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Abstract

Residents of Kenya’s semi-arid Narok West subcounty have low access to safe pota-
ble water and sanitation, resulting in waterborne diseases (WBD) morbidity and poor
sanitation. A survey of 155 households in the subcounty revealed critical insights into
water, sanitation, and hygiene (WASH) practiced in a semi-arid region. Using strati-
fied random sampling and statistical analysis, our study revealed that most respon-
dents (92.6%) lack access to public piped water with 35.5% consuming non-potable
water. Majority of the surface water sources are unprotected, with rivers being the
primarily water source. Water source seasonality and WBD prevalence varied sig-
nificantly by subcounty wards (p=<0.05). While 64.5% of households treated water,
WBD prevalence remained high at 37.4% three months prior to this study. Sanitation
access showed 70% of households used improved facilities, while 30% practiced
open defecation. Neither gender nor age significantly influenced sanitation facility
use. These findings highlight contemporary challenges in achieving UN SDG 6 tar-
gets for clean water and sanitation in rural Kenya. We recommend enhancing water
conservation to maintain ecological integrity amid climate change and promotion

of Community-Led Total Sanitation through awareness campaigns, education, and
social marketing. Integrating local indigenous knowledge into water management and
conducting regular physiochemical and microbial assessments of surface wetlands
are also critical to improving WASH outcomes and reducing WBD morbidity in Narok
West.
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Introduction

Access to clean safe water, sanitation and hygiene (WASH) are critical to human
and ecosystem health [1-3]. These are also targets of promoting societal equity and
development by 2030 as ascribed in the United Nations (UN) Sustainable Develop-
ment Goal (SDG) 6 [4,5]. Poor and limited access to WASH can lead to a myriad of
waterborne diseases (WBDs), with morbidity and mortality impacting well-being and
productivity [6,7]. Over 4.2 billion people worldwide do not have access to safe san-
itation facilities, leaving approximately 673 million people to defecate outside. This
leads to significant morbidity and mortality across the world, causing approximately
432,000 diarrhoeal deaths per year and other neglected tropical diseases [8]. Lack of
potable water results in close to 90% of diarrhoea cases in Kenya, with over 37,000
Kenyan mortalities annually, most of whom are children below five years [9,10].
Despite the abundance of fresh water to meet human needs [11], there continues to
be challenges in accessing clean, safe water and this is a growing concern to human
livelihoods in the global south and the world at large [12—15].

Kenya’s arid and semi-arid landscapes including Narok, are currently facing
water reduction in quality and quantity [16], a trend attributed to weather variation
and global warming [17], land-use change, water pollution, population increase,
urbanization, and inadequate water resource management. This has ramifica-
tions especially on the community livelihoods, food security, education, health, and
wildlife-based enterprises. Furthermore, it stifles gainful efforts to actualise national,
regional, and international development agendas such as the Kenyan Vision 2030
[18,19], African Union (AU) Agenda 2063 [20], and UN SDGs [4].

The geo-spatial distribution, weather variation and anthropogenic activities have
profound implications, especially on ephemeral water sources in arid and semi-arid
lands (ASALs) [17]. Additionally, despite these wetland ecosystems contributing to
ecosystem health and human livelihoods, they continue to be neglected by policy and
are undervalued [21,22]. Open access and pollution of surface water from point and
non-point sources can furthermore compromise ecosystem health, wildlife dynamics,
livelihoods and health [23,24].

Narok, one of the frontier arid and semi-arid counties in Kenya, continues to
witness increased adverse weather patterns and climate change [17,25,26], with
manifestations in the form of increased challenges to accessing water, sanitation and
hygiene. Narok County residents predominantly source water from surface water
resources ranging from rivers to open water pans [27]. We define open water pans as
natural or excavated depressions (dams) filled by water, commonly used by herders
to water livestock, farmers for irrigation, water wildlife and other community members
for domestic use. These lentic (stagnant), and lotic (flowing) water bodies are multi-
use being utilised for domestic, livestock and wildlife use; and prone to waterborne
zoonotic pathogens [16,28,29]. These zoonotic pathogens when ingested can cause
severe abdominal cramps, bloody diarrhoea, vomiting, kidney failure and death
[30-32]. The situation is exacerbated since over 50% of Narok residents defecate
in bushes due to lack of toilets [33,34]. This exposes the subcounty residents and
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adjacent communities to increased incidents of morbidity and mortality, financial drain in a bid to access potable water and
remedial medication, and increased incidents of antimicrobial resistance pathogens. The lack of empirical current data on
these open defecation rates, water-borne diseases and WBD prevalence not only impede achievement of national and
global WASH agenda but also contribute to Narok County’s inability to monitor county-based interventions and guide pri-
ority actions and investment needs, especially based on pastoralist community human dimensions together with changing
weather patterns.

