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Shared sanitation facilities have replacedopendefecation inmany areas, improving sanitation access.
Although a broad body of literature has been published regarding the importance of shared sanitation
services, it is still unclear how to assess their quality. The objective of this review was to synthesize
evidence on the use of shared sanitation facilities in informal settlements and identify indicators for
assessing their quality.Weconductedasystematic reviewof relevant studies anda total of 248studies
were included in the final analysis. Findings include a proposed list of indicators for evaluating the
quality of shared sanitation such as the number of people sharing facilities, cleanliness, privacy, facility
location, accessibility, and safety, and a tool for distinguishing between sanitation facilities that are
improved shared, basic shared and unimproved shared. We recommend incorporating the proposed
indicators in primary data collection, and routine national and global sanitation monitoring.

Access to sanitation remains a challenge in many parts of the world. An
estimated 30% of the world’s population lives in informal settlements (or
slums, as definedby theUnitedNations1), and their population continues to
grow. These settlements present unique challenges to the provision of
sustainable and hygienic sanitation, particularly in sub-Saharan Africa and
in Central and Southern Asia where 762 million and 482 million from the
general population, respectively, lack access to basic sanitation services2.
Poor sanitation access in informal settlements is caused by several factors,
including inadequate infrastructure and lack of proper planning3,4,5. In the
absence of accessible sanitation infrastructure and waste disposal mechan-
isms, open defecation and improper waste disposal become common
practices, resulting in contamination of drinking water sources and the
spread of diseases6,7,8. Furthermore, the inadequate number of sanitation
facilities, lack of maintenance, and limited access to clean water further
exacerbate the sanitation challenges in these settlements9,10,11,12,13. These
communities are also often transient14 and lack formal legal recognition,
making it difficult to invest in and implement long-term solutions for
sanitation15,16. Yet it is projected that the number of people living in informal

settlements will increase to 2 billion by 2030 and 3 billion by 205017, despite
efforts by governments, local authorities, and international institutions to
curb their expansion18.

In many places shared sanitation facilities have been effective in
improving sanitation access, replacing open defecation19,20, which is much
more detrimental to public and environmental health21. Provision of indi-
vidual household toilets can be challenging and unfeasible in places with
high population density, insufficient space, high capital costs, and the
quantity of water required to operate most sanitation systems
efficiently4,22,23. In such conditions, high-quality shared toilets may be the
most viable option for extending sanitation services to residents15,24,25.
Where land tenure status is murky, many residents live on rented or
squatted land, which makes it impossible for them to make any decisions
regarding the development or use of the land26,27. As of 2022, it is estimated
that 570 million people shared sanitation facilities with other households2.
Considering that sharing of sanitation facilities is likely to be higher in urban
slums and other high-density informal settlements with inadequate
services28, households in informal settlements likely make up a large
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proportion of this estimate. It is also common for multiple households to
share sanitation facilities in planned residential areas29. It has been reported
that communal living is prevalent in many urban areas in low- andmiddle-
income countries (LMICs), where up to 80 families live together in a
compound and share sanitation, cooking, and other facilities30. Research
indicates that nearly one in five people in Sub-Saharan Africa (18%) and
Eastern Asia (19%) use shared sanitation; it is especially common in Ghana
(59%), Congo, and Gabon (both 34%)29,31,32. It may be necessary to provide
shared sanitation as an interim step in these contexts due to the challenges
associated with implementing household toilets3,33.

Studies investigating shared sanitation services in informal settlements
have focused on their prevalence29, contribution to improving sanitation
access in informal settlements15,25, perceptions of users34–37, and associated
health outcomes38–40. It has been reported that users of shared sanitation
facilities seek qualities such as affordability, cleanliness, access 24 h a day,
accessibility for everyone (irrespective of gender, age, ability, or condition),
privacy, access to handwashing facilities, good lighting, and responsiveness
to their menstrual health needs3,19,34. The majority of studies examining the
health impacts of shared sanitation facilities compare them to individual
household toilets21,39.Many report that poorlymaintained shared sanitation
facilities can serve as environmental reservoirs for pathogens that cause
diarrhea, increasing the risk of diarrheal disease41,42. Despite the negative
health outcomes associated with shared sanitation when compared to
household toilets, shared sanitation offers health improvements when open
defecation is the only alternative, and maintaining cleanliness and high
hygiene standards can help minimize this risk21,34,36. There are some studies
that link some characteristics of shared sanitationwith health outcomes, but
there is no comprehensive framework that can be used to assess which
dimensions of shared sanitation are most critical.

