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Abstract

Background: Within the past two decades, Ethiopia has achieved one of the fastest reductions of open defeca-

tion worldwide. This change can be attributed to the implementation of a national sanitation strategy that focused

on facilitating community demand for latrine adoption and use of basic self-constructed latrines but less on other
preconditions of hygienic sanitation. Recognition of sanitation by policymakers also catalyzed primary research in this
area. As such, the synthesis of the available evidence is both warranted and possible. In this article, we thus decided to
assess available primary evidence on the household-level sanitation in Ethiopia and its influencing factors.

Methods: We searched primary studies that present findings on the role of factors influencing household-level
sanitation outcomes in Ethiopia. We typologically classified sanitation outcomes analyzed in identified literature and
computed pooled estimates for the most prevalent ones (measures of latrine availability and use). We characterized
thematic types (themes and sub-themes) of influential sanitation drivers and used network analysis to examine the
relational patterns between sanitation outcomes and their influencing factors.

Findings: We identified 37 studies that met our inclusion criteria—all but one published after 2009. The general
latrine coverage pooled across 23 studies was 70% (95% Cl: 62-77%), the share of improved latrines pooled across
15 studies was 55% (95% Cl: 41-68%), and latrine use pooled across 22 studies was 72% (95% Cl: 64—-79%). Between-
study heterogeneity was high, and no time trends were identified. The identified sanitation outcomes were classified
into eight types and factors reported to influence these outcomes were classified into 11 broader themes and 43
more specific sub-themes. Factors around the quality of latrines represented the most frequent sub-theme of con-
sequential drivers. We found that the available research focused predominantly on outcomes concerning the initial
adoption and use of basic latrines, emulating the main focus of national sanitation strategy. By contrast, research on
drivers of the sustainability of sanitation change and, in particular, on the upgrading of latrines, has been rare despite
its urgency. There is a high need to redirect the focus of sanitation research in Ethiopia towards understanding these
factors on both the demand and supply side.
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Introduction defecation (OD) by 2030 [1]. Despite improvements, it is

A global sanitation target incorporated into the Sustain-
able Development Goals (SDGs) aims to achieve access
to adequate and equitable sanitation for all and end open
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unlikely that the SDGs sanitation target will be met [2].
There are pronounced inequalities in sanitation condi-
tions across the world with the worst situation being in
Sub-Saharan Africa. There, only one fifth of the popula-
tion had access to safely managed sanitation facilities in
2020 [3].

Along with the inclusion into the SDGs, sanitation
has been recognized among development and public
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health priorities in many low- and middle-income coun-
tries which have implemented large-scale sanitation
programs. Concurrently, sanitation research has also
gained momentum. The volume of primary evidence has
increased as several systematic reviews were recently
published that primarily assessed the effects of sanitation
interventions [4-9].

Although informative, it is argued that the focus on
interventions’ effectiveness may not be enough to fully
understand how complex context-sensitive sanitation
conditions evolve [10-13]. Thus far, factors that are
potentially important for sanitation outcomes have been
viewed through conceptual frameworks such as the IBM-
WASH [14] or the RANAS model [15]. They provide
comprehensive classifications of theoretically and empir-
ically justified factors and/or mechanisms that are impor-
tant to consider as potentially important WASH drivers.
However, they do not systematically quantify the occur-
rence of specific consequential drivers (or their thematic
types) based on available empirical literature.

With an estimated population of more than 115 mil-
lion, Ethiopia plays a major role concerning both regional
and global trends in sanitation indicators. Between 2000
and 2020, the country recorded the most notable reduc-
tion of OD worldwide from 79% to 17% [3, 16]. This
pronounced change can largely be attributed to efforts
coordinated under the national sanitation strategy [17—
19] implemented through the country-wide health exten-
sion program [20, 21]. The sanitation strategy adapted
Community-Led Total Sanitation (CLTS) as a central
approach, so Ethiopia was among the first countries
to implement it at scale since 2006 [22]. However, this
reduction of OD was achieved predominantly by ensur-
ing access to sanitation facilities which often fail to meet
basic hygienic standards. Only 7% of them were classi-
fied as safely managed in 2020 [3]. This brings into ques-
tion the presumed public health effects of toilet adoption
in Ethiopia. The low quality and durability of latrines is
also a major risk for the return of OD [23]. More recent
sanitation policies have recognized these challenges [24,
25], yet their results remain to be seen. Household-level
sanitation continues to be a priority of Ethiopian public
policy, and the present attempt to synthesize available
evidence on its drivers is warranted.

The general aim of our study is to assess published
research that analyzes the role of drivers of household-
level sanitation outcomes under similar geographical and
institutional settings. Therefore, the focus of our study
is on a single country, Ethiopia. We conducted system-
atic search of primary literature that reported research
findings on how various factors influence sanitation
outcomes at the household level in Ethiopia. Our more
specific objectives are (1) to characterize this literature,
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(2) to examine the evidence concerning the major out-
comes analyzed in these studies, (3) to identify factors
that influence these outcomes, and (4) to analyze the
relationships between the factors and outcomes.

Methods

Focusing on factors influencing sanitation outcomes, this
study represents a specific type of systematic review. It is
not based on any registered protocol, but a global review
with similar objectives as this study [26] served as a tem-
plate, particularly with respect to data extraction and
presentation.

Study eligibility and search

Primary studies that analyzed household-level sanitation
and its influencing factors in Ethiopia were considered
for this review. Importantly, only those studies which
analyzed sanitation measures as main study outcomes
and provided information on factors of these sanitation-
related outcomes were considered. We thus excluded
studies that employed sanitation measures solely to
examine other outcomes (such as the environmental
measures of exposures to pathogens or epidemiological
measures of health conditions) if they made no attempts
to explain the observed sanitation conditions. We applied
no exclusion criteria regarding the type of considered
factors. It means that we considered the contextual, psy-
chosocial as well as technology factors in terms of the
IBM-WASH classification of factors [14].

