) (0.022)

Age 0.013*** 0.005** 0.010*** 0.006***

(0.002) (0.002) (0.002) (0.001)

Marital status (base: single/never married)

Married 0.038** −0.020 −0.002 −0.01

(0.171) (0.147) (0.012) (0.010)

Unmarried/living with partner 0.060** −0.025 −0.054** −0.011

(0.025) (0.026) (0.027) (0.023)

Divorced/separated 0.054** −0.038** −0.023 −0.025

(0.024) (0.018) (0.026) (0.018)

Widowed 0.061** −0.027 −0.03 −0.040**

(0.026) (0.023) (0.022) (0.020)

Work status (base: not working for income)

Earns income outside home 0.033*** −0.022* 0.012 0.027***

(0.011) (0.011) (0.011) (0.010)

Earns income inside home −0.003 −0.038** −0.017 −0.014

(0.011) (0.015) (0.011) (0.010)

Earns income inside and outside 
home

−0.023 −0.044 0.002 0.033

(0.033) (0.040) (0.046) (0.040)

Sanitation-related support at home to:

Children under 5 years old −0.010 0.026** −0.006 0.007

(0.011) (0.012) (0.012) (0.010)

Children aged 5–17 years −0.041*** −0.032** −0.009 −0.031***

(0.013) (0.012) (0.015) (0.011)

Adults 0.030 0.073 0.039 0.030

(0.027) (0.050) (0.027) (0.020)

Time −0.036*** −0.054** −0.046*** −0.027**

(0.011) (0.022) (0.015) (0.010)

Financial and productive assets 0.078*** −0.020* 0.051*** 0.028***

(0.001) (0.012) (0.010) (0.010)

Norms 0.014 0.008 −0.03 0.040***

(0.015) (0.022) (0.019) (0.010)

(Continues)
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4.2   |   Regression Results

Table  4 presents the aggregate results of the HDFE regres-
sion of the associations between women's household-level and 
community-level agency outcomes and their health-related san-
itation burden and a set of covariates.3 We provide disaggregated 
results by city in Appendix E.

Across household-level agency outcomes (models (1) and (2)), we 
find that health-related sanitation burden has heterogeneous asso-
ciations. A lower health-related sanitation burden borne by women 
(i.e., higher health score) is associated with a 7-percentage-point 
increase in their decision-making agency at home. This result sup-
ports our hypothesis presented in Section 2. On the other hand, 
a lower health-related sanitation burden is associated with lower 
sanitation-related freedom of movement outside the home, which 
is in the opposite direction of our hypothesis. Since the freedom 
of movement index included items related to travel outside the 
community more broadly, we suspect this result to suggest that 
even when women may experience a lower health-related burden 
due to good sanitation conditions at home, the presence of poor 
sanitation conditions outside their homes or communities, such as 
their workplace, may lead to restricted movement to better man-
age their sanitation needs at home.

Across community-level agency outcomes (models (3) and (4)), 
we find support for our hypotheses that women reporting lower 
health-related sanitation burden (or, higher health score) may be 
less likely to participate in collective decision-making and collec-
tive action around community sanitation issues. With a high prev-
alence of household-level toilets that, in turn, is associated with 
a lower sanitation-related burden (see Table 2), these results may 
be moderated by low latent motivation for engagement in shared 
problem-solving activities that are often time- and labor-intensive.

Our ancillary results for associations between covariates and 
agency outcomes are largely consistent with the existing litera-
ture. We find evidence of positive associations between all four 
agency outcomes and women's self-efficacy vis-à-vis sanitation-
related issues, and control over financial and productive assets 

to meet their sanitation needs and interests (Agarwal  2000; 
Alkire et al. 2013; Donald et al. 2020). Compared to unemployed 
women, engagement in paid work is found to be positively as-
sociated with household decision-making agency and collective 
action agency (Bolin 2020; Evans and Nambiar 2016; Heath and 
Mobarak  2015). Notably, and contrary to other studies (e.g., 
Deshpande and Kabeer 2024; Gopalakrishnan et al. 2024), prev-
alence of more liberal sanitation-related gender norms at home 
and in the community is positively associated only with wom-
en's collective action agency and not with sanitation-specific 
household or community-level decision-making or freedom of 
movement. Similarly, women's marital status is largely positively 
associated only with their household-level decision-making 
agency on sanitation matters. Our consistently negative asso-
ciations between sanitation-related time-use and agency out-
comes suggest that while women are able to accomplish their 
sanitation-related tasks in a timely manner, they may still be less 
likely to engage in sanitation-related decisions and activities at 
home and outside. Given other non-sanitation-related demands 
on women's time on any given day, we suspect that perhaps 
women's general workload at home and outside may be moder-
ating the association between their sanitation-related time use 
and agency outcomes.

The results of our robustness analysis using 2SLS estimation with 
an instrumental variable show endogeneity in the relationship 
between health-related sanitation burden and household-level 
decision-making and collective agency domains, respectively 
(see Tables F1–F4 in Appendix F). Compared to our main model 
results in Table  4, we find the magnitude of association be-
tween health-related sanitation burden and agency outcomes to 
be higher without any change in the statistical significance or 
the direction of association in the instrumental variable high-
dimensional fixed effects regression models (see Figure  F1 in 
Appendix F). These results further strengthen our research hy-
potheses in Figure 1. The results of our robustness analysis using 
Pearson's correlations and tests of significance difference support 
our analytic approach of testing associations between women's 
sanitation burden and their household-level and community-
level agency domains separately (see Appendix G).

Variable

Household-level agency Community-level agency

Decision-making
Freedom of 
movement Decision-making Collective action

(1) (2) (3) (4)

Self-efficacy 0.150*** 0.032*** 0.084*** 0.040***

(0.016) (0.012) (0.011) (0.010)

Freedom of movement — — 0.066*** 0.070***

(0.020) (0.020)

Social capital — 0.469 0.126*** 0.090***

(0.013) (0.013) (0.010)

N 4565 4524 4519 4523

Note: These models also control for women's religion, education, and rate of growth in age (age-squared). Important statistics are in bold.
*p < 0.1; **p < 0.05; ***p < 0.01. Standard errors are in parentheses, are robust, and are clustered at the community level.

