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Household water insecurity is associated with a range of
negative consequences among pregnant Kenyan women
of mixed HIV status
Natalie R. Krumdieck, Shalean M. Collins, Pauline Wekesa, Patrick Mbullo,
Godfred O. Boateng, Maricianah Onono and Sera L. Young

ABSTRACT
Water insecurity (WI) is a serious and worsening problem worldwide, but its role in health outcomes
among people living with HIV or pregnant women is unknown. We assessed experiences of WI in a
cohort of 323 pregnant Kenyan women of mixed HIV status. The majority (77.7%) had at least one
experience of WI in the previous month; it was associated with negative economic, nutrition,
disease, and psychosocial outcomes. A standardized cross-culturally valid household WI scale would
facilitate assessment of the prevalence and consequences of WI, and increased attention to WI could
reveal an overlooked, but modiﬁable, cause of adverse HIV outcomes.
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INTRODUCTION
Water insecurity (WI), i.e., insufﬁcient and uncertain access

women bear the psychological and physical responsibility of

to adequate water for an active and healthy lifestyle (Steven-

water acquisition as well as water-intensive chores (Webb &

son et al. ) is a serious and worsening problem globally

Iskandarani ; Stevenson et al. ), household water

(Webb & Iskandarani ; Wutich & Brewis ). The

security is also likely to be fundamental to their well-being,

region of the world with the greatest HIV prevalence is also

as well as to that of their infants and children.

most severely affected by water scarcity: sub-Saharan Africa

However, the relationships between household WI,

(WHO/UNICEF ). As such, we posit that WI and HIV

HIV, and maternal and child health have received scant

may be syndemic, in much the same way that household

attention. Given the many pathways by which household

food insecurity and HIV are (Weiser et al. ). Given that

WI may impact HIV disease, especially among women, we
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explored experiences with WI in an ongoing observational

This study was approved by the Kenya Medical

cohort study of 323 pregnant women of mixed HIV status

Research Institute and Cornell University Institutional

in Nyanza, Kenya.

Review Board.

METHODS

RESULTS

Participants were recruited from seven clinical sites in

Of the 323 study participants, 38.9% used an unimproved

Nyanza province, Kenya between September 2014 and

primary water source, e.g., an unprotected dug well or

June 2015. They were enrolled at <30 weeks gestation,

spring, or surface water (WHO/UNICEF ). The majority

with a 1:1 ratio of HIV-infected to HIV-uninfected.

(71.2%) did not have a source of water within their house-

Although there is no validated scale for measuring

holds. Among households without a source of water in

household WI in Kenya, all 323 women who attended the

their compound, respondents (i.e., women) bore the primary

second study visit were surveyed about their experiences

responsibility of acquiring water in 77.5% of households,

with WI at approximately 33 weeks of pregnancy. Speciﬁ-

even while in late pregnancy (mean (SD) gestational age

cally, they were asked about water acquisition and use,

of 33.1 (2.1) weeks). Those women without water in the

and perceived consequences of insufﬁcient water using

compound spent, on average, 4.5 (6.7) hours per week

questions adapted from a UNICEF WASH questionnaire

acquiring water.

(UNICEF & World Health Organization ) and a WI

Participants reported experiencing four types of negative

study in Ethiopia (Stevenson et al. ). The frequencies

impacts of WI: in economic, nutritional, disease, and psy-

of WI experiences in the last month were queried, with poss-

chosocial domains (Figure 1). Economic consequences

ible responses being ‘never’, ‘rarely’ (1–2 times), ‘sometimes’

included decreased agricultural productivity (experienced

(3–10 times), or ‘often’ (>10 times). Basic descriptive ana-

by 42.3% of study participants) and livestock productivity

lyses (Student’s t-tests, chi-square) were performed using

(39.9%). Nutritional consequences of WI included changes

STATA 14 (StataCorp, College Station, TX, USA).

in food being cooked (46.4%) and going to sleep thirsty

Figure 1

|

The frequency of experiences of household WI in the prior month among 323 pregnant Kenyan women, by domain and HIV status.
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(46.4%). WI impacted disease transmission by preventing a