No restrictions were applied with respect to the study
type and research design. We also searched for studies
that examined household-level sanitation conditions in
both rural and urban settings and in both interventional
and non-interventional settings. We searched for pri-
mary research studies published between 2000 and 2021.
As previously mentioned, OD was reduced substantially
during this period, and the nationwide health extension
program has been implemented since 2003 which has
been important for addressing sanitation in Ethiopia.
Together with the increased emphasis on sanitation in
the global strategic frameworks such as SDGs, research
on sanitation in Ethiopia increased significantly after
2000 which was also confirmed by our preliminary litera-
ture search.

The initial searches for this review were done between
February and March 2020 and addressed both litera-
ture in peer-reviewed journals and grey literature writ-
ten in English or Amharic. Additional searches for more
recently published studies were conducted at the begin-
ning of October 2021 but focused only on the Web of
Science and Scopus databases (compromise between
practical constraints and usefulness of our previous
searches). The following databases (or search engines)
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were searched in our initial searches: PubMed, Web of
Science, Scopus, Google Scholar, Campbell Collaboration
Library, Cochrane Collaboration Library, International
Initiative for Impact Evaluation evidence portal, and
Addis Ababa University digital library. In addition, the
following organizations’ website resources were searched:
Africa Development Bank: Water and Sanitation Pro-
gram, World Bank: Water and Sanitation Program,
World Health Organization, United Nations Children’s
Fund, International Water and Sanitation Center, Plan
International, USAID, UK Department for International
Development, One WASH program, and Ethiopian Min-
istry of Health. The following search string was used
where applicable: “(latrine OR toilet OR privy OR child
faces OR open defection OR CLTS OR sanitation) AND
Ethiopia” When not applicable, individual keywords
or their combinations were searched. In addition, a few
potentially relevant papers were also found by screening
references in previously identified studies (done for 183
studies that were assessed for eligibility).

The initial searches were conducted by one of the
authors (BGM) and monitored by the second reviewer
(JN) who was involved in the additional searches for
more recent studies. Ambiguities that emerged during
the search and selection phase were discussed and sorted
out by both scholars. When the initial searches were
completed, we eliminated duplicate records and excluded
irrelevant studies based on the assessment of titles and
abstracts (mostly done by BGM). The full texts of those
studies that were found to be potentially relevant were
then assessed based on whether they met our inclusion
criteria or not (both authors participated in this).

Data extraction and analysis

The following four general types of data were extracted
into predefined extraction forms from studies in our
sample. First, characteristics of individual studies
such as bibliographic information, geographical focus,
design, sample size, and method of data collection were
recorded. Second, we extracted information on specific
sanitation outcomes that were examined in individual
studies and the methodology of their measurement.
Third, we extracted information on individual factors
influencing sanitation outcomes. More specifically, for
relationships that were reported as statistically signifi-
cant in quantitative studies (p-value less than 0.05) or
consequential in qualitative studies we recorded factor-
outcome relationships and specific details such as their
direction, effects size and confidence intervals (if quan-
titative). We grouped the factors into themes and then
broke down into sub-themes. We assessed the represen-
tation of these themes and sub-themes by counting the
frequency of occurrence of significant/consequential
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factors pertinent to these themes and sub-themes. The
extraction was firstly conducted by one reviewer (BGM)
and then checked in detail by a second reviewer (JN).

The data analysis consisted of the following steps which
also correspond to the presentation of findings in the
Results section below. First, we considered the feasibil-
ity of quantitative summarization of identified outcomes
and decided to calculate pooled estimates for three
measures of the two most prevalent outcomes in terms
of latrine coverage and use. Because of the substantial
between-study heterogeneity, we calculated pooled esti-
mates (their confidence intervals) using random-effect
models as in [27]. Second, we typologically classified
and descriptively characterized identified sanitation out-
comes. Third, we thematically classified the identified
consequential drivers of these outcomes at two hierar-
chical levels into themes and sub-themes and assessed
their representation. Fourth, we discussed relationships
between factors and outcomes with the emphasis on
their underlying mechanisms. For example, we inspected
whether individual factor-outcome relationships clas-
sified into the same themes and sub-themes have iden-
tical and expected directions. If not, we looked into the
respective studies and confronted their explanations of
mechanisms operating beyond these relationships. In this
fourth step, we also examined the pattern of these rela-
tionships by constructing a network visualization that
depicts how particular sub-themes of influential factors
interlink different types of sanitation outcomes. The net-
work was constructed using the Cytoscape software [28]
based on the edge-weighted spring embedded algorithm
with the size of sub-themes considered as weights.

All data generated or analyzed during this study are
included in this published article [and its supplementary
information files].

Results

Final sample of studies

After removing duplicate and irrelevant records obtained
through our searches, we examined the full texts of 195
studies—37 of which met our inclusion criteria (Fig. 1).
Several studies which collected data on household-level
sanitation in Ethiopia were excluded due to the eligibil-
ity criteria. They mostly analyzed sanitation measures as
explanatory variables for examining other outcomes but
did not report on factors influencing these sanitation
measures. Some examples are [29—-31]. Studies that were
included in our sample are listed in Supplementary Table
S1 with their descriptive characteristics. Although we
searched for literature published since 2000, the earliest
study that we identified was [32] based on data collected
in 2004. The majority of studies in our sample were pub-
lished in recent years (70% after 2015).



