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INTRODUCTION

Scale-up of access to anti-retroviral therapy (ART) in low-income countries has, by many
measures, been one of the signal successes of global public health. The magnitude and
impact of this scale-up has been remarkable, saving the lives of millions of persons living
with HIV (PLWH), and leading to improvements in overall health and well-being [1]. To
fulfill the potential of ART to enhance health at the population-level, however, it is necessary
to recognize that health is produced by communities and health systems, not just by
individuals. Growing recognition of the need for structural interventions to improve
adherence and HIV care has motivated research and advocacy on how addressing poverty,
housing insecurity, and food insecurity could improve ART outcomes, but there has been
little exploration of the connections between HIV care and inadequate water/sanitation.

Inequities in access to safe water and sanitation rank as one of the great moral and
technological failures in global health. Recent estimates from UNICEF/WHO suggest that
780 million people lack access to improved water sources and 2.5 billion lack improved
sanitation [2]. Inadequate water and sanitation account for 4% of all deaths and 5.7% of the
total disease burden worldwide [3], and in developing countries one-third of deaths are
associated with the consumption of contaminated water [4]. This issue is particularly acute
in sub-Saharan Africa, where only 19 of 50 countries are on track to meet the 2015
Millennium Development Goal of reducing the proportion of people without sustainable
access to safe drinking water and basic sanitation [2]. Despite significant improvements, and
varying degrees of progress, this region lags behind most of the world with only about 61%
coverage for improved water supply and 30% coverage for sanitation [2].

Insufficient access to water/sanitation challenges PLWH in multiple ways: insufficient
coverage has been shown to affect hygiene practices, like the ability to bathe and wash
soiled clothes and linens; to increase caregiver burden; to limit the ability to swallow
medications safely; and to exacerbate poor HIV health-related outcomes, especially
opportunistic infections, like diarrheal and skin diseases, which lead to greater morbidity
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and mortality among PLWH [5-10]. In addition to being necessary for health and the
activities of daily living, better water and sanitation can enhance the comfort and dignity of
PLWH [10]. PLWH are more prone to certain pathogens with about 90% of PLWH in Africa
suffering from chronic diarrhea stemming from water-borne infections [10]. Households
with PLWH may need an additional 20 to 80 liters of water per day, depending on the
severity of diarrhea, for cleaning and sanitation purposes [9]. Studies have also noted that
access to potable water, and water more generally, may be an important predictor of ART
adherence and HIV outcomes [11-13].

Improvements in water and sanitation can also benefit household members of PLWH [13],
especially caregivers who may face tremendous burdens as a result of providing HIV care.
Women and children bear a disproportionate amount of the time and resource burden of both
water/sanitation management and caring for PLWH. The physical, emotional, and
opportunity costs to women are substantial, and while the social arrangements that place
women as primary resource managers and caregivers within the home are often treated as
“natural”, they are part of a broader social order organized around gender that structures
both labor and power [14].

Gender, as conceptualized by Connell [14], encompasses more than just ‘gender roles’
(shared ideas about how appropriate and valued behavior differs for men and women), which
are discussed fairly frequently in biomedical research [15-18]. Connell proposes instead that
social institutions (such as family, health care systems, schools) have gender regimes that are
comprised of the gendered division of labor, gendered access to power (both physical power
and decision-making capacity), and cathexis (gendered ideals for emotion and social
relations). This broad notion of gender has been applied with considerable power in research
on HIV prevention [19, 20].

In this paper, we discuss the ways that gender overlaps with both water and sanitation and
with HIV caregiving, applying Connell’s theorization to explore the full range of ways in
which HIV caregiving and water and sanitation practices are shaped by gender relations and
gendered social structures. We then propose a conceptual framework that integrates
Connell’s theory of gender [14] with a public health approach of systems science, which
frames public health problems as embedded in larger social systems and emphasizes the
intertwining of multiple social determinants with diverse health outcomes [21]. Together,
gender theory and systems science allow us to describe the gendered pathways between
water/sanitation and HIV treatment outcomes and to articulate how improved water/
sanitation would create positive synergies in the household and community production of
health.

GENDERED BURDEN OF WATER AND SANITATION

Considering water/sanitation practices as a gendered institution means attending to the
allocation of work - that is, the gendered division of labor - but also to questions of power
and social ideals. A substantial body of research has shown that globally, women are
responsible for the majority of domestic water work. At the household level, water work is
largely directed toward drinking, cooking, cleaning and hygiene purposes and involves water
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collection, storage and treatment, maintenance of sanitation facilities, and small-scale
production activities for family income-generation [22].

