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Abstract. Sharing of sanitation is common in low-income settlements in Sub-Saharan Africa. However, shared (lim-
ited) sanitation facilities have been thought to pose health risks due to poor hygiene levels. Interventions to improve user
behavior and cleanliness of shared sanitation are few, both in literature and in practice. This study details the codesign
and testing of strategies to improve the cleanliness of shared sanitation facilities in low-income areas of Kisumu City in
Kenya. The strategies included a cleaning plan, monitoring system, and discussions among users, and were codesigned
through workshops with stakeholders and group discussions with landlords and tenants. These strategies were tested in
38 compound houses through the Trials of Improved Practices approach over a 5-month period. Field staff visited the
compounds, observed the cleanliness of the shared toilets, and through discussions, encouraged users to develop a for-
mal cleaning system and a monitoring plan. The discussions built social capital and collective action and facilitated
uptake of the cleaning plan with notable improvements in cleanliness of shared toilets. The results support the accept-
ability of shared sanitation in low-income settlements, the importance of codesigning and coproducing solutions with
users, and the need to evaluate the effects of these strategies on cleanliness of shared sanitation.

INTRODUCTION

It is estimated that between 2000 and 2017, the population
using “limited” sanitation facilities increased from 5% to
8% globally.1 “Limited” sanitation refers to any basic sanita-
tion facilities that are shared by two or more households. Its
use is widespread in sub-Saharan Africa where the popula-
tion sharing sanitation facilities doubled between 2000 and
2017.1 Sharing is generally considered an interim solution,
especially in low-income urban areas, which lack space for
individual household sanitation facilities. However, shared
facilities are considered a low level of service because of
health risks and human rights concerns.1

Health risks from sharing of sanitation facilities arise
mainly because of the possibility of human contact with
excreta due to poor hygiene levels. There are mixed results
concerning shared sanitation in literature. A number of stud-
ies have confirmed that shared sanitation facilities are a
health risk as they often contain fecal matter due to poor
user behavior, lack of cleaning, and a general lack of respon-
sibility and initiative among users to clean the facilities.2–7

Other studies, on the other hand, have suggested that
shared toilets may not always contain fecal matter, and that
they may be less contaminated, functional, and safer than
individual household facilities.8–12

Since shared sanitation facilities are an interim solution
especially for households in low-income areas, few interven-
tions have been implemented to improve their hygiene lev-
els. The few interventions have adopted a number of
approaches, including education and the provision of clean-
ing materials,13 as well as the use of discussions to encour-
age users to take responsibility for cleaning and improving
the quality of their facilities.14,15 However, these studies did
not adopt a codesign approach, and only a limited number

have detailed how the interventions were developed and
tested prior to their implementation.16

Our work focuses on the management of shared sanitation
facilities in the low-income settlements of Kisumu in Kenya
and Kumasi in Ghana. Initial results highlighted the barriers
and opportunities for improving the cleanliness of shared
sanitation in the two cities.17,18 In this article, we detail how
we developed and tested contextually relevant strategies
aimed at improving the cleanliness of shared sanitation facil-
ities. We specifically document the various strategies that
were proposed and implemented by users of shared sanita-
tion facilities in the low-income settlements of Kisumu City in
Kenya. The rest of the article is structured as follows: details
of the theoretical approach and a background of the study
area are presented first, after which we detail the develop-
ment and testing of the strategies. The stages of develop-
ment and testing will be presented together with results. An
overall discussion and conclusion will then follow.

Theoretical approach. The study was guided by the
Behavior Change Wheel, a theoretical approach for design-
ing behavior change interventions.19 The wheel has three
rings that detail the stages of designing behavior change
interventions. The inner ring requires an understanding of
the existing behaviors and identification of what needs to
change, the middle ring requires identification of intervention
functions that are likely to initiate a change in behavior based
on the inner ring, and the outer ring identifies policy catego-
ries that support the change.19 Our earlier manuscript
detailed the results from the first stage which entailed char-
acterizing and understanding existing behavior, as well as
identification of what needs to change.17

For development and testing of the interventions, we
adopted the Trials of Improved Practices (TIPs) approach.
The TIPs approach uses a participatory methodology and
aims to design feasible interventions and then test whether
these interventions are acceptable.20 Through the TIPs
approach, implementers learn from the community about
what aspects of the intervention should be promoted or elimi-
nated, the efficacy of the different approaches, and the level
of impact the interventions are likely to have.20 Typically, TIPs
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is conducted after a formative research phase, it requires a
small sample size (at least 20 participants), and lasts for a
short time (minimum of a week) depending on the behaviors
being tested.20 The TIPs approach enables participants to
codesign and improve the interventions, which are thus more
likely to be adopted by the end users.21,22 In this study, we
used the TIPs approach to develop and test a combination of
strategies that promote sustainable compound-level cleaning
of shared sanitation facilities.