With increased growing demand for the available surface water resources and seasonal low supply of renewable
freshwater, studies that contribute to sustainable natural resource policy development and community health are increas-
ingly needed. It is therefore prudent that WASH and integrated water resource management be promoted, with continuous
periodic feedback and engagement from the interdisciplinary stakeholder engagement in natural resource management.

This study’s broad objective therefore sought to establish water, sanitation and hygiene practices baseline in Narok
West subcounty vis-a-vis impacts on community health and livelihoods in the face of a changing climate. The specific
objectives that guided the study were: (i) determine water sources and levels of access of open surface waters; (ii) estab-
lish community knowledge, attitudes and practices (KAPs) on potable water treatment methods; (iii) establish level of
access and use of WASH facilities in the community vis-a-vis appraisal on washing hands practices; and (iv) community
perception on waterborne related diseases prevalence and manifestation.

These findings are geared at establishing WASH hotspots and proposal of remedial interventions that aim at promoting
human livelihoods and health, as envisaged in the Kenya'’s Big 4 Agenda [19]; African Union Agenda 2063 [20,35-39] AU
Vision 2063, a myriad of UN SDGs such as SDG 3: Good Health and Well-being, SDG 6: Clean water and Sanitation;
SDG 10: reduced Inequalities; SDG 13: Climate Action and SDG 17: Partnerships for the Goals [4,5]; among other eco-
logical, public health and development agenda.

Materials and methods
Study area

The study was carried out in Narok West subcounty, within the Narok County (1.3605° S, 35.7407° E). Narok West
subcounty lies in the south-eastern part of Kenya (Fig 1). The subcounty has an estimated human population of 850,920
persons and 38,658 households [40]. Most households practice open defecation (OD), a trend attributed to limited/ no
access to of toilets/ latrines and cultural norms [33]. The area is dominated by the Maasai ethnic group [41], who predom-
inantly engage in livestock/ animal husbandry (pastoralism and transhumance), wildlife tourism/ conservation and crop
farming. Narok West subcounty is made up of 4 wards namely: limotiook, Mara, Siana and Naikarra of 279.1 km?, 1,318.2
km?, 2,802.8 km? and 1052.6 km? respectively. It is also a fragile ASAL currently witnessing increased land degradation,
fragmentation, and natural resource use conflicts due to changing land tenure [42,43], decreased in annual rainfall [44],
increased ambient temperatures [45], and increased meteorological drought [17].

Research design and tools

A cross-sectional design was used in this study. We employed stratified random sampling based on the ward households.
The respondents were randomly selected from households within the study area, with an evenly distributed sample per
ward, as guided by ward and subcounty household statistical distribution. A systematic semi-structured questionnaire was
developed, digitalized into KoboCollect (v2024.2.4), and administered to residents of the Narok West subcounty. Five Maa
speaking research assistants of tertiary education level, who had prior experience in data collection were recruited for

the study. The research assistants were trained on electronic data collection using tablets and mobile phones, selection
of study subjects, requesting households for participation and informed consent for 2 days prior to deployment for data
collection. The standardized questionnaire was pre-tested through a pilot study to ensure it conforms to validity [46] in
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Fig 1. Study area location. (A) Map of Kenya showing Narok West subcounty. (B) Sampled households. Caption credit: Waswala-Olewe BM.

https://doi.org/10.1371/journal.pwat.0000503.9001

January 2025 in Siana Ward. Minor adjustments were made to it and the actual study being conducted from 25t — 28t
February 2025. Overt photographs of water sources and WASH facilities were also taken.

Ethical approval

This study was approved by Egerton University Institutional Scientific and Ethics Review Committee (EUISERC/
APP/327/2024) and the National Commission for Science, Technology, and Innovation in Kenya (NACOSTI/P/24/35318).
Additional consent was sourced and approved from civic and administrative leaders as community entry points, following
a half-day meeting, where we explained the study.