Despite growing interest in shared sanitation, the measurement of
different aspects of shared sanitation remains challenging25. Currently,
national and global monitoring systems have difficulty distinguishing
between high-quality shared sanitation facilities and unacceptable
ones15. Additionally, it is uncommon for censuses and national house-
hold surveys to ask whether households share sanitation facilities: only
85 countries reported that information to the Joint Monitoring Pro-
gramme (JMP) in 201515. Furthermore, important elements of shared
sanitation such as the number of households or people sharing, safety,
privacy, accessibility, and cleanliness are seldom measured in routine
data collection processes. For example, in the Demographic Health
Survey (DHS) and the Multiple Indicator Cluster Surveys (MICS), data
on shared sanitation use were derived from two core questions – “Do you
share this facility with other households?” and, if yes, “How many
households use this facility?”. In more recent versions of the MICS, an
additional question is asked on whether the facility is shared with per-
sons known to the respondent, such as neighbors, (i.e., shared private) or
if shared with the general public (i.e., shared public)28. Given these
limitations in monitoring, the JMP classifies shared sanitation as a
‘limited’ sanitation service2, and research is needed to build the evidence
on a set of indicators that can be considered for distinguishing high-
quality shared sanitation from unacceptable ones.

This systematic review aimed to collect evidence on indicators for
evaluating the quality of shared sanitation and to recommend a set of
priority indicators linked to positive health outcomes. Having clear criteria
for distinguishing between high-quality shared facilities and unacceptable
ones will enable higher accuracy during monitoring. Governments, devel-
opment partners, and sanitation actors can adapt the proposed criteria to
improve and incentivize further investment in sanitation programs in
informal settlements.

Methods
Systematic review protocol and reporting guidelines
This reviewwas conducted according to the 2020PreferredReporting Items
for Systematic Reviews and Meta-Analyses guidelines43. A review protocol
for the study was registered prospectively on PROSPERO, the international

prospective register of systematic reviews for human and animal studies [ID
CRD42023431460].

Search strategy
Seven databases (PubMed, Scopus, Embase, Cochrane Central, Global
Health, Environment Complete, and Virtual Health Library (VHL)
Regional Portal) were searched for studies published up to June 30, 2023.
Grey literature databases were also searched. We searched grey literature
databases through Google Scholar as well as government and non-
government websites and databases. In total, 19 websites were searched for
grey literature. A detailed search strategy containing terms for shared
sanitation and informal settlements, including alternative spellings and
synonyms, was developed for PubMed, and revised appropriately for each
database used. The search strategy documentation is provided in the Sup-
plementary information. The electronic search was followed by a manual
search of the reference lists of all potentially eligible studies obtained as full
reports to identify any further studies not retrieved by the electronic search.

Inclusion and exclusion criteria
Studieswere included in thefinal analysis if theymet the following inclusion
criteria: (1) Study reported on sanitation facilities that are shared by more
than one household; (2) Study reported the use of public or communal
toilets; (3) Study focusedon informal settlements; (4) Studywaspublished in
the English language, and (5) Study was published before June 30, 2023.
Studies were excluded if they focused on non-household sanitation or
institutional sanitation such as in schools, markets, transport hubs and
healthcare facilities (all of which exist in informal settlements). No restric-
tions were applied based on the geographical location of the study (studies
from low- and middle-income countries as well as high-income countries
were included in the review).

Screening of studies
Screening and management of literature was conducted in Covidence, a
web-based software platform that streamlines the production of systematic
reviews. Duplicate studies were removed before screening. Two reviewers
independently completed the initial screening of titles and abstracts.Where
therewas uncertainty in rejecting a title or abstract, the full textwas obtained
for further screening. Two independent reviewers also performed full-text
screening. Tominimize bias, a third reviewer examined 10% of all screened
full texts.Whenever conflicts occurred during the screening process, a third
neutral reviewer was consulted for the final decision.

Data extraction and analysis
Data extraction was conducted using a piloted form, extracting general
study information (e.g., author, date of publication, study design, study
methods, country of study, etc.), the profile of sanitation users (dis-
aggregated by gender and age), perspectives on cleanliness practices, priv-
acy, safety concerns, costs, management of shared facilities, indicators for
evaluating shared sanitation, and direct and indirect health outcomes. We
chose these parameters based on five normative criteria in the Human
Rights toWater and Sanitation framework, namely availability, quality and
safety, physical accessibility, affordability, and acceptability. Additionally,
existing literature on the topic was used to guide data extraction. The
extraction form was piloted using 10 randomly selected studies. Any dis-
crepancies identified during the pilot were jointly discussed and resolved.
Data extraction was completed by five reviewers. Data on user perceptions,
attitudes and experiences, and health impacts were tagged with author
information and exported to a Word processor. Findings were grouped by
number of households sharing a sanitation facility and country of study.

