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Abstract

Evidence from small-scale randomized controlled trials suggests that interventions relying on
community involvement through a participatory learning and action (PLA) approach can improve
health outcomes in resource-poor settings. However, whether PLA-based interventions remain
effective after scale-up is only poorly understood. In a cluster-randomized controlled trial in Bihar,
India, we assessed whether the PLA approach improved health, nutrition, water, sanitation, and
hygiene (HNWASH) outcomes in adults and children when implemented state wide by a
government-supported agency. The intervention consisted of trained female facilitators conducting
a series of 20 structured participatory meetings about key HNWASH topics in state-supported
women’s groups. In contrast to the strong results of small-scale trials, we do not observe
systematic improvements in HNWASH knowledge, attitudes, behaviour or health outcomes. We
discuss different aspects of program implementation that could be responsible for these null
effects. Our findings call for caution when promising public health interventions are transformed
into large policy programmes.
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I. Introduction
Poor maternal and child health and nutrition continues to pose a major public health challenge in
many low- and middle-income countries. In 2016, child mortality was 64.6 deaths per 1,000 live
births among the poorest and 31.3 deaths among the richest households in low- and middle-income
countries (Chao et al., 2018). The situation in India is no exception: India’s child mortality rate was
39.4 deaths per 1,000 live births and the most recent estimate of the maternal mortality rate was 174
deaths per 100,000 live births (World Bank, 2019). More than one third of children in India are
stunted, an indication of chronic undernutrition (World Bank, 2019).
Evidence abounds that community participation is of great importance for combating health and
nutrition problems (Atkinson et al., 2010; Gibson & Anderson, 2009; Kar, 2003; Whittaker & Smith,
2015; WHO et al., 2009). A community-based participatory learning and action (PLA) approach in
women’s groups has been found to be effective in improving maternal and newborn health in South
Asia and Africa. The participatory approach intends to create a sense of empowerment and agency
among participants and enhances their critical consciousness (Freire, 1973). This in turn should
enable them to identify problems and design solutions tailored to the locally perceived needs of each
community. Evidence from multiple randomized controlled trials in low-resource settings suggests
that PLA approaches in women’s groups reduce neonatal mortality by up to 20 percent and maternal
mortality by up to 23 percent (Prost et al., 2013). A commentary (Paul, 2016) on a PLA trial
targeting newborn health (Tripathy et al., 2016) advocated the use of women’s groups as an
approach ready for scale-up.
Yet, studies rigorously evaluating the effectiveness of community-based participatory interventions
implemented at scale are scarce. To our knowledge, the largest randomized PLA trial was
implemented in Bangladesh and found no impact on neonatal mortality (Azad et al., 2010) before
the trial was adjusted to achieve a much higher coverage of self-help groups (Fottrell et al., 2013).
Maintaining sufficient coverage of the intervention is, however, not the only challenge for
successful scale-up as large-scale implementation may come with a change in implementing actors
and an increased need for coordination and oversight. An important policy question, therefore, is
whether PLA benefits sustain after state-level implementation.
In fact, challenges of scaling up successful health interventions are widely known (Hanson et al.,
2003; Mangham & Hanson, 2010; Milat et al., 2015; Perla et al., 2013; Yamey, 2012). Constraints
to scale-up include lack of resources, qualified personnel for intervention implementation, political
will, and different interests compared to small-scale interventions, as well as weak management.
However, these challenges have not been sufficiently studied in the PLA context.
This study rigorously evaluates the effect of a PLA programme implemented in women’s groups,
called Gram Varta, on individual’s health, nutrition, water, sanitation, and hygiene (HNWASH) in
the north-eastern Indian state Bihar. Gram Varta was implemented in more than half of all districts
of Bihar by state-supported agencies. To enable this uniquely wide geographic scope, Gram Varta’s
implementation was facilitated through existing women’s self-help groups, setting it apart from
previous interventions (Azad et al., 2010; Fottrell et al., 2013). The implementation of Gram Varta
was accompanied by a randomized controlled trial (RCT) in one of the districts, Madhepura, where
the implementing agency was the Bihar state rural livelihoods project (Jeevika). Since 2006, Jeevika
has mobilised a large number of rural women to set up self-help groups, which focus on
microfinance activities and offer a curriculum on women’s empowerment and basic literacy and
numeracy (Datta, 2015; Hoffmann et al., 2020).
The evaluation of Gram Varta did not reveal effects on HNWASH outcomes. Instead, it highlights
the importance of several programme design aspects and difficulties in scaling up PLA
interventions.
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This study presents novel causal evidence for HNWASH- and health-related outcomes, highlights
important differences in implementation design that may come with the scale-up of PLA
programmes, and discusses potential avenues for future research.
The remainder of the paper proceeds as follows: In Section II, Material and methods, we describe
the setting, intervention, study design, data collection, as well as the empirical framework of the
study. Section III presents the results of the analysis. Section IV provides a discussion of the results
and the final section V concludes.
II. Material and methods
Study design and data collection
Setting
Gram Varta was first piloted in 2011 in Patna district of Bihar and has since been extended to 14
districts, covering 48,058 self-help groups, resulting in the largest PLA programme implemented
today. Gram Varta was implemented through village-based women’s self-help groups affiliated
with Women’s Development Corporation (WDC), Jeevika, and Mahila Samkhya. To evaluate the
programme, we accompanied the implementation of Gram Varta in six of the thirteen blocks (i.e.,
sub-districts) of Madhepura district by means of a randomized controlled trial between 2015 and
2016. In Madhepura, the implementing agency was Jeevika, a state-sponsored agency that started
operating in Bihar in 2006. The agency mobilises rural women to set up self-help groups with a
focus on microfinance activities and has been successful in reducing debts of the beneficiaries and
empowering women in various dimensions (Datta, 2015).
Data for Madhepura from 2015 show that 51.8 percent of children under-five were stunted and only
2.6 percent of children aged 6 to 23 months received an adequate diet (International Institute for
Population Sciences (IIPS) & Macro International, 2016). Only 53.3 percent of households had
electricity and 15.0 percent used improved sanitation facilities. Whereas the literacy rate for men
was 76.9 percent, it was only 32.6 percent for women.
Intervention: Gram Varta
Gram Varta used a PLA approach to improve maternal and child nutrition and health. This approach
encourages participants to identify problems and create solutions themselves, empowering them
through participatory methods. At the core of Gram Varta was a cycle of 20 pre-structured meetings
implemented through existing village-based women’s self-help groups supported by the state
government. One cycle took nine months to one year and consisted of four distinct phases, namely
to (1) identify, discuss and prioritise problems; (2) identify and prioritise strategies to address the
identified problems; (3) implement the strategies; and (4) evaluate the progress.
In Madhepura, Jeevika selected some of their staff members and trained them in facilitating the
meetings. These trained facilitators first conducted a social mapping to identify the target population
and potential meeting sites. Meeting sites were chosen to be comfortable, well-known, and visible.
They then invited community members to participate in the meetings and guided the self-help group
through the PLA cycle using participatory techniques. This included games, picture cards, stories,