). Indeed, we had expected that the frequency of WI

number of sanitation and hygiene behaviors, including the

would be greater among HIV-infected women for this very

inability to wash clothes (60.4%), bathe children (51.3%),

reason. Water is essential for maximizing efﬁcacy and mini-

and wash one’s own hands after contact with fecal material

mizing toxic side effects of anti-retroviral medicines (ARVs);

(55.7%). Further, 64.1% reported drinking unsafe water.

some ARVs require an additional 2 L of water (Lesho &

Psychosocial impacts included worrying about accessing

Gey ) above the 2.5–3 L average daily water intake

sufﬁcient water (65.3%), and arguments about water with

required for survival. During bouts of mouth ulcers or oral

neighbors (43.9%) and within one’s own households

thrush, extra water may also be needed to soften foods

(40.3%). The majority of women (77.7%) had at least one

(Lesho & Gey ). Further, as HIV progresses, the

experience of WI in the prior month. Water acquisition

amount of water needed to preserve health and hygiene

also posed both psychological stress and physical risk,

increases. Compared with the usual minimum requirement

with 77.3% stating that they felt ‘somewhat or strongly con-

of 2–6 L per day for basic hygiene, an additional 80 L/day

cerned’ for their physical safety during these trips. In

during diarrheal episodes may be needed to maintain hygiene

bivariate analyses, there were no signiﬁcant differences by

for PLHIV and their caregivers (WaterAID ). In spite of

HIV status in any of the indicators assessed (Figure 1).

greater water needs, it is worth noting that water may be
more difﬁcult for PLHIV to access, due to stigma or the physical inability to haul water during advanced disease

DISCUSSION

progression (WaterAID ).

In this ﬁrst study of the associations between WI, HIV, and

tion to WI is that WI may have more severe consequences

maternal health, a large proportion of participants experi-

for PLHIV. For example, consuming unsafe water is more

enced a variety of deleterious consequences of insufﬁcient

dangerous for PLHIV, given their greater susceptibility to

household water. These data, together with the plausibility

waterborne opportunistic infections (Lule et al. ). Diar-

of the role of WI in adverse economic, nutritional, disease,

rheal illnesses can in turn lead to dehydration, decreased

and psychosocial outcomes, suggest that WI merits further

immunity, increased viral load, and poor intestinal absorp-

exploration. Below we outline two next important steps to

tion of essential nutrients and therapeutic dosages of

better understand the role of WI in public health: the develop-

medicines (Lule et al. ). Furthermore, water acquisition

ment of a cross-culturally valid scale, and greater attention to

can exacerbate energy deﬁcits. Drawing and carrying water

WI in the HIV program and research communities.

is calorically very costly. Given the 10% increased resting

A second reason for the HIV community to pay atten-

While the experiences related to household WI that we

energy expenditure associated with HIV infection (Kosmiski

queried participants on is an important starting point, a

), such exertion can exacerbate already existing energy

cross-culturally valid and reliable scale is needed to properly

deﬁcits, contributing to weight loss. Finally, the energy and

assess the multi-dimensional consequences of household-

time demands of water acquisition and/or dehydration

level WI. Although there is a burgeoning literature in which

may decrease the duration of exclusive breastfeeding,

scales to assess household water security are presented (e.g.

which increases the risk of vertical transmission of HIV.

Stevenson et al. ; Jepson ; Wutich & Brewis ;

Measurements of HIV disease status by WI, including viral

Tsai et al. ), few are validated, and none are suitable for

load and CD4 count, would be helpful for testing the

cross-cultural use. The development of a short and easy-to-

hypothesis that WI exacerbates HIV disease progression.

administer cross-culturally valid scale would facilitate data
collection on household WI globally and promote harmonized assessments of the consequences of WI.

CONCLUSION

Further, we hope the HIV community begins to pay more
attention to issues of water scarcity because of the greater

In sum, our understanding of the role of food insecurity has

water needs of people living with HIV (PLHIV) (Lule et al.

been
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acquisition and disease progression (Weiser et al. ); WI
may be as valuable for understanding both HIV and
maternal and child health outcomes. A thorough understanding of the prevalence and sequelae of WI will make
it possible to intervene where valuable resources are most
needed, to measure the impacts of those interventions on
household WI, and ultimately, to reduce the deleterious consequences of household WI on the health of vulnerable
populations everywhere.
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