Novotny and Mamo BMC Public Health (2022) 22:1448

Page 4 of 15

Initial searches (n = 1117)

» Other sources (n = 25)

» Searches of databases (n = 1092)

> 934 records excluded based on title and
abstract review
* 354 duplicates
» 580 irrelevant

4—

12 studies added based on additional
searches for recently published studies

v

195 full texts assessed for eligibility

criteria

N 158 studies removed due to inclusion

\ 4

37 studies included into this review

Fig. 1 Flow chart of study selection process

Four studies provided comparisons of samples col-
lected in more than one regional state, while the remain-
ing 33 studies used data from a single region. Most of
the studies were conducted in the following four regions:
Ambhara (16 studies), Southern Nations Nationalities and
Peoples’ Region (SNNPR) (11), Tigray (10), and Oromia
(9). Only three studies contained data collected in addi-
tional regions [33-35]. This can be partially explained by
differences in the size of regional states, but also by their
centrality (both locational and political) and their his-
tory with sanitation interventions (the first campaign for
universal sanitation implemented in SNNPR since 2003
[36]. Only four studies focused on urban or semi-urban
areas [35, 37-39]. Although there are different chal-
lenges posed by urban and rural sanitation, we decided to
keep these four studies in the sample because they were
comparable to other research regarding technology and
observed sanitation patterns (decentralized sanitation,
simple pit latrines, either with or without slab platforms).
We searched for research works written in English and
Ambharic as mentioned in the Methods section. How-
ever, we did not identify any study in Amharic that would
qualify for the full-texts assessment of eligibility criteria
(as in Fig. 1) and only papers written in English quali-
fied for the sample. Except for one organizational report
[34], all studies were journal articles. Regarding the
design, studies based on cross-sectional data analyzed

quantitatively clearly dominate the sample (33 studies). A
few of them (5) collected qualitative data simultaneously,
while two other studies solely utilized qualitative data
[40, 41]. Only three studies collected data that allowed
to directly examine changes in sanitation outcomes over
time [42—-44] and, exceptionally, the drivers influencing
these changes in sanitation outcomes ([44] represents a
sole example of such findings).

The majority of studies in our sample (24 of 37) did
not focus on any specific intervention, though the imple-
mentation of a national sanitation policy was commonly
acknowledged as an important motivation and implicit
contextual feature. The remaining research included in
our sample was more or less explicitly designed to ana-
lyze specific types of sanitation interventions such as
the WASH components of the trachoma control pro-
gram implemented in the 2000s [32, 42, 45] or a specific
locally implemented promotion of composting “arborloo”
latrines [46] or various types of Ethiopian adaptations of
CLTS (examined in nine studies).

Quantitative characterization of most frequent sanitation
outcomes

Although multiple different types of sanitation out-
comes were identified, measures of latrine use and
availability were the most frequently represented (see
next section). We decided to attempt the quantitative
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summarization of results on three measures related to
these most frequent outcomes across studies (Table 1).
More specifically, we were able to extract informa-
tion on latrine availability (coverage) from 23 studies,
on the improved latrine availability from 15 studies,
and on latrine use from 22 studies (Supplementary
Table S2). As shown in Table 1, on average around 70%
of households had access to a latrine, 72% of latrine-
owning households used them, and 55% of latrines
were improved latrines, meaning that they contained
at least basic solid slabs assumed to separate excreta
from human contact. Figures extracted from individ-
ual studies were determined based on data collected
between 2004 and 2019 in different parts of Ethiopia.
Nevertheless, we did not identify any notable time
trends or geographic variations regarding the pooled
measures of latrine use and prevalence of improved
latrines. For latrine availability, 10 studies based on
surveys conducted between 2013 and 2015 reported
generally higher levels of latrine availability compared
to both earlier and more recent surveys, but we found
that this was attributable to geographical variations.
Studies conducted in South-Western Ethiopia (Oromia
and particularly SNNPR) revealed higher latrine avail-
ability rates (with an average of 77%, based on 13 stud-
ies) compared to those from the North-West (Tigray
and Amhara; 12 studies with an average of 58%).

However, the pooled averages should be interpreted
with caution because of considerable between-study
heterogeneity. The latter is obvious from the wide
ranges of values extracted from individual studies,
wide confidence intervals (CI), and high I* statistics
(above 90% for all three outcomes). The heterogene-
ity stems from variations in study designs and, per-
haps even more notably, from contextual differences
between studies, including pronounced geographical
variations in sanitation conditions across Ethiopia.
Moreover, in addition to the between-study heteroge-
neity, some of the studies also documented consider-
able within-study heterogeneity in terms of differences
in the levels of analyzed outcomes between different
sites or regions within their samples [43, 47].
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Classification of sanitation outcomes

We classified specific outcomes that were examined in 37
studies in our sample into the eight types (Table 2). The
frequencies of occurrence of these types were assessed
based on the number of studies that analyzed them (sec-
ond column of Table 2) and also based on the number of
significant/consequential relationships between identi-
fied factors and these outcomes (third column)—as in
Supplementary Table S3. Although directly related, the
identified outcome types refer to typologically distinct
aspects of sanitation conditions or changes in these con-
ditions. The most frequent type of outcome was latrine
use analyzed in 24 studies, followed by latrine availability
(11 studies), OD (10), and latrine adoption (10). Latrine
adoption predetermines latrine availability and, intui-
tively, both these outcomes are inversely related to OD.
However, we realized that the set of studies that exam-
ined latrine availability largely differed from the set of
studies that analyzed latrine adoption and open defeca-
tion. Overall, only three studies reported on drivers of all
these four interrelated types of outcomes simultaneously
[33, 36, 40].

Studies that reported on factors influencing latrine
availability and adoption were always concerned with
access to private latrines but differed in the definition of
sanitation facilities (e.g., whether the focus was on the
presence of any, solely functional, or improved latrines).
Latrine availability represents a necessary but not suffi-
cient condition for latrine use. Nevertheless, several stud-
ies in our sample reported on the drivers of latrine use
but not on those influencing latrine availability, including
nine articles that purposely analyzed latrine use among
solely latrine-owning households.