demonstrations, and other activities to encourage participants to think critically and engage in
discussions. Meeting contents related to women’s agency, attitude towards working together,
service utilisation, as well as HNWASH knowledge and practices. In each meeting one major topic
was discussed, such as undernutrition in children or the importance of cleanliness. Table S1 in the
supplementary material contains the agenda of the full PLA cycle. While meetings were ideally to
be held fortnightly, the order and exact timing of the meetings varied between groups as each group
decided themselves when meetings should take place.
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During the meeting cycle, participants identified key problems related to HNWASH in their
households and communities, and possible strategies to improve HNWASH practices. After health
priorities and strategies were identified, participants drew up action plans, implemented strategies,
and monitored progress. Importantly, while self-help groups provided the framework for holding
meetings, the whole community was invited to participate, including men and government-funded
community workers such as the Accredited Social Health Activists (ASHAs) and Anganwadi
workers (AWWs). ASHAs and AWWs are frontline workers who engage with the community on
health and nutrition topics on a daily basis. Participants were expected to share key messages learned
with other community members including family members, neighbours, and friends. In addition to
regular meetings, two official community meetings were scheduled, allowing participants to
communicate previously identified problems to authorities and health service providers and to
request changes.
Experimental design
The evaluation of Gram Varta was a cluster-randomized controlled trial set in Madhepura district.
Madhepura is divided into 13 blocks (administrative regions) comprising 443 gram panchayats
(village clusters), of which 6 blocks and their 68 gram panchayats were purposively chosen by
Jeevika, the implementing agency, for potential implementation. The self-help-group structure of
Jeevika is federated and the highest structural level, the cluster level federation (CLF), only forms
after two years of regular meetings and no major gaps in activities. Jeevika chose clusters with such
mature self-help groups, i.e. those with CLF, for Gram Varta implementation. However, the
objective criteria for selecting clusters were not shared with the research team.
Based on Jeevika’s selection, we then randomized the implementation of Gram Varta at the level
of gram panchayats. Randomization was stratified by block because census data revealed
substantial heterogeneity between blocks. Thirty-four gram panchayats with 90 villages were
assigned to the treatment group. The other 34 gram panchayats with 90 villages were introduced to
Gram Varta post evaluation and formed the control group. Randomization was done using Stata.
Figure 1 maps out the number of households in each group. Programme implementation was strictly
aligned with treatment assignment. Our sampling design ensured that study and control communities
were separated by sufficient physical distance. Additionally, the cultural context and patriarchal
system prevalent in the area prevented women from frequently travelling to other villages. This
reduced the likelihood of contamination and spill-overs across gram panchayats.
For survey sample identification, enumerators visited each sampled village and recorded the number
of households in each hamlet, a subdivision of a village. Probability proportional to size of hamlet
was used to determine the number of households to be interviewed in each hamlet to reach a sample
of on average 22 households per village. Households were sampled through a random walk of the
enumerators through the village. Participants in the control group were not informed about the
implementation of Gram Varta. Survey data collection and data entry were blinded. Details
regarding the power calculations can be found in the supplementary materials and table S5.
Survey tools
Data were collected during multiple survey rounds: A baseline survey was conducted before the
intervention, in March/April 2015, and about two months after completion of the PLA cycle, in
November/December 2016, the endline survey took place. In addition, in March 2016, a crosssection of 1,000 households selected from the baseline sample was surveyed for a midline. Due to
delays in the implementation of the PLA cycle, only about three PLA meetings had taken place by
March 2016 and the midline was not used in this analysis.
In each household, three survey tools were administered. The household head responded to
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questions about demographic, socioeconomic, and nutrition information at the household level, as
well as HNWASH practices and attitudes. With the help of the household head, the enumerators
identified the woman respondent. At baseline, a woman aged 15 to 49 with the youngest child in the
household was determined as the woman respondent. The purpose of this selection was to capture
women with children below 5 years for whom several of the Gram Varta topics might be of highest
interest. Unfortunately, the female household head, who was often older than 49 years and not the
woman with the youngest child in the household, was frequently mistakenly selected as the women
respondent at baseline. The selection methodology was therefore changed for the midline and
endline surveys to increase the number of respondents actually matching the group of interest, i.e.
women with children below 5 years. The wife of the oldest son of the household head was then
selected because this person had been identified as most likely to be matching the group of interest,
whereas younger sons and their wives often have formed separate households. The woman
respondent was not randomly chosen, conditional on matching the group of interest, and it was
purposefully decided that very clear selection rules were needed, which could later on be checked
against the household roster, to avoid any subjective leeway in the selection of the woman
respondent and, therefore, to avoid the reoccurrence of mistakes taken place at baseline. If there was
no female matching the group of interest in the household, any married woman aged 15 to 49 was
selected. One day after the interview with the household head, the woman respondent was asked
about her HNWASH practices, related attitudes and beliefs, self-help group membership, Gram
Varta participation (in treatment areas), social capital, and about her children aged below five years.
Detailed information was collected about her last-born child, while fewer questions were asked
about her other children aged below five years. One the same day, anthropometric measurements
were taken of all consenting household members. If a respondent was not present, the household
was revisited once on another day.
In addition to the quantitative surveys, two qualitative studies were carried out between June 2015
(baseline) and January 2017 (endline). The qualitative study in Madhepura district covered two
villages of the treatment group and one village of the control group. At baseline, interviews were
conducted with 24 attendees of self-help group meetings, three facilitators, three ASHAs/AWWs,
three pregnant women, and two men. At endline, 5 additional women were interviewed. Focus group
discussions provided further input. A second qualitative study was conducted in 12 blocks of 6
districts outside Madhepura district, completing 25 in-depth interviews in total. In three of these
districts, WDC was the implementing agency. The qualitative interviews aimed at understanding
the context of the communities before Gram Varta was implemented and how Gram Varta may
have affected the communities. In this study, we used results from the qualitative interviews to
inform the discussion of quantitative results.
Ethical clearance and trial registration
Ethical clearance was granted by the Institutional Ethics Committee of the Indian Institute of
Technology Gandhinagar (approval number IEC/2014-15/2/MS/006). The study was funded by the
International Initiative for Impact Evaluation (3ie), a US-based not-for-profit organisation. The
content of the manuscript is the sole responsibility of the authors and was not influenced by 3ie.
This study was registered with and a pre-analysis plan was submitted to 3ie before intervention rollout. In addition, this study was registered after programme completion in the AEA RCT Registry
and the unique identifying number is: AEARCTR-0004700.

