
ORIGINAL ARTICLE

Assessing the Sustainability of an Integrated Rural Sanitation
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Key Findings

n The Sustainable Sanitation and Hygiene for All
(SSH4A) approach was designed to increase
sanitation and hygiene coverage with the premise
that by working with local government to plan and
budget for the intervention, access and uses
would be sustained.

n In 6 of the 12 program areas where SSH4A was
implemented, we found sustained basic sanitation
coverage 1–2 years post-implementation; all
program areas, including those with slippage, had
higher sanitation coverage than at baseline.

n Community, household, and structural factors
were associated with higher toilet sustainability,
including higher household socioeconomic status
and living in communities with higher baseline
sanitation coverage.

Key Implications

n Policy makers, program managers, and funders
should continue prioritizing the sustainability of
sanitation and hygiene programs. Our findings
can help benchmark sanitation sustainability and
its predictors in sub-Saharan Africa and Asia.

ABSTRACT
Introduction: While many studies have implemented programs to
increase sanitation coverage throughout the world, there are limited
rigorous studies on the sustainability of these sanitation programs.
Methods: Between 2014 and 2018, the rural Sustainable
Sanitation and Hygiene for All (SSH4A) approach was implemented
by SNV in sub-Saharan Africa and Asia. Repeated cross-sectional
household surveys were administered annually throughout program
implementation and 1 to 2 years following completion of program
activities. We characterize to what extent sanitation coverage was
sustained 1 to 2 years after implementation of this SSH4A
intervention.
Results: Surveys were conducted in 12 program areas in 10 coun-
tries, with 22,666 households receiving a post-implementation survey.
Six of 12 program areas (Bhutan, Ghana, Kenya, both Nepal sites,
Tanzania) had similar coverage levels of basic sanitation 1–2 years
post-implementation, whereas there were varying levels of slippage
in the other program areas (both Ethiopia sites, Indonesia,
Mozambique, Uganda, Zambia), ranging from a drop of 63 percent-
age points in coverage in Ethiopia to a drop of only 4 percentage
points in Indonesia. In countries that experienced losses in the cover-
age of household sanitation, sanitation sharing among neighbors
generally did not increase, whereas open defecation did increase. In
each of the areas where slippage occurred, the sanitation coverage
levels at the final time point were all still higher than the initial time
point before SNV started working in these areas. We found several
factors to be associated with the sustainability of sanitation coverage,
including household socioeconomic status, having household mem-
bers with disabilities, baseline sanitation coverage levels of the pro-
gram areas, and rate of change of coverage during program
activities.
Conclusions: Data revealed sustained gains in sanitation cover-
age in some program areas, yet slippage in other areas. This
work may serve to benchmark the sustainability of sanitation
interventions in sub-Saharan Africa and Asia.

INTRODUCTION

The Sustainable Development Goal (SDG) target 6.2
aims to achieve access to adequate and equitable

sanitation and hygiene for all and to end open defecation
by 2030.1–3 Though it is important for sanitation pro-
grams to provide equitable access to sanitation, the sus-
tainability (e.g., preventing stalled progress or slippage
of coverage) of sanitation programs is critical4,5 and has
been a challenge.6
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Slippage in sanitation coverage after comple-
tion of intervention activities has been a recog-
nized challenge within the sector for many
years.7 Past interventions focused on toilet access
and would typically promote 1 type of toilet op-
tion to all households in a villagewhile subsidizing
a limited number of toilets for the poorest house-
holds.8 However, many subsidized toilets were
used for other purposes or abandoned, and the ap-
proach rarely led to area-wide coverage and toilet
use. Community Led Total Sanitation (CLTS)—
a demand creation approach that prioritizes
collective behavioral change—was developed in
response to this lack of behavior change and area-
wide sanitation improvements. However, CLTS
also had challenges associated with sustainability,
driven by the quality of latrines in some areas.9

Recent approaches have tried to build on the suc-
cess of CLTS, while also addressing the supply
side limitations. One such example is the Total
Sanitation and Sanitation Marketing (TSSM) ap-
proach in Southeast Asia that is based on CLTS
and complementary social marketing techni-
ques.10–12 The rural Sustainable Sanitation and
Hygiene for All (SSH4A) was developed as a re-
sponse to TSSM, seeking further integration of
governance and behavioral change communica-
tion (BCC) components in the framework.