Women spend hours each day fetching water and travel great distances, sometimes multiple
times per day, to reach water sources [23-25]. The physical strain associated with such work
may negatively impact women’s health [23]: in some mountainous regions of East Africa,
women spend up to 27% of their caloric intake procuring water [26]. Collecting water can be
particularly burdensome for elderly women or young girls when water supply points are far
away, pump handles are high or heavy, and if they are ill or weak [27]. Physical strain is
further compounded by heat and long queues at water sources [25]. Men play a less
prominent role in domestic water management. For example, in Tanzania 13% of boys
fetched water, while only 9% of men (fathers) were involved, and only where distances to
water sources were deemed too great for women to travel [23].

While water is necessary for the social production of health, access to water for commercial
purposes can bring desperately-needed economic resources into the household through
livestock-watering, brick-molding, subsistence-farming, dairying, and construction [25, 28].
In addition, whereas women are often depicted in policy and programs as less involved in
the commercial use of water, to the contrary, studies demonstrate that women play multiple
roles in water, and are frequently the users, managers and guardians of household water as
well as key players in income-generating activities [25, 28]. Women’s access to water for
productive activities is limited by water scarcity, access to resources like land, credit,
training, and transportation, and their primary social obligations to care for their home and
family [25, 29].

Women’s water-related labor also has opportunity costs as it competes with other domestic
and economic work, reduces the time that women have available for other activities, makes it
difficult for girls to continue their schooling [30], and prevents women from caring for
themselves or family and from engaging in remunerative activities [27, 29]. Water work can
also present the risk of rape or violence if they are required to go to a remote place to fetch
water [27].

A focus only on gendered patterns of labor, however, fails to fully capture the ways that the
labor associated with water is gendered. Within households, women may have less power
than men to make decisions regarding water, including decisions about the allocation of
water resources, and may be poorly positioned to negotiate for a more equitable division of
labor [23, 24]. While improved water/sanitation is likely to be a high priority for women,
household-level power inequalities may make women either reluctant or unable to suggest
allocating a greater portion of domestic resources to improved access to water/sanitation,
especially since the expense would largely benefit them by decreasing their household work
burden [24].

GENDERED BURDEN OF HIV CARE

There are similar gendered inequalities in the allocation of labor and time in HIV caregiving.
While the importance of gender in relation to HIV risk has received substantial attention [31,
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32], our focus here is on the gendered nature of informal HIV care, which shapes both the
burden on HIV caregivers and the burden to social systems. The improved health outcomes
produced by the remarkable scale-up of HIV care and treatment in many parts of the world
has fundamentally altered the nature of caregiving by family members. While prior to
availability of HIV care and treatment, family and home-based caregiving was largely
focused on end of life care during advanced HIV disease stages with largely homebound
patients, currently this is centered on support for access and retention in care and for
adherence with treatment. Nonetheless, family caregivers lack training, bear the physical and
emotional burdens associated with caregiving, and face high opportunity costs [33-35]. For
those without access to clinic-based care, home-based care plays a critical role in the HIV
epidemic; indeed, for many, care by family in the home is the only option [36, 37]. Women
are the primary caregivers: studies show that in Southern Africa, 78% to 94% of HIV
caregivers were female relatives [35]. Men on occasion take up the responsibility of caring
for ill family members [38], but less commonly, and the limited research on this topic
suggests that this occurs primarily when women are unavailable [33, 39]. Men often lack the
knowledge, skills and confidence to do so effectively, and perform different activities than
women, like instrumental activities of daily living [35, 36, 40]. Reluctance by men to
provide such care may stem from perception that women are “natural” caregivers, and that it
is not a masculine activity [35, 41].

A great deal of research demonstrates the considerable physical demands on caregivers,
including pain, increased risk of infections, and overall higher morbidity and mortality [8,
35, 41-43]. Care can involve bathing and carrying patients, toileting, mood management,
emotional support, and assistance with instrumental activities of daily living [8, 33, 35, 44].
These activities are likely made more difficult by insufficient access to clean water in large
quantities and proper sanitation.

The mental health of caregivers is affected as well, as watching family members suffer and
die and facing anxiety about the patient’s well-being and the ability to provide sufficient
care while navigating the challenges presented by stigma and discrimination [8, 35, 41, 45],
can all produce psychological distress [46]. Caregiving is also disruptive to social life and
caregivers report that they lose social contact and support, facing stigma from close family
members and their community [8, 41, 42, 46]. While these processes can certainly affect
men, they are not involved in care to the same extent as women and men are not always
present in HIV-affected households. It should also be noted that women’s lower status
relative to men and gendered household power dynamics mean that women may give
priority to the needs of male household members, ignoring their own health [44].