Empirical framework
Outcomes
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The key element of Gram Varta was the uptake of health knowledge among self-help group
members through the use of participatory learning methods. We expected households in treatment
areas to exhibit a better understanding of basic issues in health, hygiene, and nutrition, and
implement their knowledge through the use of proper practices. We therefore analysed the impact
of Gram Varta on health, nutrition, water, sanitation and hygiene (HNWASH) outcomes. Health
outcomes would only be affected if a knowledge increased and practices improved. A list of
outcomes analysed in this study is presented in the supplementary material table S2.
Self-rated health of adults, parental reports of their children suffering from diarrhoea or acute
respiratory infections (ARI), measured body weight (adults), weight-for-height (under-fives), midarm circumference (under-fives), oedema (under-fives) and haemoglobin levels (all family
members), were used as indicators of health and nutritional status. Questions on hand-washing, use
of toilets, domestic storage and treatment of drinking water, were used to assess impact on sanitation
and hygiene. All indicators were self-reported except anthropometric measurements, presence of
stool piles and sewage water, type and cleanliness of toilet. All outcomes are described in more
detail in table S2 in the supplementary material.
With this selection of outcomes, we stayed as close as possible to the extensive set of indicators
originally proposed in the pre-analysis plan (Bommer et al., 2015a). This plan proposed 7 groups of
hypotheses, containing a total of 59 hypotheses. This study focuses on 12 hypotheses around
HNWASH knowledge and practices, the key element of Gram Varta, as well as health outcomes,
which constitute end points of possible effects conditional on changes in HNWASH knowledge and
practices. We dropped only those outcomes from the analysis that showed no variation at baseline
or that could not be expected to be impacted, such as height of adult men and women.
To simplify reading the results, we created indices for outcome groups with 5 or more individual
outcomes: nutritional beliefs and practice (attitude toward family feeding and feeding of newborns),
prevention of diseases, hygiene, health knowledge, and child health based on anthropometric
measurements. Each index is calculated on household or woman level by adding the number of
outcomes, which are true for this household or woman and dividing this sum by the number of
included outcomes. It therefore ranges from 0 to 1 with 1 being a more positive outcome. Outcomes
for which 1 had a negative meaning were recoded such that 1 carried a positive meaning. Outcomes
were omitted from an index if they only referred to a subgroup. To give one example, “Frequency
of breastfeeding” was excluded from the nutrition index as it was only asked for those children who
were breastfed. The outcomes included in each index are marked in table S2. Several outcomes are
measured on child level (all children) and one household may have multiple children. Such
outcomes were summarised on household level before being included in the respective index
(prevention of diseases). The outcome was measured as true if it was true for any child in the
household and not true if it was true for no child in the household. For child health, we additionally
report results for the Composite Index for Anthropometric Failure (CIAF) which is 1 if a child is
either stunted, wasted, or underweight, and 0 otherwise. Haemoglobin was recoded as a dummy for
anaemia with a cut-off of 11 for inclusion in the index of child health. The CIAF and the index of
child health are reversed, as 1 carries a negative meaning.
Statistical analysis
As the overarching goal of Gram Varta was to improve HNWASH practices and health outcomes
on the community level, this study primarily focuses on the intention-to-treat effect of the
intervention, which identifies the average effect on members of the community regardless of their
actual participation in the meeting cycle. Participation in Gram Varta meetings was voluntary, thus
actual treatment, i.e. attending PLA meetings, deviated from assignment to the treatment. Our
analysis captured the effect of living in a gram panchayat where Gram Varta was implemented.
Because assignment was random, a comparison of post-intervention outcomes (i.e. at endline)
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between treatment and control groups on average provides the unbiased intention-to-treat effect. We
calculated two-sided two-sample t-tests at endline, with block-level fixed effects and standard errors
clustered at the gram panchayat level. Almost all outcomes were coded as binary indicators (with
few exceptions) and most anthropometric indicators were continuous values. Table S2 in the
supplementary material indicates the format (binary/ integer/ continuous) and respondent of each
outcome variable.
As robustness checks, we modelled linear regressions for binary and non-binary outcomes in the
following form:
𝑌𝑖𝑝 = 𝛼 + 𝛽𝑇𝑖 + 𝑋𝑖𝑝 𝛿 + 𝜔𝑝 + 𝜀𝑖𝑝
where 𝑌𝑖𝑝 is the outcome for unit i (e.g. woman respondent or household) in gram panchayat p
measured at endline and 𝑇𝑖 is the indicator for being in the treatment group. The coefficient 𝛽
presents the intention-to-treat effect. For binary outcomes, the coefficient of the treatment variable
can be interpreted as the percentage point change in the probability that the indicator of interest
holds true. Standard errors were clustered at the gram panchayat level. 𝑋𝑖𝑝 is a range of household
and women-specific characteristics which we included as covariates in the analysis. These were
household size, whether the household owned land, livestock or any durable household goods
(assets), taken from the baseline survey. Religion and caste of household head were taken from the
endline survey as these questions had not been included in the baseline questionnaire but can be
assumed to be time invariant. Age and education of the woman respondent were taken from the
endline questionnaire due to the change in selection methodology. 𝜔𝑝 are block-level fixed effects.
We further exploited the panel structure of our study and estimated a difference-in-differences
model using the subset of subjects present in both the baseline and endline data to account for
potential unobserved heterogeneity.
𝑌𝑖𝑝𝑡 = 𝛾𝑖 + 𝜆𝑡 + 𝛽𝐷𝑖 + 𝑋𝑖𝑝𝑡 𝛿 + 𝜀𝑖𝑝𝑡
where 𝑌𝑖𝑝𝑡 is the outcome for unit i in gram panchayat p at time t, with t = 0 at baseline and t = 1
at endline. 𝛾𝑖 and 𝜆𝑡 are unit-level and time fixed effects, respectively, where 𝜆0 = 0. 𝐷𝑖 is a dummy
variable that equals 1 if the data comes from the endline and unit i was assigned to the treatment
group. The corresponding coefficient 𝛽 estimates the intention-to-treat effect at endline, taking the
outcomes at baseline as reference values.
We assessed statistical significance at the 5 percent level. All statistical analysis was done using
Stata 16 (StataCorp LP).