Context. This study was conducted in Kisumu, Kenya’s
third largest city after Nairobi and Mombasa. The city has a
population of approximately 500,000 residents as per the
2019 population and housing census.23 Approximately 60%
of the city’s population lives in low-income settlements which
are characterized by overcrowding, inadequate water and
sanitation service provision, and poor housing structures.24,25

These low-income settlements include Nyalenda A and B,
Manyatta A and B, Bandani, and Obunga. Land in these set-
tlements is on free-hold tenure, with landowners passing on
ownership from one generation to the next.26 Due to popula-
tion growth, there has been an increase in the demand for
housing, and landowners have responded by constructing
housing structures for rental purposes. The structures are
usually single housing units, with occupants sharing common
facilities such as the yard, a water source, and toilet facilities
(if available). Over time, some landowners have moved out of
the settlements whereas others have continued to stay within
the settlements, often residing with the tenants on the same
piece of land (called a plot or compound). Compounds where
the landowners have moved out are usually occupied by ten-
ants, with some compounds having one tenant designated
as a caretaker.25 Sanitation facilities are mainly improved pit
latrines shared by an average of eight households.4,25 Previ-
ous studies indicated that majority of these latrines were
dirty, mainly because users did not participate in their clean-
ing.4,17 The study was conducted in Nyalenda A, which is fur-
ther divided into four clusters/villages, commonly called units:
Western A, Kanyakwar, Dago, and Central units

METHODS

An initial qualitative phase of the study provided insights
on opportunities, barriers, and motivations for improving the
hygiene conditions of the shared facilities. These have been
summarized in an earlier manuscript.17 The results identified
possible strategies for improving the cleanliness of the toilets
which were improved behaviors and practices among facility
users, as well as social collective efforts implemented by
compound members.

Developing the intervention strategies. In development
of the strategies, we aimed to develop and test strategies
that were driven by the compound members, that could be
easily implemented by community leaders and resource per-
sons—such as Community Health Volunteers (CHVs)—and
which could be sustained beyond the study period. The
strategies were identified through workshops with the
research team and stakeholders, and validated through
group discussions with community members.
Workshops. One workshop was held with the research

team, and another with stakeholders. The purpose of these
workshops was mainly to confirm the findings from the pre-
vious qualitative phase and to identify and prioritize possible

strategies. The workshop with the research team sought to
identify possible strategies for implementation at the
compound-level as revealed by qualitative data. Team mem-
bers read through the qualitative transcripts and identified
the challenges as well as possible strategies. From this
workshop, several strategies were identified, mainly:

a. Introduction of a cleaning schedule
b. Hiring of community-based groups or external individu-

als to clean compound-level shared toilets
c. Compound-level discussions with compound members
d. Monitoring the usage and cleanliness of the shared toi-

lets
e. Locking toilets to keep other users away
f. A “reward” system, such as praising members who vol-

untarily clean toilets, or warning/disciplining members who
do not participate in cleaning toilets
g. Awareness creation/health education and sensitization

A second workshop was held with stakeholders who had
been part of the study from the beginning, and who were
drawn from the public and private sectors, as well as from
the community. In addition to identifying possible strategies,
the workshop aimed to share results from the initial study
phases with the stakeholders. After sharing results from the
qualitative and quantitative phases, stakeholders were
grouped in five heterogeneous teams, which consisted of
representatives from the different stakeholder categories
who attended the workshop. The teams were each asked to
propose possible intervention strategies for improving the
cleanliness of the shared sanitation facilities. Results from
the five groups were consolidated and summarized into
main themes representing the various proposed strategies.
Overall, stakeholders noted the inadequacy of toilets in the

settlements, which led to tenants sharing sanitation facilities
and others sneaking into and soiling their neighbors’ toilets. It
was also highlighted that shared toilets were unclean as their
users were less motivated to clean them if the toilets were
constantly soiled and when cleaning was not done by all
users. A number of solutions were suggested, including

� Mobilization and sensitization. Health and behavior change
education, as well as communication and dialogue were rec-
ommended as strategies to increase awareness among com-
munity members on the need for improved behavior.

� Strategies at the compound-level. Stakeholders recom-
mended strategies such as landlords taking responsibility for
the provision and maintenance of sanitation facilities; land-
lords and tenants holding regular meetings; development of
regulations and agreements among users (both landlords
and tenants) on the maintenance of the sanitation facilities;
locking toilets so that they are not used and soiled by people
who are not involved in their upkeep; developing cleaning
schedules/timetables that involve all users; and ensuring
cooperation among compound members in overall manage-
ment of their sanitation facilities.