Risk of bias assessment
Study quality and risk of bias were assessed using previously established
protocols44,45. For observational studies, quality was assessed using a tool
adapted for water, sanitation, and hygiene (WASH)-related studies45, and
non-observational studieswere assessed using theROBIS tool for evaluating
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the risk of bias44,46. Where reviewers disagreed during the screening and
extraction stages, disputes were resolved by discussion among all reviewers.
The quality of papers was assessed based on the quality of reporting, risk of
bias, and appropriateness of conclusions. A 10-item checklist was used to
assess the quality of evidence and assign anoverall rating for each study. The
domains considered in the checklist were: well-articulated aims and
objectives, sufficient detail provided for context, clarity of study design, data
collection procedures, quality of data analysis, rigor of study methods,
interpretation offindings, disclosure of study limitations, appropriateness of
study conclusions, and strength of evidence. All items in the checklist
received a score of 0, 0.5, or 1, corresponding to low, moderate, and good,
respectively.

Indicator selection framework
The indicators that were included in this analysis were determined induc-
tively from published studies25,37,40,47,48. The quality of the indicators was
assessed against a checklist of criteria for selection of high-performing
indicators outlined in a prior study49. This criteria was selected because of its
practical relevance for data collection, WASH policy, and practice50. Can-
didate indicators were selected and prioritized using the following checklist:
• Accepted practice and history of use—Refers to the degree to which an

indicator is consistent with current and previous practices. An indi-
cator may be selected based on the advantages identified from its
previous use, or the discussionof acceptedpractice andhistory of use of
an indicator may result in data collection in a different or novel
direction.

• Measurable—Indicator is straightforward tomeasure and quantifiable.
• Availability of data—Data is available and accessible, accurate, com-

parable over time, complete with historical information and covering
sufficient geographic areas. The discussion should include the avail-
ability of data at a single point in time (e.g., baseline data) andovertime,
as appropriate.

• Applicability in different settings—Refers to the extent to which an
indicator is relevant in diverse settings. The ability to collect compar-
able and consistent data across space and time is an important con-
sideration relevant to the utility of an indicator.

• Burdenofdata collection—Refers to thedegree towhichdata collection
imposes a burden on participants and requires a substantial resource
life. It is important that the indicator limits both the human and fiscal
burden of data collection.

• Clarity of focus and meaning—Indicator should adequately represent
the descriptor or marker being measured without ambiguity. This
includes defining the indicator in a way that can be consistently
interpreted by all audiences.

• Independence of indicator and value within a set of indicators—Refers
to the extent to which a single indicator adds meaning to the set of
selected indicators. This criterion aids in identifying duplications or
redundancies in data collection and may result in the use of a more
manageable, smaller number of high-performing indicators.

Eachcandidate indicatorwas scored for its suitability in relation to each
criterion. An indicator was assigned “high” if it met more than six criteria,
“medium” if it met between 4–5 criteria, and “low” if it met 1–3 criteria.
Based on this rating system, a final set of indicators was chosen.

Role of funding sources
The funders of this studyhadno role in the study’s design, conduct, analysis,
interpretation of results, or the writing of the report.

Results
Characteristics of included studies
In total, 4741 peer-reviewed studies and 2788 grey publications were
identified through the search. The distribution was PubMed (NLM) (844),
Scopus (Elsevier) (1221), Embase (Elsevier) (897), Cochrane Central
(Wiley) (62), Global Health (Ebscohost) (779), Environment Complete

(Ebscohost) (312), and VHL Regional Portal (626). Duplicates were
removed and 1953 unique articles were screened against the inclusion cri-
teria. After the screening process was completed, a total of 248 articles were
included in the final analysis (Fig. 1).

A total of 23 countries across Africa, Asia, South America, and Europe
were included in the studies (Fig. 2). Most of the included studies were
conducted in Sub-SaharanAfrica (n = 114) and SouthernAsia (n = 64), and
14 were conducted in more than one LMIC. India (n = 41), Kenya (n = 28),
and Uganda (n = 21) had the highest number of studies. The focus or the
context of all studies was informal settlements. In total, 179 informal set-
tlements were covered in the review. All studies were conducted in
urban areas.