III. Results
Baseline characteristics
To assess whether randomisation successfully balanced observable characteristics, we examined
baseline data for the treatment and control groups in the baseline sample of households. There were
some statistically significant differences in background characteristics between treatment and
control groups (see table 1). Households were slightly larger in treatment villages versus control
villages, they owned slightly more types of assets, the woman respondent was slightly younger, and
the household had slightly better education. However, the difference in standard deviation units was
negligible. None reached the cut-off of 0.25 above which linear regression models may be sensitive
to specifications (Imbens & Wooldridge, 2009). No noteworthy differences were observed in any
outcome variables (see table S3).
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10.5 percent of the sampled households reported to belong to a scheduled caste, 7.0 percent to a
scheduled tribe, and 38.8 percent to other backward classes (the three disadvantaged caste groups
as per government classification). The majority of households was Hindu (70 percent) and less than
one third was Muslim. Two thirds of women respondents had no education at all.

Survey and attrition
At baseline (approximately 10 months before the first group meetings), the household head and one
woman were interviewed in 3,953 households from the 68 selected gram panchayats taking part in
the evaluation. Out of these, 3,577 household heads (90.4 percent) and 3,153 women (79.8 percent)
completed the respective questionnaire at endline (approximately two months after the last group
meetings). If one of the respondents was not present, if no proxy respondent was available, or if the
respondent refused to participate, only the respective other questionnaire was completed. In several
households, a woman respondent was missing at follow-up because there was no female member
matching the selection criteria.
We checked for selective attrition by comparing characteristics of households that continued in the
study with those that dropped out, both for control and treatment group and found some small
differences in socioeconomic household characteristics. Households that dropped from the control
group, for example, were slightly smaller than those that did not drop out. We therefore controlled
for these characteristics in a robustness check. We also checked for selective attrition specifically
among woman respondents in two ways. First, we checked differences in baseline characteristics
between households that were retained because any woman was interviewed at follow-up and those
that were lost because no woman was interviewed at follow-up. In households with a woman
respondent both at baseline and endline, not necessarily the same woman respondent had been
interviewed because the selection criteria of woman respondents had been modified to improve the
targeting of the group of interest. We therefore also checked differences between households where
the same woman was interviewed in both waves versus households where no woman or a different
woman was interviewed at follow-up. Households with the same respondent across waves had more
children below the age of six years, reflected also in the larger household size. Respondents
dropping out were older and less educated compared to those that stayed the same across waves.
These differences are direct results of the modified criteria and affected treatment and control group
equally. Households with the same respondent across waves in the control group had slightly more
assets, a factor we control for in a robustness check.

Coverage of women’s groups and participation
Monthly progress reports listed the number of attendees in each category (i.e. gender, caste
categories) for each of the 20 meetings summed across all self-help groups in the respective block.
In Madhepura, PLA meetings were held in 3,129 self-help groups across all six blocks (see table 2).
The population of the six blocks totalled 1,071,348 (Directorate of Census Operations, Bihar, 2011).
Coverage, defined by the population per self-help group, varied from one group per 277 people to
one group per 540 people across blocks. Average participation per self-help group meeting varied
between 12 and 21 individuals, a higher number compared to the 10 to 15 regular members
previously reported for Jeevika-led self-help groups (Hoffmann et al., 2020). This average
participation per meeting was calculated by averaging the number of participants reported across all
self-help groups per meeting in each block and dividing this average total participation by the
number of existing self-help groups in the block, as Gram Varta was planned to be implemented in
all existing self-help groups. The number of meetings actually held and the number of meetings
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cancelled were not consistently reported across meetings and blocks. Over time, average
participation varied only slightly. In the first meeting the average participation across blocks was
approximately 15 people, increasing to around 16 for meetings 3 to 9, then dropping again slightly
before increasing to more than 17 for meetings 16 to 20. This pattern, however, was not consistent
across blocks. This may be partly due to the fact that the actual order of meetings did not follow the
scheduled agenda for all self-help groups.
According to the monthly progress reports, the majority of participants were women, while the
average proportion of participating men (averaged across all self-help groups and meetings by
block) ranged between 7.1 percent and 12.5 percent of participants. Participation of community
workers was negligible with no participation at all in some blocks. The proportion of pregnant
women in PLA meetings varied between 3.5 and 6.6 percent of all participants.
Overall, it appears that monthly progress reports were only partially filled by facilitators and
therefore do not fully capture the actual implementation progress. Caution is especially warranted
regarding information on who was truly present. Anecdotal observations suggest that meeting
participants who were not part of the original self-help group members were not always reported in
meeting notes.

