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Abstract: While latrine coverage is increasing in India, not all household members use their latrines.
Cost-effective, culturally appropriate, and theory-informed behavior change interventions are
necessary to encourage sustained latrine use by all household members. We qualitatively examined
community perceptions of sanitation interventions broadly, along with specific impressions and
spillover of community-level activities of the Sundara Grama latrine use behavior change intervention
in rural Odisha, India. We conducted sixteen sex-segregated focus group discussions (n = 152) in
three intervention and three nonintervention villages and thematically analyzed the data. We found
Sundara Grama was well-received by community members and considered educative, but perceptions
of impact on latrine use were mixed and varied by activity. Intervention recruitment challenges
prevented some, such as women and households belonging to lower castes, from attending activities.
Spillover occurred in one of two nonintervention villages, potentially due to positive relations within
and between the nonintervention village and nearby intervention village. Community-level sanitation
initiatives can be hindered by community divisions, prioritization of household sanitation over
community cleanliness, and perceptions of latrine use as a household and individual issue, rather
than common good. Community-centered sanitation interventions should assess underlying social
divisions, norms, and perceptions of collective efficacy to adapt intervention delivery and activities.
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1. Introduction

Open defecation is associated with diarrhea, parasitic infections, malnutrition, and child
stunting [1–5]. Poor sanitation conditions can affect an individual’s mental well-being and personal
safety, especially for women and children, who risk bodily exposure, harassment, and violence when
defecating in the open [6–9]. In contrast, improved sanitation is protective against diarrhea [4,5],
soil-transmitted helminth infections [4], active trachoma [4], intestinal protozoa infections [2] and
schistosomiasis [3], and is also associated with improved cognitive development [10] through a
reduction in exposure to fecal pathogens that cause diarrhea and environmental enteropathy [11–14].

Despite benefits of sanitation, sustained use of latrines remains a challenge, particularly in
India [15]. The 2019 WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply, Sanitation
and Hygiene report estimated that 26% of India’s population practiced open defecation, 2% used
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an unimproved facility, 13% used a limited (shared) sanitation facility, and 60% used at least a basic
sanitation facility. Open defecation is most frequently practiced in rural areas (36%) [16], and as
per India’s National Family Health Survey (2015–2016), collected just prior to the initiation of the
present study, only 37% of rural households reported using an improved sanitation facility [17].
Comparatively, data from the WHO/UNICEF JMP report and World Bank showed that neighboring
countries Bangladesh and Pakistan, despite having lower GDPs [18], had lower open defecation rates
(<1% and 10%, respectively) [16]. Pakistan and Bangladesh had equal or lower percentages of their
population using at least basic sanitation services compared to India (60% and 48% respectively),
but had higher percentages of their populations using either an unimproved or limited sanitation
facility [16].

Studies have found that the numerous efforts by the Government of India to increase latrine
coverage have resulted in only modest reductions in open defecation, and no impact on child
health [19,20]. Since the mid-1980s, the Indian government has implemented country-wide sanitation
programs, gradually shifting from solely constructing latrines to also promoting latrine uptake. The
Total Sanitation Campaign (1999–2012) introduced information, education, and communication (IEC)
campaigns and provided latrine construction subsidies [21], but trials found no improvement in health
outcomes, citing suboptimal uptake as a potential explanation [19,20,22]. These findings inspired a call
for increased investment in sanitation behavior change efforts [23].

Initiated in 2014, the latest sanitation campaign, the Swachh Bharat Mission (SBM), recognized
the need for IEC activities, but limited IEC spending to only 8% of the budget and did not dedicate
specified personnel to execute IEC activities [24]. An audit of fiscal year 2016–2017 found only 1%
of the budget had been spent on IEC, increasing to only 4% by fiscal year 2018–2019 [25]. The key
difference between SBM and previous campaigns is the scale of the campaign’s goal—to make India
open defecation free by October 2, 2019 [26,27], which was indeed declared by Prime Minister Narendra
Modi on said date [28]. Experts and the media have questioned the accuracy of this claim [29–32].

Interventions aimed at increasing latrine coverage in India have not necessarily led to increased
use [15,33]. Sociocontextual and behavioral factors associated with latrine use and non-use need to
be understood and addressed to increase and sustain uptake [34–36]. Barriers to latrine use include
improper or incomplete latrine construction, lack of a nearby water source for postdefecation cleansing,
cultural beliefs around purity and pollution, fear of rapid pit filling, and strong preference for open
defecation [34–38].

Researchers at Emory University designed Sundara Grama, a multilevel behavior change
intervention, to increase latrine use and safe disposal of child feces among rural, latrine-owning
households in Odisha state, which had the second-lowest latrine coverage level (29%) in India in
2016 [39]. The intervention addressed six barriers to latrine use identified via formative research:
(1) nonfunctional latrines; (2) limited practical knowledge of how to use a latrine and empty its pit;
(3) preference for open defecation due to attitudinal and sociocultural factors; (4) limited recognition of
the health and nonhealth benefits to latrine use; (5) lack of hardware to aid safe disposal of child feces;
and (6) limited knowledge regarding child feces disposal [40]. Intervention villages received a series
of intervention activities designed to address these barriers delivered at the community, group, and
household levels. Supplementary Table S1 provides descriptions of all activities.

In 2018, with SBM still underway, the Sundara Grama intervention was delivered by the local
NGO Rural Welfare Institute (RWI), and evaluated by Emory. The cluster-randomized trial involved 66
villages, including 33 that received the intervention and 33 that served as controls [41]. After accounting
for an increase in the control group’s latrine use, the endline evaluation found a 6.4% (95% confidence
interval (CI) 2.0–10.7%, p = 0.004) increase in reported latrine use for persons age five and above in
the intervention group [40]. Beyond measuring impact, it is critical to understand what community
members thought of the intervention activities, their perceptions of sanitation programs more broadly,
and if community members in nonintervention villages adjacent to intervention villages benefitted
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from or were influenced by the intervention. Such research helps explain Sundara Grama’s observed
impact on latrine use, and offers insights for adapting and scaling the intervention in the future.

Thus, this research aimed to: (1) understand community member perceptions of sanitation
interventions broadly, (2) assess community member perceptions of three of the community-level
Sundara Grama intervention activities, specifically the palla performance, transect walk, and community
meeting, and (3) determine possible spillover of the intervention into nonintervention villages.

2. Materials and Methods

2.1. Study Design and Setting

This qualitative study took place within the context of the larger Sundara Grama process evaluation,
which involved 72 rural villages (66 in the trial, six for qualitative research) across three administrative
blocks in Puri district of Odisha state [41]. The Sundara Grama intervention was delivered to 36
villages (33 trial, three qualitative research). The six qualitative villages were purposively selected,
with one pair from each block and covering a range of village sizes (small, large, average) to capture
perspectives from these different contexts. Two of the village pairs were also purposively selected due
to their proximity to each other, enabling exploration of intervention spillover. Focus group discussions
(FGDs), which enable participants to interact and prompt conversations from the emic perspective [40],
were used to elicit community members’ perceptions of three community-level intervention activities:
palla, transect walk, and community meeting. Sixteen sex-segregated FGDs (eight with men, eight
with women) were conducted across the six selected villages (5–15 participants each; 72 women and
80 men). FGDs were sex-segregated to facilitate open discussion among group members. Data were
collected in July 2018, a few weeks after the community-level activities took place.

2.2. Study Participants

Village members were eligible to participate if they were 18 years or older and provided consent.
In intervention villages, members also needed to have attended more than one of any of the intervention
activities to be eligible.

Recruitment was conducted in two ways. Primarily, the Anganwadi worker (female worker
who runs the Anganwadi, a government run village preschool) or the ward member (local elected
representative) identified and recruited participants in advance of the FGDs. In some cases, participants
were recruited on the day of the FGD through convenience sampling by the research assistants (RAs),
who went door-to-door asking for volunteers, or approached groups gathered in public spaces.
Most participants were General caste and the majority owned functional latrines. Table 1 shows the
demographic breakdown of participants.
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Table 1. Demographic Information of Focus Group Participants in Total, and by Sex.