Quality assessment results
The result of the study quality assessment showedminimal variation across
studies (Fig. 3). The quality of studies was assessed based on the quality of
reporting, risk of bias, and appropriateness of conclusions. Evaluated papers
were scoredona scale of 1 to13.Themeanquality assessment scorewas85%
(score of 11/13). Although many studies sufficiently reported details of the
study design, data collection and analysis, our assessment obtained an
average 72% rating for rigor ofmethods used.Only 74%of evaluated studies
sufficiently described their study limitations. Themost frequently identified
issues in the quality assessmentwere inadequate description of data analysis
methods, lack of data collection validation (e.g., pilot interviews), and lack of
data verification (e.g., use of independent coders).

The long list of indicators
Table 1 presents evidence regarding indicators for monitoring shared
sanitation quality. It shows a long list of indicators and their domains and
then assesses them according to seven criteria levels: accepted practice and
history of use; measurable; data availability; applicability in many different
settings; burden of data collection; clarity of focus and meaning; and
independence of indicator and value within a set of indicators. It is worth
noting that most studies did not report a consistent domain classification
(this refers to categorizing indicators according to specific areas of interest or
similar themes).

Collectively, the proposed set of indicators provides a hypothesis for
the assessment of shared sanitation quality. We submit that this suite of
indicators could be tailored to address assessment priorities in a specific
place and time. It is important to reassess the list of potential indicators as
new information, technologies, and data-collection techniques become
available. We selected six indicators that scored over 80% in the evidence
quality appraisal andwerehighormedium in the indicator selection criteria.

The body of research supporting the final six selected indicators
The review identified key aspects of shared sanitation quality: availability,
quality/safety, physical accessibility, affordability (or economic accessi-
bility), and acceptability were factored into the analysis. Several studies
reported key considerations for improving the quality of shared sanitation
facilities and their management23,31,34,47,48,51–60. Six commonly reported qua-
lities were identified across the literature as prioritized by users of shared
sanitation. Adetailed characterization of each quality aspect and supporting
evidence is discussed in Table 2.

Number of households sharing a sanitation facility. The number of
people sharing a sanitation facility is a critical determinant of shared
sanitation quality. Of the studies reviewed, 52 (21%) reported an estimate
of the number of households or people who shared a sanitation facility.
The average number of households sharing a sanitation facility across
these studies was 16 and the average household size across our sample
was 5. Heavy sharing (>10 households per facility) was less commonly
reported than fewer households sharing a facility (<10 households).
There was no consideration of gender ratios, children-to-adult ratios, or
livestock ownership when determining the number of people sharing a
sanitation facility.
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Fig. 1 | PRISMA flow diagram for studies included
in the systematic review. The majority of included
studies were cross-sectional (n = 133) and case stu-
dies (n = 45). Reports (n = 15), reviews (n = 10), and
expert opinions (n = 10) were common ways that
evidence was presented in the literature. Few case-
control studies (n = 8), cohort studies (n = 8), and
experimental design (n = 9) met the inclusion cri-
teria. Policy analysis (n = 7) and modeling studies
(n = 3) were also included. A summary of the
reviewed evidence by study design is shown in
Table 3.

Fig. 2 | Distribution of included studies. Geographical distribution of studies included in the systematic review, representing research conducted across more than 23
countries.
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There was evidence that the number of households sharing sanitation
facilities is inversely proportional to the facility’s quality25,61. More people
sharing a facility impacts the level of cleanliness, as well as maintenance
patterns55. When a compound has many members, even when there is a
leader, reaching a consensus may be difficult because of differences in
opinion, uncooperative members, or the inability to meet with all members
at the same time37,62,63. Due to this, maintaining a clean facility can be
challenging. Some evidence suggests that outsiders and the public should
not use compound sanitation facilities meant for residents29. The argument
is that the number of users sharing a toilet should be kept small enough to
manage collective cleanliness and maintenance. Some studies substantiate
this finding, suggesting that sharing toilet facilities between too many
households could lead to disagreements and non-use64.