Inclusion and exclusion criteria

The questionnaires were administered only to respondents above the ages of 18 years who lived in the area, who were
mentally sound and consented to be questioned. For respondents who did not understand English or Swahili (the lan-
guages of the questionnaire administration), a community research assistant acting as a layman translated the questions
into Maa language. Responses were fed directly into KoboCollect and upon completion, the answers were uploaded onto
the virtual server.
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Sample size

Sampling of respondents in Narok West was evenly established household population sizes. According to the Kenya Pop-
ulation and Housing Census [40], Narok West has 38,658 households. The sample size from each ward was calculated
using the formula (equation 1) proposed by [47] as follows:

Equation 1: n= NC2/ C2 + (N-1)e?

where:

N =the population of the study area

C, =coefficient of variation (take 0.5)

e is the acceptable sampling error (5% or 95/100 = 0.05)

38,658 x 0.5°
n = 5 5o 100
[(0.5%) + (38,658 —1) (0.05%)]

N = 100 household heads (respondents)
Anticipating a 50 — 60% nonresponse rate, and additional 55% response inclusion was embraced, culminating to a final
sample size of 155 households. The households were evenly distributed per ward (Table 1).

Statistical data analysis

Upon receipt of the primary data from the questionnaires, the findings were cleaned, coded and analysed using Micro-
soft Excel and Statistical Packages for Social Sciences (SPSS) (v21). Both SPSS and Ms-Excel packages were used to
analyse descriptive data in from of frequencies. Spatial analysis was conducted using Quantum Geographic Information
System (QGIS) Desktop 3.14.16 to create the study area map. The resulting quantitative data being summarised and rep-
resented in form of pie charts, bar graphs and tables. Chi-square was used to determine associations between selected
variables, with results of a p-value <0.05 considered statistically significant.

Results and discussion
Socio-demographic data of respondents

There was a 100% response rate in all the primary data collection tools (155 persons), attributed to in-person interviews
(Fig 2). Upon cleaning of the data, the entire 155 responses were considered for analysis.

Of the 155 respondents surveyed, most (30.3%) were of ages 26 — 35 years. Female respondents made up majority of
the respondents (65.2%). Of the respondents interviewed, 46.5% had no formal education, followed by those with a level
of or completed secondary education (25.2%), primary education (19.4) and tertiary education (9%) (Table 2).

Table 1. Distribution of respondents per ward.

Ward KNBS Household number Representative % Sample size
Siana 14,050 36 56

Naikarra 9,098 24 36

Mara 9,343 24 37

limotiook 6,167 16 25

Total 38,658 100 155

https://doi.org/10.1371/journal.pwat.0000503.t001
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Fig 2. Author administering questionnaires in the field in different natural settings. Caption credit: Waswala-Olewe BM.

https://doi.org/10.1371/journal.pwat.0000503.9002

Table 2. Respondents’ sociodemographic characteristics.

Variable | Freq. (n) Percentage (%)
Age (n=155)

18-25 32 20.6

26-35 47 30.3

36-45 34 21.9

46-55 23 14.8

56+ 19 12.3
Gender (n=155)

Male 54 348

Female 101 65.2
Level of Education (n=155)

No 72 46.5
Formal

Primary 30 19.4

Secondary 39 25.2

Tertiary 14 9.0
Respondents by Ward (n=155)

limotiook 56 36.1

Mara 37 23.9

Naikarra 36 23.2

Siana 26 16.8

(Note: Percentages may not sum to 100% due to rounding)

https://doi.org/10.1371/journal.pwat.0000503.t002

Sources of water and level of access to open-source water points

Establishing sources of drinking water is critical, as untreated and contaminated water can negatively impact human
health, productivity and socioeconomics [48-50]. Studies have established that unimproved water sources contribute to
the increased burden of morbidity in form of water-borne disease and mortalities, especially in children [51].

It also critical for guiding water related infrastructure and water treatment interventions and establishing water stressed
hotspot areas. Of the respondents surveyed by this study, majority of the resident households (92.6%) did not have
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access to public piped water (Ch- square: x*(1, N=155) = 110.70, p<.001), with only 8.4% of the households having
access to public piped water in their homes.