Results of endline comparison
Table 3 presents indicator means in control and treatment groups at endline as well as the estimated
intention-to-treat effects (difference in means at endline) along with two-sided t-tests. Gram Varta’s
impact on intake of micronutrients among children under five years was negative, although mostly
insignificant. Whether the last born child received any IFA tablet or syrup seemed to be significantly
reduced (-5.37 percentage points). The index of nutrition, summarising outcomes related to
nutritional beliefs and practices, suggests no impact of Gram Varta. The attitude of the household
head on the importance of a balanced nutrition was not affected by Gram Varta. However, almost
all household heads in both treatment and control group reported that a balanced nutrition was
important even before the intervention. Effects on feeding practices were mixed, with some
coefficients in the expected and others in the opposite direction, but none reached conventional
levels of significance. The finding was similarly mixed regarding behaviours preventing diseases
among children under 5. While indicators of childhood vaccinations and deworming treatment
changed in the expected direction, we found a significantly negative effect on the probability of
insecticide-treated bednet use for last-born children (-5.92 percentage points) which is large
considering that less than 20 percent of last-born children in our sample slept under an insecticidetreated bednet. The index summarising these outcomes related to the prevention of diseases suggests
no significant impact.
Our results showed a positive effect on water storage and treatment. Gram Varta appeared to
significantly increase the probability that the household’s water treatment was adequate (1.86
percentage points) which corresponds to a large relative effect size given low base levels (1.57%).
Gram Varta’s impact on hygiene behaviour, including use of soap was negative or mixed at best,
the summary index suggests no impact. Whereas 11 hygiene indicators were insignificantly affected,
the probability that the household practiced open defecation despite a toilet being available was
significantly reduced (-5.59 percentage points). Out of the seven indicators of knowledge of
diseases, none was significantly improved and only four changed in the expected direction. The
index summarising these knowledge outcomes suggests no impact. The two self-reported indicators
on women’s health were not affected, although the coefficients were in the expected direction.
Similarly, recent diseases of the last-born child and other children below 5 years were not affected
by Gram Varta.
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Our analysis did not show an impact of Gram Varta on anthropometric measurements among
women or men aged 20-49 years, or children below 5 years. Out of 16 indicators, 10 showed changes
in the expected direction, but none were significantly different between treatment and control. The
two indices capturing child health mirror this result.
The significant effects on receiving IFA tablet, sleeping under a treated bednet, adequate water
treatment, and practice of open defecation found in the main analysis lost significance when we
controlled for baseline characteristics as a robustness check (Model 2) and/or in the difference-indifferences model (Model 3). According to the difference-in-differences model (Model 3), only the
opinion on feeding colostrum seemed to be impacted positively (7.54 percentage points).
To assess impact heterogeneity by treatment intensity, we created a proxy of actual exposure to
Gram Varta using the subgroup of respondents who self-reported to be members of Jeevika-led selfhelp groups and to participate regularly in meetings. While other self-help groups existed, Gram
Varta was only implemented in groups led by Jeevika. Of all women respondents, 43.1 percent were
a member of any self-help group, 92.1 percent of these reported that at least one of their groups was
led by Jeevika, and 86.2 percent indicated to participate regularly in Jeevika-led groups. We then
repeated the main analysis for this subgroup of exposed households. In alignment with the main
analysis, this exercise did not reveal consistent effects on outcomes (see table S4 in the
supplementary material).
IV. Discussion
We did not find that Gram Varta had the expected impact on HNWASH knowledge, practices,
attitudes, and health outcomes in Madhepura, Bihar. While the qualitative work indicated some
improvements in knowledge among younger women, this did not translate into a quantitatively
measurable impact. Two months after the completion of the meeting cycle (about one year after the
start of the intervention) no changes were found regarding HNWASH attitudes, knowledge, and
behaviour. As changes in knowledge and behaviour are necessary conditions for a change in health
outcomes, the absence of programme impacts on the latter it is not surprising.
These results are not in line with previous studies that found a positive impact of participatory
interventions in women’s groups on HNWASH related outcomes, such as knowledge of diseases,
breast-feeding, and morbidity (Fottrell et al., 2013; Lewycka et al., 2013; Saggurti et al., 2018;
Younes et al., 2014). The missing impact on observed health outcomes further contradicts earlier
findings of reductions in child mortality (Prost et al., 2013; Tripathy et al., 2016).
Previous trials and reviews have identified factors that influence the success of PLA interventions.
One barrier to successful scale-up identified by the literature is low coverage, meaning a large
population per self-help group (Fottrell et al., 2013; Prost et al., 2013; Seward et al., 2017). Gram
Varta, however, was implemented with a coverage similar to that of successful PLA trials (Fottrell
et al., 2013; Tripathy et al., 2010). Three of the six blocks included in the evaluation district had
similar or lower populations per self-help group compared to the successful trial in Bangladesh
(Fottrell et al., 2013). This coverage was achieved by working with the existing structure of statesponsored self-help groups already in place, which also allowed programme implementation on a
larger scale (i.e. geographic scope) than any previous trial, reaching a population of 1,071,348 in
the evaluation district alone. Actual programme implementation took place on an even larger scale
than the RCT implemented for programme evaluation, spanning more than half of Bihar’s state
territory.
Building on this structure of self-help groups was one major difference to previous successful PLA
trials. One of Jeevika’s goals is to empower women and to encourage members to engage in
collective action (Hoffmann et al., 2020). As we show in the theory of change, which was developed
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for the purpose of programme evaluation, empowerment and collective action are key mechanisms
for the PLA approach to lead to wider impact (Figure S1). However, Jeevika-led self-help groups
were formed with a focus on microcredit activities and health was not a focal topic of these selfhelp groups originally, potentially weakening the link between participatory learning and the action
required for change in health-related outcomes. This is a marked difference to the approach in other
PLA trials, in which self-help groups were formed around health topics (Azad et al., 2010; Colbourn
et al., 2013). While facilitators were encouraged to invite target groups, i.e. women of reproductive
age, to the self-help group meetings, the make-up of the original group, who joined the group for a
different purpose, may have contributed to the lack of impact. One indication of this is the average
age of 35 years among women who self-declared self-help group membership. For women of this
age group, topics related to child care may not be of primary interest, reducing potential impact. In
fact, results from an accompanying qualitative study suggest that younger women were more open
to activities and ideas shared in the meetings, and in particular those that challenge traditional norms.
However, according to the qualitative work, self-help group members dominated the meetings,
leaving less space for engagement of other attendants. The impact on outcomes related to neonatal
care would then require that knowledge gained in the meetings is shared within families and with
younger women in the community. However, the qualitative results suggest that information was
rarely shared with people outside the self-help groups. Moreover, the existing self-help groups were
seen as a space for women only, resulting in a very low participation of men. The programme was
therefore not successful in including men in the meetings, who are crucial decision makers in the
context of rural Bihar. This concern was found in the qualitative studies both in Madhepura district
and in other districts.
An additional difference in programme design is that Gram Varta did not include a component of
strengthening existing health services as other interventions did. Functioning and responsive health
services, however, are a prerequisite for intervention success if participants demand changes as part
of the identified solution strategies. Qualitative work showed a lack of responsiveness by officials
responsible for service delivery to demands made by the community. Self-help group members