Other types of outcomes shown in Table 2 capture
specific aspects around household-level sanitation
such as the sustainability of latrine adoption, satisfac-
tion with latrine use, or quality improvement of sani-
tation facilities. In addition, one study focused on the
composite score of sanitation safety based on multiple
characteristics of household-level sanitation situations
[48]. Most of the identified types of sanitation out-
comes can be classified by considering their position

Table 1 Pooled estimates of basic indicators of latrine coverage and use

Latrine availability (any

Improved latrines® of all latrines

Latrine use among latrine-

latrine) owning households
Number of studies 23 15 22
Households covered altogether 19810 11793 (latrine-owning households) 13742 (latrine-owning households)
Range 0.36-0.98 0.16-0.93 047-0.97
Pooled average (unweighted) 0.70 0.55 0.72
95% ClI for pooled average 0.62-0.77 041-0.68 0.64-0.79

? Improved latrines are defined as latrines with solid slab platforms
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Table 2 Identified types of sanitation outcomes
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Nm. of studies Nm. of
observations?

Broader types of outcomes

Specification of outcomes as examined in individual studies

Latrine use 25 126
Latrine availability 1 43
Open defecation (OD) 10 41
Latrine adoption 10 55
Sustainability of latrine adoption 8 42
Satisfaction with latrine use 5 18
Latrine quality improvement 3 6
Sanitation safety 1 5

Latrine use; consistent latrine use by family members; latrine utilization
Latrine availability, latrine ownership, availability of improved latrine

OD; reasons for not constructing latrine; reasons for not using latrine; perceived
disadvantages of OD

Latrine adoption (generally); latrine construction; reasons for constructing latrine;
adoption of arborloo latrine

Sustainability of latrine use and latrine quality (longitudinal focus); reasons for
abandoning latrine use; re-construction of latrines and reasons thereof; sustained
use of arborloo latrines

Perceived advantages/benefits of latrine and its use; satisfaction with latrine use;
reasons for dissatisfaction with latrine

Improvement of latrine; Intention to improve latrine; reasons for (not) improving
latrine

Composite score based on 11 characteristics of availability, quality, and use of
latrines

@ Number of observations (or links) refers to the number of identified significant/consequential relationships between specific factors and sanitation outcomes as

examined in the “Relationships between factors and outcomes” section

in the sanitation ladder in terms of the processual
chain towards a safer sanitation environment with the
following sequence: OD — latrine adoption — latrine
availability — latrine use — satisfaction with latrine
use — latrine quality improvement — sustainability of
latrine adoption. From this perspective, Table 2 docu-
ments that available research on household-level sani-
tation in Ethiopia has disproportionately focused on
the initial parts of the process, while studies focusing
on the drivers of sustainability of latrine use and qual-
ity improvements are comparatively less represented.
We further inspected how latrine use as the most
represented outcome was measured in the analyzed
papers. The majority of studies measured latrine use
based on self-reported information about sanitation
behavior obtained from respondents in interviews (19
of 25 studies focused on this outcome). We assume
that at least some of them validated information
about self-reported behavior by direct observation of
respondents’ sanitation facilities, but only one of them
[43] explicitly mentioned this in the methodology
description. Four studies solely considered observa-
tions of the signs of latrine use without relying on self-
reported information about sanitation behavior [32,
39, 47, 49] and two studies combined information from
interviews with the observations of latrines [50, 51]. In
general, however, the measurement of latrine use was
poorly described, and in a few cases, the definitions of
latrine use provided in the methodology descriptions

diverged from what was actually reported in the results
(37, 52].

Typology of influencing factors

The analysis of 37 studies included in this review
yielded 336 links between factors influencing outcomes
described above (Supplementary Table S3). These are
factors that were reported to be the statistically signifi-
cant correlates of household-level sanitation outcomes
in the analyzed quantitative studies or consequential
drivers in the examined qualitative studies. We classi-
fied these factors at two levels. First, we followed the
typology proposed by [26] and classified the identified
factors into 11 broader themes. Second, factors within
each theme were further divided into more specific sub-
themes (43 in total). Both levels of classification are pre-
sented in Table 3. Socioeconomic factors were identified
in the highest number of studies (in 26 of 37), while fac-
tors related to sanitation infrastructure were most fre-
quently reported (16% of 336 identified links). In addition
to these two themes, demographic characteristics were
also reported in more than half of the analyzed studies as
correlates of sanitation outcomes and factors relating to
privacy, safety, and/or convenience of sanitation practices
accounted for more than 10% of identified links.

Of the more specific sub-themes, factors related to
the quality of latrines and institutional support were,
by far, the most frequently represented, accounting
for 10% and 8% of the identified links, respectively. We
acknowledged considerable heterogeneity of measures
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Table 3 Typology of identified consequential factors (ordered by the number of studies that reported presented themes and sub-

themes of factors)

Broader thematic types of factors (S = number of studies; N =
number of occurrences)

More specific sub-themes of factors (number of occurrences)

Socioeconomic factors (S = 26; N = 44)

Sanitation infrastructure, maintenance, supply, access to materials or
manpower (S = 24; N = 54)

Demographic characteristics (S = 21; N = 36)
Health and/or cleanliness (S = 18; N = 36)

Spatial and environmental factors (S= 17; N = 31)

Privacy, safety, convenience (S = 14; N = 38)

Institutional support and/or pressure (5= 11; N = 29)
Social pressure, networks, and learning (S = 11; N = 30)
Hygiene and sanitation knowledge, experience, habits (S = 8; N = 31)