TABLE 4    |    (Continued)

 10991719, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/sd.3495, W

iley O
nline L

ibrary on [04/06/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



12 of 28 Sustainable Development, 2025

5   |   Discussion

5.1   |   Health-Related Sanitation Burden 
and Women's Agency

In this study, we undertake the first systematic and direct 
assessment of the relationship between the burden of wom-
en's personal physical and mental health conditions related 
to sanitation and four agency outcomes at the household- and 
community-levels. Using data on 5744 women from eight cities 
across five countries in South Asia and Africa, we find support 
for our hypothesis that a lower health-related sanitation burden 
is strongly associated with higher decision-making agency in 
household sanitation matters. This finding resonates with ex-
isting research which finds that higher wellbeing outcomes can 
strengthen women's agency to make strategic choices through 
bargaining, persuasion, and negotiation in decision-making 
processes (Kabeer 1999; Buller et al. 2016; Dupuis et al. 2022). 
Our finding also supports existing research that finds a pos-
itive association between women's decision-making agency 
and their general health (James-Hawkins et  al.  2018; Lee 
et al. 2024; Upadhyay et al. 2014; Yount et al. 2014). Therefore, 
we are able to argue that better physical and mental health (i.e., 
experiencing a low health-related sanitation burden) may serve 
as an enabling resource for women to better engage in house-
hold sanitation issues that matter for their personal wellbeing. 
Understanding women's health-related sanitation burden as 
a human resource constraint on their capacity for decision-
making agency, our finding is consistent with other studies that 
reveal similar effects of constrained environmental resources 
such as discriminatory gender norms (Bussolo et  al.  2024; 
Deshpande and Kabeer 2024) and time-use poverty (Eissler 
et al. 2022).

Our finding on sanitation-specific freedom of movement con-
tradicts our hypothesis of a negative association with burden. 
A dominant perspective in extant research posits that fewer 
social and resource constraints would support women's auton-
omous movement (Belhaj et al. 2023; Nasrin and Bunker 2021). 
Our result, however, is supported by other emerging studies 
which show that if women and girls have good sanitation facil-
ities at home but poor facilities at schools or workplaces, they 
may be more likely to remain at home to better manage their 
sanitation and menstruation needs (Hennegan et  al.  2021; 
Starr et al. 2024).

At the community level, we find consistent support for our hy-
potheses that lower health-related sanitation burden is asso-
ciated with women reporting lower engagement in collective 
decision-making and action. Since we do not measure non-
sanitation-related time use on domestic work or gender norms 
that may potentially have some moderating effect on lowering 
women's engagement in community-level activities, we are un-
able to attribute normative constraints on women's time and 
mobility as a potential explanation for the observed association. 
However, given the high level of household toilet ownership in 
our sampled communities and its association with lower health-
related sanitation burden, we are able to speculate that women's 
decision to engage in community-level activities may be moder-
ated by their limited interest or motivation in deliberation and 
mobilizing for improving community sanitation when they are 

not burdened by its negative effects. This claim finds support in 
existing research in Asia and Africa which shows that women's 
interest in time and labor-intensive community-level activities 
can be shaped by the extent to which the perceived benefits of 
such participation could outweigh the costs of pushing back 
against gendered power dynamics within the household (Evans 
and Nambiar 2016; Mudege et al. 2015). Other studies such as 
Vaz et  al.  (2016) and Seymour and Peterman  (2018) have ex-
plored this domain of motivational autonomy in measurements 
of women's agency. It is important to point out that our finding of 
a positive association between health-related sanitation burden 
and women's community-level agency outcomes should not be 
construed as support for letting sanitation conditions worsen and 
exposing families to severe health risks as a way to spur women's 
agency in community sanitation matters.

In sum, our findings underscore the importance of examining 
the association between health-related sanitation burden and 
an expanded set of agency domains in development research. 
Overall, we find the magnitude and directionality of associa-
tion between health-related sanitation burden and women's 
household-level and community-level agency to be largely con-
sistent. Given the physical and mental wellbeing implications 
of sanitation, we contend that any investigation into women's 
agency will be incomplete without accounting for the health-
specific burden associated with their everyday sanitation 
experience. In addition to extending the application of empow-
erment theory to an under-studied public health domain, our 
results contribute to better understanding the role that sanita-
tion can play in the process by which individuals gain power. 
While women's reduced health-related sanitation burden can 
enable them to gain “power to” make household-level deci-
sions, we find that this access to a critical human resource (i.e., 
better personal health) may not be sufficient to outweigh other 
socio-cognitive considerations that can limit their exercise of 
“power with” others in community-level decision-making and 
activism (Kabeer 2001). Our finding on the positive association 
between women's sanitation-related freedom of movement and 
community-level agency outcomes also supports the theory of 
empowerment as a multi-level and an interactive conceptual 
framework by showing that wellbeing experienced at an indi-
vidual level can be harnessed to achieve improvements at a col-
lective level (Zimmerman 2000).