The threshold number atwhich toilet sharing is deemedacceptable has
been suggested in prior literature65,66. Depending on the literature, it is
recommended that no more than five households or 30 people are allowed
to share a sanitation facility and that those sharing should be related to each
other in a way25. There is also evidence that a different threshold may be
needed in humanitarian settings; the SPHERE guidelines (a set of principles
andminimumhumanitarian standards) recommend up to 4 households or
20 people use a toilet65. The reality is that there is no conclusive scientific
evidence to support a cutoff number of people sharing a toilet. Rather, an
argument is made that when there is kinship (for example, members of the
same family), or familiarity (for example, tenants of the same landlord), this
forms a point of mutuality that allows for the establishment of a cleaning
system and conflict resolution system.We argue that adopting this criterion
risks limiting improvement efforts to extended family settings at the expense
of other populations. A better solution would be to develop strategies for
better communication, understanding, and resolving conflicts among toi-
let users.

Where more households share a latrine, it is often necessary to
implementmanagement strategies that guide latrineusers67,68. These include
dividing latrine units intomale and female, assigning particular latrine units
to specific families, organizing monthly compound-wide cleanings, arran-
ging financial contributions for ongoing maintenance, and regulating use
with keys68. According to a study, shared toilets are more likely to be safe,
functional, and well-maintained than non-shared toilets because pooling
cash resources makes building, maintaining, and operating a shared facility

easier than trying to resolve challenges as a single household69. Furthermore,
cleaner shared facilities can have a financial incentive for landlords. In one
study, landlords who offered better sanitation facilities to their tenants were
able to raise their rents69. However, it is important to note that this assumes
thatmanagement decisions need to be taken by the users internally, without
external support. In rural water supply there has been a lot of discussion
about community management working better if communities can call in
external support to help improve decision-making or deal with complicated
problems. In the case of shared sanitation, this is never considered because
sanitation is considered an internal issue within the household/compound.
This can be explored further in research. In conclusion, a low number of
users familiar with one another is essential for linking shared sanitation use
to positive health outcomes, and it scores a medium score against the
selection criteria outlined in Table 3.

Facility location. A total of 29 (12%) studies examined how facility
location impacted the quality of sanitation services and user perceptions.
Results show that in-compound shared sanitation facilities have advan-
tages over those located outside compounds21. Shared sanitation facilities
that are located within compounds or yards are more accessible and
convenient, save time walking to a public toilet, and provide a sense of
safety and security to users compared to using public toilets located
outside residential compounds, particularly at nighttime34,70. It is
important to reflect on how limited evidence exists to support the claim
that sharing toilets with known people can reduce the risk of sexual
assault (since, often, sexual violence is perpetrated by people who are
familiar to the victim)71.

A common feature of in-compound shared sanitation facilities is that
they are typically free at the point of use for tenants, which makes them a
cost-saving alternative to public facilities on a day-to-day basis34. Installa-
tion, maintenance, and repair costs are typically covered by the landlord or
collectively by the tenants25,72. They also tend to be cleaner than public toilets
and canminimize distress that can occur whenwaiting in line orwaiting for
a toilet for a long time34. Although the distance taken to walk to a sanitation
facility was commonly linked to perceptions of safety, especially among
women and girls, few studies examined this association empirically. In
general, toilet facilities within residential compounds are associated with
positive health and well-being outcomes, including perceptions of safety,

Fig. 3 | Study quality assessment. Study quality was assessed based on quality of reporting, risk of bias and appropriateness of conclusions. A total of 248 studies that were
included in the review were assessed.
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and should therefore be considered critical indicators of high-quality shared
sanitation.

Facility cleanliness. Of the studies reviewed, a total of 90 (36%) reported
cleanliness of shared sanitation facilities to be an issue and noted the

importance of further strategies for effecting high standards of cleanli-
ness. Across the literature, complaints related to the cleanliness of the
facility were commonly reported by shared sanitation users, regardless of
the number of households sharing19,34,36,73. Conflicts related to cleaning
often arose due to a lack of an enforced cleaning schedule, inadequate

Table 1 | Initial long list of indicators for evaluating the quality of shared sanitation

Criteria

Factor Indicator Source C1 C2 C3 C4 C5 C6 C7 Overall rating on
indicator selection
criteria

Strength of
evidence / quality
appraisal score

Cleanliness Clean and hygiene level is well maintained at all times. 34 ✗ ✗ ✗ ✗ ✗ Medium 92%

Having a sealed toilet to reduce smell and
contamination.

25,37 ✗ ✗ ✗ ✗ ✗ Medium 100%, 65%

Shared responsibility for cleaning and involving all users
in cleaning through a rotational system.