In relation to specific objective one, this study found out that residents of Narok West subcounty obtained water for
drinking, cooking, hygiene and household chores from multiple sources. These ranged from boreholes, rivers, open water
pans, water vendors, rain (roof water catchment), springs and piped water (taps). These rivers and open water pans are
prone to pollution [16,28,52]. The primarily source of water in the subcounty was seasonal rivers at 56% (Fig 3). These
findings are congruent to a study by [53] which revealed that rivers are primary sources of water in the ASAL Kitui region
of Kenya. Other water sources include boreholes (19%), open water pans (13%), piped water (6%), roof water harvest-
ing/ rain (4%) and water vendors (2%) [Fig 3 and Fig 4]. A Chi-Square test of independence to assess the relationship
between ward and water sources revealed no statistical significance, x3(15, N=155) = 21.20, p=0.130, indicating that
water- source responses did not vary significantly across wards.

In relation to seasonality of water sources, most respondents stated that water sources were permanent (56.1%) with
43.9% being seasonal. The presence of permanent water sources in the landscape is higher than those in Kitui, which
stood at 11.9%, which is also an ASAL area [53]. This seasonality of surface water sources especially during dry seasons
[17,54], predisposes communities to water insecurity. A further analysis to assess the relationship between ward and sea-
sonality of water sources (seasonal vs permanent) through a chi-square test of independence conducted revealed statisti-
cal significance, x*(3, N=155) = 11.57, p=0.009, indicating that seasonality varied significantly across wards.

Regarding accessibility, majority of the surface water sources are open access (92.3%). However, with the increased
erection of fences in the landscape [55,56], these human barriers might pose significant challenges to the accessibility
of water, thus compromise and undermine livelihoods. The drawing of water for domestic use predominantly from open
access and surface water points is a real public health threat and makes the water users prone to waterborne diseases
attributed to microbial contamination, thus considered unsafe water sources for direct consumption [57].

Community knowledge, attitudes and practices on potable water treatment methods

Water treatment is critical in safeguarding persons from pathogenic microbes among other potential impurities. The study,
as guided by specific objective two, established majority of the respondents (64.5%) affirming that they treat water prior
drinking and cooking, with 35.5% stating they consume untreated water. Water treatment rates in the study area were

Rain
4%

Taps (piped)

6%

Boreholes
19%

Water vendors /

2%

Rivers / streams
56%

Ponds / dams
13%

Fig 3. Sources of water used by Narok West residents. (Note: Percentages may not sum to 100% due to rounding) Caption credit: Waswala-Olewe BM.

https://doi.org/10.137 1/journal.pwat.0000503.9g003
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Fig 4. Composite of water sources in Narok West. (A) Open water pan. (B) Permanent river used for livestock watering, swimming and washing
clothes and utensils. (C) Rainwater harvesting from roof. (D) Water vending kiosk. (E) Spring. (F) Water vendor (bowser). (G) River used for water col-
lection, bathing, animal watering, machinery washing (cars and motorcycles), and washing clothes and utensils. (H) Borehole water (stored in overhead
tanks) (I) Donkey water cart. Caption credit: Waswala-Olewe BM.

https://doi.org/10.137 1/journal.pwat.0000503.g004

higher than findings in Baringo [Kenya] which reported 34% [16]. Those who treated water prior to drinking and cooking
sought to safeguard consumer health from morbidity and mortality attributed to waterborne diseases. We found out that
residents adopted mixed methods to treat water from potential microbes and undesirable hazards. These techniques
ranged from boiling (47.8%), filtration (21.7%), use of dilute chlorine solution [water guard, bleach, hypochlorite and/or
Aquatab tablets] (19.1%) and decanting after settling (11.5%). The use of diluted chlorine as a water purification method in
Africa agrees with previous finding in Chad [6,16,53] and in Baringo (Kenya) [16]. However, the efficacy of water treatment
methods used by the residents is unknown and requires further studies.