Readers should, however, note some methodological limita-
tions when considering our results. First, the cross-sectional 
design of our study does not allow us to make causal infer-
ences. Second, our analyses of decision-making agency are 
based on women's self-perception of autonomy. There is now 
growing evidence that men and women may report on auton-
omous decision-making on the same question differently. In 
this study, we cannot distinguish between sanitation matters 
where women influenced decisions that were agreeable to 
other members (e.g., male head of household or community 
leader) and those where there were divergent opinions but 
women had veto power. Despite these limitations, we make a 
strong case for rigorous testing of the effect that health-related 
sanitation burden may have on women's agency. Researchers 
can build on our work and use the ARISE scales in longitu-
dinal studies to arrive at more robust conclusions based on 
causal relationships.
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5.2   |   Policy Recommendations

The disproportionate health-related burden of precarious sani-
tation conditions borne by women in their everyday lives mer-
its consideration by policymakers for two main reasons. First, 
as evidence on bivariate associations in Table 3 shows, women 
that reported using shared sanitation locations were more likely 
to perceive and/or experience greater risk of physical harm and 
shame, embarrassment, and violence in accessing and using 
unsafe, unreliable, or unclean facilities. Second, women's lower 
participation in community-level decision-making and collec-
tive action on sanitation issues, even when they likely bear a 
low health burden of sanitation (see Table 4), indicates that their 
needs and experiences may not be reflected in sanitation policy-
making and the resulting policy outcome (i.e., type and quality 
of service delivered). Therefore, progress on achieving the 2030 
Agenda for SDG 6 would require policymakers to be more inten-
tional in recognizing, understanding, and incorporating gender 
specificities and scrutiny in defining policy agendas and design-
ing the delivery of a basic needs service like sanitation.

This study's findings summarized in Tables 3 and 4 show that 
women's health-related sanitation burden matters in the exer-
cise of agency, particularly their voice and influence in house-
hold decisions on sanitation matters. Based on this evidence of 
association, we are able to propose two major recommendations 
for sanitation policy that may play a role in improving women's 
physical and mental health related to sanitation in an effort to 
advance their capacities for agency.

First, sanitation agencies should formulate new rules, or 
amend existing ones, to institutionalize household-level san-
itation as the default policy in low-income communities. Our 
findings on bivariate associations in Table 3 show that own-
ership of household toilets is associated with a higher health 
score, or a lower health-related sanitation burden among 
women (see also, Heijnen et  al.  2014, 2015). Our recommen-
dation is informed by substantial evidence from other studies 
which supports that ownership of functional household la-
trines is significantly associated with higher mental wellbeing 
in Kenya (Winter et al. 2019), India (Caruso et al. 2018), and 
Mozambique (Shiras et al. 2018). And yet, despite growing evi-
dence of the inadequacy and unsustainability of shared toilets 
in achieving safe sanitation especially for women (Corburn and 
Karanja 2016; Hubbard et al. 2020; Nyambe et al. 2020; Sahoo 
et al. 2015), provision of community-level toilet blocks contin-
ues to be the default policy outcome in informal settlements 
in much of the global South (Contreras et al. 2022; Okolimong 
et al. 2020). However, we want to note two key considerations 
related to this policy recommendation. First, ownership of 
household latrines may also increase women's workload be-
cause of the time spent on cleaning household toilets. Second, 
having a functional latrine may not be sufficient to minimize 
the symptoms of anxiety, depression, or depression associated 
with sanitation (Caruso et al. 2018). This is because time con-
straints may still force women to use public facilities or defe-
cate in the open to avoid making long or regular trips to fetch 
water for managing their sanitation at home.

Our policy recommendation for building household toilets, 
however, should not be construed as a recommendation for 

disinvestments in public sanitation facilities. As our bivariate 
results in Table 3 demonstrate, women engaged in paid work 
outside their homes report the highest health-related sanitation 
burden among their cohort. For low- and middle-income coun-
tries like India where 80% of female workers in urban areas are 
employed in informal work, access to affordable, convenient, 
and clean public facilities at bus stops and other transit hubs, 
and at centers of economic activities, such as marketplaces 
and construction sites, can help reduce the burden of physical 
illness and mental stress of limiting trips to the toilet in order 
to avoid pausing or even stopping work (Chakraborty  2021; 
Sommer et al. 2016; see Carr 2019 for economic costs borne by 
working women due to inadequate public sanitation in some 
African cities).

Second, gender quotas for increasing women's representation 
in sanitation bureaucracies can ensure mandatory inclusion 
of their voices and experiences in setting the policy agenda 
and shaping the policy formulation and implementation pro-
cesses. Our bivariate results in Table 3 show that women who 
may be more motivated to take action and so obtain leadership 
positions in community-level sanitation groups still experience 
significantly higher health-related burden compared to non-
leaders. This seems to suggest that unless community-based 
organizations are given the authority and resources from the 
government to design and implement their own needs-based 
sanitation, or to hold poorly performing service providers to ac-
count, symbolic representation of women on such groups that 
execute a pre-determined sanitation agenda via pre-determined 
rules may be insufficient to deliver improvements in sanitation-
specific health outcomes. One way in which women's health 
needs and their sanitation experiences can be formally inte-
grated into the policymaking process is for governments to in-
stitutionalize affirmative action in the recruitment policies of 
sanitation bureaucracies. All countries in our sample, except 
Zambia, have taken the first step towards remedying unequal 
gender relations by legislating quotas for women in elected 
office (United Nations  2022). However, these reforms have 
not been replicated for sanitation bureaucracies that remain 
male-dominated. There is now growing evidence that having 
a critical mass of women in positions of power can facilitate 
an evaluation of male bias in policymaking norms (Lim 2006), 
investments in public goods and services that directly address 
the needs of women, and a transformation of discriminatory 
gender norms at the grassroots level (Chattopadhyay and 
Duflo 2004). We would even argue that some semblance of gen-
der parity in bureaucratic representation could spur grassroots 
participation by women by signaling that their voices matter 
and by building trust that these voices will be heard, under-
stood, and acted upon.