Participant Characteristics Total Female Male

N (%) N (%) N (%)

Total participants 152 72 (47.4%) 80 (52.6%)
Intervention villages 65 (42.8%) 35 (53.8%) 30 (46.2%)

Nonintervention villages 87 (57.2%) 37 (42.5%) 50 (57.5%)
Average age in years 45.8 SD = 13.3 43.3 SD = 11.0 48.0 SD = 14.9

Caste 1 152
General Caste 99 (65.1%) 45 (45.5%) 54 (54.5%)

Other Backward Castes 37 (24.3%) 18 (48.6%) 19 (51.4%)
Scheduled Caste 13 (8.6%) 6 (46.2%) 7 (53.8%)
Scheduled Tribe 3 (2.0%) 3 (100%) 0 (0%)

Latrine ownership 2 152
Yes, functional 101 (66.4%) 43 (42.6%) 58 (57.4%)

Yes, nonfunctional 8 (6.0%) 5 (62.5%) 3 (37.5%)
No 42 (27.6%) 24 (57.1%) 18 (42.9%)

Frequency of latrine use for
defecation (among latrine

owners)
110

Always 96 (87.2%) 42 (43.8%) 54 (56.3%)
Sometimes 10 (9.0%) 3 (30.0%) 7 (70.0%)

Never 4 (3.6%) 3 (75.0%) 1 (25.0%)
Attended the palla (intervention

villages only) 59

Yes 32 (54.2%) 16 (50.0%) 16 (50.0%)
No 27 (45.8%) 19 (70.4%) 8 (29.6%)

Attended the transect walk
(intervention villages only) 58

Yes 30 (51.7%) 23 (76.7%) 7 (23.3%)
No 28 (48.3%) 12 (42.9%) 16 (57.1%)

Attended the community
meeting (intervention villages

only)
55

Yes 31 (56.4%) 21 (67.7%) 10 (32.3%)
No 24 (43.6%) 13 (54.2%) 11 (45.8%)

Attended the mother’s group
meeting (intervention villages

only)
43

Yes 23 (53.5%) 21 (91.3%) 2 (8.70%)
No 20 (43.6%) 11 (55.0%) 9 (45.0%)

Attended the household visit
(intervention villages and

latrine owners only)
23

Yes 20 (87.0%) 6 (30.0%) 14 (70.0%)
No 3 (13.0%) 3 (100%) 0 (0%)

1. For consistency, we have used government terminology to describe the participants’ castes. 2. One missing value
among latrine owners; unknown if one latrine was functional or nonfunctional.

2.3. Data Collection

FGD guide development was informed by the Sundara Grama Intervention Manual [42], and the
process evaluation elements satisfaction, reach, recruitment, and context, as described by Saunders et al.
(2005) [43]. Table S2 provides a brief definition of each element with example questions from the FGD
guides. Two guides were developed: one for intervention villages and one for nonintervention villages.
Both FGD guides included questions about what participants thought about their village, what they
knew about the intervention activities, and their perceptions of the intervention’s impact on latrine
use and other sanitation practices in their village. Although both guides included detailed questions
about the recruitment, reach, and content of each activity, RAs were instructed to skip this section in
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nonintervention villages if participants had no knowledge of the intervention. The intervention village
guide was piloted in a village where the RWI implementing team piloted Sundara Grama activities
during their training. After five FGDs, the guides were revised to more deeply examine topics based
on findings generated to that point. Specifically, questions were added to the nonintervention village
guide to explore the history of sanitation programs in the village and gain understanding of the local
context and sanitation practices.

FGDs were facilitated by five RAs fluent in Odia, the local language. FGDs with women were
mostly held at the Anganwadi center, while FGDs with men were either held at the village temple
or clubhouse, depending on the participants’ preferences. Before each FGD, a brief paper survey
collecting demographic information was completed by each participant. FGDs were audio recorded,
and RD (primary author) and a team member also took detailed observational notes and debriefed
with the RAs daily to identify discussion themes. Recordings were subsequently uploaded to shared
folders on Box, a secure storage platform used by Emory University.

2.4. Data Management and Analysis

Recordings were directly transcribed to English by hired translators. The transcripts were coded
and analyzed in MaxQDA software v. 18.2.3 (VERBI Software. Consult. Sozialforschung. GmbH, Berlin,
Germany) [44]. Demographic survey data were entered into Microsoft Excel, randomly spot-checked,
and descriptively analyzed.

FGD data were analyzed using thematic analysis [45]. Transcripts were reviewed and memos
written to record first impressions of the data. Data were then coded and analyzed using a “bottom-up”
inductive approach [45]. A codebook was developed based on deductive codes from questions in
the FGD guides, as well as inductive codes identified by reviewing the transcripts. BAC, GDS, and
other colleagues gave feedback on the codebook. After the codebook was revised, the transcripts were
re-coded, and codes were then grouped into themes. Themes that were aligned with the research
questions were selected and analyzed further. Themes were reviewed by village and by participant sex
to gain a sense of common patterns among these subgroups.

This study was approved by the Institutional Review Board at Emory University in Atlanta Georgia
(00098293) and the Ethics Review Committee at Xavier Institute of Management in Bhubaneswar,
Odisha. Prior to data collection, all participants provided verbal consent, and each was given an
information sheet describing the study objectives and the benefits and risks to participating. Identifying
data, such as names, were not collected. Participants were not compensated for participation.

3. Results

We present participants’ perceptions of (1) sanitation and sanitation programming, referred to
as the community context for sanitation, (2) the three community-level Sundara Grama activities:
palla, transect walk, and community meeting (from participants in intervention communities), and (3)
intervention spillover of into nonintervention villages (from participants in communities that did not
receive the intervention).

3.1. Community Context for Sanitation

Sanitation was considered an individual and household-level priority, but not a common good.
Participants expressed doubt that their village would be able to improve sanitation and latrine use due
to conflicting interests across village divisions and a perceived lack of resources and authority to do so.
As a result, participants expected outsiders, whom they perceived to have resources and authority,
to provide sanitation programming and encourage use.

3.1.1. Prioritization of Household Sanitation

Individual and household sanitation were important for participants in all villages, so much so
that village sanitation was described as the sum of each household’s and individual’s sanitation, rather
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than conceptualized as a broader community idea: “If you yourself are not clean, then the village also
cannot be clean. But if you yourself are clean, then the village can also be cleaned and everything else
can also be cleaned”, (man, nonintervention village).

Prioritizing household sanitation, however, often resulted in practices that kept the household
clean, but compromised the cleanliness of the village environment. Villagers practiced open defecation
in fields and threw waste, including bags, plastic bottles, and materials used to clean child feces, outside
the household compound into the open peripheral spaces. One woman’s description of cleaning
her child after defecating illustrates the contrast between the treatment of the household and the
environment beyond: “We wash her with Dettol [commercially available liquid cleaning agent] and
the floor is cleaned with phenol [household cleaner]. Then, we clean her with a cloth and throw that
cloth into the lake”, (nonintervention village).

3.1.2. Village Divisions

Sociocultural and geographic divisions existed within the study villages, as evidenced by
material wealth disparities between hamlets (village sections), where members of different castes lived.
Participants in four villages used the terms “this side” and “that side” to describe the village areas,
suggesting their association with specific locations in the village, which may be further linked to caste
identity. Participants also used this language to reference the sanitation behaviors of others: “People
of that side are making the place filthy, otherwise this side is okay”, (man, nonintervention village).
They noted how these divisions obstructed change and development in their villages, describing
their villages as unable to reach consensus, resistant to improvement initiatives, and burdened by
corrupt leadership and favoritism that hindered progress. In one village, attempts to clean a pond
were met with violence and demands for money from the panchayat (lowest level of governing unit).
In two other villages, participants complained that the Anganwadi worker withheld information about
community events, leaving some to feel purposely excluded.