Level of access and use of WASH facilities in the community

Our study, as guided by sub-objective three found out that 70% of the households surveyed use a form of improved sani-
tation facilities (pit latrines at 43% and toilets at 27%); Fig 5 and the remaining 30% practise open defecation (OD). These
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Fig 5. Composite of WASH infrastructure. (A) A 3-door pit latrine. (B) Hand washing point with running water and soap (C) Toilet with both tippy tap
and leaky tin. Caption credit: Waswala-Olewe BM.

https://doi.org/10.1371/journal.pwat.0000503.9005

OD findings are higher than the average OD rate of 22.5% in SSA [58], 23% in Thika East subcounty (Kenya) [59]; 23.3%
in Raipur District (India) [60]; 18.4% in Kenya [61]; and lower than Kwale County (Kenya) which is at 46% [62]. In congru-
ence with previous studies [63—65], our study established that OD is still entrenched in pastoralist community cultures due
to the daily habits and transhumance, thus little latrine/ toilet adoption.

The study revealed that based on lifestyles and occupation, neither men working in the fields (farms, herding livestock
and/or conserving wildlife) nor ladies fetching water/ fuelwood could return home to relieve themselves thus practiced OD,
in line with [66] findings.

One male livestock herder interviewed stated,

.... I cannot leave the livestock in the field just to go home to use the latrine. | just help myself in the bushes. (Personal
communication, 2025).

Additionally, pastoralism as a lifestyle impedes households from constructing pit latrines due to the financial implications
and they are unable to move with mobile toilets. Even with access to latrines and toilets, some households did not use
the facilities, confirming that changing the cultural norms is often a challenge especially if the traits are entrenched in daily
lifestyles at early life stages.

One male respondent claimed,

.... As per the Maa culture, it is a taboo for male and female in-laws, including adult and children waste to mix.
(Personal communication, 2025).

The study established that OD was highest in Naikarra Ward (52.8%), followed by Siana (42.3%) and Mara wards at
42.4% and 18.9% respectively. [Imotiook ward has the lowest levels of OD at 16.1% (Fig 6).
With gender segregate data analysis, OD was practised more by women (30.7%) as compared to men (27.8%). These
findings are lower than previous studies [67] which established that 42% of rural women in Ghana practiced OD. We
established through a chi-square test of independence on the relationship between gender and sanitation location, that
there was this relationship was statistically insignificant, x?(1, N=155) = 0.14, p=0.705, indicating that defecation location
(bush, pit latrine and/or toilet) did not differ significantly by gender.

Concerning age, we established that OD was practiced more by younger generations and decreased with age
(Fig 7). This could be plausibly attributed to the longer time they spent in the fields in search of water, firewood and
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Fig 6. Defecation practice vs location. (Note: Percentages may not sum to 100% due to rounding) Caption credit: Waswala-Olewe BM.
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Fig 7. Use of WASH against age. (Note: Percentages may not sum to 100% due to rounding) Caption credit: Waswala-Olewe BM.

https://doi.org/10.137 1/journal.pwat.0000503.9007

herding livestock in places the sanitation facilities were absent. However, a chi-square test of independence between age
group and defecation revealed statistical significance, x*(8, N=155) = 16.54, p=0.035 based on age and OD.

The OD rates confirmed by the study are a public health concern to humans, animals and the environment through a One
Health lens [63]. It predisposes the communities and animals to soil-transmitted helminths [68-70], trachoma [8,71-76],
enteropathogenic bacteria [77,78], anti-microbial resistant (AMR) pathogens [61,79,80].

Appraisal on washing hands practices

Studies have revealed that handwashing with soap can lower the risk of diarrhoeal diseases by 30% [81]. The survey
revealed that majority of respondents (42%) of Narok West Subcounty wash their hands with soap and water upon
relieving themselves, with 28% stating they used only water. The remaining 30% did not wash their hands. This rate of not
washing hands upon relieving oneself and use of water and soap in Narok West subcounty is higher that of Thika East
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subcounty (Kenya) which stood at 34.5% and 70% respectively [59]. Respondents who did not wash their hands upon
relieving themselves could thus be prone to faecal-oral transmission of not only waterborne pathogens but also other
gastrointestinal parasites.

There were varied responses in hand washing after ‘toilet visits’ based on wards. Naikarra and limotiook had the highest
number of respondents not washing their hands at 50% and 41.4% respectively (Fig 8). Conversely, Mara and Siana ward
respondents had the highest number of residents who washed their hands with soap and water at 75% and 61.6% respectively.
In relation to gender, majority of the women did not wash their hands upon relieving themselves (40.7%). 33.3% of the
respondents just washed their hands with water only and 25.9% used washed with water and soap. In contrast with men,
majority reported to have washed their hands with water and soap, with 24.8% either stating to have washed their hands
with water only or did not wash their hands. Further analysis of gender and handwashing practices through a chi-square
test indicated a statistically significant association between the two variables, x3(2, N=155) = 8.97, p=0.011, with men
preferring to waah their hands as opposed to women.