6   |   Conclusion

To our knowledge, this is the first study to systematically test 
the association between health-related sanitation burden and 
women's agency. Our findings facilitate a critical dialogue be-
tween public health and empowerment literatures in devel-
opment research and show that women's physical and mental 
health status can influence their agency outcomes. Our study 
revealed heterogenous effects across household-level and 
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community-level domains. Women who bear a lower burden 
of sanitation in terms of perceived or actual experiences with 
harm to physical and mental wellbeing due to sanitation con-
ditions are more likely to engage in household-level decision-
making on sanitation matters. However, a lower health-related 
sanitation burden is associated with lower sanitation-specific 
freedom of movement, community-level decision-making 
agency, and collective action. Our results advance empower-
ment theory by showing that women's improved sanitation-
related health status can play an important role in the “process” 
by which they may gain the “power to” make household-level 
decisions about their wellbeing, and at the same time may be 
unable to gain “power with” others when countervailing socio-
cognitive considerations seemingly limit their agency to act 
collectively. We also find that women engaged in paid work 
and holding leadership positions in community-based sanita-
tion groups can experience higher health burden of sanitation. 
These results matter for policy engagement toward achieving 
the 2030 SDG Agenda of “adequate and equitable sanitation for 
women” (Target 6.2) under Goal 6 and gender equality under 
Goal 5 in so far as investments in household-level and public 
sanitation facilities as well as substantive representation of 
women in formal policymaking may help reduce their health-
related sanitation burden. This may, in turn, improve their 
agency at least with respect to household decision-making. 
Our overall findings are consistent with existing research on 
women's economic empowerment which shows that access to 
financial assets and social networks, and a strong sense of self-
efficacy can also be potential mechanisms to enhance women's 
agency within the household and in the community. Future re-
search can integrate our comprehensive and validated empow-
erment scales into longitudinal designs to investigate causal 
determinants of women's agency that our cross-sectional study 
could not achieve.
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Endnotes

	1	Indices are different from Scales. Indices measure observable con-
structs or actual experiences, whereas scales measure latent (unob-
served) constructs.

	2	The empirical justification for computing an equal-weighted mean 
score for the scales, instead of weighting by factor loadings, is de-
scribed elsewhere (Sinharoy et al. 2023).

	3	These estimates are unweighted because sampling weights were miss-
ing in 3 out of 8 cities (see Patel et al. 2014 for weighting formula). The 
reason being that in 3 cities, the sample either comprised only slum 
communities (Warangal and Narsapur, India) or only formal/non-
slum communities (Dakar, Senegal). When we adjusted our estimates 
by using sampling weights for only five cities, the effective sample 
size dropped by almost 50% (N = 2684). Therefore, we decided against 
weighting our models.
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Appendix A

Sub-Domains of Sanitation-Related Empowerment Measured 
by the ARISE Scales, With Their Operational Definitions by 
Domain

Sub-domain Sanitation-specific definition

Agency

Decision-making Women influence and make decisions about 
sanitation inside and outside the home.

Leadership Women assume leadership positions, 
effectively participate, and support 

women's leadership in informal and formal 
sanitation initiatives and organizations.

Collective action Women gain solidarity and take action 
collectively on sanitation-related issues.

Freedom of 
movement

Women have the autonomy to move freely 
to access sanitation facilities, collect 

water for sanitation-related needs, and/
or attend forums on sanitation issues, and 
women have freedom of movement despite 

sanitation circumstances.

Resources

Bodily integrity Women's control over their bodies and 
ability to access and use their preferred 

sanitation location.

Health Women's complete physical, mental, and 
social wellbeing as affected by sanitation 

options and conditions; not merely the 
absence of disease or infirmity.

Safety and security Women's freedom from acts or threats of 
violence (physical or sexual), coercion, 

harassment, or force when accessing and 
using sanitation locations or engaging 
in sanitation-related decision-making 

processes in the public sphere.

Privacy Women's ability to maintain desired levels 
of privacy when accessing and utilizing 

sanitation locations.

Critical 
consciousness

Women's ability to identify and question 
how inequalities in power operate in their 
lives in relation to sanitation access and 
decision-making processes and to assert 
and affirm their self-efficacy inside and 
outside of the household as it relates to 

sanitation.

Financial and 
productive assets

Women's control over economic resources 
and long-term stocks of value such as land, 
for the purposes of meeting individual and 

household sanitation needs.

Time Women's control over their time and labor 
spent on sanitation-related tasks and 

activities.

Social capital Women's relations and social networks that 
provide tangible and intangible values and 
support, including those that enable them 
to complete sanitation-related tasks and 

activities.

Sub-domain Sanitation-specific definition

Knowledge and 
skills

Women's knowledge and skills related to 
sanitation (e.g., operation and maintenance 
of sanitation facilities) and their abilities to 

apply those knowledge and skills.

Institutional structures

Norms Collectively held expectations and beliefs 
of how women and men should behave and 
interact inside and outside the household, 

specifically with regard to (a) the division of 
labor; (b) decision-making; (c) leadership; 

(d) collective action; and (e) freedom of 
movement.

Relations The interactions and relations—
including conflicts, support, hostility, 
and communication—with key actors 
that shape women's sanitation-related 

experiences.
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Appendix B

Dependent Variables: Sub-Domain of Agency Indices, Index 
Items, and Coded Response Options

1.	 Household decision-making index

Response options: Yes = 1, No = 0

I have independently made decisions about how my household 
cleans and maintains the sanitation environment/facility.

I have independently made decisions about small sanitation-related 
purchases, like soap, toilet paper, etc., for my household.

I have independently made decisions about household latrine/toilet 
repairs or enhancements, like new floor tiles, doors, locks, or lights.

I have independently made major decisions about household 
sanitation, such as construction or large repair projects

I have influenced decisions about how my household cleans and 
maintains the sanitation environment/facility

I have influenced decisions about latrine/toilet repairs or 
enhancements in my household, like new floor tiles, doors, locks, 
or lights.

I have influenced major decisions about sanitation in my 
household, such as construction or large repair projects

Members of my household have sought my input when making 
sanitation-related decisions.

Members of my household have listened to my opinions about 
sanitation issues.

I have spoken up about sanitation-related issues in my household.

I have been present when members of my household have discussed 
sanitation-related issues.

2.	Freedom of movement index*

Response options: Yes = 1, No = 0

In the past 30 days, have you chosen not to go for a social gathering 
like church, funeral, or wedding because you may not have access 
to a sanitation location?

In the past 30 days, have you chosen not to go for work or do 
business because you may not have access to a sanitation location?

In the past 30 days, have you chosen not to visit a friend or a relative 
because you may not have access to a sanitation location?