HIV caregivers are also at risk of losing their jobs or hours of work, which can dramatically
decrease income and exacerbate poverty [35, 41, 46]. Many caregivers become financially
dependent on support from family, friends, and neighbors [41], but relatives are not always
willing or able to help, limiting caregivers’ ability to provide food or medications [47]. For
younger caregivers, time spent on care can interfere with schooling [33, 35]. As men fall ill
or die, economic burdens increasingly fall on women, who have limited access to resource-
generating opportunities [34, 35], resulting in increases in women’s economic marginality
[41]. 1t must be noted, however, that these effects are greatly mitigated by access to ARTS, as
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they have dramatic effects on improved wellness for PLWH and their ability to care for
themselves and their families [48].

It is important to note, however, that a fully gendered analysis of HIV care acknowledges
that men too are gendered subjects; in contrast to men’s greater access to informal home-
based care, women tend to have better access to formal systems of health care, are more
likely to seek health care, and more likely to receive HIV treatment [49-53]. Nonetheless, it
is evident that the work of water/sanitation management and the work of HIV care intersect
to disproportionately affect the lives of women.

INTEGRATING SYSTEMS SCIENCE AND GENDER THEORY

To conceptualize the pathways between gender, water/sanitation and HIV care and
treatment, we draw upon the systems science approach and the social science of gender. In
particular, we take two messages from systems science. First, moving away from a ‘single-
exposure, single-outcome’ approach to thinking about public health problems encourages us
to consider the potential impacts of improved water and sanitation on HIV care outcomes
[21, 54]. The goal is not to justify improved access to water and sanitation, since ample
evidence already exists for the substantial population-level benefits of safer water and
sanitation; rather, it is to provoke those in the field of HIV care and policy to think more
broadly about possible population-level, non-biomedical interventions to improve HIV-
related health outcomes. Second, systems science emphasizes the web of interconnected
social factors that shape health outcomes. Our use of gender is emblematic of this approach:
focusing on the complex processes through which health is created, we have in this paper
highlighted gender as one specific element of social organization, and used a social science
theorization of gender as a heuristic to more fully conceptualize the pathways between HIV
and water/sanitation.

Grounded in this integration of gender and systems science, we propose that the potential
impact of improving water and sanitation on HIV treatment outcomes only comes clearly
into focus by considering the profound ways in which both home-based HIV care and water/
sanitation are generally considered to be women’s activities. We further propose that water/
sanitation is an important leverage point for enhancing HIV treatment outcomes, but we
raise salient questions about the form of delivery of such interventions. There are ongoing
debates in public health about the balance between individual-level behavior change
interventions and broader population-level structural interventions [55-58]. In terms of
water/sanitation, economic and infrastructural challenges have meant that water/sanitation
interventions over the past few decades have focused primarily on behavior change and
improvements within households. Yet, when we take a gendered perspective on water and
HIV, we question whether household-level interventions - for instance, improved water
collection, storage vessels, and access to individual-level devices for chemical and
mechanical water purification - would have the same impact as the development of effective
water/sanitation systems that are designed to improve access to clean water for entire
communities, especially in areas hit hardest by HIV and shortages of potable water and
where the work of both falls primarily on women and girls.
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TOWARDS A FRAMEWORK ON GENDER, WATER AND SANITATION, AND

HIV

Improvements in water/sanitation could lead to improved HIV outcomes for PLWH,
reductions in the gendered burden of care and resource management, and have an impact on
more distal outcomes at the population level. As seen in Figure 1, inadequate water/
sanitation can aggravate vulnerabilities and health outcomes associated with HIV, impede
proper treatment and care, and increase the socioeconomic impacts of HIV [59]. Due to the
greater water needs of PLWH, improved water and sanitation could lead directly to better
HIV outcomes by enhancing people’s ability to be adherent to ART, reducing co-
morbidities, improving infant feeding practices, and increasing the dignity of those who are
ill. At the same time, better water/sanitation could ease the burden of care on women,
particularly if it were made available via infrastructure as opposed to household-level
interventions that may still involve considerable work on the part of women. Reducing the
burden of care that women face would allow them to have more time to devote to higher
quality care for PLWH, income-generating work, and to keeping children in school. These
pathways, in turn, have a synergistic impact on the health and economic situation of
individuals and families affected by HIV. Infrastructural improvements to water/sanitation
could also build local economies, reduce the enteric-disease related burden on health
systems, enhance the ability of health systems to care for PLWH, improve overall individual
and community health, and contribute to longer-term goals and concerns around the
provision of HIV care and treatment through the strengthening of formal and informal
systems of care.