Respondents of ages 26—35 and 36—45 practiced the highest handwashing with soap and water at 51.1% and 50%
respectively followed by those of 18-25 years at 40.6% (Fig 9). The ages of 46-55 years had the lowest hand washing
with soap and water at 21.7%. These findings are of public health concerns of as ingestion of faecal coliforms can result
into public health epidemics.

Our study calls for targeted interventions on handwashing based on wards; use of water and soap; gender and ages.
In relation to wards, priority should be given to Naikarra and lImotiook as most respondents did not wash their hands after
‘toilet visits’. Based on a gender lens, women should be encouraged to wash their hands as their handwashing rates are
lower than men. In terms of age, 4655 years and those over 55 should be encouraged to embrace handwashing as they
scored lower than other age groups.

Community perception on waterborne diseases symptoms and manifestations

There was a self-reported symptom and manifestation rate of 37.4% of WBDs among sampled households, 3 months
before the study, as guided by sub-objective four. Community members perceived WBD symptoms and manifestation
as diarrhoea, abdominal pains and vomiting. The prevalence of diarrhoea by this study is higher than that found in other
sub-Saharan Africa studies including 17.3% in Sierra Leone [82], 20% in South Africa [83], 33% in Ethiopia [84] in areas
with poor access to WASH and potable water.

100%
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§ 60% 414 7 18.8
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[
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s 40%
E
e =5 19.2
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Fig 8. Respondents hand washing practice per ward. (Note: Percentages may not sum to 100% due to rounding) Caption credit: Waswala-Olewe
BM.

https://doi.org/10.1371/journal.pwat.0000503.9008
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Fig 9. Respondents handwashing per age. (Note: Percentages may not sum to 100% due to rounding) Caption credit: Waswala-Olewe BM.
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On testing the association between ward type and prevalence of water-borne diseases through a Pearson Chi-Square
test, results revealed a significant association between ward and prevalence, x*(3, N=155) = 15.826, p _ 0.001. In
descending order, prevalence was highest in Siana ward at 58.3%, followed by Naikarra Ward, lImotiook Ward and Mara
Ward at 48.6%, 23.1% and 23.1% respectively. This result suggests that waterborne diseases prevalence significantly
varies across different wards, providing evidence that ward type is associated with WBD. A further investigation into the
nature of this relationship may be warranted.

In relation to disease symptoms, these were manifested in various combination (Fig 10). It was noted that skin rashes
(n=2) and ‘yellowing’ of eye colour (n=1) are also considered to be a result of drinking contaminated water. Similar
reports of skin rashes have been reported in Ghana [85], though these findings should be treated with caution, based on
isolated perception and not confirmed findings.

In relation to which seasons respondents considered increased incidents of water-borne diseases, dry seasons scored
57%, followed by wet seasons at 41% and occasional at 2%. The occasional incidents occurred during opportunistic
ailments and/or incidental waterborne/foodborne outbreaks. This was also confirmed by a Pearson Chi-Square test that

61.7

Percentage (%)
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Abdominal pains Abdominal pains & Diarrohea & Diarrohea & Diarrohea,
vomiting vomiting abdominal pains abdominal pains &

. . . vomiting
Self-reported water-borne disease manifestations

Fig 10. Self-reported waterborne disease symptoms. (Note: Percentages may not sum to 100% due to rounding). Caption credit: Waswala-Olewe
BM.

https://doi.org/10.1371/journal.pwat.0000503.9010
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sought to establish the association between ward type and seasonality of water-borne diseases. The findings revealed a
statistically significant association between ward and seasonality, x3(6, N=155) = 13.405, p=0.037. In descending order,
prevalence was highest in lImotiook Ward at 55.2%, followed by Mara Ward. Naikarra Ward and Siana Ward at 43.2%,
31.3% and 15.4% respectively. In contrast to the dry seasons, Siana Ward led with WBD at 84.6%, followed by Naikarra
Ward, Mara Ward and limotiook Ward at 68.8%, 54.8% and 41.4% respectively. Collectively, the dry seasons had higher
WBD incidents at 61.1% as compared to wet seasons at 38%. These findings are in congruence with [86] studies in Cam-
bodia, which established that during the hot seasons, due to thirst, there were increased chances of ingestion of water-
borne pathogens in non-potable water opposed to reduced thirst levels during wet and cooler seasons. Additionally, during
the wet seasons, rain waters have the potential to dilute waterborne pathogen loads in surface water points.