In the past 30 days, have you chosen not to travel outside of the city 
because you may not have access to a sanitation location?

In the past 30 days, have you chosen not to go somewhere outside of 
your neighborhood because you may not have access to a sanitation 
location?

In the past 30 days, have you chosen not to leave the house because 
you may not have access to a sanitation location?

* Denotes that all index items are reverse-coded.

3.	 Community decision-making index

Response options: Yes = 1, No = 0

I have made decisions about sanitation for my community.

I have influenced decisions about sanitation for my community. By 
influencing a decision, we mean that your voice and opinion are 
considered and affect the final decision that is taken.

Local leaders, NGOs, or government officials have sought my input 
when making sanitation-related decisions.

I have been listened to in a community meeting about sanitation 
issues.

I have spoken up in a community meeting about sanitation issues.

I have attended a community meeting about sanitation issues.

4.	 Collective action index

Response options: Yes = 1, No = 0

In the past year, have you gathered with members of your 
community to discuss sanitation-related problems and possible 
solutions?

In the past year, have you gathered with neighbors or others in 
your plot or compound to discuss sanitation-related problems and 
possible solutions?

In the past year, have you organized with members of your 
community to demand, construct, fund, or acquire land for 
latrines?

In the past year, have you organized with neighbors or others in 
your plot or compound to demand, construct, fund, or acquire land 
for latrines?

In the past year, have you joined with members of your community 
to make improvements to a sanitation location, such as toilets and 
latrines?

In the past year, have you joined with neighbors or others in your 
plot or compound to make improvements to a sanitation location, 
such as toilets and latrines?

In the past year, have you joined with members of your community 
to conduct trainings or awareness sessions related to sanitation?

In the past year, have you joined with members of your community 
to petition local leaders to make sanitation improvements?

In the past year, have you joined with members of your community 
to influence media to bring awareness and attention to sanitation 
problems in the community?

In the past year, have you joined with members of your community 
to participate in a protest/movement about sanitation issues?

In the past year, have you joined with members of your community 
to make sanitation locations more female friendly, such as 
installing rubbish bins for menstrual materials?
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Appendix C

Independent Variable and Control Variables: Scales, Scale 
Items, and Coded Response Options

Independent variable: Health scale

Response options: Always = 1, Often = 2, Sometimes = 3, Never = 4

In the past 30 days, I used a sanitation location that I believed 
might make me ill.

In the past 30 days, I have gotten sick as a result of using my 
sanitation location.

In the past 30 days, I have gotten sick as a result of cleaning my 
sanitation location.

In the past 30 days, I became ill because I had to suppress the urge 
to urinate or defecate.

In the past 30 days, withholding water to avoid urination made me 
feel unwell.

In the past 30 days, withholding food to avoid defecation made me 
feel unwell.

In the past 30 days, I have feared being injured by animals or 
insects when accessing my sanitation location.

In the past 30 days, I have feared being injured because of the 
physical conditions—such as slippery conditions, rocks or thorns, 
uneven pathways, obstacles, sharp doors or floors, etc.—when 
accessing my sanitation location.

In the past 30 days, I have felt anxiety, stress, or tension when I 
needed to access a sanitation location.

In the past 30 days, I have experienced embarrassment or shame 
when accessing a sanitation location during the day

In the past 30 days, I have experienced embarrassment or shame 
when accessing a sanitation location at night

In the past 30 days, I have feared being harassed or injured by men, 
boys, or other people when accessing my sanitation location.

In the past 30 days, I have been too afraid to use a sanitation 
location because it is dark.

In the past 30 days, I have felt stress or frustration related to the 
sanitation conditions in my community.

In the past 30 days, I have felt stress or frustration related to the 
sanitation conditions in my household.

In the past 30 days, I fear for the safety of women or children going 
to sanitation locations.

Control variables

1.	 Self-efficacy scale

Response options: Strongly Disagree = 1, Disagree = 2, Agree = 3, 
Strongly Agree = 4

I feel I can change sanitation conditions in my community if I want 
to

I feel like I can influence sanitation behaviors of others in 
my community, such as encouraging proper latrine use and 
maintenance, proper disposal of sanitation napkins, etc.

I feel I can change sanitation conditions in my household or 
compound if I want to.

I feel like I can influence sanitation behaviors of members of my 
household.

If I had a problem related to sanitation, I could probably think of a 
solution.

If I had a problem related to sanitation, I believe I could solve it.

2.	Time scale*

Response options: Strongly Disagree = 1, Disagree = 2, Agree = 3, 
Strongly Agree = 4

The sanitation-related needs and responsibilities of my household 
prevent me from completing other household work

The sanitation-related needs and responsibilities of my household 
require that I often have to wake up early than I want.

The sanitation-related needs and responsibilities of my household 
often make me miss out on other activities that I would like to do.

It often takes too much time to access and use my sanitation 
location.

I often have to rush when I am using my sanitation location.

I often have to wake up earlier than I want to access a sanitation 
location.

3.	 Financial and productive assets scale

Response Options: Strongly Disagree = 1, Disagree = 2, Agree = 3, 
Strongly Agree = 4

I have control over money that I could use to contribute to a 
community sanitation project.

I have control over money that I could use to pay for household 
latrine/toilet improvements or repairs.

I have control over money that I could use to pay for household 
latrine/toilet construction.

I could acquire money to build a household latrine/toilet by selling 
or renting something I own or by earning money through work.

I could acquire money to improve or repair a household latrine/
toilet by selling or renting something I own or by earning money 
through work.

I could acquire money to build a household latrine/toilet by 
accessing credit or participating in a savings group.

I would need to ask permission before spending household money 
on small sanitation-related expenses, such as toilet paper, soap, or 
pay-per-use latrines*.

I depend on someone else to pay for small sanitation-related 
expenses, such as toilet paper, soap, or pay-per-use latrines*.

4.	 Norms scale

Response options: Strongly Disagree = 1, Disagree = 2, Agree = 3, 
Strongly Agree = 4

In this community, it is women more often than men who are 
expected to assume most responsibilities related to maintaining the 
cleanliness of the sanitation location the family uses*.