25,36 ✗ ✗ ✗ ✗ ✗ ✗ ✗ High 100%, 65%

Devoid of poor user behavior such as soiling the facility
with feces or urine and spitting on the floor.

35 ✗ ✗ Low 92%

No odor. 19 ✗ ✗ ✗ ✗ ✗ Medium 88%

Having a designated caretaker or cleanliness system 19 88%

Sharing Sanitation facility is used by multiple households? 34 ✗ ✗ ✗ ✗ ✗ ✗ ✗ High 92%

Number of households sharing a toilet facility 34 ✗ ✗ ✗ ✗ ✗ ✗ ✗ High 92%

Sharing among people in the same compound but not
accessible to outsiders.

34 ✗ ✗ ✗ ✗ ✗ ✗ ✗ High 92%

Privacy Having an outside lock for security. 25 ✗ ✗ ✗ ✗ ✗ ✗ ✗ High 100%

Having a solid door on the toilet used by tenants with an
inside lock for privacy.

48 ✗ ✗ ✗ ✗ Medium 88%

Solid wall made out of solid material and have no holes
that would allow a person to peek through.

48 ✗ ✗ ✗ Low 88%

Safety and
security

Safe (protects the user from risks such as falling into
the pit).

25 ✗ ✗ ✗ ✗ ✗ Medium 100%

Good lighting available, especially at night. 25 ✗ ✗ ✗ ✗ ✗ Medium 100%

Gender-
sensitivity

Separated spaces for women and men. 25 ✗ ✗ ✗ ✗ ✗ Medium 100%

Availability of menstrual health facilities (e.g. sanitary
disposal bin).

25 ✗ ✗ ✗ ✗ ✗ Medium 100%

Facility
location

Should be located inside the compound. 19 ✗ ✗ ✗ ✗ Medium 88%

Should not be located too far from people’s premises. 19 ✗ ✗ ✗ ✗ ✗ Medium 88%

Accessibility Accessible to all members of the household, including
those with disabilities.

19 ✗ ✗ ✗ ✗ ✗ ✗ ✗ High 88%

Accessible at all times (7 days a week, 24 hours a day). 19 ✗ ✗ ✗ Low 88%

Structural
quality

No signs of cracking or instability. 37 ✗ ✗ ✗ ✗ ✗ Medium 65%

Superstructure is regularly maintained. 37 ✗ ✗ ✗ ✗ Medium 65%

Facility
management

Communication and problem-solving mechanisms
among tenants, and between tenants and landlord.

37 ✗ ✗ Low 65%

Timely desludging according to planned schedules or
demand.

34 ✗ ✗ ✗ ✗ ✗ Medium 92%

Technology
design

Tiled floors to improve cleanability. 19 ✗ ✗ ✗ ✗ ✗ Medium 88%

Flush toilet technology. 19 ✗ ✗ ✗ ✗ ✗ Medium 88%

Availability of a functional handwashing facility
with soap.

19,48 ✗ ✗ ✗ ✗ ✗ Medium 88%, 88%

Water availability. 19 ✗ ✗ ✗ ✗ ✗ Medium 88%

Criteria:
C1 Accepted practice and history of use
C2 Measurable
C3 Availability of data
C4 Applicability in different settings
C5 Burden of data collection
C6 Clarity of focus and meaning
C7 Independence of indicator and value within a set of indicators
The overall rating on indicator selection criteria is scored as one of three levels:
High—meets 6 criteria and above
Medium—meets 4–5 criteria
Low—meets 1–3 criteria
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water supply, and expensive supplies74–76. In several studies, cleanliness
was said to be more influenced by the nature of the community than by
user numbers. People who are familiar with each other (e.g., family
members or tenants sharing a compound) are more likely to commu-
nicate and establish cleanliness norms. There is, however, a knowledge
gap concerning the threshold beyondwhich a common understanding of
cleanliness becomes difficult. Research on these tensions, as well the
potential for offering external support in making sanitation decisions
should be conducted in the future. Promoting effective landlord-tenant
relationships, in addition to creating cleaning schedules that involve all
users, may be effective in improving latrine cleanliness of private shared
sanitation29,63,77. Community members can also be made aware of the
need for improved cleaning behavior through health and behavior
change education. By implementing a dedicated place to dispose of trash
andmenstrual waste, sanitation facilities can be kept clean, and blockages
can be minimized. The main indicators of poor toilet cleanliness inclu-
ded: the presence of visible feces in the toilet pan or the toilet cubicle, the
presence of flies or other insects, improper disposal of menstrual hygiene
products, odor, poor drainage, or clogged toilets, infrequent or inade-
quate cleaning, lack of cleaning equipment, and a lack of functional
handwashing stations (with soap and clean water). Cleanliness is often
easier in sanitation facilities with plastered or tiled floors31. A shared
sanitation facility should be considered clean if there is a system for
collective cleanliness if there is a designated caretaker, if there is water
available for cleaning, or if the physical design of the facility promotes
cleanliness (e.g., tiled floor).