The SSH4A approach was developed by SNV
and its partners starting in 2008, in partnership
with government line agencies, and subsequently
tested in 5 countries in Asia.13 This approach
has been implemented across 18 countries in
Africa and Asia and has led to the strengthening
of government-run programs. Unlike previous
approaches focused primarily on-demand creation,
SSH4A is multidimensional in addressing barriers
that other sanitation programs may not consider.
The SSH4A approach aims to increase sanitation
coverage by focusing on strengthening capacity
around 4 components: (1) demand creation; (2)
strengthening sanitation supply chain and finance;
(3) hygiene BCC; and (4)water, sanitation, and hy-
giene (WASH) governance. SSH4A focuses on ca-
pacity building primarily of government line
agencies as duty bearers, including creating space
for the development of local leadership, tailoring
social mobilizing outreach mechanisms, and creat-
ing sustainable processes for demand creation and
behavior change delivery steered by the local gov-
ernment workers. The approach is integrated with
local government planning and budgeting with the
intention that activities would be sustained after
SNV programs ended.13 Extensive country-specific
programmatic adaptations and focus points of

SSH4A in our specific study setting have been pub-
lished elsewhere.14 Between 2014 and 2018, the
SSH4A approach was implemented in 15 countries
in sub-Saharan Africa and Asia. Evaluation of data
from 11 of these countries revealed notable gains in
sanitation coverage across countries.14 In 2018, pro-
gram activities ceased and data were subsequently
collected 1 or more years post-implementation.

It is uncommon for sanitation projects to re-
port on post-implementation sustainability.15

Many of the studies that have reported on sustain-
ability were CLTS studies. Some of these CLTS
studies found returns to open defecation 2–4 years
after the completion of CLTS activities.16,17 Other
CLTS interventions in Ethiopia and Ghana found
open defecation increased by 8 percentage points
in the year after the end of intervention activities
in 1 of 4 study areas.9 Mukherjee et al. evaluated
the TSSM program in Indonesia and found that
communities that had achieved open-defecation
free (ODF) status within 2 months of triggering
TSSM activities were more likely to sustain higher
coverage of improved sanitation compared to
communities that took many months to achieve
ODF status.12 Two of the 20 communities in this
TSSM program returned to open defecation be-
tween 4 and 24 months after being declared ODF.
As there is a breadth of types of sanitation inter-
ventions, there is a need for studies that character-
ize the sustainability of broader intervention types
beyond just CLTS and TSSM.

In this study, we assessed whether the gains in
sanitation coverage made by local governments
and stakeholders with support of the SSH4A inter-
vention in 10 countries were sustained 1 to 2 years
after the completion of program activities. We
characterized the prevalence of basic sanitation
access and of various sanitation technologies over
time to assess if there was slippage, sustained cov-
erage, or gains in these variables after implemen-
tation of the intervention. We also characterized
the sustainability of hygiene behaviors, including
prevalence of handwashing stations and child fe-
ces disposal practices. Finally, we investigated
how varying community, household, and struc-
tural factors were associated with ongoing sanita-
tion sustainability.

METHODS
Study Context
We evaluated whether attained coverage levels of
key variables (basic sanitation, safe disposal of
child feces, handwashing stations) were sustained
after implementation completion. The results
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from that previous evaluation have been pub-
lished elsewhere.14 A post-implementation visit
consisted of cross-sectional household surveys ad-
ministered in 12 program areas in 10 countries at
least 1 year after completion of intervention activi-
ties. Study countries included Bhutan, Ethiopia
(2 areas), Ghana, Indonesia, Kenya, Mozambique,
Nepal (2 areas), Tanzania, Uganda, and Zambia.
Program staff were no longer implementing the in-
tervention activities but did return to administer
the surveys. The context of the SSH4A approach in
each country is briefly described in the following
section, and further details have been published
elsewhere.14

Bhutan
At baseline, nearly all households in the Bhutan
study area had an unimproved toilet constructed
primarily for compliance purposes (i.e., far away
from the house and generally not used). SSH4A
focused on providing access to improved toilets
according to the needs and preferences of house-
holds. The preferred option for most households
was a flush/pour-flush toilet. Thus, the program
had a stronger emphasis on sanitation supply
chain strengthening through linkage between po-
tential suppliers and the communities. Large-scale
marketing was not feasible due to the remoteness
of many of the communities. As a result, local
masons were trained on how to build improved
latrines and health workers were oriented to critical
aspects of toilet construction so they could individu-
ally reach out to households and communities.

Ethiopia
In Ethiopia, the government implemented the na-
tional ONEWASH program that sets the cadre for
all (rural) WASH interventions. Within that pro-
gram, Community Led Total Sanitation and
Hygiene was the preferred approach. The SSH4A
approach strengthened the existing program by
building on-demand creation, while also building
awareness and capacity of other aspects, including
local sectoral alignment and BCC towards sanitation
and hygiene; institutionalizing BCC; revitalizing
WASH teams from different sectors to coordinate
WASHactivities; and establishing and strengthening
sanitationmarketing centers and artisans to produce
and provide sanitation and hygiene products and
services to the community at affordable costs.

Ghana
Ghana uses theRural SanitationModel and Strategy
(RSMS), which employs different approaches to

promoting access to sanitation and hygiene. The
RSMS adopted the CLTS as 1 of the preferred rural
sanitation approaches.9 The SSH4A approach incor-
porated BCC into the existing sanitation program in
Ghana using several methods to conduct outreach
on improving sanitation andhandwashing practices.
BCC campaigns focused on an “All hands Clean”
handwashing campaign as well as maintaining and
keeping all latrines clean. The program also empha-
sized providing a wide range of low-cost sanitation
options, including the SAFI latrine (i.e., a product
of an action research project conducted by SNV). It
also incorporated a multistakeholder approach,
including buy-in from local government and tra-
ditional authorities (i.e., those who were very in-
strumental in driving behavior change in target
communities), who could then steer demand cre-
ation and help scale uptake. Training of govern-
ment staff and artisans took place to improve
entrepreneurial skills, develop capacity, and raise
awareness of reliable sanitation options.