In this community, it is women more often than men who are 
expected to accompany or support elderly, sick, or disabled family 
members who cannot urinate or defecate on their own*.

In this community, it is women more often than men who are 
expected to accompany or support children in their household 
when they need to urinate or defecate*.

In this community, it is women more often than men who are 
expected to clean feces from their home or household compound 
from children or other family members*.
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In this community, it is women more often than men who are 
expected to who are expected to wash clothes that become dirty as 
a result of sanitation conditions or accidents*.

In this community, it is women more often than men who are 
expected to clean their children after defecation if needed*.

Even if women were trained, it would be socially unacceptable for 
women to do construction, repairs, or upgrades for latrines*.

Technical work, like latrine construction, repairs, or upgrades, 
should be done by men, not women*.

Emptying latrine pits should be done by men, not women*.

At a sanitation-related meeting where both men and women are 
present, women should only speak when they are asked to do so*.

At a sanitation-related meeting where both men and women are 
present, women should only speak after all the men have shared 
their opinions*.

At a sanitation-related meeting where both men and women are 
present, women should not speak*.

It is appropriate for women to attend sanitation-related meetings 
where men are present.

In this community, it is considered appropriate for a woman 
to express her opinion about sanitation issues at a community 
meeting when men are present.

It is appropriate for women to discuss sanitation-related issues in 
front of men.

In this community, it is socially acceptable for women to have 
leadership roles in sanitation-focused committees or organizations.

In this community, it is acceptable for a woman to bring a 
complaint about a sanitation-problem to a local leader.

It would be socially acceptable for women to organize an initiative 
to improve sanitation conditions in the community.

If there was a community initiative to improve sanitation, it would 
be socially acceptable for women to participate.

In this community, it is acceptable for a woman to express a 
different opinion than her husband in a household discussion about 
sanitation issues.

In this community, it is acceptable for a woman to express a 
different opinion than her husband about sanitation issues in front 
of people outside the family.

5.	 Social capital scale

Response options: Strongly Disagree = 1, Disagree = 2, Agree = 3, 
Strongly Agree = 4

I have someone who I can talk to about problems related to my 
sanitation location.

I have someone who would help with chores, like cooking or 
providing childcare, so I could tend to my sanitation needs

I have someone who would help me with sanitation-related chores.

I have someone who could get small sanitation-related items if I 
asked them to, such as if I were too busy.

I know leaders in the community who I can talk to about problems 
related to my sanitation location.

I know other members of my community who I would feel 
comfortable asking to help me address a sanitation-related problem 
in the community.

I have connections to someone with the power to improve 
sanitation conditions for my household or community.

I know someone who can give me information about better 
sanitation practices.

* Denotes all scale items are reverse-coded.
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Appendix D

Descriptive Statistics by City

Trichy Narsapur Warangal Saidpur Meherpur Dakar Lusaka Kampala

Health-related sanitation burden

Health scale score (mean, SD) 3.84, 0.30 3.84, 0.34 3.72, 0.50 3.97, 0.13 3.85, 0.32 3.86, 0.30 3.65, 0.30 3.70, 0.32

Agency

Decision-making (mean, SD) 2.86, 0.35 2.60, 0.40 2.50, 0.41 2.60, 0.40 2.72, 0.46 2.60, 0.35 3.13, 0.48 3.10, 0.45

Freedom of movement (mean, 
SD)

3.95, 0.77 4.30, 0.60 4.34, 0.61 4.40, 0.60 4.36, 0.62 4.20, 0.74 4.30, 0.60 4.51, 0.51

Collective action (mean, SD) 2.54, 0.53 2.43, 0.51 2.40, 0.55 2.30, 0.50 2.37, 0.61 2.80, 0.42 2.82, 0.60 2.90, 0.61

Employment status (percent)

Engaged in paid work outside 
home

24.5 33.2 48.2 6.7 8.5 39.7 17.6 34.7

Engaged in paid work inside 
home

15.2 66.8 51.8 14.1 22.1 11.2 22.1 20.5

Engaged in paid work and 
outside home

0.7 0.0 0.0 0.5 1.1 2.1 1.7 2.4

Not engaged in paid work 59.6 0.0 0.0 78.6 68.3 47.0 58.5 42.3

Respondent age

Mean 33.7 33.5 35.23 33.24 35.63 43.84 37.05 33.84

Standard deviation 8.4 8.6 8.7 9.21 10.20 16.0 15.36 12.75

Shared sanitation with non- household members (percent)

No 76.5 95.8 92.6 91.4 83.1 64.0 29.5 22.6

Yes 23.5 4.2 7.4 8.5 17.0 36.0 70.4 77.3

Education completed (percent)

Less than primary 
[pre-school/kindergarten]

3.6 16.3 9.2 11.3 12.1 5.3 6.9 11.3

Primary [up to grade 5] 16.0 30.5 20.0 18.0 16.2 40.1 33.8 26.1

Lower secondary [grade 6 to 
grade 10]

32.0 19.5 22.6 25.8 36.0 20.4 27.0 38.8

Upper secondary [grade 11 to 
grade 12]

18.0 13.4 26.8 34.3 25.3 17.7 27.1 8.8

Short-cycle tertiary 
[vocational training/diploma]

6.3 5.2 3.8 0.4 0.7 4.8 3.3 9.4

Graduate and above 24.2 15.0 17.7 10.0 8.5 11.6 1.9 5.3

Other (unclassified) 0.1 0.2 0.0 0.0 1.0 0.0 0.0 0.1

Religion (percent)