3.1.3. Perceived Community Ability to Address Sanitation

Participants listed a variety of ways they wished to improve village cleanliness, including cleaning
ponds and roads, removing trash, and addressing drainage issues, but encouraging latrine use and
ending open defecation were rarely mentioned. Furthermore, some questioned the relevance of latrine
use to a discussion of village sanitation when brought up by a participant sharing how the intervention
influenced him to stop open defecating.

Participants reported feeling limited in their ability to influence others in their village to stop
open defecating. They explained that fellow villagers were sensitive to being told how and where to
defecate, and might retaliate with harsh words or physical violence. Participants expressed doubt in
their authority to ask fellow villagers to practice latrine use, especially when they lacked the resources
to provide nonowners with latrines: “Those who don’t have a latrine, they will counter us and ask us
for a latrine. How can we stop them from open defecation, when we can’t provide them a latrine?”
(woman, nonintervention village).

Women experienced additional challenges in promoting latrine use due to gender norms. One
woman explained: “If a man tells them, they might listen, but if a woman tells them, they won’t give a
damn”, (nonintervention village). Another woman said they may only be able to influence their family
members: “We can tell our family members, but cannot tell other households [ . . . ] Respective family
members can tell their families”, (intervention village).

Village representatives also experienced resistance when advising against open defecation,
including a ward member who tried to persuade people to stop open defecating: “As I did it, these
open defecators started scolding me . . . Since that day, I have decided not to say anything”,(man,
nonintervention village).
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3.1.4. Outsider Involvement in Village Sanitation

Participants across the study villages expected outsiders, such as the government, NGOs, and
contractors, to support village sanitation needs, including latrine construction, sanitation awareness
campaigns, and latrine use enforcement: “We are waiting for when the Government will give us the
money to build a [latrine], and we haven’t got it yet. Hence, we can’t build a [latrine]”, (woman,
nonintervention village). Although participants had expressed doubts about their own ability to
promote latrine use, they viewed outsiders as influential and capable of promoting latrine use: “If
outsiders can go to our backyards and clean our household surroundings, then the household members
will learn something good. If government people can come and do some sensitization programs, then
things might improve”, (man, nonintervention village). Participants also described how outsiders
bring increased legal authority to “create fear” through the threat of fines, penalties or revoked ration
cards. One woman noted: “People should be pressurized that the district collector would come,
then people will develop some fear and try to change”, (intervention village). The district collector
is the administrative head of the district and has the authority to impose fines or penalties against
organizations and individuals for not adhering to the rules and regulations, such as the regulations
in SBM.

While participants expressed dependence on outsiders, they also identified drawbacks. Outside
entities also were viewed as not dependable and frequently dishonest, providing substandard latrines,
and offering things which people sometimes found not useful, like awareness and behavior change
programs. Participants perceived these awareness activities as repetitive and ineffective without
government subsidies for sanitation and water construction.

3.2. Perceptions of Sundara Grama Impact and Community Activities

Perceptions of the intervention’s overall impact on latrine use varied by village and between
women and men. In one intervention village, women said that some had stopped open defecating
while others had not. Women from this village also described the effect of Sundara Grama in terms of
household cleanliness: “Yes, each household is cleaner now”. In contrast, men from the same village
said the primary impact was increased awareness. In another village, men believed the intervention
had resulted in a decrease in open defecation, to which women agreed, though they were less willing to
comment on the actions of others. In the third village, women perceived a decrease in open defecation
but were skeptical if the change would sustain while men felt the intervention was unnecessary because
they were already latrine users. The men said the intervention should have focused on a nearby
lower-caste hamlet instead of their village.

3.2.1. Palla

Satisfaction with the palla was high; participants enjoyed the palla because it was entertaining,
educational, and contained old, familiar stories. One woman noted, “We found the palla very funny.
We enjoyed it”, while a man stated “[In the palla], they had talked about keeping the village clean.
I liked hearing about that”. Of the six skits presented in the palla, participants cited two that they
especially appreciated: a skit about Sriya, a scavenger whose cleanliness attracted the goddess Laxmi to
visit her house with blessings, and a skit about Uncle Nidhi and the three assassins, Mouse, Mosquito,
and Fly, explaining how the fly is the deadliest assassin because it spreads disease from feces. Men
in two of the villages identified these as old stories they had read as children. Some men felt the
repetition of the themes was useful: “Nothing was new; one good thing was they reminded us through
their stories”. Some participants wanted more palla performances, but a few disagreed: “No [more]
activities are needed; we have now learnt from the palla” (man).

Opinions of the palla’s impact on latrine use were mixed. In two of the men’s FGDs, participants
felt the palla had a positive impact on latrine use or at least had increased sanitation awareness. One
woman felt the intervention had influenced some, but not all: “Some might have liked it, some may
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not. But, what is the point in doing the palla, when people continue with the same practice?” Men from
the third village stated that most of their villagers were already latrine users and the palla could have
impacted only those belonging to lower castes: “No, no, this did not have an impact on all [sections of
the village]. Only the harijans (lower/scheduled caste) were impacted by it”, (man).

Factors hindering the reach, or attendance, of the palla included poor recruitment, venue location,
time of day, and weather. Recruitment efforts for the palla were not effective in all hamlets of the
village. For example, women from a lower caste hamlet in one village complained they missed the
palla because the Anganwadi worker had not informed them about it. Despite this, almost all FGD
participants from intervention villages knew about the palla and understood its purpose to raise
awareness about sanitation. Many participants that could not attend the palla learned about it from
relatives or heard noises from the performance, which carried throughout the village. The venues for
the palla were not always ideal for attracting and accommodating large crowds and the timing was
challenging for some to attend. Participants in one intervention village felt the heavy rains negatively
impacted both palla attendance and performance quality.

3.2.2. Transect Walk

The early morning transect walk through the village and open defecation fields produced a varied
and emotional response. Participants who favored this activity cited its novel approach of placing
colored powder on feces to raise awareness of the “temples of shits”. Women in one village perceived,
though inaccurately, that the outsiders (RWI implementers) had done them a service by sanitizing the
feces with “medicine”. More than the other two community-level activities, participants’ descriptions
of the transect walk emphasized the presence of outsiders as both good and a source of shame. One
man described, “[The transect walk] was the best. With that, we could know that some outsiders
have come”. In contrast, a woman stated, “How can we feel good? Outsiders came and showed us
to sprinkle holi powder. Is that not shameful?” All unfavorable reactions centered on the shame it
brought as outsiders exposed the dirtiness of their villages or when someone was caught in the act
of open defecation. One man noted, “As the group walked towards the field, I was scared that we
would see some open defecators doing the act. That would be shameful”. In that village, participants
reported that a woman was caught defecating in the field and was threatened with losing her ration
card, though it was unclear who made the threat. In one FGD with men, participants were surprised
and shamed by the walk because red colored powder was used to mark the feces, a color also used for
religious practices. This was a mistake by the implementing team; activity instructions stated that red
and orange powder should not be used.

Perceived impact of the transect walk on latrine use was mixed: some participants reported that it
immediately led to less open defecation, while others said any impact was short-lived or dependent on
the individual. One woman reported that people had stopped defecating near her house, whereas
other participants said open defecation stopped for a short time only and resumed after a few days.
One woman felt attendees’ behaviors were based on their reaction to the walk: “Those who liked the
walk have changed their habit and are using the latrine. But the ones who criticized came up with
excuses for not using the latrine, like, ‘there is no latrine, there is no water, all these.’”