Indonesia
In Indonesia, the SSH4A approach focused on trig-
gering demand for flush/pour-flush toilets, due to
local preference and readily available water in tar-
geted communities. This required strengthening
the sanitation supply chain and creating a variety
of sanitation product choices. The program an-
chored its intervention in the national Sanitasi
Total Berbasis Masyarakat (STBM), a CLTS ap-
proach, to align with national policy guidelines
and with the programmatic scope of the relevant
line agencies while seeking to increase their atten-
tion to issues of quality containment, inclusion for
people with different needs, and sustainable use.
The buy-in of local elected leaders (Bupatis) was a
critical aspect for the long-term institutional integra-
tion, financing, and scaling up of the intervention.

Kenya
The SSH4A approach in Kenya aimed to create
demand for sanitation in alignment with the na-
tional government’s CLTS protocols, as well as to
stimulate businesspeople to offer affordable toilet
and handwashing options through interventions
targeting supply chain constraints and product ac-
ceptability/accessibility. The program encouraged
communities to make informed choices and main-
tain safe hygiene practices through responsive BCC
campaigns based on formative research. Sanitation
being a devolved function in Kenya, the program
worked with the county governments in area-wide
planning, evidence-based strategy adoption, and
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development of county legislation on sanitation
services.

Mozambique
The SSH4A approach inMozambique aimed to de-
velop local government capacity and to build sys-
tems for the sustainable delivery of sanitation and
hygiene services. Since 2014, the SSH4A approach
started early consensus building toward community-
led approaches, such asCLTS, as themain entry point
for rural sanitation with relevant stakeholders. This
built the capacity of local government staff to use
BCC and develop sanitation markets to raise com-
munity awareness and increase access to affordable
sanitation options.18 It also included supporting
communities in the construction of practicable
low-cost sanitation options and conducting BCC
campaigns for handwashing with soap.

Nepal
The SSH4A approach in Nepal established a strong
base for governance by supporting the formation
and/or strengthening of multistakeholder WASH
coordination committees at the sub-national, dis-
trict, and local levels. The SNV team adapted CLTS
triggering tools, including “political triggering”
and post-triggering strategies to motivate the di-
verse set of communities to invest in their own toi-
lets. The team used BCC campaigns that started
soon after triggering. To support the selection of
affordable and suitable technologies, ring produ-
cers, masons, and hardware suppliers were linked
to communities during demand creation activities.

Tanzania
In Tanzania, the local government authorities
(LGAs) were implementing a National Sanitation
Campaign (NSC) aimed at increasing households’
access to improved sanitation. The SSH4A ap-
proach focused on strengthening the capacity of
the LGAs and local leaders to adopt an integrated
approach by combining sanitation demand crea-
tion through CLTS with stimulation of business
entrepreneurs to offer affordable improved toilet
options, including the SAFI latrine. The SAFI
latrine was developed by SNV specialists in
Tanzania to provide a safe, durable, comfortable,
clean, and affordable option for an improved la-
trine facility. While BCC was used to sustain the
use of toilets and handwashing with soap, WASH
governance was used to motivate district teams,
local leaders, and communities to commit, partici-
pate, and contribute to increased access to im-
proved sanitation and hygiene.19

Uganda
In Uganda, the CLTS approach was already being
used17 but needed a scaling strategy.20 The
SSH4A approach emphasized strengthening dis-
trict water and sanitation governance, community
outreach and empowerment, training leaders and
stakeholders on toilet quality, engaging with sup-
ply chain actors, and disseminating BCCmessages,
particularly targeting low-income households and
households with persons with disabilities. CLTS
triggering was complimented with the Follow Up
MANDONA approach, which was used to motivate
communities to adopt behavior change by under-
taking simple, immediate, and doable actions to
rectify sanitation and hygiene anomalies and drive
communities towards ODF status.

Zambia
The SSH4A approach in Zambia focused on de-
mand creation, BCC for hygiene, sanitation gover-
nance, and supply chain development. SNV trained
community champions supported by sanitation ac-
tion groups in each village to implement CLTS inter-
vention. TheGovernment of Zambia selectedCLTSas
an approach of choice towards eliminating open def-
ecation through construction of adequate latrines
(i.e., smooth cleanable floor, offers privacy, orifice cov-
ered by lid, and has handwashing facility). Artisans
were trained on production of durable and affordable
latrine options tomeet the demand of households, in-
cluding vulnerable households. Sanitation committees
established at various levels enabled households to
benefit from bulk purchases of sanitation products.