Aside from these compound-level strategies, stakeholders
proposed other strategies, including increasing access to
reliable water supply; increasing the number of secure, pri-
vate, and easy to clean sanitation facilities; and improvement
of sanitation technologies such as pour-flush or sewer sys-
tems. Where pit latrines are used, it was noted that their

IMPROVING CLEANLINESS OF SHARED SANITATION 1817



design should allow for emptying and they should be con-
structed with a consideration of the topography, water table
levels, and soil types found in the area. It was emphasized
that county-level standards and guidelines on construction
of sanitation facilities as well as the number of users per toi-
let were needed, which landlords would have to comply
with. Finally, stakeholders proposed financing models such
as including the cost of sanitation services in the cost of
water and/or rent, and engaging community-based groups
in provision of cleaning services.
A comparison of recommendations from both workshops

showed similar proposed strategies, especially at the
compound-level, with a focus on education and sensitization
of community members, meetings and discussions among
landlords and tenants, and regulations on use of shared toi-
let facilities. Strategies beyond the compound-level such as
financing provisions, development of standards and guide-
lines, and technological improvements were noted as rec-
ommendations for further research since their testing was
beyond the time frame and scope of the study.
Group discussions. Group discussions were conducted

with community members with the aim of selecting a combi-
nation of feasible strategies that could be tested at the
compound-level. Community Health Volunteers from the
four villages were engaged to identify participants from their
villages. These participants had to be users of shared sanita-
tion facilities who had been resident in the settlement for at
least 3 months. To account for participants who may not
attend, we aimed to recruit the maximum recommended
number of 6–12 participants,27 and with equal representa-
tion of male and female participants. Community Health Vol-
unteers were thus required to select three participants from
each of their units, to make a total of 12 invited participants.
Additionally, based on the aim of the discussions which was
to provide insights into the combination of strategies, the
number of discussions to be conducted was not determined
a priori, but would be determined when saturation was
attained during data collection.28

The first set of discussions was held separately with land-
lords and tenants, and these provided somewhat similar
results. To confirm the results, two more discussions were
conducted, which also gave similar results, and it was felt
that there was no need for more discussions. Overall, two
discussions were held with tenants and another two were
held with landlords. The first discussion with landlords had a
total of eight (three male and five female) participants while
the second had nine (seven females and two male)

participants. The first discussion with tenants had 11 (10
female and one male) participants, while the second had nine
(eight female and one male) participants. These discussions
were held over 2 days, with each day having separate group
discussions for landlords and tenants. Each group had one
research assistant who facilitated the discussion and another
assistant who took notes and made observations.
Before the discussions began, participants were briefed

about the study, and the research team presented the strate-
gies for improving the hygiene conditions of shared toilets
that had been identified during the workshops. The discus-
sion then followed, and participants were asked to propose
additional strategies. Tenants in the two group discussions
proposed an additional strategy of provision of cleaning
materials, while landlords in both discussions proposed the
addition of rules and regulations. After inclusion of these
strategies, participants were asked to vote for the three
most important and feasible strategies. The voting was done
secretly to prevent participants from influencing each other.
These votes were then collected by the research team and
tallied to provide the total number of votes for each strategy.

Outcomes of the group discussions. Table 1 summa-
rizes the rankings from the discussions. The highest ranking
strategies were cleaning plans, discussions in the compound,
and monitoring. Cleaning plans and discussions in the com-
pound both scored highly among landlords and tenants.
Both landlords and tenants agreed that a cleaning plan

was necessary to encourage all users to take responsibility
in cleaning their shared toilets.

“ . . . A cleaning plan will help to encourage everyone
to participate. All users should be assigned the
responsibility of cleaning . . . ” (male participant, group
1 discussion with landlords)

Tenants clarified that the cleaning plan would work best
when the users have a common understanding, highlighting
that there could be neighbors who do not know each other
and do not participate in any common activities.

“ . . . Some neighbors do not know each other, and
some do not know how the toilets in their compounds
are cleaned. We need to first have the discussions, to
make sure that we all understand the importance of
having clean toilets . . . ” (Female participant, group 2
discussion with tenants)

As earlier stated, landlords suggested the inclusion of rules
and regulations, noting that some tenants may not be

TABLE 1
Ranking of compound-level management strategies by tenants and landlords

Management strategies

Score

RankTenant group 1 Tenant group 2 Landlord group 1 Landlord group 2 Overall

1. A cleaning plan 9 8 9 5 31 i
2. Discussions in the compounds 6 6 5 7 24 ii
3. Monitoring of use and cleanliness 7 4 4 7 22 iii
4. Rules and regulations – – 6 8 14 iv
5. Locking the toilets 2 4 3 4 13 v
6. Awareness/sensitization 3 3 5 0 11 vi
7. Groups or individuals to clean 3 0 3 3 9 vii
8. Reward system (praise, warning, or discipline) 0 1 4 1 6 viii
9. Provision of cleaning materials 3 3 6 viii
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cooperative, therefore cleaning of shared toilets should be part
of communal living regulations. Tenants on the other hand felt
that cleaning materials, including cleaning brushes and soap
are an important component of having the toilets clean.