The transect walk appeared to be effective in reaching and gaining the attention of a large
proportion of community members. Knowledge of the activity even reached some who did not attend
the walk. Participants reported being informed about the transect walk through an announcement at
the end of the palla and by the bells rung by RWI implementers the morning of the walk, signaling the
beginning of the activity. Some women missed the announcement because they were not at the palla,
but some were still able to participate because they heard the bells. Many initially interpreted the bell
sounds to signal a religious event. One woman feared they had done something wrong: “We got scared
when they told us to be present early morning. We felt that we probably had made some mistake, for
which we were being called in the early morning”.
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3.2.3. Community Meeting

Of the three activities, participants had the least to say about the community meeting and mostly
expressed ambivalence. Men in two villages said the community meeting was good, though it contained
no new information for them and they wished the meeting had brought them latrines. One man shared:
“It was good. If households are given more latrines, especially the bigger families, then people would
have benefitted more”. Women in one village shared their latrine problems in the community meeting
and, like the men, were disappointed the intervention did not include latrine construction.

It was unclear if the community meeting impacted latrine use. However, some women appreciated
the community meeting as a vehicle for change. One woman noted: “We liked the idea that whatever
we don’t like, we can make changes. If something is not clean, then we can clean it”. Aside from
latrine-related change, the women in this FGD said the village development club had done other
activities as a result of the intervention, including planting trees, removing weeds, cleaning the village,
and maintaining peace.

The community meeting activity may not have effectively reached as many women as men. In one
village, participants discussed the low attendance of women and described how some women had to
leave early: “A few women were told to leave, as they had to prepare their lunch”, (man).

3.3. Intervention Spillover between Villages

While participants in both of the paired nonintervention villages were generally aware of the
intervention, participants in nonintervention village A were more acutely aware of the intervention’s
key messages and activities. Both men and women in this village understood that Sundara Grama was
a sanitation intervention, but while men were only aware of the palla, the women knew about all three
community activities. In contrast, participants from nonintervention village B could only describe
hearing the drums or the sound system from the palla.

The quality of the relationships within and between the intervention and its paired nonintervention
village appeared to influence intervention spillover into the nonintervention village. Participants
from nonintervention village A and its paired intervention village described relationships within the
villages as good, and that information about the intervention spread to village A through various social
networks, including acquaintances, family members, children at school, and passersby. In contrast,
participants in nonintervention village B and its paired intervention village described conflict and
tensions both within and between the villages. Men in nonintervention village B specifically blamed
their lack of knowledge about the intervention on their poor relationship with the intervention village:
“No, we aren’t on good terms with them, so we don’t know what happened or not, in that village”.

Spillover was specifically reported for the transect walk activity, by women in nonintervention
village A. The transect walk produced strong emotional and behavioral responses from the women,
who expressed feeling shame for their village as a result of the activity occurring nearby. One woman
explained, “Our village’s name got exposed, and outsiders got to know that people are defecating on
the roadside”. Some women claimed implementers had scolded open defecators and that someone
had video recorded the transect walk and posted it on the internet. Like in the intervention villages,
women’s perceptions of the intervention’s impact were mixed. Some felt the transect walk had
impacted behavior: “Yes, people have changed, like those who had stored firewood [inside their
latrines]—they have removed them after this incident and are using the latrine”. Others argued
behavior had not changed: “But still people remain the same, and have not changed. Recently, I saw a
man was defecating on the road side in the broad daylight”.

4. Discussion

This research aimed to understand community perceptions of sanitation interventions in general
and Sundara Grama’s three community-level intervention activities specifically, as well as intervention
spillover. We found sanitation is not necessarily viewed as a common good; instead, household-level
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cleanliness is prioritized. Participants lacked confidence in their ability to influence the sanitation
practices of fellow village members. Sundara Grama’s community intervention activities were generally
viewed positively and were thought to have increased awareness around the importance of latrine use
and renewed interest in village cleanliness. However, participants expressed mixed feelings around
the effectiveness of the intervention to impact latrine uptake and sustained use and also reported issues
around activity reach. These qualitative findings align closely with the larger trial, which found a
significant, but limited, increase in latrine use. Spillover occurred to varying degrees and appeared
dependent upon intra- and intervillage dynamics.

Despite India being declared open defecation free in October 2019, the study findings hold
importance for the post-SBM era. Sanitation behavioral interventions are still needed to maintain
latrine adoption and address gaps in coverage and use, which are documented and argued to still exist
throughout India [15,29,32]. Moving forward, there remains a need to focus on maintaining latrine
use behavioral gains to prevent ‘slippage,’ or reversion to open defecation. A systematic review of
factors that sustain adoption of water, sanitation and hygiene (WASH) technologies found that frequent
personal contact from health promoters was the most important factor influencing sustainability [46].
Our findings also found participants to be interested in repeated behavior change messaging; many
study participants appreciated the Sundara Grama messages because, even though they were not
new, they acted as important reminders. While the trial showed limited increase in latrine use, it is
possible that Sundara Grama helped sustain latrine use by reminding villagers of what motivates them
to use the latrine, or what motivated those that SBM alone was not influencing. Some participants
found the intervention could not change sanitation behavior if improvements were not also made to
sanitation facilities and water access. Indeed, behavior change interventions should take into account
the physical needs of the community and determine if and how these needs can be met to enable
behavior change. Latrine repairs were a part of the Sundara Grama intervention package because
not all latrine owners had latrines that were functional or private to enable use. These had not been
completed at the time of this study to determine if repairs made were deemed suitable.

Opportunities to improve Sundara Grama delivery were identified, and these lessons can be
applied to other sanitation interventions moving forward. Specifically, we found that households
belonging to lower castes and women sometimes faced barriers to accessing Sundara Grama activities.
A previous study of community mobilization for latrine promotion in Odisha identified similar
logistical challenges to gathering community members of different castes and sections and engaging
women in activities [47]. Though barriers may differ in other contexts, implementers of community
interventions—in India and beyond—should ensure that recruitment extends to all; multiple and
varied recruitment efforts are recommended. Further, activity venues and times should be accessible
to all, or activities should be held in multiple venues and at different times to accommodate diverse
groups. Separate activities for men and women also may improve reach of and engagement with
intervention activities. Studies in India and Kenya have shown that women are less likely to speak
up during community meetings if men are present [47,48]. In Sundara Grama, while the community
meetings were intended to be sex-segregated, budget constraints allowed for only one co-ed meeting.

Our qualitative work identified the transect walk as having the potential for shaming. Women
in rural India typically defecate very early in the morning or after dark [34,49,50], which may put
them at risk of being shamed or harassed if seen during the walk [51]. Changing the time of the
transect walk from early morning to later in the day would help protect women while still enabling
identification of feces in the environment. Shifting the time also could reduce the potential for punitive
action against open defecators, particularly for individuals belonging to lower castes who are more
likely to experience coercion and violence in response to pressure to reach SBM goals [15,31,52].

Recent WASH trials have shown little impact on health [53–55], leading to calls for “transformative
WASH” approaches that “radically reduce fecal contamination in the household environment of
low and middle-income countries” [56] (p. e1145). Community-level interventions that call upon
the broader community to take action may be needed to truly eliminate, or at least reduce, fecal
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contamination in the environment. New research has demonstrated the need to assess two critical
assumptions before implementing a community-level public health intervention based on collective
action: (1) target participants believe their community is capable of taking collective action and (2)
participants agree that the proposed collective action is an appropriate response to their common
interests [57]. Our findings show that these assumptions may not have been met before the Sundara
Grama intervention was implemented and, as a result, may have contributed to the limited impacts
the trial found on latrine use. We found that while our study communities aspired to improve their
village’s state of sanitation through actions like pond clean up, participants expressed low confidence in
their ability to specifically curtail open defecation, despite activities like the community meeting, which
encouraged collective action. Participants believed that they lacked the ability and the authority to
compel or influence others (especially non-latrine-owners) to use a latrine. Along with low perceptions
of collective efficacy, we found community members did not conceptualize latrine use as a behavior
that contributes to their village’s sanitation and thus requires collective action. Latrine use was instead
viewed as a more personal behavior that pertains to household and personal cleanliness—a finding
documented by other studies in India [37,38,58].