Data Collection and Sampling Strategy
During this post-implementation visit, data were
collected from 22,666 households between
September 2019 and April 2021 (Table S1).
Data from the post-implementation visits were
compared to previous rounds of data collec-
tions, which took place between June 2014 and
January 2018, or in the case of Ethiopia 2, be-
tween May 2017 and December 2019.

The data collection process was standardized
across all countries, using Akvo FLOWmobile ap-
plication software.21 Household surveys were
used to collect data on household demographic in-
formation, WASH access and use, and direct
observations of WASH facilities.

As this study used repeated cross sections of
randomly selected households, households within
each round of data collection are not necessarily
the same. Samples were drawn to be representa-
tive and comparable to previous data collections.
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We used the same multistage cluster sampling
scheme that was used in the previous study to se-
lect a random and representative sample of the
program areas.14 In the first stage, subdistricts or
districts were randomly selected such that their se-
lection probabilitywas proportional to the popula-
tion size. In the second stage, a random sample of
villages/towns was selected from each district/
subdistrict proportional to its size. A random sam-
ple of households was then chosen from each vil-
lage/town, and census data were used to produce
sampling weights.14 Due to insecurity in Uganda,
3 districts were not sampled during the third data
collection round, and to ensure that our analyses
were done in identical program areas over time,
we did not include the third data collection round
for Uganda here. Similarly, due to how the fund-
ing was set up in Indonesia, no data collection
took place there during the second round.

Ethics Approval
The study authors received deidentified data to
perform this study. Research Integrity at the
University of Nevada, Reno reviewed the study
and determined that it does not require human re-
search protection oversight by the IRB (1378687-1).
SNV received approval from each of the individu-
al countries to collect the data. Trained enumera-
tors collected data from adult members of the
household. Informed consent and protecting
data anonymity were carried out by SNV for ev-
ery survey.

Outcome Variables
Our primary outcome of interest was “basic sani-
tation,” as defined according to the World Health
Organization/UNICEF Joint Monitoring Program
for Water Supply and Sanitation standard classifi-
cation system of sanitation technologies.22 We
also assessed specific sanitation technologies, in-
cluding: no toilet, flush/pour flush toilet, pit la-
trine with slab, and pit latrine without slab/
hanging latrine. Safe disposal of child feces and ac-
cess to a handwashing facility with soap were sec-
ondary outcome variables. Among households
with a child less than 3 years old, we assessed
whether they safely disposed of their child's feces.
Access to a handwashing facility was defined as
the presence of soap and water within 10 paces of
a toilet.

Predictor Variables
We hypothesized that various community, house-
hold, and structural factors might be associated

with sanitation sustainability at the post-
implementation follow-up. Our chosen predic-
tor variables all had biological plausibility of
being associated with sanitation sustainability,
based on our literature assessment.23 We used
the same survey questions from previous years
of SNV’s evaluations and also restricted to survey
questions that were measured consistently be-
tween countries. We used community, house-
hold, and structural variables from the survey
that were both consistently measured across
countries and across time.

Community Factors
The 2 community-level factors we assessed both
related to the history of the previous sanitation
interventions in an area. The baseline sanitation
coverage of the county/district before the SSH4A
intervention started was used as a predictor of
post-implementation sustainability and might be
a proxy for the overall maturity of the market de-
velopment, supply chains, or governance systems.
We also assessed if the “rate of change” in sanita-
tion coverage from the previously implemented
interventions was associated with sustainability.
The rate of change variable compares the baseline
sanitation coverage levels to the coverage levels
during the final round that SNV was working in
the area and also might be related to the maturity
of supply chains and commitment to sustained
government involvement.

Household Factors
We included 2 household characteristics: house-
hold wealth quintile, and if there were household
members with disabilities.Wealth has been associ-
ated with sanitation impact and sustainability in
many studies. Wealth quintiles of each country
were estimated from household assets using the
EquityTool developed by the Social Franchising
Metrics Working Group (https://www.equitytool.
org/development/) as a guide. We compare
households in the lowest 2 socioeconomic status
(SES) quintiles to those in the upper 3 quintiles.24

We used the Washington Group short set of dis-
ability questions to construct our disability vari-
able,25 which was defined as a household with a
householdmemberwho reported a lot of difficulty
or inability to see, walk or climb steps, or perform
self-care such as washing or dressing.

Structural Factors
Structural factors included water table depth, soil
type, tank pit location, and toilet age. Water table
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depth was collected using multiple depth catego-
ries and later categorized to between 1 and
3 meters versus 3 or more meters. Higher ground-
water tables (e.g., 1–3 meters) may be prone to
flooding. Soil type was categorized as solid rock/
clay versus other soil types. Different soil types
vary in durability and may also be used as con-
struction materials in some countries. The type of
soil may affect access to sanitation in several ways.
Households within areas with coarser soil types
have been less likely to have sanitation facilities
compared to areas with finer soils,26 as coarser
soils are less cohesive and facilitate percolation of
water at a higher rate, which makes latrine con-
structionmore susceptible to flooding and collapse
of existing latrines.27 Toilet age was categorized as
less than 1 year versus 1 year or more and was re-
spondent-reported.