complained about a lack of action by officials and insufficient resources at Anganwadi Centers,
which provide meals for children. One study in Malawi directly compared the PLA approach with
a strengthening of health care facilities and found that both aspects are important for the
intervention’s success (Colbourn et al., 2013). This suggests the scale-up of interventions requires
performance strengthening of the health system (Hanson et al., 2003).
Low participation of community workers in self-help group meetings may pose an additional reason
for the lack of impact of Gram Varta which potentially had interacting effects with the absence of
improvements in the health system. Engagement of health care providers in community-based
interventions has been shown to contribute to their success (Morrow & Martin, 2003). In fact, other
trials relied on dedicated health workers as facilitators of self-help group meetings, such as ASHAs
(Tripathy et al., 2016). A review of successful PLA interventions even suggests community health
workers as group facilitators for scale up (Houweling et al., 2019). In the case of Gram Varta, PLA
meetings were facilitated by Jeevika staff, who were recruited for this task hastily and only had to
meet the requirements of being female and literate. On average, facilitators were 27 years old and
two thirds of facilitators had completed ten or more years of schooling. One third of facilitators had
not worked as community mobilizer before the start of Gram Varta, pointing towards a lack of
experience in this position. A study of Jeevika’s impact on borrowing patterns in Bihar argues that
a hasty pace of self-help group formation led to a reduced focus on collective action by facilitators
and therefore weakened programme impact (Hoffmann et al., 2020). This effect may be mirrored in
the hasty recruitment and training of Gram Varta facilitators. Facilitator motivation and her
relationship with the community have been shown to enable the success of community-based
interventions (Barker et al., 2007; Glenton et al., 2013; Kar & Pasteur, 2005; Morrison et al., 2005)
and these factors were presumably deficient in Gram Varta. Insights from qualitative interviews
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indeed reveal that in villages where the facilitator was young and unmarried, women were less
willing to listen to her, ask her questions, and take her seriously in comparison to villages where the
facilitator was married. In some cases, facilitators did not show the necessary motivation to fulfil
their tasks. Reasons for the lack of motivation may have been delayed honorarium payments and
irregular schedules of recruitment and training of facilitators.
The implementation of Gram Varta was deficient in further ways. Several meetings in the PLA
cycle were delayed and took place very irregularly. This was due to funding delays, staffing delays,
change of government officers in charge of this programme, local elections, and the co-opting of
Gram Varta functionaries by other government programmes. As per monthly progress reports, a
few meetings were held after long delays followed by several meetings in quick succession, which
may have deteriorated learning and lowered the motivation among participants and facilitators.
These and more factors indicate a rather poor quality of implementation of Gram Varta and directly
speak to limitations and challenges that had been discussed in the context of intervention scale-ups
more generally (Mangham & Hanson, 2010; Milat et al., 2015; Yamey, 2012). Problems with
implementation were not limited to Madhepura district. Programme implementation by Mahila
Samakhya in other districts, for example, was halted due to funding insufficiency and staffing issues.
The delay in implementation in Madhepura district further led to a short time span between the last
meetings and endline data collection for the evaluation.
Gram Varta’s poor implementation is also reflected in participants’ programme awareness. In the
treatment area, only 10.7 percent of women respondents had heard of Gram Varta at endline and
only 35 percent of those reported attendance in one to five Gram Varta meetings. While programme
awareness and participation were also rather low in other trials (Prost et al., 2013), Gram Varta
ranks at the lower end in this regard. However, these awareness rates stand in contrast with women’s
self-reported self-help group membership of 43 percent, and 60 percent of those claimed to attend
their group’s normal meetings regularly at endline. Potentially, respondents just did not associate
PLA meetings with Gram Varta and misreported attendance when asked about Gram Varta
meetings, even if they had participated in any of them. In fact, in qualitative interviews, women who
reported not to have heard of Gram Varta, described meetings that followed the PLA approach.
Further, funding constraints prohibited the provision of materials such as posters or flyers to
improve the public visibility of the programme’s name. Poor programme implementation is also
indicated by the fact that Gram Varta did not lead to a change in self-reported SHG membership.
The recruitment of new members, particularly newly pregnant women, has been identified as one
factor influencing programme impact (Rath et al., 2010).
Our study contributes novel and important evidence for the debate on scaling-up public health
interventions. While the quantitative data was collected in only one district, the qualitative findings
are similar across districts, strengthening the conclusion that the findings are generalisable to the
implementation of Gram Varta in all of Bihar. Nevertheless, the analysis suffers from multiple
limitations. First, among the potential factors that could explain Gram Varta’s lack of impact, i.e.,
no strengthening of the health system, the use of existing self-help groups, and faulty
implementation, we cannot clearly identify which of these factors specifically cause the absence of
treatment effects. In part the design of the programme causes Gram Varta to differ from previous
trials but also allowed its implementation on the unprecedented large scale in the first place.
Challenges during programme implementation, which seem to have been more serious than in other
trials, arose precisely because of the scale of the programme. Larger, state-implemented
programmes require more coordination and oversight due to a plethora of actors and greater funding
volumes. The results of this study highlight the increased implementation challenges and the
implications these challenges have for the quality of the services provided that scaled-up
programmes have.
Second, logistic challenges during the baseline data collection required a shortening and
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streamlining of questionnaires towards the endline. As a consequence, the analysis omitted several
outcomes specified in the pre-analysis plan in order to shorten interviews or because they had shown
no variation in the baseline data. Moreover, while we collected additional data for the purpose of
evaluating Gram Varta, these were not discussed in this manuscript to maintain a focus on
HNWASH outcomes. Specifically, this includes additional questions on female empowerment as
well as surveys of facilitators and AWWs. An additional survey of a separate sample of pregnant
women covered some of the same outcomes analysed in this study. For reasons of space, the analysis
of this sample is not described here, however results were very similar. We also chose not to adjust
for multiple hypotheses testing, because, given the absence of systematic effects, false positives are
not a concern and adjustment for multiple hypotheses testing cannot influence our conclusions.
A further limitation relates to the lack of detailed data on actual self-help group participation. Note
that our analysis is foremost an intention-to-treat analysis. Power calculations show that we are able
to detect small effects with this approach, while we would only be able to detect large effects on
those who actively participated in Gram Varta meetings. We maintain that an intention-to-treat
perspective is most informative to evaluate overall programme effects (including spill-over effects
within communities). Nevertheless, the lack of data on actual participation implies that we cannot
conclusively evaluate the effect of Gram Varta conditional on participation. However, the treatment
intensity analysis of the subgroup of respondents self-reporting regular participation in Jeevika-led
self-help group meetings provides a reasonably good approximation and equally showed no
consistent treatment effects on outcomes.
Moreover, in contrast to evaluations of other PLA trials, we did not collect data on neonatal or
maternal mortality. However, we do not expect a reduction in mortality as found in previous studies,
because we did not observe a change in behaviour and observed health outcomes.
Lastly, most indicators were self-reported and social desirability bias may be a concern. Data from
qualitative interviews carried out in parallel suggested that while levels of knowledge about
expected behaviours might have increased, norms had not changed to the extent that respondents
might feel judged when reporting changes in behavior. In addition, low Gram Varta awareness
suggests similar levels of desirability bias across treatment groups. We are therefore confident about
the reliability of self-reports.