“ . . . How shall we clean the toilets? We need to have
soap, water, and a broom. Otherwise the toilets will
not be clean . . . ” (Female participant, Group 1 dis-
cussion with tenants)

Testing the intervention strategies. Testing of the inter-
vention strategies was conducted from January to May
2020. The identified strategies were compared with the theo-
retical approach guiding the study. Previously identified
strategies from the qualitative stage included use of restric-
tions, environmental restructuring, enablement, enhancing
education and training, and improving sanitation technolo-
gies.17 These strategies tallied with the newly codesigned
strategies, namely: development and use of cleaning plans;
restricting against poor use through rules and monitoring;
and discussions in the compound as a form of enablement.
The proposed package of strategies entailed discussions
with compound members, introduction of a cleaning plan
and selection of a representative within the compound who
would be in charge of monitoring the cleaning of the toilet as
well as coordinating the compound meetings. Education and
sensitization would be integrated into the compound discus-
sions as part of the intervention package.
To qualify for selection to test the identified strategies,

compounds needed to have at least two households and at
least one toilet that was shared by the households. All the
households in the compound had to be users of the toilet.
The toilets needed to have a superstructure that offered pri-
vacy, a door that held in place, and a roof. Using these crite-
ria, a CHV from each of the four units within Nyalenda A,
together with the research assistants walked through the
units and identified eligible compounds that met these crite-
ria. In line with the TIPS recommendation for a small sample
size, CHVs and the field staff were asked to recruit a mini-
mum of 10 compounds from each of the units, thus making
a total of 40 compounds (to also cater for losses during fol-
low up). During the enrolment, two compounds refused to
continue with the study, therefore reducing the sample size
to 38 compounds that agreed to participate in testing the
strategies. Community Health Volunteers and the research
assistants visited the selected compounds to introduce the
intervention strategies and encourage the compound mem-
bers to participate, clarifying that the testing would entail
attending meetings and discussions. Data collection during
the first three meetings and discussions was done physically
in the compounds over a period of 1.5 months. The next
three follow-up sessions were done through phone calls to
the compound leaders over a period of 2.5 months.
During the first visit and meeting with the compound mem-

bers, CHVs introduced the research assistants, and the
compound members introduced themselves. Once
introductions were complete, the research assistant led the
discussions by focusing on the use of their sanitation facility,
prevailing cleaning practices, availability of a cleaning
schedule, challenges faced in keeping the toilets clean,
ways of improvement, and the importance of keeping shared
sanitation facilities clean. The assistants proposed the

strategies, and encouraged compound members to draft a
cleaning plan (if they did not have any) and to propose a rep-
resentative within the compound who would oversee the
whole process. Members were encouraged to work together
by mobilizing each other, identifying how best the strategies
would work for them, and participating in implementing the
strategies. At the end of the meeting, the members sug-
gested a convenient date for the next meeting.
The second follow-up visit was held 1 week after the first

visit. The CHV team and research assistants visited the com-
pound members again to further discuss their experiences
with trying out the strategies. During the meeting, compound
members reported challenges encountered, progress made,
and suggestions for improvement. Research assistants
noted those cases where progress had been made and
encouraged the members to work together in improving the
cleanliness of the toilets. Where little or no progress had
been made, the research assistants still encouraged the
compound members to work together and try out the pro-
posed strategies. Again, the members proposed the most
convenient date for the next visit.
The third follow-up visit and discussion was done approxi-

mately 2 weeks after the second visit, to allow compound
members to continue with the strategies without solely rely-
ing on the research team. This visit followed a similar format
as the second visit, focusing on progress made, challenges
experienced, and any outcomes from the discussions and
strategies.
During these three visits, assistants collected quantitative

information such as the number of compound members who
attended, the type of toilets, and the number of cubicles
being shared. They also collected qualitative data including
the strategies that had been implemented by the compound
members, challenges faced, and benefits experienced.
Where possible, the assistants observed the cleanliness of
the toilets. Compound meetings were only held if a minimum
of 50% of all compound members who used the toilet were
available. If the members were not available or the numbers
were not enough, the meetings were postponed to a time
that was convenient for all members.
Three more follow-up sessions were conducted remotely

through phone calls due to restrictions in fieldwork activities
as a result of the COVID-19 pandemic. The fourth and fifth
follow-up visits were held approximately 3 weeks after the
preceding visits while the sixth and final follow-up was held
1 month later. Data was collected through phone calls to the
compound representatives, and to at least two other com-
pound members. Discussions during the phone calls
focused on the progress made and challenges faced.

Ethical procedures. Ethical approval for the study was
obtained from the ethics committee of the Great Lakes Uni-
versity of Kisumu GLUK (Ref: GREC/001/285/2018). A
research permit was further obtained from the Kenya
National Commission of science and Technology (Ref:
NACOSTI/P/18/5546/24979) and from the Kisumu County
government. Permission to conduct the study was sought
from administrative heads at the local level in the study area.
During the group discussions, field assistants detailed the

purpose of the study, progress and findings from previous
phases, the purpose of the group discussions, duration of
the discussions, actions that would be taken to ensure ano-
nymity and confidentiality such as not using names, and the
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next steps after the discussions. They were also informed
that they were free not to continue with the discussions if
they chose to. Discussions began after all questions from the
participants had been answered satisfactorily, and partici-
pants had given their signed consent to participate in the
discussion.
During the first household visits, field assistants provided

detailed information sheets to the participants. The assis-
tants explained the details of the information sheet, including
the purpose of the study, reasons why the compounds were
selected, the study procedures including community dis-
semination plans, duration of the discussions, expected
requirements from the participants, steps to ensure confi-
dentiality, how the data would be used, and contact informa-
tion of the researchers. They were allowed to ask questions
after which they were given a copy of the information sheet
to keep. The participants signed two copies of the consent
form in the presence of the CHVs. They retained one copy of
the consent form, and another was kept by the study team.