Income or wealth (15); general education (11); cost of toilet or its perception (9);
agricultural occupation (6); govt employee (3)

Acceptable quality of latrine (32); availability of material (7); lack of (skilled)
manpower (7); need of latrine maintenance (4); unavailability or poor quality of
public latrines (4)

Household size (12); children in family (11); female head of household (7); age
(4); presence of women (2)

Health-related expectations (14); latrine cleanliness (11); cleanliness of environ-
ment (7); attract flies (3); experienced health problems (1)

Location (centrality, accessibility etc.) (6); lack of space for latrine construction
(6); soil, bedrock, terrain suitable for latrine (5); distance of latrine from house
(4); climate constraints (floods, rains etc.) (4); access and utilization of water (3);
Enough space for OD (3)

Safety (12); privacy (11); convenience (8); smell from latrine (2); smell from OD
)

Institutional support (26); institutional pressure, command, sanctions (3)

Social networks, social learning (14); social pressure (11); prestige, status (5)
Recognition of hygiene and sanitation advantages (14); experience with latrine

(7); knowledge of CLTSH and its acceptance (6); feces as fertilizer (4)

Satisfied, other priorities (S =4; N = 4)
Cultural factors (bylaws, taboos etc) (S=2; N=15)

Satisfied with current practice (4)
Distinct gender-related cultural norms (3) and other cultural norms (2)

StoraL = 37; Nyora, = 336

used to characterize these most represented sub-themes
of factors. For example, the following, directly observ-
able parameters were used to measure latrine quality:
availability, quality, and material of slab platforms; pres-
ence and condition of latrine superstructure; availability
of handwash facilities and soaps; whether latrine looks
maintained; the presence of doors; whether latrine was
worn out; whether (ir)regular shape and structure of
latrine; whether squat-hole covered; and easiness of
latrine construction.

Similarly, several measures were used for capturing
institutional support such as: whether sanitation-related
information was received by respondents or their house-
holds from health workers and/or volunteers, frequency
of supervision by health workers, whether representatives
of households participated in organized mobilization
activities, whether and how CLTS/CLTSH was imple-
mented in the community, and whether health office/
post is available. Unlike the measures of institutional sup-
port, the role of commands, pressures, or sanctions com-
monly used to induce sanitation change in Ethiopia has
been considerably less studied.

We tried to compare the distribution of factors uncov-
ered in this article for Ethiopia with those reported in
the global review by [26]. We found that factors related
to hygiene and sanitation knowledge, demographic char-
acteristics, institutional support, and quality of sanitation

infrastructure were comparatively more represented in
the present sample of studies focused on household-level
sanitation in Ethiopia. The relative occurrences of the two
most represented sub-themes of factors (acceptable qual-
ity of latrines and institutional support) were also con-
siderably higher for our Ethiopian sample. By contrast,
factors capturing privacy, safety, and/or convenience of
sanitation practices was a relatively less represented type
in our Ethiopian sample compared to the global set of
studies analyzed in [26].

In addition to the main classification presented above,
we also categorized factors into three general types pro-
posed by the IBM-WASH model [14]. We found that
according to the IBM-WASH model definitions 34% of
factors identified in our review can be considered as con-
textual factors, 36% as psychosocial factors, and 30% as
technology factors (last column in Supplementary Table
S3). The share of the latter category was two times higher
than in the global review by [26] in which technology
drivers accounted for only 15% of all identified factors.

Relationships between factors and outcomes

As already indicated, we identified 336 links between
specific factors and sanitation outcomes. Hereafter, these
links are referred to as observations and they are listed in
Supplementary Table S3 with their specifications. More
than half of them (193) can be denoted as descriptive
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findings established as either binary statistical associa-
tions or based on qualitative data. The remaining 143
(43%) observations were quantitatively determined using
multivariate analytical techniques. They were extracted
from 29 studies (of total 37), and in all cases, they were
estimates obtained through multivariate regressions,
mostly binary logistic regression models, with the effects
measured mostly by the adjusted odds ratios. We aban-
doned an initial plan to quantify pooled effects for
the most frequently represented types of observations
as we realized that measures used in individual stud-
ies for capturing both factors and outcomes are very
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heterogeneous, and the same holds for the specifications
of the underlying regression models.

We thus adopted the approach used in [26] and exam-
ined the patterns of observations using network analysis
(Fig. 2). In addition, Table 4 shows the frequency of iden-
tified observations between individual types of sanita-
tion outcomes and themes of factors and Supplementary
Tables S4, S5, and S6 provides additional tabular depic-
tions of the distributions of identified relationships. The
tables may be easier to read and useful for inspecting the
role of specific themes and sub-themes of factors for spe-
cific types of sanitation outcomes. However, the network
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Table 4 Number of identified relationships between factors aggregated by themes and sanitation outcomes aggregated by types

Latrine  Latrine Latrine quality Latrine use Open Sanitation Satisfaction  Sustainability  Total
adoption availability improvement defecation safety with latrine of latrine
(composite use adoption
score)

Socioeconomic 4 9 1 18 6 0 0 6 44
factors
Sanitation 9 0 2 21 7 0 2 13 54
infrastructure,
maintenance,
supply, access
to materials or
manpower
Demographic 8 5 2 15 5 0 0 1 36
characteristics
Health and/or 4 2 0 19 3 1 5 0 34
cleanliness
Spatial and 7 5 0 10 3 0 0 6 31
environmental
factors
Privacy, safety, 9 2 0 8 5 0 10 4 38
convenience
Institutional 4 M 1 8 1 0 0 4 29
support and/or
pressure
Social pressure, 5 4 0 9 3 1 1 7 30
networks, and
learning
Hygiene and 3 5 0 14 5 3 0 1 31
sanitation knowl-
edge, experi-
ence, habits
Satisfied, other 2 0 0 0 2 0 0 0 4
priorities
Cultural factors 0 0 0 4 1 0 0 0 5
(bylaws, taboos,
etc)
Total 55 43 6 126 41 5 18 42 336

plot in Fig. 2 provides an additional information about
the aggregated patterns of identified relationships.