Accessibility. Accessibility refers to the proximity of toilets to
households, hours of operation, and time spent waiting in queues, as
well as accessibility for disabled persons, the elderly, and children34,78.
Without the safety offered by accessible sanitation facilities, especially
at night, women and girls may be at increased risk of sexual violence,
especially if they must openly defecate at night when shared facilities
are closed79–81. Long wait times34, slippery conditions during rain82, and
distance to access sanitation facilities were other major accessibility-
related barriers. Improvements to shared sanitation should also
address overcrowding and long queues, especially where more chil-
dren are co-users34. This may be accomplished by implementing more
hygienic sanitation facilities per community to decrease the number of
people sharing41,56,83, as well as installing facilities suitable for children,
the elderly, and people with disability. disabled persons84. A shared
sanitation facility is considered accessible if the following criteria are
met toilets are situated near residential premises, and accessibility
features are available for people with disabilities, young children, and
the elderly.

Privacy. Adequate privacy in shared sanitation facilities includes the
presence of well-fitting doors with functional locks, facilities sepa-
rated by gender, solid walls, and roofs without cracks or holes85.
Facilities located closer to households also tended to offer more
privacy, as they were not in a central location such as a main road
where several people pass by ref. 40. Specific indicators of shared
sanitation facilities that offer sufficient privacy include the presence of
a door, the presence of a door locking latch inside a cubicle, the pre-
sence of an outside door lock, especially at night, and a solid super-
structure. Studies report that installing gender-separated toilets can
improve feelings of privacy, however, it is not well documented
whether the inherent net benefit of gender-separated toilets is greater
than the benefit of individual household toilets. According to the
literature, indicators for maintaining privacy in shared sanitation
facilities should include a functional and lockable door and a solid
structure without holes or cracks.

Safety and security. In informal settlements, sexual violence is
sometimes related to the use of sanitation facilities, which leads to
increased anxiety, a sense of powerlessness, and marginalization79,80,86.
There is evidence of increased sexual violence and harassment faced by
women and girls when using sanitation facilities that are located out-
side their homes37,47,48. Having to walk long distances alone at night and
long distances to the toilet heightens the risk of sexual violence79.
Facilities that are located at the periphery of neighborhoods away from
busy streets have been reported as hotspots for sanitation-related

Table 3 | Reviewed evidence by study design

Study design Number of studies

Cross-sectional studies 133

Case studies 45

Reports 15

Reviews 10

Expert opinion 10

Experimental designs 9

Case-control studies 8

Cohort studies 8

Policy analysis 7

Modeling studies 3

Total 248

Fig. 4 | Proposed reclassification of shared sanitation facilities based on facility quality and user needs. Facilities are categorized into three groups—improved shared
sanitation, basic shared sanitation, or unimproved shared sanitation—according to their quality and ability to meet user requirements.
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sexual violence72,79. Providing lighting in and around the shared sani-
tation facility, as well as a 24-h caretaker at the facility, can improve
women’s perceptions of safety and encourage proper sanitation
usage47. For shared sanitation facilities to promote feelings of safety

especially for women and girls, the following indicators should be
considered: proper lighting fixtures both inside and outside toilet
cubicles, lockable doors, presence of a 24-h caretaker, and facility
located closer to premises.

Fig. 5 | Proposed indicator matrix for evaluating the quality of shared sanitation
facilities. The matrix outlines key dimensions for evaluating the quality of shared
sanitation facilities, including number of users, facility location, accessibility, safety,