Analysis
To assess whether the key outcomes were sus-
tained, we compared the program-level preva-
lence of outcome variables between the final
round while SNV was working in the area and
1–2 years post-implementation to see whether
there were changes. Results were stratified by
each of the 12 program areas. Analyses were also
conducted using linear models (i.e., SURVEYREG
procedures) to assess the sustainability of different
technology types of the sanitation ladder, where
the prevalence of various toilet types was com-
pared between the final post-implementation sur-
vey and earlier surveys during implementation of
the SSH4A approach.We also characterize how la-
trine sharing changed during the 1 to 2 years fol-
lowing completion of program implementation.
For all of the analyses, we accounted for the strat-
ified design and applied sampling weights to en-
sure representativeness with the program areas.14

We also used linear models (i.e., SURVEYREG
procedures) to assess whether community, house-
hold, and structural factors were associated with
a change in sanitation coverage by introducing
interaction terms between each of these factors
and post-implementation change in sanitation
coverage (factor*change in sanitation coverage).
Potential effect modifiers in these analyses include
soil type, water table depth, toilet age, pit location,
households having any person with a disability,
household SES, baseline sanitation coverage, and
rate of change in sanitation coverage from the pre-
vious 4-year study. Each of these variables was
assessed individually in an unadjusted model
with all of the data aggregated and the only

control variable was indicator variables for each
of the program areas under study.

Data were cleaned using STATA version 14 SE
(StataCorp) and analyzed using SAS version
9.4 (SAS Institute).

RESULTS
Six of 12 program areas (Bhutan, Ghana, Kenya,
Nepal 1, Nepal 2, Tanzania) had sustained cover-
age of basic sanitation at levels similar to the final
round when SNV was still working in the area
(Table 1). Nepal 1 did not have a meaningful de-
crease in coverage (only a 2 percentage point de-
crease), but this change was marginally statistically
significant due to our large sample size. There were
varying levels of slippage of sanitation coverage in
the other program areas (Ethiopia 1, Ethiopia 2,
Indonesia, Mozambique, Uganda, Zambia), ranging
from a drop of 63 percentage points in coverage in
Ethiopia 1 to more modest drops (e.g., drops from
4 to 21 percentage points) in the other sites (Table 1).
Among these 6 program areas that had decreases in
coverage, all still had higher sanitation coverage than
at baseline14 before SNV startedworking in the area.

Many of the areaswith larger drops in sanitation
coverage (e.g., Ethiopia 1 and 2, Mozambique,
Uganda, Zambia) were using pit latrines with slabs.
However, there was also a drop in flush/pour-flush
toilets in Nepal (Figure 1, TableS2). Pour-flush toi-
lets were more common in Asian countries and less
common in sub-SaharanAfrican countries.Wedid a
sensitivity analysis using polytomous regression to
assess the sustainability of different sanitation tech-
nologies (adjusting for SES and country), and we
observed that while flush/pour-flush toilets were
more likely to be sustained than other types of im-
proved latrines, there was still slippage in the cover-
age of flush/pour-flush toilets between rounds 4 and
5 (model results not shown).

Nepal 2, and Uganda had no change in the safe
disposal of child feces from the final round while
SNV was working in the area to the post-
implementation round (Table 1). Several program
areas had coverage reductions of less than 10 per-
centage points in safe disposal of child feces
(Ghana, Kenya, Tanzania, Mozambique); the oth-
er 6 program areas had drops in coverage from
12 to 60 percentage points (Bhutan, Ethiopia 1 and
2, Indonesia, Nepal 1, Zambia). Even thoughwe ob-
served that 9 program areas showed slippage in safe
disposal of child feces, 8 of these areas still ended
with a higher prevalence of safe disposal of child fe-
ces than they had at baseline14 before SNV started
working in the area.

Among the 6
programareas
that had drops in
coverage, all still
had higher
sanitation
coverage than at
baseline.
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In 4 of the program areas (Kenya,Mozambique,
Nepal 1, andUganda), therewas no difference in the
prevalence of handwashing stations with soap at
1–2 years post-implementation (Table 1). The prev-
alence of handwashing stations with soap dropped

in the other 8 program areas (Bhutan, Ethiopia 1,
Ethiopia 2, Ghana, Indonesia, Nepal 2, Tanzania,
Zambia) between 3 and 27 percentage points. Even
though there was slippage of handwashing stations
in 8 program areas, all these areas still ended with a

TABLE 1. Change of Coverage for Outcomes of Interest 1–2 Years Post-Implementation, Shown by Program Area

Basic Sanitation Coveragea Safe Disposal of Child Feces HW Station With Soap Prevalence

Prevalence in Final
Round of SSH4A
Intervention,
% (95% CI)

1-year Point Change
Post-Implementation,

% (95% CI)

Prevalence in Final
Round of SSH4A
Intervention,
% (95% CI)

1-year Point Change
Post-Implementation,

% (95% CI)

Prevalence in Final
Round of SSH4A
Intervention,
% (95% CI)

1-year Point Change
Post-Implementation,

% (95% CI)