Conclusions

The study as guided by the broad objective “establish water, sanitation and hygiene practices baseline in Narok West
subcounty vis-a-vis impacts on community health and livelihoods in the face of a changing climate”, illuminates the scope
and adoption of WASH in Narok West subcounty through community KAPs vis-a-vis seasonality in the face of weather
variability and changing environment. It establishes high dependence on surface water sources points (92%) due to lack
of access to potable water and insufficiencies in WASH interventions in the landscape, in the form of OD, potentially lead-
ing to microbial contamination of water bodies and waterborne diseases of public health importance. Microbial contami-
nation is exacerbated by open access of water points including contamination by livestock and wildlife, surface runoff and
effluence from wastewater treatment plants located upstream. These practices undermine the achievement of national,
regional, and global concern as they compromise access to potable water, as envisioned in the Kenyan Vision 2030 [18],
The African Union Agenda 2063 [20], and a myriad of UN SDGs [4] including SDG 3: Good Health and Well-Being, SDG
6: Clean Water and Sanitation and SDG 13: Climate Action. Community members have adopted multiple modes of treat-
ing water prior to drinking and cooking, such as boiling, filtration, use of dilute chorine solution and decanting. Further-
more, our study revealed that majority (70%) of the respondents use a form of improved sanitation facilities (pit latrines
and toilets, with 30% practicing OD. Additionally, there was a prevalence rate of 37.4% of WBD prior to our study, and this
was significant based on both seasonality and ward. These findings provide empirical data to aid understand rural Kenya’s
national set targets, regional and global goals (UN SDG 6) to its citizens in arid and semi-arid landscapes. We advocate
for adoption and improvement of water conservation strategies, including the integration of emerging WASH technologies
and complimentary data collection aids such as Unstructured Supplementary Service Data (USSD) codes, mobile appli-
cations, geographic information systems (GIS) and Internet of Things (loT) to make queries and report WASH issues thus
improving WASH hotspot mapping and enable better-targeted interventions. This form of participatory citizen science will
strengthen transparency, responsiveness and accountability. This can be complemented by positive behaviour change the
in form of awareness campaigns, education and social marketing to encourage adoption and use of WASH practices; the
incorporation of local indigenous knowledge systems (LINKs) and practices into water resource management; and peri-
odic spatiotemporal physiochemical and microbial assessments of surface wetlands.

Recommendation

The study findings contribute to knowledge gaps on WASH needs in rural Narok West subcounty, an ASAL region in
Kenya and proposes areas of social intervention. It established that ASAL areas in Kenya and SSA are in dire need to
WASH interventions together with access to adequate potable water. We call for adoption and enhancement of water
conservation strategies such as rooftop rainwater harvesting, riparian ecosystem management, and nature-based solu-
tions [87] to ensure ecological integrity of surface water bodies, especially due to weather variation and climate change
[17,54]. Based on our findings, we advocate for community centric recommendations, awareness and policies to address
WASH, especially through Community-Led Total Sanitation (CLTS) [88—91] coupled with need to address poverty, gender
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inequality and cultural barriers. Academics institutions, private and non-governmental organisations, county and national
governments are encouraged to invest in WASH provision and AMR surveillance through partnership, knowledge and
resource transfer. These can be backed by community support and leadership, including citizen and open science. We
also advocate for positive behaviour change in form of awareness campaigns, education and social marketing to encour-
age adoption and use of WASH practices in congruence with previous works [92]. Additionally, zonation of water sources
and use, assimilation of local indigenous knowledge systems and practices in water resource management should be
explored in the face of weather variation and climate change in the Narok West ecosystem. Finally, regarding water qual-
ity, we call for periodic spatiotemporal physicochemical and microbial assessments of surface wetlands, with emphasis
to microbial metagenomics [93], antimicrobial resistance isolates and harmful algal blooms [94], in the face of seasonal
weather variation and a changing climate in the area [54].
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