Discourse around collective efficacy is growing in the WASH sector and new research provides
insights into how researchers and practitioners can better understand the collective characteristics of
the communities they engage, and subsequently design more effective community-based programming
globally. Delea, et al. (2018) have devised a scale to measure perceptions of collective efficacy, which
includes factors like social disorder, social response, common values, social capital, social equity,
community attachment, and agency, as potentially influential to the uptake of WASH behaviors [59,60].
Such a measure could help WASH program planners to better design, target, and evaluate their
community-based interventions, although the measure may require adaptation to the local culture [57].

Along with collective efficacy, specific focus might be needed on social cohesion within the WASH
sector. Community-Led Total Sanitation (CLTS) is a well-established community-based sanitation
intervention that relies on communities to collectively act in order to end open defecation. The CLTS
Handbook states that the approach is more likely to succeed if implemented in communities that may
already be socially cohesive (as indicated by small community size, homogenous population, a strong
tradition of joint action, etc.) [61]; a statement supported by a multicountry follow-up evaluation of
different CLTS interventions that identified social cohesion as a factor in achieving sustained sanitation
outcomes [62]. Correspondingly, previous research has shown that divisions and conflict caused by
social hierarchies, caste, and religious differences are prevalent in Indian villages and can negatively
impact sanitation efforts [63,64]. Our study found evidence of social conflict and division among
participants, which influenced the perception of their ability to improve their village and inhibited
information flow to other villages. Despite these divisions, villages that received the Sundara Grama
intervention succeeded in carrying out some improvement activities, such as planting trees and
removing weeds, and expressed a desire to do other activities, such as cleaning ponds and fixing
roads. It seems possible that if future iterations of Sundara Grama included a series of community
meeting-type activities, it may be more successful in fostering the view that latrine use deserves
collective action. Behavior change sanitation interventions will need to assess social cohesion in target
communities to determine whether it is feasible to mobilize the community to tackle the problem,
and if not, adopt a group or household-focused approach.

Building social cohesion and social capital may also increase intervention spillover within the
village, for those who could not attend activities, and to nearby villages. The women’s FGD in
nonintervention village A was able to provide much more information about the intervention than
the men’s FGD in the same village. This could be because women are less likely to spend their days
working outside their village and therefore may be more plugged in to the village social network.
One study in rural India has suggested that social networks may be a more effective target for public
health interventions than village units [65]. To leverage social networks, interventions could identify
and target established groups that have broad reach within the community as a means of diffusing
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messages to those who may be hard to reach. Such a tactic may be especially useful for reaching women
who identified barriers to direct participation in intervention activities. Though community-level
interventions may still be needed to achieve transformative WASH outcomes, more research into
optimizing diffusion of interventions through social networks may help to fill in the gaps in intervention
coverage and reach.

Strengths and Limitations

A key strength of this work was that we designated and engaged six villages—in addition to the
66 in the larger trial—to enable assessment of perceptions of the intervention shortly after intervention
delivery. This engagement allowed us to learn about participants’ experiences and perceptions of the
intervention activities and inform our understanding of trial findings, without disrupting the trial
itself. One intervention and one nonintervention village was selected from each of the three targeted
blocks, covering the full geographic context of where Sundara Grama was implemented. Although
data was collected from only three intervention villages, responses were fairly consistent and aligned
with the trial findings, suggesting they are reliable.

Recruitment for the study was done primarily through the ward member and Anganwadi worker,
who may have been biased in their selection of participants. However, our secondary recruitment
method of the convenience sampling by RAs gave us access to other participants and may have
increased the diversity of our sample. Participants tended to be older (average age of all participants =

45.8 years, SD = 13.3), with fewer participants from other age groups. This may have been influenced
by the timing of the FGD, when younger adults might be busy working. The majority of participants
(65%) were from General caste, which is likely not representative of village demographics, based on
the larger trial data which found only 36% of households were General caste [40]. Household latrine
ownership among participants (72.4% owners) was slightly higher than the larger trial data, which
found an average of 63.7% of households in intervention villages and 67.3% of households in control
villages owned latrines [40]. This may be because of the higher percentage of General caste members
in our sample.

Finally, as this study took place during SBM, it was not always clear if participants differentiated
Sundara Grama activities from other sanitation events that could have taken place in their village.
Participants occasionally brought up events that were not part of Sundara Grama, such as an SBM
rally, and outsiders sharing photos and videos of open defecators. This illustrates the importance
of understanding the cultural context and history of sanitation programming in target communities
and potential for shame and coercion when designing and implementing sanitation interventions,
especially in post-SBM India.

5. Conclusions

There is still much work to be done in the post-SBM era to maintain previous behavioral gains and
address remaining gaps in latrine coverage and use. Our findings show that it is critical to understand
communities’ perceptions of past sanitation interventions and level of collective efficacy in order to
improve effectiveness of future programs. Sundara Grama participants spoke positively about the
intervention, but caste divisions, social conflict, and gender norms kept many villagers from fully
experiencing the activities as intended. Future sanitation interventions in India should take into
consideration barriers to reach, engage robust recruitment strategies to enable participation of women
and members of all castes, and ensure activities do not result in shame or harm, even if unintended.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/12/4472/s1,
Table S1: Description of Sundara Grama Behavior Change Activities; Table S2: Saunders Process Evaluation
Elements Covered in FGD Guides

http://www.mdpi.com/1660-4601/17/12/4472/s1


Int. J. Environ. Res. Public Health 2020, 17, 4472 13 of 16

Author Contributions: Conceptualization, G.D.S., P.R. and B.A.C.; Data curation, R.D.S.; Formal analysis, R.D.S.,
D.L.C. and B.A.C.; Funding acquisition, B.A.C.; Investigation, R.D.S.; Methodology, D.L.C., G.D.S., P.R. and B.A.C.;
Project administration, R.D.S., P.R. and B.A.C.; Resources, P.R. and B.A.C.; Supervision, R.D.S., D.L.C., G.D.S., P.R.
and B.A.C.; Visualization, R.D.S. and B.A.C.; Writing—original draft, R.D.S.; Writing—review & editing, R.D.S.,
D.L.C., G.D.S., P.R. and B.A.C. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the International Initiative for Impact Evaluation (3ie) [TW14.1006], which
was funded by the Bill & Melinda Gates Foundation (OPP1148651).

Acknowledgments: Special thanks to Rebekah Williams for assisting in data collection, reviewing coded transcripts,
and entering demographic data. We also thank Karen Andes for reviewing the codebook and Sweta Saha for
translating and transcribing focus group recordings. We extend thanks to the India-based team for valuable
insights, translation, and data collection assistance: Rajani Barik, Sadasiva Kothia, Subhrakanta Pattanayak,
Abinash Mishra, Sushreeta Mishra, Rajashree Nayak, and Indrajit Samal. We also are grateful to our participants
for taking time to share their thoughts with us.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.

References

1. Spears, D.; Ghosh, A.; Cumming, O. Open defecation and childhood stunting in India: An ecological analysis
of new data from 112 districts. PLoS ONE 2013, 8, e73784. [CrossRef]

2. Speich, B.; Croll, D.; Fürst, T.; Utzinger, J.; Keiser, J. Effect of sanitation and water treatment on intestinal
protozoa infection: A systematic review and meta-analysis. Lancet Infect. Dis. 2016, 16, 87–99. [CrossRef]

3. Grimes, J.E.; Croll, D.; Harrison, W.E.; Utzinger, J.; Freeman, M.C.; Templeton, M.R. The roles of water,
sanitation and hygiene in reducing schistosomiasis: A review. Parasites Vectors 2015, 8, 156. [CrossRef]
[PubMed]

4. Freeman, M.C.; Garn, J.V.; Sclar, G.D.; Boisson, S.; Medlicott, K.; Alexander, K.T.; Penakalapati, G.;
Anderson, D.M.; Mahtani, A.G.; Grimes, J.E.T.; et al. The impact of sanitation on infectious disease
and nutritional status: A systematic review and meta-analysis. Int. J. Hyg. Environ. Health 2017, 220, 928–949.
[CrossRef] [PubMed]