The pattern visualized in Fig. 2 is intuitively interpret-
able and, once again, can be related to the anticipated
positions of particular outcomes in the sanitation ladder.
The three types of outcomes capturing the initial part of
sanitation change—i.e., OD, latrine adoption, and latrine
availability—are located in the bottom part near one
another. Latrine use, as the most represented type of out-
come, occupies the upper part together with the sustain-
ability of latrine adoption. It suggests that these two types
of outcomes are influenced by a similar set of drivers.
Improvement of latrine quality, as a less studied outcome
type, is located away from other outcomes in the periph-
eral part of the network.

Positions of triangle nodes that denote factor sub-
themes can be interpreted analogously. For exam-
ple, the most represented sub-theme is the acceptable

quality of latrine (32 observations) located in the upper
part of Fig. 2. It implies that parameters around the
quality of latrines are relatively more consequential for
latrine use and sustainability compared to open defeca-
tion and latrine availability (which are outcomes at the
initial part of the sanitation ladder). This is less true for
institutional support which is the second most frequent
sub-theme of identified sanitation drivers (26 obser-
vations). This node occupies a more central position
in the network (based on both visual inspection and
measures of network centrality). It implies that insti-
tutional support is important for outcomes at various
parts of the sanitation ladder.

Different colors of edges in Fig. 2 symbolize the
prevalence of positive (yellow edges) or negative (blue
edges) relationships concerning how factors from a
sub-theme influence an outcome. The directions of
relationships were homogeneous and expectable for the
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majority of factor sub-themes. In some cases, however,
factors within the same sub-theme affected sanitation
outcomes contrarily. For example, age was negatively
related to latrine use in [53] and to the sustainability of
latrine adoption according to [40]. Both these studies
pointed out differences between elderly households and
the rest of the respondents. By contrast, [46] identified
a positive relationship between age and latrine adop-
tion, but this finding applies specifically to the age of
female heads of households and the adoption of arbor-
loo latrines. Another study [54] also reported a positive
relationship between age and latrine quality improve-
ment, while attributing it to differences between very
young (less than 25 years) and elderly (over 70) house-
holds. The differential effects of age variables may be
thus explained by distinct definitions of outcomes, age
measures, but possibly also distinct mechanisms oper-
ating behind age variables. For example, [40] referred to
the lack of capacity of elderly people for adopting toi-
lets, while [54] mentioned higher motivation of elderly
people to choose improved latrines because of their
physical concerns. Similarly, differential effects were
identified for the presence and age of children in house-
holds. Studies that considered the presence of children
under five years of age reported negative effects of this
variable on latrine use [51, 55] and its positive effect on
OD [56]. This can be compared to results from a few
studies which focused on the presence of school-aged
children or children of any age and reported positive
relationships with latrine availability and use [39, 47,
50-52, 57-59].

Several of the relationships identified in our sample
of studies were related to women, while we distinguish
three types of these findings. First, in several studies,
female-headed households, which are prevalent across
rural Ethiopia, revealed comparatively worse sanitation
outcomes [36, 41, 45, 47]. These findings were mainly
explained by referring to a generally disadvantageous
situation of female-headed households and their lack of
capacity to adopt toilets. Second, women were found to
practice OD comparatively more than males, reportedly
due to the perceived inconvenience and fear of latrine
use [41, 47] and women’s responsibility for small children
[56]. Third, the literature revealed contradictory findings
concerning the gendered socio-cultural norms around
sanitation in Ethiopia. It was argued that being seen
practicing OD is extremely shameful for women in rural
Ethiopia so they are strongly influenced to use latrines
consistently [40]. By contrast, [41] mentioned that the
unacceptability to share the same latrine with in-laws dis-
suades married women from latrine use.

Socio-cultural norms partly overlap with other fac-
tors classified in Fig. 2 such as social pressure and social
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networks and learning. In this respect, the identified
evidence showed that peer pressures and learning can
positively affect latrine adoption, availability, and use, but
they can also have opposite effects and inhibit latrine use,
adoption, and its sustainability [33, 47, 54, 60].

Convenience, comfort, and safety were reported among
motivations for toilet adoption and use. At the same time,
safety and inconveniences related to smell, uncleanliness,
and the presence of flies were identified as factors dis-
couraging people from consistent latrine use and bolster-
ing OD. Once again, the generally low quality of latrines
in rural Ethiopia plays a role in this.

Several studies revealed that expectations that the
adoption and use of toilets will prevent diseases and
reduce medical expenses are consequential drivers of the
examined sanitation outcomes [33, 36, 40, 42, 61]. Actu-
ally experienced health conditions were nevertheless
rarely reported as significant factors influencing sanita-
tion outcomes. This may be because sanitation measures
are mostly examined as determinants of human health
without accounting for the reverse relationship. Another
explanation may nevertheless be that the actual health
impacts of toilet adoption in Ethiopia remain uncertain
[62, 63].

Discussion

We identified 37 studies published between 2010 and
2021 that reported findings on how specific sanitation
drivers influence various household-level sanitation
outcomes in Ethiopia. Although it does not seem to be
a particularly large sample for a priority topic in a coun-
try with a population of more than 110 million, it means
a notable increase in the research focus on this topic.
The majority of studies in our sample were published in
recent years, mostly after 2015.This indicates an associa-
tion between the research focus and political recognition
and implementation of sanitation policy in Ethiopia.