Data management and analysis. Quantitative data
from the compound visits was analyzed through descriptive
statistics such as means, frequencies, and percentages. Quali-
tative findings from the group discussions were analyzed the
matically using already predefined themes, that is, the inter-
vention strategies. Quantitative and qualitative data were com-
bined during analysis and presented together to provide
meaningful explanations for the uptake of the strategies.

RESULTS

The 38 selected plots began the compound discussions
but six compounds dropped out during the second follow-
up visit due to the unavailability of members or the contact
persons (N 5 2), requests for compensation for attending
meetings (N 5 2), difficult/uncooperative members (N 5 1),
and filled-up pit latrines which made it difficult to implement
the strategies (N 5 1). Three other compounds dropped out
during the third visit because they were not willing to partici-
pate in the strategies (N 5 1), or due to unwilling or unco-
operative members (N 5 2). A total of 29 compounds com-
pleted all the follow-up visits (Table 2).
Compounds had an average of six households, and most

(45%) had tenants as the main occupants. Over 90% of the
toilets were pit latrines which had one to four cubicles that
were shared by the households (Table 2).

Strategy 1: Uptake and attendance of compound-level
meetings and discussions. Most members of the com-
pounds attended the three group meetings and discussions.
One compound in particular recorded 100% attendance in all
the meetings, while all the other compounds had a minimum
of half the number of households attending. As noted in Table
2, whereas the average number of households in the com-
pounds was six, averagely five households were present
during the meetings. In some compounds (N 5 12), we
encountered new compound members who had not attended
the first meeting participating in the second and third follow-
up meetings. This increase was because compound members
and the compound representatives shared the information
with their neighbors, encouraging them to attend the meet-
ings. A tenant in one of the compounds gave reasons why she
encouraged her neighbors to attend the meetings . . .

“because cleanliness of the toilet affects us all, and
we need to discuss together as a team” (Female
tenant, Kanyakwar unit)

In addition, members selected a convenient time and
date, and in doing so, they prioritized the meetings, as noted
by a participant who confirmed that,

“We know that Sunday is a day for the meeting and
discussions” (Female tenant, Kanyakwar unit)

Furthermore, compound members often reported that
they held subsequent meetings (in addition to the meetings
we held with them), where they further discussed implemen-
tation of the strategies and other matters affecting them.
Members who did not attend the discussions were away
due to work, travel, or social functions. Whereas both men
and women attended the discussions, women were the
majority, partly because they were always at home, or were
usually involved in cleaning of the toilets.

Strategy 2: Uptake of the cleaning plan. During the first
visit, almost all the compounds reported that they did not
have any form of cleaning plan. Similar to results from the
earlier qualitative phase,17 toilets were cleaned by any
household on a voluntary basis, or they were cleaned by
individuals from specific households (e.g., women who had
children). A few (13%) compounds admitted that all house-
holds in the compound were involved in cleaning, although
without any form of schedule/plan.
By the end of our visits, approximately 66% of the com-

pounds had adopted a cleaning plan (Table 3). This plan was
either a written schedule or an informal cleaning plan where
households organized themselves according to the order of
houses or days of the week. Where households had a written
plan, the schedule was often pasted on the door of the toilet
or written on a paper and kept by the compound representa-
tive. This plan had the names of individuals from all the
households or their house numbers. According to these
plans, toilets were cleaned on a daily basis, and members
often collectively selected their preferred cleaning days. In
one compound, households had a weekly cleaning plan
before our visits, which they opted to continue with.
Informal plans were agreed upon by members, after they

discussed and organized themselves. For example, partici-
pants in several compounds reported making verbal agree-
ments during the meetings and assigning each household a

TABLE 2
Descriptive summary of the compounds

Variable (N 5 38 unless specified) Frequency (%)

Type of compound
Tenant only 17 (45)
Resident landowner 16 (42)
Compounds with a caretaker 5 (13)

Type of toilet
Pour flush to septic tank 3 (8)
Pit latrine with slab 35 (92)
Average number of households
in the compound sharing the toilets

6 (Range: 2–12)