5. Wolf, J.; Prüss-Ustün, A.; Cumming, O.; Bartram, J.; Bonjour, S.; Cairncross, S.; Clasen, T.; Colford, J.M.;
Curtis, V.; De France, J.; et al. Systematic review: Assessing the impact of drinking water and sanitation on
diarrhoeal disease in low- and middle-income settings: Systematic review and meta-regression. Trop. Med.
Int. Health 2014, 19, 928–942. [CrossRef] [PubMed]

6. Jadhav, A.; Weitzman, A.; Smith-Greenaway, E. Household sanitation facilities and women’s risk of
non-partner sexual violence in India. BMC Public Health 2016, 16, 1139. [CrossRef]

7. Winter, S.C.; Barchi, F. Access to sanitation and violence against women: Evidence from Demographic Health
Survey (DHS) data in Kenya. Int. J. Environ. Health Res. 2015, 26, 291–305. [CrossRef]

8. Sclar, G.; Penakalapati, G.; Caruso, B.A.; Rehfuess, E.; Garn, J.; Alexander, K.; Freeman, M.; Boisson, S.;
Medlicott, K.; Clasen, T. Exploring the relationship between sanitation and mental and social well-being: A
systematic review and qualitative synthesis. Soc. Sci. Med. 2018, 217, 121–134. [CrossRef]

9. Caruso, B.A.; Cooper, H.L.; Haardoerfer, R.; Yount, K.M.; Routray, P.; Torondel, B.; Clasen, T. The association
between women’s sanitation experiences and mental health: A cross-sectional study in Rural, Odisha India.
SSM Popul. Health 2018, 5, 257–266. [CrossRef]

10. Sclar, G.; Garn, J.; Penakalapati, G.; Alexander, K.; Krauss, J.; Freeman, M.; Boisson, S.; Medlicott, K.; Clasen, T.
Effects of sanitation on cognitive development and school absence: A systematic review. Int. J. Hyg. Environ.
Health 2017, 220, 917–927. [CrossRef]

11. Pinkerton, R.; Patrick, P.D.; Moore, S.R.; Wiseman, B.L.; Niehaus, M.D.; Oriá, R.; Guerrant, R.L.; Lima, A.;
Rogawski, E.T.; Oriá, M.O.B. Early Childhood Diarrhea Predicts Cognitive Delays in Later Childhood
Independently of Malnutrition. Am. J. Trop. Med. Hyg. 2016, 95, 1004–1010. [CrossRef] [PubMed]

12. Watanabe, K.; Petri, W.A. Environmental Enteropathy: Elusive but Significant Subclinical Abnormalities in
Developing Countries. EBioMedicine 2016, 10, 25–32. [CrossRef] [PubMed]

http://dx.doi.org/10.1371/annotation/9ffcb740-f394-41af-bbbc-800c7cc25ea8
http://dx.doi.org/10.1016/S1473-3099(15)00349-7
http://dx.doi.org/10.1186/s13071-015-0766-9
http://www.ncbi.nlm.nih.gov/pubmed/25884172
http://dx.doi.org/10.1016/j.ijheh.2017.05.007
http://www.ncbi.nlm.nih.gov/pubmed/28602619
http://dx.doi.org/10.1111/tmi.12331
http://www.ncbi.nlm.nih.gov/pubmed/24811732
http://dx.doi.org/10.1186/s12889-016-3797-z
http://dx.doi.org/10.1080/09603123.2015.1111309
http://dx.doi.org/10.1016/j.socscimed.2018.09.016
http://dx.doi.org/10.1016/j.ssmph.2018.06.005
http://dx.doi.org/10.1016/j.ijheh.2017.06.010
http://dx.doi.org/10.4269/ajtmh.16-0150
http://www.ncbi.nlm.nih.gov/pubmed/27601523
http://dx.doi.org/10.1016/j.ebiom.2016.07.030
http://www.ncbi.nlm.nih.gov/pubmed/27495791


Int. J. Environ. Res. Public Health 2020, 17, 4472 14 of 16

13. Khalil, I.; Colombara, D.V.; Forouzanfar, M.H.; Troeger, C.; Daoud, F.; Moradi-Lakeh, M.; El Bcheraoui, C.;
Rao, P.C.; Afshin, A.; Charara, R.; et al. Burden of Diarrhea in the Eastern Mediterranean Region, 1990–2013:
Findings from the Global Burden of Disease Study 2013. Am. J. Trop. Med. Hyg. 2016, 95, 1319–1329.
[CrossRef] [PubMed]

14. Ahmed, T.; Bhutta, Z.; Caulfield, L.; Guerrant, R.; Houpt, E.; Kang, G.; Lee, G.O.; Lima, A.; McCormick, B.J.;
Platts-Mills, J.; et al. Causal Pathways from Enteropathogens to Environmental Enteropathy: Findings from
the MAL-ED Birth Cohort Study. EBioMedicine 2017, 18, 109–117. [CrossRef]

15. Gupta, A.; Khalid, N.; Deshpande, D.; Hathi, P.; Kapur, A.; Srivastav, N.; Vyas, S.; Spears, D.; Coffey, D.
Changes in Open Defecation in Rural North India: 2014–2018; Institute of Labor Economics (IZA): Bonn,
Germany, 2019.

16. Joint Monitoring Programme. Progress on Household Drinking Water, Sanitation and Hygiene 2000–2017:
Special Focus on Inequalities; United Nations Children’s Fund (UNICEF): New York, NY, USA; World Health
Organization (WHO): New York, NY, USA, 2019.

17. National Family Health Survey-4: India Factsheet. Available online: http://rchiips.org/nfhs/factsheet_NFHS-
4.shtml (accessed on 21 February 2018).

18. World Bank. GDP (Current US$). Available online: https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
(accessed on 27 March 2020).

19. Patil, S.R.; Arnold, B.F.; Salvatore, A.L.; Briceño, B.; Ganguly, S.; Colford, J.M.; Gertler, P.J. The Effect of
India’s Total Sanitation Campaign on Defecation Behaviors and Child Health in Rural Madhya Pradesh: A
Cluster Randomized Controlled Trial. PLoS Med. 2014, 11, e1001709. [CrossRef] [PubMed]

20. Clasen, T.; Boisson, S.; Routray, P.; Torondel, B.; Bell, M.; Cumming, O.; Ensink, J.; Freeman, M.; Jenkins, M.;
Odagiri, M.; et al. Effectiveness of a rural sanitation programme on diarrhoea, soil-transmitted helminth
infection, and child malnutrition in Odisha, India: A cluster-randomised trial. Lancet Glob. Health 2014, 2,
e645–e653. [CrossRef]

21. Government of India. Guidelines—Central Rural Sanitation Programme Total Sanitation Campaign; Ministry of
Drinking Water and Sanitation: New Delhi, India, 2011.

22. Boisson, S.; Sosai, P.; Ray, S.; Routray, P.; Torondel, B.; Schmidt, W.-P.; Bhanja, B.; Clasen, T. Promoting latrine
construction and use in rural villages practicing open defecation: Process evaluation in connection with a
randomised controlled trial in Orissa, India. BMC Res. Notes 2014, 7, 486. [CrossRef]

23. Luby, S.P. Is targeting access to sanitation enough? Lancet Glob. Health 2014, 2, e619–e620. [CrossRef]
24. Government of India. Guidelines for Swachh Bharat Mission (Gramin); Ministry of Drinking Water and

Sanitation: New Delhi, India, 2017.
25. Kapur, A.; Malhotra, S. Budget Briefs: Swachh Bharat Mission-Gramin (SBM-G); Accountability Initiative,

Centre for Policy Research: New Delhi, India, 2020.
26. PMINDIA. Major Initiatives: Swachh Bharat Abhiyan. Available online: http://www.pmindia.gov.in/en/majo

r_initiatives/swachh-bharat-abhiyan/ (accessed on 23 February 2018).
27. Government of India—Ministry of Drinking Water and Sanitation. We Are Committed to Make India Open

Defecation Free by 2019: FAQs. Available online: https://swachhbharatmission.gov.in/SBMCMS/faq.htm
(accessed on 13 January 2019).