V. Conclusion
Although our study did not find Gram Varta to be effective in improving HNWASH outcomes, it
does not refute the proven effectiveness of the community-based PLA approach in general. It rather
highlights the importance of several programme design aspects and difficulties in scaling up such
interventions. Despite the support of government-supported institutions and initial political
commitment, practical challenges easily interrupted programme implementation. Large scale
interventions require a secure flow of funds, forward-looking planning for hiring qualified staff on
the ground who are responsible for carrying out the programme, and continuity among senior staff
to withstand turn-over in political positions. While some challenges could be resolved through
additional funds, constraints related to programme management and performance may require a
strengthening of procedures and systems (Hanson et al., 2003). Leveraging options in the existing
system, for instance, by providing greater flexibility in moving funds and hiring, may be a first step.
Future research is required to investigate the importance of specific aspects of programme design,
such as the relevance of member composition if existing self-help groups with a focus on
microfinance are used for a health intervention.
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Table 1. Sample characteristics at baseline
Number of Mean
observations (Total)

Mean
(Control)

Mean
Difference
P-Value
(Treatment) in SD

Household size

3953

5.42

5.22

5.62

-0.19

0.0000

Children below 6

3953

0.82

0.72

0.91

-0.19

0.0000

Land ownership
3953
(yes/no)

47.13%

46.21%

48.05%

-0.04

0.2475

Types of livestock
3953
owned

0.91

0.91

0.91

0.00

0.9367

Number of cattle
2765
owned

1.60

1.58

1.61

-0.01

0.7545

Number of asset
3953
types owned

4.43

4.32

4.54

-0.11

0.0003

37.37

37.99

36.76

0.10

0.0016

Share of women
3875
aged 18-29

28.90%

26.50%

31.30%

-0.11

0.0010

Share of women
3875
aged 30-39

30.79%

30.37%

31.20%

-0.02

0.5760

Share of women
3875
aged >40

40.31%

43.13%

37.49%

0.11

0.0003

Characteristic
Household
composition

Household assets

Age of woman
Age of woman

Education
woman

3875

of

No education

3953

66.68%

68.99%

64.37%

0.10

0.0021

Primary
completed

3953

19.45%

17.37%

21.54%

-0.11

0.0009

3953

13.41%

13.13%

13.68%

-0.02

0.6097

No education

3953

11.48%

13.03%

9.93%

0.10

0.0023

Primary
completed

3953

40.10%

38.69%

41.51%

-0.06

0.0702

3953

48.42%

48.28%

48.56%

-0.01

0.8639

Scheduled castes

3953

10.45%

11.36%

9.53%

0.06

0.0593

Scheduled tribes

3953

6.98%

7.12%

6.84%

0.01

0.7310

Other backward
3953
classes

38.78%

39.80%

37.76%

0.04

0.1886

General
category

3953

7.29%

6.36%

8.21%

-0.07

0.0255

3953

63.07%

63.33%

62.80%

0.01

0.7273

Secondary
higher

of

Highest
education
household

Secondary
higher

in

of

Caste

caste

Religion
Hindu
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Muslim

3953

26.16%

26.97%

25.34%

0.04

0.2445

Note: The table presents means of covariates at baseline for all households in the baseline sample and separately for control and
treatment group, as well as the difference in standard deviations between control and treatment mean. The last column contains the
p-value of a t-test of the difference between the mean of the control and the treatment group.