Number of cubicles shared 2 (Range: 1–4)
Attendance of meetings

First visit (N 5 38) Average: 4.5 (Range: 2–10)
Second visit (N 5 32) Average: 4.4 (Range: 2–8)
Third visit (N 5 29) Average: 4 (Range: 2–8)
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specific day to clean the toilet. Two compounds in particular
felt that they did not need to write down a formal plan and
have it pasted on the toilet because it would be plucked out.
In other compounds, especially those with few households,
members reported no need for a formally written cleaning
plan. Households from such compounds organized them-
selves and often assigned households to specific days of
the week to clean the toilets. Such households frequently
reported that they were few in number and each household
knew when they were to clean the toilet.
Adoption of the discussions and the cleaning plan led to

over 80% of the compounds implementing some form of
organized cleaning, compared with the pre-intervention
stage where households volunteered to clean toilets (74%).
Notably, 47% of compounds had all households involved in
the overall management of their sanitation facility. With
regards to gender, men were directly involved in cleaning in
most of the compounds. When men were not directly
involved, compound members agreed to have women clean
the toilets while men purchased cleaning materials. In such
arrangements, although all households were involved in the
overall management of the sanitation facilities, only specific
households (especially those where women were often at
home) cleaned the toilets, hence the increase from 13% in
the pre-intervention stage, to 44% of cases where specific
households were involved in cleaning. Before implementa-
tion of the intervention strategies, the specific households
that were involved in cleaning were those with younger chil-
dren, with little or no participation by other households.
The plan to have men purchase cleaning materials and

have women clean the toilets was acceptable to compound
members, as it was noted that some women were not com-
fortable with asking men to clean the toilets. In one com-
pound for example, a female tenant confessed that:

“I am uncomfortable asking him [a male neighbor] to
clean the toilet” (Female tenant, Kanyakwar unit)

Another female tenant in the same unit felt that:

“It is women who need to clean the toilets, and not
men” (Female tenant, Kanyakwar unit)

In such compounds, men were involved in purchasing the
cleaning items while women cleaned the toilets. Men were
also exempted from cleaning in cases where they were

unmarried and/or not always at home. In instances where
individuals were not available to clean the toilets, they
agreed to exchange their cleaning days with their neighbors,
or they asked their neighbors to clean the toilets on their
behalf. In one compound for example, a man opted to pay
his neighbor to clean the toilet.
Compounds experienced various challenges with the

cleaning schedule, mainly its getting torn or plucked from
the toilet door (N 5 3). Lack of materials to paste the written
schedule on the toilet door was also a common challenge.
Other challenges arose from the movement of tenants out of
the compounds, or their movement to rural areas especially
during the COVID-19 pandemic. Consequently, the available
households cleaned the toilets on the days when their neigh-
bors were to clean, or they had to rewrite the cleaning plan
and only involve the available households.

Strategy 3: Monitoring and taking responsibility.
Before the introduction of the intervention strategies, none
of the tenant-only compounds had any individual who was
responsible for overseeing cleanliness of the sanitation
facilities. Landowners and caretakers often took on this
responsibility in compounds where they resided mainly
because of their status as landowners or caretakers in the
compound. Compound members selected the caretaker
(8%), landowner (34%), or one of the tenants (42%) to be
responsible for monitoring the progress of the strategies
that were being implemented in their compounds. In com-
pounds where the landowners were resident, members
selected them to oversee and be responsible for the initia-
tives, while in compounds without a resident landowner,
members selected the caretaker or one of the tenants.
Besides being our contact persons within the compound,
the selected individuals also followed up with members
and reminded them of meetings, they organized the com-
pound members and drafted the cleaning plan, they fol-
lowed up on any individuals who missed the discussions,
and reminded members to clean the toilets. In a handful of
the compounds (16%), the members felt that they did not
need anyone to act as a monitor, since “they were all
adults and could organize themselves.”

Other strategies that were implemented. In addition to
the proposed strategies, compounds implemented addi-
tional strategies, which included individual or collective con-
tribution of resources for purchase of cleaning materials and

TABLE 3
Cleaning practices before and after the intervention strategies

Variable Before (N 5 38) Frequency (%) After (N 5 32) Frequency (%)

Availability of a cleaning plan/schedule
Yes* 1 (2.6) 21 (66)
No/No need 37 (97.4) 11 (34)

Cleaning arrangements
No cleaning 3 (8) 2 (6)
Cleaning done by specific households 3 (8) 2 (6)
Voluntary cleaning 28 (74) 1 (3)
Organized cleaning 4 (10) 27 (84)

Who is involved in cleaning/management
All households 5 (13) 15 (47)
Any household 25 (66) 1 (3)
No cleaning 3 (8) 2 (6)
Specific households 5 (13) 14 (44)
* After the visits, compounds had a cleaning plan, even when it was not always written. The “NO” also includes compounds who had some order in cleaning the toilet, but they felt that there was

no need for a cleaning plan.
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agents (N 5 14); purchase of a padlock and locking of the
toilets (N 5 9); cleaning and slashing grass next to the toilet
(N5 1); emptying of filled up pit latrines (N5 1); accompany-
ing young children to the toilet to avoid misuse (N 5 1);
installing handwashing containers (N5 5); cleaning the bath-
rooms in addition to the toilets (N 5 4); and instituting rules
for use of the toilet (such as not dumping diapers in toilets,
not allowing households from other compounds to use the
toilet, warning and evicting members who do not participate
in cleaning) (N5 4).