Let us repeat that we excluded several studies that also
collected data on household-level sanitation in Ethiopia
but examined sanitation measures as correlates of other
outcomes (such as health outcomes) without attempt-
ing to explain observed sanitation conditions. These
excluded studies mostly address the more upstream parts
of the anticipated chain between environmental sanita-
tion and human well-being. Similarly, we observed that
the majority of literature in our sample did not explicitly
analyze any specific sanitation intervention, while some
studies that focused on impacts of sanitation interven-
tion did not meet eligibility criteria and were excluded.
These excluded studies are typically designed to isolate
causal impacts of sanitation measures and/or interven-
tions (arguably it is the most common focus of sanita-
tion research published in high ranked journals) without
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paying much attention to factors influencing examined
sanitation measures.

The literature considered for this review is differ-
ent. Although mostly based on cross-sectional data and
thus weaker in the power of establishing cause-and-
effect relationships, it is no less important as it facilitates
understanding of drivers and conditions that explain
intermediate (sanitation) outcomes and operates along-
side or independently of interventions (i.e., role of “other”
factors). As argued elsewhere, engagement with the type
of evidence analyzed in this review challenges a common
assumption inherent to the logic of counterfactual (quasi)
experimental studies that the other factors represent
something that should primarily be controlled for.

Despite the high between-study heterogeneity, we tried
to quantitatively summarize results on the three most
represented measures of latrine use and availability. The
pooled average across 23 studies indicated the general
latrine coverage of 70% with the 95% CI of 62-77%. The
estimated share of households having improved latrines
(of all households with latrines) pooled across 15 studies
was 55% with the 95% CI of 41-68%. If combined, these
results would imply that only around 39% of Ethiopian
households had access to latrines with solid slab plat-
forms, which is considered to be a basic attribute of a
hygienic sanitation facility. Our point estimates are not
far from the national-level sanitation figures provided
for Ethiopia by the WHO/UNICEF Joint Monitoring
Programme, which reported the 2017 toilet coverage of
79% with the share improved latrines of 54% [16]. The
year of data collection for studies considered for the
calculation of the pooled averages spanned the period
2004-2018 and 2007-2019 for latrine coverage and share
of improved latrines, respectively (the mean year was
2015 in both cases). We did not identify any notable time
trends in the levels of the analyzed indicators. It may
imply that there has been little change in the analyzed
indicators in Ethiopia since around the year 2015, but the
between-study contextual and methodological heteroge-
neity makes this observation only indicative at most.

In addition, the average of latrine use pooled across
22 studies was 72% with the 95% CI of 64—79%, imply-
ing that around 28% of latrine-owning households in
Ethiopia do not properly use their sanitation facilities.
This rate subsumes both unused and inconsistently used
latrines so it may well be compatible with the 16% rate of
behavioral slippage from toilet use to OD provided by a
recent study by [23]. The measurement of latrine use is
nevertheless known to be challenging [64, 65] and our
inspection of approaches used for the measurement of
this central aspect of sanitation behavior in Ethiopia sug-
gested that the comparability and reliability of findings
on this outcome may be problematic.
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We identified multiple sanitation outcomes that were
examined in the reviewed literature for their influenc-
ing factors and classified them into eight broader types.
Latrine use was the most frequently analyzed type fol-
lowed by latrine availability and OD. By contrast, out-
comes describing more advanced steps in the processes
of change towards a safe and equitable sanitation envi-
ronment were considerably less often studied. It applies
to outcomes such as the sustainability of latrine adop-
tion and the quality/upgrading of latrines that have been
rarely examined regarding their underlying drivers even
though these issues currently represent the most pressing
challenges of sanitation in Ethiopia. These findings mean
that the focus of sanitation research in Ethiopia mir-
rors the nature of Ethiopian sanitation policies (biased
towards the focus on the creation of demand for basic
latrines) rather than anticipating their gaps and address-
ing future challenges.

We classified factors that were reported as consequen-
tial in the analyzed studies into 11 broader themes and,
additionally, into 43 more specific sub-themes. Socio-
economic factors were found in the highest number of
studies. The majority of them referred to characteristics
such as household income or wealth, education, or occu-
pation. Their frequent associations with household-level
sanitation inequalities in Ethiopia is not surprising but
underscores the importance of structural change for san-
itation in Ethiopia. It reminds us that hygienic and equi-
table sanitation can hardly be achieved through specific
sanitation interventions alone, without general socioeco-
nomic development as a key prerequisite.

The general socioeconomic factors have been interwo-
ven with demographic and cultural sanitation drivers.
Perhaps a prime example represents the repeatedly docu-
mented adverse sanitation conditions of female-headed
households, which signifies how sanitation represents yet
another dimension of gendered inequality in Ethiopia.
Importantly, a few distinct interpretations of the effects
of this factor on sanitation outcomes demonstrate that
this aspect of sanitation inequality arises due to an inter-
play between socioeconomic factors (generally weaker
socioeconomic situation of female-headed households,
and a lack of capacity or skills to adopt latrines) and cul-
tural factors (prevalence of polygamy, cultural norms
around sanitation) and also traditional gender roles
(including traditional responsibility of women for water-
related issues).

In terms of the frequency of individual observa-
tions (relationships between specific factors and
outcomes), the most widely reported consequential
factors were those around the availability and quality
of sanitation infrastructure including access to mate-
rials or manpower required for toilet construction
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and maintenance. Its major sub-theme covers drivers
directly related to the acceptable quality of latrines,
which itself accounted for nearly 10% of all identified
observations. By means of comparison with findings
from a global review by [26], we also found that the
factors associated with quality of sanitation infrastruc-
ture are particularly prominent in Ethiopia. We also
took note of the focus on sanitation infrastructure con-
cerned with the presence or cleanliness of the basic pit
latrine’s components (slab platform, particular parts of
superstructure) or general user assessments (perceived
acceptance and convenience). Other consequential
aspects such as the supply of adequate infrastructure
(including awareness of it at the household level) or
alternative technology options and management and
reuse of fecal waste (their acceptance at household
level) have been rarely studied in Ethiopia.