Bhutan 95 (93, 97) þ2 (�1, 4) 37 (23, 51) �32 (�46, �18)b 64 (59, 69) �9 (�16, �2)b

Ethiopia 1 95 (95, 96) �63 (�65, �61)b 97 (96, 99) �60 (�64, �56)b 26 (24, 28) �21 (�23, �19)b

Ethiopia 2 99 (99, 100) �14 (�16, �11)b 97 (95, 100) �14 (�21, �8)b 20 (18, 23) �10 (�13, �6)b

Ghana 36 (34, 38) þ3 (0, 6)b 47 (44, 50) �5 (�9, �1)b 11 (10, 12) �3 (�4, �1)b

Indonesia 95 (94, 96) �4 (�6, �3)b 79 (74, 84) �45 (�52, �37)b 36 (34, 39) �4 (�7, �1)b

Kenya 68 (66, 69) 0 (�3, 2) 69 (66, 72) �6 (�10, �2)b 10 (9, 11) þ1 (�1, 2)

Mozambique 65 (62, 68) �15 (�20, �11)b 73 (66, 80) �8 (�18, 3) 19 (17, 22) þ4 (0, 7)

Nepal 1 99 (98, 100) �2 (�3, 0)b 94 (91, 98) �16 (�26, �7)b 70 (67, 74) þ3 (�3, 8)

Nepal 2 94 (94, 95) 0 (�1, 2) 69 (66, 73) þ2 (�3, 7) 76 (75, 78) �21 (�23, �19)b

Tanzania 65 (63, 67) þ3 (0, 6)b 96 (94, 97) �6 (�9, �3)b 35 (33, 37) �27 (�29, �25)b

Uganda 78 (77, 79) �21 (�24, �19)b 92 (91, 94) þ1 (�1, 3) 4 (3, 4) 0 (�1, 0)

Zambia 91 (90, 92) �18 (�21, �16)b 94 (92, 96) �12 (�15, �8)b 24 (22, 26) �21 (�23, �19)b

Abbreviations: CI, confidence interval; JMP, WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene; HW, handwashing;
SSH4A, Sustainable Sanitation and Hygiene for All.
a JMP definition.
b Statistically significant P<.05.

FIGURE 1. Shift in the Coverage of Various Sanitation Technology Types Across the 5 Rounds
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higher coverage of handwashing stations with soap
than they had at baseline14 before SNV started
working in the area.

Trends in coverage of any toilet ownership,
sanitation sharing, and open defecation revealed
drops in the coverage of any latrine ownership in
Ethiopia 1, Ethiopia 2, Mozambique, Tanzania,
and Zambia (Figure 2; Table S2). In areas where
there were drops in sanitation coverage, sanita-
tion sharing among neighbors did not increase,
whereas open defecation usually increased.

Data revealed several community, household,
and structural factors associated with sustained
sanitation coverage (Table 2). Households in the
lowest 2 wealth quintiles were more likely to
have had slippage of sanitation coverage (percent-
age point change=�18%, 95% CI=�19%, �16%)
compared tohouseholds in theupper 3wealth quin-
tiles (�11%; 95% CI=�12%, �10%). Households
with persons with disabilities were less likely to
have had slippage (P=.03). In sensitivity analyses
assessing households with persons with disabilities
and slippage but while also adjusting for potential
confounders (e.g., SES and households and the
household having an elderly person), the same find-
ings persisted as in the unadjusted model (results
not shown). Higher baseline sanitation coverage
(i.e., higher sanitation coverage when the inter-
vention started in 2014) was associated with bet-
ter sustainability compared to having had a low
baseline sanitation coverage (P<.01). Having had
more dramatic improvements in sanitation cover-
age during the previous 4-year intervention

period was also associated with a higher slippage
(P<.01).

In contrast to our expectations, areas with
deeper water tables were more likely to have had
declines in sanitation coverage compared to
households with shallower water table depths
(P<.01). In sensitivity analyses to explore this
finding, we additionally adjusted for several po-
tential confounding variables (e.g., SES), and the
same findings persisted (results not shown). We
also performed sensitivity analyses, stratifying to
explore if this finding persisted across individual
program areas, and the finding appears to be driv-
en by results from a few select program areas
(Ghana, Indonesia, Nepal 2, Tanzania), with most
program areas showing similar sustainability be-
tween deep- and high-water tables (Table S4).
There was more slippage among toilets with the
tank pit above the ground level compared to toi-
lets with tanks below the ground level (Table 2).
There was no difference in slippage from im-
proved sanitation to unimproved when compar-
ing older toilets (≥1 year) and newer toilets
(P=.85; note, this analysis was restricted to partici-
pants who had a toilet).

DISCUSSION
We assessed the sustainability of sanitation and
hygiene coverage in 12 program areas in 10 coun-
tries. The multicountry program used the SSH4A,
SNV's integrated rural sanitation and hygiene ap-
proach. Our analysis found that half of the

FIGURE 2. Shift in the Coverage of Any Sanitation Ownership, Shared Sanitation, and Open Defecation,
Comparing the Final Round While SNV Was Working in the Area to 1–2 Years Post-Implementation

Abbreviations: OD, open defecation.