Based on this framework, we posit that community level water/sanitation programs should
be considered part of the basic package of care for PLWH, particularly in areas where there
is overlap between high HIV prevalence and inadequate systems of water/sanitation, as
evident in sub-Saharan Africa (Figure 2). In this region, only a quarter of the population had
water on their premises in 2010 and it is home to about 22.5 million people living with HIV,
which in 2009 represented about 68% of the global HIV burden [60]. Further, in sub-
Saharan Africa, women or girls are responsible for water collection in 71% of all households
and enormous amounts of time and labor are expended to manage water/sanitation resources

[2].

Infrastructural improvements in water and sanitation, beyond individual-level interventions,
would, no doubt, represent a substantial cost - a cost that is perhaps difficult to consider
given the magnitude of necessary commitments to sustaining and expanding access to ART.
Structural interventions of this nature could include building latrines, investments in
sanitation systems in urban and periurban areas, digging wells, and ideally, the construction
of water purification plants where appropriate. Our assessment of the literature, however,
suggests that the potential positive synergies of investing in water and sanitation in
communities in which access to ART is being expanded would be significant, with health
multiplying effects that go far beyond the individual level and instead have an impact on
entire communities.

AIDS Behav. Author manuscript; available in PMC 2019 January 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

West et al.

Page 7

As we describe above, there are multiple paths through which improved water/sanitation
could potentially improve HIV-related outcomes; however, there is a need for new and better
ways to reduce the gender burden of water/sanitation and HIV care, to increase access to
improved water/sanitation sources, and to improve HIV treatment outcomes. In order to
make this a reality, however, there is a need for greater coordination among water/sanitation
and HIV researchers and programmers to develop mutually beneficial and effective
interventions. Table 1 shows priorities for further research in this area.

CONCLUSIONS

In both HIV caregiving and water/sanitation management, the responsibility for
improvements has been largely delegated to households and individuals, with a
disproportionate burden falling on women and girls. In the context of HIV programs, home-
based care has been utilized as a less-costly and more culturally appropriate alternative to
hospital and terminal care and as a means to reduce the strain on overwhelmed health
systems. This analysis, though, fails to consider the substantial burden on predominantly
female caregivers and the value of their unpaid labor [35]. In water/sanitation, women’s
instrumental role in resource management is also frequently taken for granted. While
behavioral interventions can be beneficial to the health of the household, they do not
necessarily reduce the work of water management itself, leaving the very real potential for
women’s workloads to increase rather than easing existing burdens. Boiling, purifying, or
otherwise filtering water, or walking farther to fetch water that is clean rather than using
closer-by water that is dirty, may be less unpleasant work than caring for someone suffering
the health consequences of inadequate water/sanitation—but it is work nonetheless. Rather
than relying on programs that push the work of public health onto the public, particularly
women and children, water/sanitation needs to move beyond the home to the population
level. This not only has the power to reach the greatest number of people, but also begins to
remedy one of public health’s greatest failures: the lack of basic infrastructure provision in
the form of water and sanitation.

The gendered burdens of HIV care and water/sanitation management do not exist in isolation
from each other. By examining HIV care and water/sanitation management in relation to the
gendered nature of labor, power, and ideals for emotion and social relations, we demonstrate
how these processes and their interconnections shape and are shaped by complex social
systems. We further demonstrate that the gendered burdens of resource management and
HIV care are exponentially increased by the lack of water infrastructure and by
overburdened health systems. Similarly, HIV treatment outcomes are shaped by access to
care and adequate water/sanitation. Taken together, the “perfect storm” of the intertwining
burdens of HIV care and inadequate water/sanitation slows progress towards both improved
HIV outcomes and gender equity. Thus, funding for water/sanitation cannot be at the
expense of funding for HIV treatment, but should instead complement it as it has the
potential to both enhance health and alleviate women’s time burden. Tackling the
intersections of water/sanitation, HIV, and gender will allow for a critical examination of the
broader systems in which health and social relationships occur and this knowledge can then
be used to design public health interventions that will work for all members of a community,
rather than just create more work for some.
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Figure 1:
Pathways Between Gender, Water and Sanitation, and HIV
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Figure 2:

HIV Prevalence and Water and Sanitation Coverage in sub-Saharan Africa
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Table 1:

Priority research areas on gender, water and HIV

1) Association of access to clean water/sanitation, ART adherence, comorbidities, and the role of gender in HIV-related outcomes.
2) Mathematical modeling to assess the potential impact of improved water/sanitation on HIV-related outcomes.
3) Effect of water/sanitation interventions on HIV-related health and social outcomes.

4) Role of men in household production of health for both water/sanitation and HIV and development of interventions to promote and support
such arole.

5) Evolution of gender roles in HIV care with expansion of HIV care and treatment
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