28. NDTV. “Rural India Has Declared Itself Open Defecation Free”: PM Modi; Youtube: San Mateo, CA, USA, 2019.
29. Kuchay, B. Modi Declares India Open Defecation Free, Claim Questioned. Available

online: https://www.aljazeera.com/news/2019/10/modi-set-declare-india-open-defecation-free-claim-que
stioned-191002074849498.html (accessed on 12 November 2019).

30. Regan, H.S. Half of India Couldn’t Access a Toilet 5 Years Ago. Modi Built 110M Latrines—But Will People
Use Them? Available online: https://www.cnn.com/2019/10/05/asia/india-modi-open-defecation-free-intl-h
nk-scli/index.html (accessed on 12 November 2019).

31. Chatterjee, P. Modi’s health reforms: Between hope and hype. Lancet 2019, 394, 1495–1498. [CrossRef]
32. Exum, N.G.; Gorin, E.M.; Sadhu, G.; Khanna, A.; Schwab, K.J. Evaluating the declarations of open defecation

free status under the Swachh Bharat (‘Clean India’) Mission: Repeated cross-sectional surveys in Rajasthan,
India. BMJ Glob. Health 2020, 5, e002277. [CrossRef]

33. Garn, J.V.; Sclar, G.D.; Freeman, M.C.; Penakalapati, G.; Alexander, K.T.; Brooks, P.; Rehfuess, E.A.; Boisson, S.;
Medlicott, K.O.; Clasen, T. The impact of sanitation interventions on latrine coverage and latrine use: A
systematic review and meta-analysis. Int. J. Hyg. Environ. Health 2016, 220, 329–340. [CrossRef]

http://dx.doi.org/10.4269/ajtmh.16-0339
http://www.ncbi.nlm.nih.gov/pubmed/27928080
http://dx.doi.org/10.1016/j.ebiom.2017.02.024
http://rchiips.org/nfhs/factsheet_NFHS-4.shtml
http://rchiips.org/nfhs/factsheet_NFHS-4.shtml
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
http://dx.doi.org/10.1371/journal.pmed.1001709
http://www.ncbi.nlm.nih.gov/pubmed/25157929
http://dx.doi.org/10.1016/S2214-109X(14)70307-9
http://dx.doi.org/10.1186/1756-0500-7-486
http://dx.doi.org/10.1016/S2214-109X(14)70326-2
http://www.pmindia.gov.in/en/major_initiatives/swachh-bharat-abhiyan/
http://www.pmindia.gov.in/en/major_initiatives/swachh-bharat-abhiyan/
https://swachhbharatmission.gov.in/SBMCMS/faq.htm
https://www.aljazeera.com/news/2019/10/modi-set-declare-india-open-defecation-free-claim-questioned-191002074849498.html
https://www.aljazeera.com/news/2019/10/modi-set-declare-india-open-defecation-free-claim-questioned-191002074849498.html
https://www.cnn.com/2019/10/05/asia/india-modi-open-defecation-free-intl-hnk-scli/index.html
https://www.cnn.com/2019/10/05/asia/india-modi-open-defecation-free-intl-hnk-scli/index.html
http://dx.doi.org/10.1016/S0140-6736(19)32601-7
http://dx.doi.org/10.1136/bmjgh-2019-002277
http://dx.doi.org/10.1016/j.ijheh.2016.10.001


Int. J. Environ. Res. Public Health 2020, 17, 4472 15 of 16

34. Routray, P.; Schmidt, W.-P.; Boisson, S.; Clasen, T.; Jenkins, M.W. Socio-cultural and behavioural factors
constraining latrine adoption in rural coastal Odisha: An exploratory qualitative study. BMC Public Health
2015, 15, 880. [CrossRef] [PubMed]

35. Coffey, D.; Spears, D.; Vyas, S. Switching to sanitation: Understanding latrine adoption in a representative
panel of rural Indian households. Soc. Sci. Med. 2017, 188, 41–50. [CrossRef] [PubMed]

36. Dreibelbis, R.; Jenkins, M.; Chase, R.P.; Torondel, B.; Routray, P.; Boisson, S.; Clasen, T.; Freeman, M.C.
Development of A Multidimensional Scale to Assess Attitudinal Determinants of Sanitation Uptake and Use.
Environ. Sci. Technol. 2015, 49, 13613–13621. [CrossRef] [PubMed]

37. Coffey, D.; Gupta, A.; Hathi, P.; Khurana, N.; Spears, D.; Srivastav, N.; Vyas, S. Revealed preference for open
defecation: Evidence from a new survey in rural north India. Econ. Political Wkly. 2014, 49, 43–55.

38. Coffey, D.; Gupta, A.; Hathi, P.; Spears, D.; Srivastav, N.; Vyas, S. Culture and the Health Transition: Understanding
Sanitation Behavior in Rural North India; International Growth Centre: London, UK, 2015.

39. National Family Health Survey-4: Odisha Factsheet. Available online: http://rchiips.org/nfhs/pdf/NFHS4/O
R_FactSheet.pdf (accessed on 3 April 2019).

40. Caruso, B.; Sclar, G.; Routray, P.; Nagel, C.; Majorin, F.; Sola, S.; Koehne, W.; De Shay, R.; Udaipuria, S.;
Williams, R.; et al. Impacts of Low-Cost Interventions to Improve Latrine Use and Safe Disposal of Child Faeces
in Rural Odisha, India; 3ie Impact Evaluation Report xx; International Initiative for Impact Evaluation (3ie):
New Delhi, India, 2019.

41. Caruso, B.A.; Sclar, G.D.; Routray, P.; Majorin, F.; Nagel, C.; Clasen, T. A cluster-randomised multi-level
intervention to increase latrine use and safe disposal of child feces in rural Odisha, India: The Sundara
Grama research protocol. BMC Public Health 2019, 19, 322. [CrossRef]

42. Caruso, B.A.; Clasen, T.; DasMohapatra, M.; Majorin, F.; Mohanty, A.; Routray, P.; Sclar, G.D.; Torondel, B.
Moro Swacha, Sustha, Sundara Grama Intervention Manual. Unpublished work. 2018.

43. Saunders, R.; Evans, M.-H.; Joshi, P. Developing a Process-Evaluation Plan for Assessing Health Promotion
Program Implementation: A How-To Guide. Health Promot. Pr. 2005, 6, 134–147. [CrossRef]

44. Kuckartz, U. MaxQDA; VERBI GmbH: Berlin, Germany, 2018.
45. Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
46. Hulland, K.; Martin, N.; Dreibelbis, R.; De Bruicker Valliant, J.; Winch, P. What Factors Affect Sustained Adoption

of Safe Water, Hygiene and Sanitation Technologies? A Systematic Review of Literature; EPPI-Centre, Social Science
Research Unit, UCL Institute of Education, University College London: London, UK, 2015.