Sustainability of an Integrated Rural Sanitation and Hygiene Approach www.ghspjournal.org

Global Health: Science and Practice 2022 | Volume 10 | Number 4 8

https://ghspjournal.org/lookup/suppl/doi:10.9745/GHSP-D-21-00564/-/DCSupplemental
https://ghspjournal.org/lookup/suppl/doi:10.9745/GHSP-D-21-00564/-/DCSupplemental
http://www.ghspjournal.org


program areas had sustained statistically similar
coverage levels of basic sanitation 1–2 years post-
implementation, whereas the other half of the
program areas experienced varying degrees of
slippage. Among the 6 program areas that had
drops in coverage, all still had higher sanitation

coverage than at baseline14 before SNV started
working in the area. This is the first study asses-
sing the sustainability of the SSH4A approach—
an approach that has been implemented in
15 countries—and 1 of very few studies characteriz-
ing the sustainability of sanitation interventions.

TABLE 2. Associations Between Various Community, Household, and Structural Factors and Sustainability of
Basic Sanitationa Coverage 1-Year Post-Implementation

Variableb
Post-Implementation Percentage Point Change

in Basic Sanitation Coverage, % (95% CI) P Value

Household wealth quintiles

Lowest 2 quintiles �18 (�19, �16) <.01

Upper 3 quintiles �11 (�12, �10)

HH with any person with disability

Yes �8 (�13, �3) .03

No �14 (�15, �13)

Baseline (round 1) sanitation coverage

75% baseline sanitation coverage �5 (�8, �3) <.01

50% baseline sanitation coverage �9 (�11, �8)

25% baseline sanitation coverage �13 (�14, �12)

Rate of change in sanitation coverage from
round 1 to 4 during the previous intervention

þ75% increase in coverage �22 (�23, �21) <.01

þ50% increase in coverage �11 (�12, �10)

þ25% increase in coverage 1 (�1, 2)

Soil type

Solid rock/clay �13 (�14, �12) .26

Other �14 (�16, �13)

Water table depth

1–3 meters �4 (�6, �2) <.01

>3 meters �15 (�16, �14)

Tank pit above ground levelc

Yes �13 (�16, �11) <.01

No �5 (�6, �4)

Toilet agec

< 1 year �7 (�10, �5) .85

1 year or more �8 (�8, �7)

Abbreviations: CI, confidence interval; HH, household; JMP, WHO/UNICEF Joint Monitoring Programme for Water Supply,
Sanitation and Hygiene.
a JMP definition.
b Each variable represents a separate model that was run. Each model controlled for country program.
c Analysis restricted to those with a toilet. This compares the change in coverage of basic sanitation in the numerator to all types of san-
itation in the denominator.

This is the first
study assessing
sustainability of
the SSH4A
approach, which
has been
implemented in
15 countries.
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The SSH4A approach was designed within lo-
cal government planning and budgeting with the
hypothesis that the improvements in sanitation
and hygiene service delivery systems within pro-
gram areas would ensure sustainability of access
and use post-implementation.13 Despite these
efforts, some program areas did not fully sustain
the intervention achievements. The finding that
coverage gains were not sustained in every area is
not different from other findings in the literature,
as other community-based sanitation interven-
tions have reported returns to open defecation af-
ter the intervention activities ended.12,16,17,28

Although there were also several program areas
where sanitation coverage was fully sustained, it
is not fully clear what factors might have led to
high sustainability in some areas versus others.

We found a number of community, house-
hold, and structural factors to be associated with
better toilet sustainability, including households
having higher SES, households having members
with disabilities, living in communities that had
higher baseline sanitation coverage, living in com-
munities that hadmore gradual previous increases
in sanitation coverage, having a tank pit below the
ground, and having a toilet in an area with a shal-
lower water table depth. It is not surprising that
lower SES households were more likely to have
had slippage of sanitation coverage compared to
higher SES households. Even while many sanita-
tion programs emphasize reaching lower SES
groups, having equitable outcomes by SES often
proves difficult. This was also found in the endline
measurement of the SSH4A program areas in
these countries.14 Others have also pointed to
poverty as an important factor impacting the
sustained use of latrines.16,29,30 Some of the com-
munity, household, and structural factors from
the literature23 associated with sustained sanita-
tion include seasonality,5,29,31 infrastructure,30

SES,5,16,29,30,32 education,30 and household struc-
ture.33 In contrast to our expectations, areas with
deeper water tables were more likely to have had
declines in sanitation coverage, but this was primar-
ily driven by 4 program areas (Ghana, Indonesia,
Nepal 2, Tanzania), whichwere all sites where toilet
coverage was generally sustained in our overall
analyses. Our finding on households with persons
with disabilities may be explained by these house-
holds having experienced the convenience of a toilet
nearby for the care of amemberwith a disability and
subsequently placed a relatively higher priority on
maintaining that toilet.