The second most represented sub-theme of factors
were drivers referred to as institutional support. They
commonly assessed the presence and delivery of activi-
ties of health workers (or other agents involved in sani-
tation-related mobilization and supervision) such as the
frequency of their visits to households or households’
participation in trainings and awareness creation and
behavior change campaigns. In studies that were focused
on the examination of a specific intervention, these meas-
ures often captured the intervention’s delivery. However,
they were reported in several other non-interventional
studies too. It indicates that differences between inter-
ventional and non-interventional studies are blurred
due to the implementation of the national sanitation
campaign. The latter also constrains the applicability of
contra-factual evaluations that may be used for compar-
ing the performance of distinct intervention modalities
[43] rather than attributing the net effects of interven-
tion. This remark once again challenges the conventional
understanding of what is referred to as the hierarchy of
evidence that still uncritically prioritizes experimental
studies without adequately considering their limitations
and usefulness for practice.

The importance of institutional support for the reduc-
tion of OD and initiation of latrine adoption in Ethiopia
is clear. Still, we think that the analyzed literature too
often conceived and portrayed the measured institu-
tional support as a black box. There were rare exceptions,
but generally little can be learned from the analyzed lit-
erature regarding the content and nature of institutional
pressures. The examined cases of institutional support
were mostly presented as positive and unproblematic.
The focus on the presence and role of negative pressures
and sanctions were considerably scarcer, though it is
known that they have been used in Ethiopia. We believe
that the prevalent mechanistic approach is unfortunate,
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particularly considering that implementation fidelity is
increasingly recognized as a key problem of the large-
scale sanitation interventions in Ethiopia [63].

It may be beyond the scope of our review, but we
believe that these comments have wider relevance for
the available research on sanitation in Ethiopia. Accord-
ing to our reading of this literature, it tends to be heavily
shaped towards the emphasis on routine data collection
and descriptive characterization of empirical results.
Attempts for a critical interpretation and discussion of
findings that may explain sanitation conditions and dis-
cuss documented failures seem to be rare. One aspect
of this is that the research is often presented as apoliti-
cal without an attempt to challenge authorities or touch
upon the local politics and power relations involved in
the implementation of interventions at the micro-level.

Another notable finding of this review is the confir-
mation of health-related expectations as consequential
motivation for latrine adoption and use in Ethiopia. It
was reported more often than non-health motivations
such as convenience, privacy, and safety. The prevalent
belief that latrine use is good for human health can be
contrasted with the uncertain actual health benefits of
sanitation change in Ethiopia [62, 63, 66, 67]. It means
that there is a relatively good public awareness about
the biological plausibility of toilet adoption. Likely, the
national sanitation campaign and the community-level
persuasion techniques that were used played a role in
creating this awareness. However, it simultaneously
focused on the adoption of basic sanitation so the con-
viction about health benefits of latrines coexists with the
acceptance of their generally low hygienic standards. It
implies that there may be an inadequate perception of
what a hygienic toilet is. Indeed, a study from Ambhara
analyzed user preferences and uncovered that concrete
slab platforms, which are considered as key components
of hygienic pit latrines, were not preferred over dirt floors
[68]. Unless the prevalent conception of hygienic toilets
changes, health-related expectations will probably be not
as effective for catalyzing the demand for upgrading sani-
tation facilities in Ethiopia as they have been for the ini-
tial adoption of basic latrines. Although other non-health
motivations may be more influential, there has been very
little research on the demand for latrine upgrading and
its influencers in Ethiopia thus far.

Limitations

The inclusion criteria were designed by considering our
primary objective to review evidence on factors influenc-
ing household-level sanitation outcomes. Pooled aver-
ages of latrine coverage and use presented above thus did
not cover findings from excluded studies. We covered
research evidence solely from studies that analyzed
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sanitation outcomes at the household level. Studies that
addressed sanitation in Ethiopia at other levels were not
considered, though they may report findings on sanita-
tion drivers which also impact household-level sanitation
(e.g., ecological studies, policy analyses, implementation
studies). The representation of outcomes, factors, and
their relationships were assessed by counting their occur-
rences. Although we extracted information on the effect
sizes (from quantitative studies), we did not use them for
our synthesis due to the high between-study heterogene-
ity. In addition, we only extracted information on factors
that were found significant but not on insignificant rela-
tionships. Almost all studies in our sample were obser-
vational studies that measured statistical associations and
not cause-and-effect relationships. We tried to reflect
specific qualitative explanations provided for the rela-
tionships in the analyzed studies. However, these inter-
pretations of underlying mechanisms were sometimes
ambiguous (as discussed above), speculative, and not
always available.

Conclusion

This review assessed available research on the driv-
ers of household-level sanitation outcomes in Ethio-
pia. The findings may help practitioners to understand
what the key types of sanitation drivers are in the
Ethiopian context and how they are related to distinct
sanitation outcomes at the micro-level. They may also
inform researchers and policymakers about the nature
of available evidence, gaps in it, and priority directions.
Despite the reduction of OD in Ethiopia, hygienic sani-
tation is rather the exception than the rule across the
country. We argued that the focus of research mainly
emulated the focus of the approach chosen for national
sanitation strategy (CLTS) on initial latrine adoption
and use. Key areas such as a demand for upgrading
sanitation facilities and a variety of issues on the sup-
ply side have been almost ignored in both policy and
research. We also call for a more critical approach to
sanitation research in Ethiopia.
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