Reported benefits. Compound members reported vari-
ous benefits as a result of the strategies. The most evident
benefits were greater cooperation/teamwork among mem-
bers, unity, and improved relationships among households.
For instance, compound members in all the units reported
that “they were able to share and solve their problems” or
that “they became united.” Improved relationships contrib-
uted to the success of the strategies, as noted by one land-
lord respondent:

“The good relationship among the members enhanced
the implementation of the cleaning plan” (Landlord,
Central Unit)

A tenant from another compound also confirmed that the
improved relationship led to households reminding each
other to clean the toilets.

“Households remind each other when it was their turn
to clean” (Female tenant, Western A unit)

The improved relationships made it easier for compound
members to organize themselves and participate in other
compound-level activities such as cleaning the compound
and barring outsiders from sneaking into and using their toi-
lets. Individuals who previously cleaned the toilets voluntarily
without help from their neighbors reported satisfaction and
relief from everyday cleaning and from division of work
among all households.
Participants also reported that their toilets were cleaner

because they were locked to prevent use by non-compound
members who soiled them, and due to regular cleaning. One
landlord for example, proudly stated that

“My toilet is the cleanest in the area” (Landlord,
Kanyakwar unit).

Participants also reported that the toilets were cleaner
because of improved behavior. Households used the toilets
responsibly since they understood the effort involved in
cleaning the toilet. Compounds that collectively bought
cleaning soap expressed satisfaction by stating that the
odor from the toilet had reduced. The cleanliness of the toi-
lets was confirmed by observations from the research assis-
tants, as some compounds (N 5 10) showed improvement
in the hygiene levels of their toilets from a soiled and smelly
state during the first visit, to the reduction or total elimination
of the odor and fecal matter around the toilet by the third
visit. In terms of health benefits, one respondent reported
that an infection that was suspected to have arisen from
using a dirty toilet had cleared.

“Since we started cleaning the toilet, the infection has
disappeared, and this has encouraged us to continue
cleaning the toilet” (Female Tenant, Central Unit)

Other reported benefits included improved relationships
between the CHVs and the community members, as well as
the sharing of experiences with neighboring compounds and
encouraging them to keep their toilets clean.

DISCUSSION

Using a participatory approach based on the Behavior
Change Wheel, this study details the development and test-
ing of compound-level strategies to improve the cleanliness
of shared sanitation facilities in low-income settlements of
Kisumu City in Kenya. The strategies were developed
through a series of workshops and group discussions with
stakeholders and community members. The intervention
package included activation of discussions within the com-
pounds, development of a cleaning plan, and instituting a
monitoring system. These strategies were tested in selected
compounds through a series of follow-up visits led by the
research team and CHVs. Uptake of the strategies showed
their potential for implementation, as the discussions
enabled compound members to formulate a cleaning plan
and select individuals to oversee their initiatives. Addition-
ally, the strategies led to compound members adopting
other strategies collectively, which together contributed to
their involvement and participation.
The development phase of the intervention entailed sev-

eral workshops and group discussions. These were neces-
sary to validate the information obtained from one data
source and served as a form of internal validation. Results
from the workshops spoke to similar intervention strategies,
which were then confirmed by group discussions. The policy
level strategies that were proposed during the stakeholder’s
workshop are worth noting as they speak to the policy-level
strategies in the theory used. For example, in this study,
policy-level strategies proposed during earlier qualitative
research indicated the need for guidelines, regulations, and
environmental planning17 and these needs were also identi-
fied by stakeholders at the workshops. At the compound-
level, landowners suggested the inclusion of rules and
regulations around shared sanitation facilities, while tenants
suggested provision of materials for cleaning the facilities.
This divergence between landowners and tenants speaks to
the different roles played by the two groups in sanitation, as
landlords are owners and may wish to minimize additional
costs to their sanitation facilities, whereas tenants who
are everyday users of the shared toilets involved in their day-
to-day cleaning would prioritize maintenance of the facili-
ties.29,30 The most important aspect highlighted in this study,
however, is the importance of involving end users through-
out the research process, including during the development
and testing of interventions to improve user experience.
Landlords for example, invest in sanitation, while tenants are
more transient and may not be deeply invested in the long-
term. However, both groups are critical in coproducing solu-
tions and improving the cleanliness of shared sanitation
facilities.
Regarding the intervention strategies developed, we real-