Several studies have reported that factors can
lead to increased sustainability, including frequent

personal contact with health promoters and ac-
countability over a period of time,23 an enabling
environment with market access to latrine pro-
ducts,30,34,35 follow-up monitoring,30,35–37 social
cohesion and social capital among community
members,38 effective community leadership and
political will,36–38 civic pride,35 access to sanitation
markets and hardware, and sustained behavioral
change.36,38 One possible contributor to the high
sustainability we observed in many countries
may be that the SSH4A approach is an integrated,
multidimensional approach with the aim that
these different dimensions of the intervention
might address the unique sanitation barriers (or
enablers) in program areas with different con-
texts.14 While we did not directly assess program-
matic factors associated with sustainability, some
of the variables we did include may serve as prox-
ies for important programmatic factors. One ex-
ample is baseline coverage levels. A higher
coverage at baseline (before SNV arrived) might
be a proxy for the overall maturity of markets,
supply chains, and/or governance systems in the
area, factors that are likely to be important facilita-
tors/contributors for sustained coverage in some
program areas. In areas where overall market de-
velopment is incipient (e.g., hardware stores are
not prevalent), it is more difficult to link and sustain
sanitation products in that system. Our findings on
steep increases in coverage being associated with
higher slippage might also be related to the difficulty
of sustaining coverage, sanitation supply chains, and
supportive governance practices in a context where
overall markets and governance are weak. It may be
that in some areas longer timelines and commitment
may be required for key stakeholders to develop
markets and supply chains, and tomaintain the nec-
essary local commitment to enable sustainability.

We also observed sustained coverage for some
of our secondary outcomes in certain program
areas. Safe disposal of child feces and access to
handwashing stations with soap were sustained
in 3 and 4 program areas, respectively, with varied
declines in coverage in the other program areas.
Notwithstanding, even in program areas that had
slippage in safe disposal of child feces or hand-
washing stations with soap, there was almost al-
ways a higher prevalence of these variables than
at baseline before SNV started working in these
areas.14 Findings of slippage in handwashing sta-
tions and safe disposal of child feces have previ-
ously been attributed to social norms, water
shortages, climatic variability, and socioeconomi-
cally disadvantaged households, and these factors
have been reported as major constraints to

Higher coverage
at baselinemight
be a proxy for the
overall maturity of
markets, supply
chains, and/or
governance
systems in the
area, which are
likely to be
important
facilitators for
sustained
coverage in some
programareas.
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sustainedWASH behavior.5,39 Having a functional
handwashing station requires a basin, water,
and soap, and the primary challenge with sustain-
ability in our study was driven by the lack of soap.
This was similar to findings from other studies in
Ethiopia, Kenya, Uganda, and Sierra Leone.17

Our findings of low sustainability of safe disposal
of child feces in many program areas were similar
to (or even better than) findings from other sus-
tainability studies. For example, results from a
CLTS program in Madagascar showed a decline in
the practice of safe disposal of child feces to below
baseline levels,40 whereas all but 1 of our program
areas still ended with a higher prevalence of safe
disposal of child feces than they had at baseline.

Limitations
Our study has several limitations. The data collec-
tion periods were not always seasonally aligned,
and sanitation and hygiene accessmay be correlat-
ed with seasonality. We also lacked data on some
key contextual and programmatic variables that
could be of interest to WASH sustainability (e.g.,
road access). As our data came from 12 program
areas in 10 countries, there was considerable het-
erogeneity between countries, but this also may
help make our results generalizable in a variety of
contexts. For example,wehad several programareas
with low-income economies (Ethiopia, Uganda,
Mozambique), 1 with an upper middle-income
economy (Indonesia), and the remainder had low-
tomiddle-incomeeconomies. In addition, our evalu-
ation data are from rural settings and may not be
applied to all settings.While the SDGs emphasize eq-
uitable access to adequate sanitation and hygiene for
all and ending open defecation by 2030,2 we were
only able to assess equity of sustainability for a small
number of our variables (e.g., SES). However, our
previous study did address equity of the SSH4A ap-
proach.14 Due to the aggregation of our outcomes,
there is potential for ecological fallacy, where infer-
ences about an individual predictor are based on ag-
gregate data for a group.41

CONCLUSIONS
The literature on sustainability from post-imple-
mentation WASH studies is limited, yet these data
are critical to policy makers, program managers,
and funders to characterize the success rate of
programs and potentially benchmark or set
targets. There is a need for more rigorous imple-
mentation research, including concurrent experi-
mental elements to characterize the programmatic
and context-specific elements that might best

sustain WASH. While our previous evaluation of
the SSH4A approach found significant gains in
sanitation and hygiene coverage, and in sanitation
specifically,14 this sustainability study found that
these gains did not always persist after SNV
stopped working in a program area. Further rigor-
ous studies are warranted to address how gains in
coverage are, or are not, sustained. A more nu-
anced understanding of the sustainability of vari-
ous intervention types is important for achieving
universal access to adequate and equitable sanita-
tion and hygiene, and the eventual end of open
defecation.
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