Christian: Catholic 6.7 4.3 3.3 0.1 0.0 3.4 21.7 35.1

Christian: Protestant 1.5 10.8 5.8 1.5 0.0 0.7 77.3 47.9

Muslim 13.3 0.7 22.7 94.0 89.6 96.0 0.4 16.8

Hindu 78.5 83.7 67.9 4.3 10.4 0.0 0.0 0.0

Buddhist 0.0 0.0 0.3 0.1 0.0 0.0 0.0 0.0

Jewish 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0

Household size

Mean 4.0 3.71 3.92 4.60 4.40 10.20 5.53 4.33

Standard deviation 1.30 1.20 2.06 1.85 2.02 6.0 2.40 2.13
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Trichy Narsapur Warangal Saidpur Meherpur Dakar Lusaka Kampala

Marital status (percent)

Single/never married 11.0 11.0 5.0 11.0 2.4 18.0 20.5 17.5

Married 86.2 81.3 88.0 85.6 91.0 55.8 56.5 25.4

Unmarried/living with 
partner

0.0 0.4 2.8 0.0 0.0 0.0 0.3 35.0

Divorced/separated 1.0 1.2 0.3 0.1 2.0 5.0 7.1 15.0

Widowed 2.3 6.3 4.1 3.3 4.7 21.2 15.6 7.2

Providing sanitation-related support at home (percent)

Children under 5 years 62.3 66.8 68.0 100.0 100.0 70.1 67.4 71.2

Children between 5 and 
17 years

42.2 62.4 81.5 100.0 100.0 67.4 50.5 34.5

Adults 4.0 3.2 53.2 100.0 100.0 33.3 25.2 8.0

Time scale score (mean, SD) 3.10, 0.55 2.70, 0.41 2.65, 0.50 3.17, 0.46 3.13, 0.44 2.86, 0.44 3.10, 0.53 3.40, 0.53

Assets scale score (mean, SD) 2.55, 0.36 2.42, 0.35 2.42, 0.41 2.33, 0.51 2.25, 0.51 2.23, 0.40 2.72, 0.71 2.34, 0.71

Self-efficacy scale score 
(mean, SD)

2.92, 0.40 2.71, 0.43 2.62, 0.48 2.51, 0.47 2.44, 0.53 2.58, 0.51 3.02, 0.58 3.10, 0.57

Social capital scale score 
(mean, SD)

3.63, 0.46 2.50, 0.41 2.51, 0.46 2.26, 0.40 2.37, 0.36 2.50, 0.42 2.60, 0.50 2.90, 0.53

Norms scale score (mean, SD) 2.60, 0.36 2.50, 0.15 2.55, 0.20 2.40, 0.31 2.50, 0.22 2.47, 0.15 2.66, 0.27 2.63, 0.27

N 735 720 703 729 720 709 715 713
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Appendix E

Regression Results by City

Household-level agency Community-level agency

Variable Decision-making Freedom of movement Decision-making Collective action

Sanitation burden

Health 0.14*** −0.24*** −0.40*** −0.20***

(0.03) (0.04) (0.06) (0.04)

City-wise sanitation burden (base: Trichy)

Kampala −0.16***
(0.05)

0.19***
(0.05)

0.40***
(0.08)

0.13**
(0.05)

Lusaka −0.21***
(0.04)

0.21***
(0.04)

0.40***
(0.07)

0.14***
(0.05)

Narsapur 0.08
(0.07)

0.23***
(0.51)

0.41***
(0.07)

0.26***
(0.05)

Warangal −0.08
(0.06)

0.08
(0.05)

0.30***
(0.08)

−0.11
(0.07)

Dakar −0.01
(0.05)

0.24***
(0.04)

0.50***
(0.06)

0.20***
(0.05)

Meherpur −0.003
(0.06)

0.19**
(0.07)

0.32***
(0.06)

0.14***
(0.05)

Saidpur 0.05
(0.08)

0.06
(0.17)

0.40***
(0.07)

0.13**
(0.06)

Age 0.01*** 0.01** 0.01** 0.005***

(0.002) (0.003) (0.002) (0.001)

Marital status (base: single/never married)

Married 0.04* 0.01 0.01 −0.01

(0.02) (0.02) (0.02) (0.01)

Unmarried/living 
with partner

0.06** −0.02 −0.07** −0.03

(0.03) (0.02) (0.03) (0.03)

Divorced/separated 0.06** −0.01 0.01 −0.02

(0.03) (0.02) (0.03) (0.02)

Widowed 0.06* 0.01 0.01 −0.03

(0.03) (0.03) (0.02) (0.02)

Work status (base: not working for income)

Earns income 
outside home

0.03*** −0.03* 0.004 0.03**

(0.01) (0.01) (0.01) (0.01)

Earns income inside 
home

0.02 −0.03* 0.01 0.001

(0.01) (0.02) (0.01) (0.01)

Earns income inside 
and outside home

0.003 −0.01 0.01 0.04

(0.03) (0.05) (0.06) (0.04)

Sanitation-related support at home to:

Children under 
5 years old

−0.01 0.03** −0.01 0.01

(0.01) (0.01) (0.01) (0.01)
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Household-level agency Community-level agency

Variable Decision-making Freedom of movement Decision-making Collective action

Children aged 
5–17 years

−0.04 −0.02** −0.001 −0.02

(0.01)*** (0.01) (0.02) (0.01)

Adults 0.02 0.04 0.05** 0.03

(0.03) (0.03) (0.02) (0.02)

Time −0.04*** −0.04* −0.04*** −0.03***

(0.01) (0.02) (0.01) (0.01)

Financial and 
productive assets

0.06*** −0.03** 0.04*** 0.02***

(0.01) (0.01) (0.01) (0.01)

Norms 0.04** 0.03 −0.02 0.05***

(0.01) (0.03) (0.02) (0.01)

Self-efficacy 0.01*** 0.03** 0.08*** 0.04***

(0.01) (0.01) (0.01) (0.01)

Freedom of 
movement

— — 0.03* 0.05***

— — (0.02) (0.02)

Social capital 0.01 0.01 0.11*** 0.10***

(0.01) (0.01) (0.01) (0.01)

N 3238 3203 3198 3203

Note: These models also control for women's religion, education, and rate of growth in age (age-squared).
***, **, and * refer to p < 0.01, p < 0.05, and p < 0.10, respectively. Standard errors are in parentheses, are robust, and are clustered at the community level. Estimates 
accommodate hierarchical fixed effects at city and country levels.
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Appendix F

Instrumental Validity and Instrumental Variable Regression 
Results for Endogenous Independent Variables

We chose a binary variable in our survey—type of household san-
itation—that asks “whether sanitation facility is shared with 

non-household members” to instrument the relationship between 
health-related sanitation burden and women's household-level decision-
making and collective action agency outcomes. The tables below display 
the results of endogeneity test on all outcome variables and validity tests 
for our chosen instrument where endogeneity is present.