ize that some of the tested strategies are in line with the
Ostrom principles mentioned in previous studies related to
shared sanitation4,31 however, the study limited itself in test-
ing the strategies identified from the group discussions and
the workshops. More specifically, it was noted that
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compounds benefited from discussions among their mem-
bers. A similar approach has been tried in Uganda, where
discussions improved the behavior of individuals in terms of
cleaning their shared toilets.14 These discussions also
improved and strengthened relationships among compound
members, promoted unity, trust and cooperation among
them, and enabled collective action, above and beyond the
strategies that had been proposed. These results corrobo-
rate previous studies that social capital and collective action
are necessary and important in the management of shared
sanitation facilities, and that social networks and relation-
ships play a significant role in the success of collective
actions.31,32 The importance of social capital and collective
action was demonstrated through the adoption of the clean-
ing plan. After the compound discussions, members trusted
each other and participated in cleaning, sometimes without
a formally written schedule while others contributed resour-
ces, and some households cleaned for their neighbors.
Other equally important social dynamics include gender and
social/cultural norms. Our study contributes to previous
results which showed that women are involved in or consid-
ered to be responsible for everyday sanitation
aspects.18,32–34 A social/cultural bias was evident in our
study, as men were excused from actual cleaning, and were
instead allowed to participate in other ways, such as pur-
chasing cleaning materials. Notably, not all men were
excused, as others were willing to, and actually participated
in the cleaning as well as other activities. These results point
to the need for understanding such dynamics and the moti-
vations that influence participation of all users to avoid a
state of collective action failure.35

It is important to note that clean shared toilets are accept-
able to users in low-income areas. Although studies have
highlighted decreasing satisfaction among users with shared
sanitation facilities,36–38 this dissatisfaction may be due to
lack of cooperation and unclean toilets. It is therefore possi-
ble that levels of dissatisfaction may reduce when there is
collective action and users have clean toilets. This assertion
is supported by recent studies indicating that cleanliness,
privacy, and safety/security are attributes that make shared
sanitation facilities acceptable,39 and which may eventually
lead to other benefits such as mental well-being.40 Our
results therefore support the importance of focusing on
behavior of users of shared sanitation facilities especially in
low-income areas.
In terms of designing an intervention package, results indi-

cate that strategies to improve the cleanliness and manage-
ment of shared sanitation facilities need to be considered as
a collective package, and not individually. In our case, strat-
egies entailed joint discussions that incorporated education
and awareness, development of a management system
through organized cleaning plans, and a form of monitoring.
The discussions were necessary to develop an agreed upon
cleaning plan, and to select individuals who would monitor
the cleanliness. Notably, these cleaning plans were modified
to suit the users. For example, some preferred a daily sched-
ule, whereas others preferred a weekly schedule. The form
of monitoring was also agreed upon by the compound mem-
bers, with some compounds choosing to have an individual
assigned as the leader, and others opting to take up per-
sonal responsibility. We also note that each of the interven-
tion strategies may need to be modified to increase their

suitability for uptake. For example, although many house-
holds adopted some form of a cleaning schedule, having the
cleaning plan stuck on the door may not be sustainable, and
other approaches, like the modified form of a cleaning
schedule implemented in Zambia, may have to be consid-
ered.15 Guided by the theory, we note that intervention strat-
egies should not only include collective action, but should
also have both personal and collective benefits since shared
toilets are akin to public goods.41,42 Personal benefits may
for example be realized through improved well-being, and
collective benefits through clean shared toilets. Actions are
necessary to ensure that collective action failure does not
occur. In informal settlements, such failures may be perpetu-
ated by the movement of members out of the compound, or
a lack of trust among compound members.
This study was not without limitations. It was not a cause

and effect study, and we certainly did not aim to show the
effect of the strategies on the cleanliness of shared toilets or
specific health outcomes. While we aimed to develop and
test implementable strategies, we recommend that imple-
mentation of these strategies may best be evaluated by
quantitative approaches which examine the effects of the
strategies on measurable outcomes. Secondly, data collec-
tion during the last three stages was done through phone
calls, and although we were not able to ascertain the validity
of the results due to movement restrictions, we confirmed
the responses by making phone calls to other compound
members. It is possible that the cleanliness of the reported
sanitation facilities was a subjective observation, a limitation
that can be addressed in further studies. Finally, the study
was limited by the available sanitation technologies which in
turn affected any interventions to clean the toilets (e.g., pit
latrines that filled up). This challenge may need to be
addressed at a wider level, such as the city level, by the
planning, environment and public health departments to
determine appropriate sanitation interventions in low-
income settlements.

CONCLUSION

Although shared sanitation facilities are perceived as pos-
ing health risks to users, they are a common phenomenon in
low-income settlements where residents may not be able to
afford individual household sanitation facilities. This study
details the development and testing of strategies to improve
the cleanliness of shared sanitation facilities. Results high-
light that if users of shared sanitation facilities are empow-
ered, they are able to collaboratively work together to
improve the cleanliness of their facilities, and thus reduce
their health risks. Social capital and collective action are
important prerequisites for behavior change and their devel-
opment should be examined within each context. Possible
interventions for large-scale implementation should incorpo-
rate aspects that enable users to build social capital and
improve community behavior, while stakeholders such as
local government should define minimum criteria and guide-
lines for provision of sanitation facilities.
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