and cleanliness. The dimensions are presented in a decision-tree format framed as
evaluation questions that culminate in one of three sanitation categories: improved
shared sanitation, basic shared sanitation, or unimproved shared sanitation.
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Discussion
Over the coming years, the population of people living in informal settle-
ments in the world’s two poorest regions—South Asia and Sub-Saharan
Africa—is expected to double87, suggesting that the absolute numbers of
people relying on shared sanitation will dramatically grow47. It is impossible
to predict how economic growth, changes in urbanization patterns, and
changes in demographics will unfold since urbanization is changing rapidly.
However, we can be certain that housing development will outstrip states’
ability toprovide adequatehigh-quality private sanitation for longperiodsof
time. A significant proportion of sanitation investment will take place in the
private and/or informal sector and shared sanitation is likely to be widely
deployed. A failure to recognize this fact, and to provide suitable guidance
and indicators for monitoring shared facilities, will lessen the ability to
secure the best possible outcomes for those people using shared facilities.
Oneoption is to establish thebasis onwhich some shared sanitation facilities
currently categorized as “limited” could be re-categorized as “basic” in JMP
reporting. The JMP defines basic sanitation as sanitation facilities designed
to hygienically separate excreta from human contact (also referred to as
improved sanitation) and are not shared with other households, and limited
sanitation as improved facilities that are shared with other households.
Although there is no conclusive evidence of a specific safer number of users,
multiple studies suggest that toilets shared by less than five households are
cleaner, safer, and more private than toilets shared by four or more
households88,61. This review has shown that the evidence base that links
specific aspects of shared sanitation facilities to improved health and/or
wellbeing outcomes is incomplete and sometimes conflicting. Any reclas-
sification of shared facilities into differentiated service levels requires con-
fidence that (a) each level can be plausibly linked to differential health/
wellbeing outcomes based on existing evidence and (b) each level can be
plausibly assessed through a small set of robust, measurable indicators. Our
review suggests that on this basis it is plausible to call for a shared household
(not institutional) sanitation to be reclassified into three categories (Fig. 4).

InFig. 5,wedescribe a frameworkof questions that canbe factored into
routine monitoring and data collection processes to generate data on the
quality of shared sanitation. This framework was informed by widely tested
indicators from previously published literature19,25,34,47,88. Paying attention to
the number of households or people sharing facilities, cleanliness, privacy,
structural quality, shared responsibility, facility location, accessibility, safety,
and security is important for understanding shared sanitation quality. Thus,
facilities that meet these targets can be considered improved shared sani-
tation. By making these changes to national sanitation monitoring proto-
cols, the sanitation service ladder could become an even more valuable tool
for informing urban sanitation quality, especially in informal settlements.
Additionally, the indicators recommendedabove shouldbe included in local
sanitation programs’monitoring systems.

We identify several areas for further research. First, the proposed
indicators should be refined and validated using empirical data in future
studies to ensure they adequately evaluate all forms of shared sanitation
facilities. Secondly, we found some evidence that safety, security, and
gender-based violence have been addressed in some studies, but research
needs to focus on factors affecting safety and develop strategies for reducing
sexual violence. Third, we found conflicting and inconclusive information
regarding how user ratio varies with quality and satisfaction, and this can be
achieved through quantitative and modeling studies implemented in mul-
tiple settings. We identified areas of tension regarding adequate lighting at
shared sanitation facilities, with studies suggesting that adequate lighting
may improve safety, while others associated it with increased security risks
as well-lit facilities may attract unsavory groups of people to gather there.
Our findings also indicate that measuring accessibility reliably could be
challenging, therefore, there is a need to develop approaches for measuring
accessibility in shared sanitation facilities and understand how different
accessibility features can affect different user groups. Based on our review of
the literature, we did not find sufficient evidence to support the statement
aboutmenstrual health indicatorswithin shared sanitation.We recommend
that research be conducted to fill this knowledge gap. Additionally, it is

important to investigate the health outcomes associated with shared sani-
tation use, especially when open defecation is an alternative.

Our work has some limitations. First, the JMP uses a sanitation tech-
nology type categorization as the basis for itsmonitoring. This approach can
be complicated by quality inconsistencies across sanitation technologies.
The indicator framework proposed in this study does not follow the JMP’s
sanitation technology type categorization but has the advantage of mini-
mizing the risk of overcounting what is considered improved sanitation.
Secondly, the indicator selection framework and our approach to assessing
strength of evidencemay have omitted important indicators that have been
recently identified but not yet extensively tested. As a result, our findings
may varywith those found by other researchers. Lastly, we found a variation
in the definition of what constitutes shared sanitation facilities in the lit-
erature, which may have an impact on how the findings are interpreted.
Evenwith these limitations, our recommendations are relevant for all forms
of household-level shared sanitation across the world.

Data availability
Authors can confirm that all relevant data are included in the paper and/ or
its supplementary information files.
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