47. Routray, P.; Torondel, B.; Jenkins, M.W.; Clasen, T.; Schmidt, W.-P. Processes and challenges of community
mobilisation for latrine promotion under Nirmal Bharat Abhiyan in rural Odisha, India. BMC Public Health
2017, 17, 453. [CrossRef]

48. Abu, T.Z.; Bisung, E.; Elliott, S.J. What If Your Husband Doesn’t Feel the Pressure? An Exploration of
Women’s Involvement in WaSH Decision Making in Nyanchwa, Kenya. Int. J. Environ. Res. Public Health
2019, 16, 1763. [CrossRef]

49. Caruso, B.A.; Clasen, T.F.; Hadley, C.; Yount, K.M.; Haardörfer, R.; Rout, M.; DasMohapatra, M.; Cooper, H.L.
Understanding and defining sanitation insecurity: Women’s gendered experiences of urination, defecation
and menstruation in rural Odisha, India. BMJ Glob. Health 2017, 2, e000414. [CrossRef] [PubMed]

50. Khanna, T.; Das, M. Why gender matters in the solution towards safe sanitation? Reflections from rural
India. Glob. Public Health 2015, 11, 1–17. [CrossRef] [PubMed]

51. Sahoo, K.C.; Hulland, K.R.; Caruso, B.A.; Swain, R.; Freeman, M.C.; Panigrahi, P.; Dreibelbis, R.
Sanitation-related psychosocial stress: A grounded theory study of women across the life-course in
Odisha, India. Soc. Sci. Med. 2015, 139, 80–89. [CrossRef] [PubMed]

52. Gupta, A.; Khalid, N.; Hathi, P.; Srivastav, N.; Vyas, S.; Coffey, D. Coercion, Construction, and ‘ODF Paper
pe’: Swachh Bharat According to Local Officials. Available online: Osf.io/preprints/socarxiv/c3va8 (accessed
on 20 February 2020).

53. Humphrey, J.H.; Mbuya, M.N.N.; Ntozini, R.; Moulton, L.H.; Stoltzfus, R.J.; Tavengwa, N.V.; Mutasa, K.;
Majo, F.; Mutasa, B.; Mangwadu, G.; et al. Independent and combined effects of improved water, sanitation,
and hygiene, and improved complementary feeding, on child stunting and anaemia in rural Zimbabwe: A
cluster-randomised trial. Lancet Glob. Health 2019, 7, e132–e147. [CrossRef]

http://dx.doi.org/10.1186/s12889-015-2206-3
http://www.ncbi.nlm.nih.gov/pubmed/26357958
http://dx.doi.org/10.1016/j.socscimed.2017.07.001
http://www.ncbi.nlm.nih.gov/pubmed/28715752
http://dx.doi.org/10.1021/acs.est.5b02985
http://www.ncbi.nlm.nih.gov/pubmed/26496245
http://rchiips.org/nfhs/pdf/NFHS4/OR_FactSheet.pdf
http://rchiips.org/nfhs/pdf/NFHS4/OR_FactSheet.pdf
http://dx.doi.org/10.1186/s12889-019-6601-z
http://dx.doi.org/10.1177/1524839904273387
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1186/s12889-017-4382-9
http://dx.doi.org/10.3390/ijerph16101763
http://dx.doi.org/10.1136/bmjgh-2017-000414
http://www.ncbi.nlm.nih.gov/pubmed/29071131
http://dx.doi.org/10.1080/17441692.2015.1062905
http://www.ncbi.nlm.nih.gov/pubmed/26278418
http://dx.doi.org/10.1016/j.socscimed.2015.06.031
http://www.ncbi.nlm.nih.gov/pubmed/26164119
Osf.io/preprints/socarxiv/c3va8
http://dx.doi.org/10.1016/S2214-109X(18)30374-7


Int. J. Environ. Res. Public Health 2020, 17, 4472 16 of 16

54. Luby, S.P.; Rahman, M.; Arnold, B.F.; Unicomb, L.; Ashraf, S.; Winch, P.J.; Stewart, C.P.; Begum, F.; Hussain, F.;
Benjamin-Chung, J.; et al. Effects of water quality, sanitation, handwashing, and nutritional interventions on
diarrhoea and child growth in rural Bangladesh: A cluster randomised controlled trial. Lancet Glob. Health
2018, 6, e302–e315. [CrossRef]

55. Null, C.; Stewart, C.P.; Pickering, A.J.; Dentz, H.N.; Arnold, B.F.; Arnold, C.D.; Benjamin-Chung, J.; Clasen, T.;
Dewey, K.G.; Fernald, L.C.; et al. Effects of water quality, sanitation, handwashing, and nutritional
interventions on diarrhoea and child growth in rural Kenya: A cluster-randomised controlled trial. Lancet
Glob. Health 2018, 6, e316–e329. [CrossRef]

56. Pickering, A.J.; Null, C.; Winch, P.J.; Mangwadu, G.; Arnold, B.F.; Prendergast, A.J.; Njenga, S.M.; Rahman, M.;
Ntozini, R.; Benjamin-Chung, J.; et al. The WASH Benefits and SHINE trials: Interpretation of WASH
intervention effects on linear growth and diarrhoea. Lancet Glob. Health 2019, 7, e1139–e1146. [CrossRef]

57. Salinger, A.P.; Sclar, G.; Dumpert, J.; Bun, D.; Clasen, T.; DeLea, M.G. Sanitation and Collective Efficacy in
Rural Cambodia: The Value Added of Qualitative Formative Work for the Contextualization of Measurement
Tools. Int. J. Environ. Res. Public Health 2019, 17, 1. [CrossRef]

58. Lüthi, D. Private cleanliness, public mess: Purity, pollution and space in Kottar, South India. In Urban
Pollution: Cultural Meanings, Social Practices; Eveline Dürr, R.J., Ed.; Berghahn Books: New York, NY, USA,
2010; Volume 15, pp. 57–85.

59. DeLea, M.G.; Sclar, G.; Woreta, M.; Haardörfer, R.; Nagel, C.L.; Caruso, B.A.; Dreibelbis, R.; Gobezayehu, A.G.;
Clasen, T.; Freeman, M.C. Collective Efficacy: Development and Validation of a Measurement Scale for Use
in Public Health and Development Programmes. Int. J. Environ. Res. Public Health 2018, 15, 2139. [CrossRef]

60. Delea, M.G.; Sclar, G.D.; Corey, L.N.; Sinharoy, S.; Reese, H.; Clasen, T. Collective efficacy and the adoption
and influence of a community-based water supply and sanitation programme: A cross-sectional study in
Odisha, India. Unpublished work.

61. Kar, K.; Chambers, R. Handbook on Community-Led Total Sanitation; Plan International UK; Institute of
Development Studies at the University of Sussex: London, UK, 2008.

62. Crocker, J.; Saywell, D.; Bartram, J. Sustainability of community-led total sanitation outcomes: Evidence
from Ethiopia and Ghana. Int. J. Hyg. Environ. Health 2017, 220, 551–557. [CrossRef]

63. Hathi, P.; Spears, D.; Coffey, D.; Information, R. Can collective action strategies motivate behaviour change to
reduce open defecation in rural India? Waterlines 2016, 35, 118–135. [CrossRef]

64. O’Reilly, K.; Dhanju, R.; Louis, E. Subjected to Sanitation: Caste Relations and Sanitation Adoption in Rural
Tamil Nadu. J. Dev. Stud. 2016, 53, 1–14. [CrossRef]

65. Shakya, H.B.; Christakis, N.A.; Fowler, J.H. Association between social network communities and health
behavior: An observational sociocentric network study of latrine ownership in rural India. Am. J. Public
Health 2014, 104, 930–937. [CrossRef] [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/S2214-109X(17)30490-4
http://dx.doi.org/10.1016/S2214-109X(18)30005-6
http://dx.doi.org/10.1016/S2214-109X(19)30268-2
http://dx.doi.org/10.3390/ijerph17010001
http://dx.doi.org/10.3390/ijerph15102139
http://dx.doi.org/10.1016/j.ijheh.2017.02.011
http://dx.doi.org/10.3362/1756-3488.2016.011
http://dx.doi.org/10.1080/00220388.2016.1241385
http://dx.doi.org/10.2105/AJPH.2013.301811
http://www.ncbi.nlm.nih.gov/pubmed/24625175
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Study Participants 
	Data Collection 
	Data Management and Analysis 

	Results 
	Community Context for Sanitation 
	Prioritization of Household Sanitation 
	Village Divisions 
	Perceived Community Ability to Address Sanitation 
	Outsider Involvement in Village Sanitation 

	Perceptions of Sundara Grama Impact and Community Activities 
	Palla 
	Transect Walk 
	Community Meeting 

	Intervention Spillover between Villages 

	Discussion 
	Conclusions 
	References