TABLE F1    |    Results for tests of instrument validity and endogeneity in the association between sanitation burden (independent variable) and 
household-level decision-making agency (outcome variable #1).

Underidentification test (Kleibergen–Paap rk LM statistic): 
Chi-sq(1) p value

26.78
0.000

H0: instrument not valid
Result: reject H0. Therefore, instrument (type of 

sanitation facility) is valid

Weak identification test (Cragg–Donald Wald F statistic):
(Kleibergen–Paap rk Wald F statistic)

76.71
39.865

Result: reject H0 (instrument is weak) because F 
statistics are above Stock-Yogo critical thresholds. 
Therefore, instrument (type of sanitation facility) 

is not a weak instrument

Stock–Yogo weak ID test critical values: 10% maximal IV size 16.38

15% maximal IV size 8.96

20% maximal IV size 6.66

25% maximal IV size 5.53

Source: Stock–Yogo (2005). Reproduced by permission.

NB: Critical values are for Cragg–Donald F statistic and i.i.d. errors.

Hansen J statistic (overidentification test of all instruments): 
(equation exactly identified)

0.000

Endogeneity test of endogenous regressors:
Chi-sq(1) p value

6.654
0.0099

H0: sanitation burden is exogenous
Result: rejecting H0; sanitation burden is 

endogenous and IV is appropriate

Note: Important statistics are in bold.

TABLE F2    |    Result for the test of endogeneity in the association 
between sanitation burden (independent variable) and freedom of 
movement agency (outcome variable #2).

Underidentification test 
(Kleibergen–Paap rk LM 
statistic): 
Chi-sq(1) p value

26.78
0.000

Weak identification test 
(Cragg–Donald Wald F 
statistic): 
(Kleibergen–Paap rk Wald F 
statistic)

76.70
39.86

Hansen J statistic 
(overidentification test of all 
instruments): 
(equation exactly identified)

0.000

Endogeneity test of 
endogenous regressors: 
Chi-sq(1) p value

1.010

0.315

H0: sanitastion burden 
is exogenous

Result: cannot 
reject H0; sanitation 
burden is exogenous 

and IV is not 
appropriate

Note: Important statistics are in bold.

TABLE F3    |    Result for the test of endogeneity in the association 
between sanitation burden (independent variable) and community-level 
decision-making agency (outcome variable #3).

Underidentification test 
(Kleibergen–Paap rk LM 
statistic): 
Chi-sq(1) p value

26.84

0.000

Weak identification test 
(Cragg–Donald Wald F 
statistic): 
(Kleibergen–Paap rk Wald F 
statistic):

76.96
40.20

Hansen J statistic 
(overidentification test of all 
instruments): 
(equation exactly identified)

0.000

Endogeneity test of 
endogenous regressors: 
Chi-sq(1) p value

1.051

0.3054

H0: sanitation burden 
is exogenous

Result: cannot 
reject H0; sanitation 
burden is exogenous 

and IV is not 
appropriate

Note: Important statistics are in bold.
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TABLE F4    |    Results for tests of instrument validity and endogeneity in the association between sanitation burden (independent variable) and 
collective action agency (outcome variable #4).

Underidentification test (Kleibergen–Paap rk LM 
statistic): Chi-sq(1) p value

25.53
0.000

H0: instrument not valid
Result: rejecting H0; instrument (type of sanitation facility) is valid

Weak identification test (Cragg–Donald Wald F 
statistic): (Kleibergen–Paap rk Wald F statistic)

72.96
37.94

Result: rejecting H0 (instrument is weak); instrument (type of 
sanitation facility) is not a weak instrument

Stock–Yogo weak ID test critical values: 10% 
maximal IV size

16.38

15% maximal IV size 8.96

20% maximal IV size 6.66

25% maximal IV size 5.53

Source: Stock–Yogo (2005). Reproduced by 
permission.

NB: Critical values are for Cragg–Donald F 
statistic and i.i.d. errors.

Hansen J statistic (overidentification test of all 
instruments): 
(equation exactly identified)

0.000

Endogeneity test of endogenous regressors: 
Chi-sq(1) p value

6.973
0.0083

H0: sanitation burden is exogenous
Result: rejecting H0; sanitation burden is endogenous and IV is 

appropriate

Note: Important statistics are in bold.

FIGURE F1    |    Instrumental variable regression results for household-level decision-making agency and collective action agency.
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Appendix G

Pairwise Correlations and Mean Difference Between Outcome 
Variables

The table below shows the results of pairwise correlations and tests of 
statistical difference between our outcome/dependent variables—four 
domains of women's sanitation-specific agency. The estimates are sig-
nificantly different and weakly correlated with each other, except for 
the observed correlation between community-level decision-making 
and collective action. Therefore, domain-specific analyses may be nec-
essary to compare and contrast the effect that women's health-related 
sanitation burden can have on their capacity to participate in and influ-
ence household and community decisions and activities.

Outcome variables: 4 
Agency domains

Pearson's 
correlation Difference

Household-level decision-
making and community-level 
decision-making

0.210*** 0.571***

Household-level decision-
making and freedom of 
movement

0.100*** −0.573***

Household-level decision-
making and collective action

0.1445*** 0.630***

Freedom of movement and 
collective action

0.0695*** 0.053***

Community-level decision-
making and collective action

0.650*** −0.054***

Community-level decision-
making and freedom of 
movement

0.025* −0.002

***p < 0.01; *p < 0.1.
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