Table 2. Process indicators

Indicator:

Block:
Bihariganj

Gwalpara

Madhepura
Kumarkhand Sadar

Murliganj

Udakishunganj

Total

Population*

135534

126020

243629

191375

185631

189159

178558

Number of SHGs

415

310

843

541

670

350

522

Av. total participation
6829
Av. participation per SHG
16
meeting
Av. number of ANMs
0

4538

17737

8991

7877

5672

8607

15

21

17

12

16

16

1

1

0

2

9

2

Av. number of ASHAs

18

3

35

1

7

74

23

Share of women

92.34%

91.73%

91.65%

92.86%

87.46%

92.66%

91.45%

Share of men

7.66%

8.27%

8.35%

7.14%

12.54%

7.34%

8.55%

Share of adolescent girls

9.94%

19.21%

14.82%

10.90%

19.49%

9.87%

14.04%

Share of lactating women

14.34%

24.76%

11.22%

12.68%

23.03%

16.18%

17.04%

Share of pregnant women

4.89%

5.82%

4.30%

3.46%

6.61%

4.85%

4.99%

Share of SHG members

67.94%

82.18%

55.71%

67.62%

83.68%

67.09%

70.70%

Share of scheduled tribes

1.30%

0.64%

1.50%

0.00%

17.06%

0.00%

3.42%

Share of scheduled caste

41.21%

38.97%

43.72%

35.44%

28.03%

27.24%

35.77%

Share of OBC

53.98%

57.28%

52.15%

59.03%

102.18%

62.63%

64.54%

Share of general caste

3.17%

2.96%

2.61%

2.71%

1.96%

10.09%

3.92%

Coverage**

327

407

289

354

277

540

366

Note: The table presents data from monthly progress reports (MPR) by block; MPRs listed for meetings 1 to 20 separately, how
many participants of which category attended these meetings, summed across all SHGs in the respective block. Average total
participation is calculated as the number of participants summed across all SHGs in a block, averaged across meetings 1 to 20;
average participation per SHG meeting is the average total participation divided by SHGs in a block; the number of ANMs and
ASHAs is the average number of these frontline workers attending a SHG meeting in each block; all shares are average shares (out
of all meeting participants) of those participants belonging to a specific population group attending a SHG meeting in each block.
The last column (Total) contains averages across blocks. SHG(s) = self-help group(s); ANM(s) = auxiliary nurse midwife(-wives);
ASHA(s) = accredited social health activist(s); OBC = other backward castes
* population in respective block according to 2011 population census
** number of population (according to 2011 population census) per self-help group

Table 3. Intention to treat effects for HNWASH outcomes of the Gram Varta trial
Measure/indicator

Control

Treated

ITT effect

ITT effect

ITT effect

Mean (N)

Mean (N)

Model (1)

Model (2)

Model (3)

Number of vitamin A
doses (last born)

0.90 (654)

0.79 (670)

-0.13 [-0.29,0.04]

-0.20 [-0.40,-0.00]

-0.34 [-1.29,0.61]

IFA tablet/syrup (last
born)

32.05% (780)

27.16% (777)

-5.37 [-9.71,-1.03]

-9.62 [-15.85,-3.38]

-2.44 [-30.42,25.53]

Received vitamin A dose
(any child)

47.17% (1183)

45.94% (1232)

-2.00 [-6.58,2.58]

-3.24 [-9.30,2.82]

-1.83 [-25.20,21.54]

Intake of micronutrients
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Multivitamin tablet/syrup
49.63% (540)
(other child)

48.50% (567)

-0.97 [-8.57,6.62]

3.96 [-5.30,13.22]

-3.64 [-45.07,37.79]

Nutritional beliefs and
practice
Index of nutrition

58.17% (681)

58.12% (690)

0.05 [-1.13,1.23]

0.28 [-1.04,1.60]

2.87 [-1.86,7.60]

Balanced food important

97.94% (1748)

97.86% (1733)

-0.06 [-1.04,0.91]

-0.41 [-1.46,0.63]

0.93 [-1.63,3.48]

Feeding thick breastmilk
important

93.62% (815)

95.23% (818)

1.98 [-0.03,3.98]

2.26 [-0.07,4.59]

7.54 [0.37,14.70]

Breastfed child within
24h (last born)

85.83% (847)

87.84% (839)

2.23 [-0.85,5.32]

4.14 [0.14,8.14]

9.30 [-3.64,22.24]

Complementary feeding
after 6m important

95.70% (837)

95.45% (835)

-0.36 [-2.28,1.55]

-0.52 [-2.91,1.87]

0.34 [-10.36,11.03]

Gave pre-lacteal feeding
at first day (last born)

30.63% (839)

27.23% (841)

-3.76 [-7.90,0.38]

-4.03 [-9.04,0.99]

-7.11 [-26.29,12.07]

Frequency of
breastfeeding (last born)

63.64% (484)

61.87% (493)

-0.68 [-6.75,5.39]

-3.77 [-12.48,4.94]

7.26 [-53.37,67.88]

Days of exclusive
breastfeeding (last born)

275.92 (223)

315.51 (253)

43.39 [-19.25,106.03] 11.28 [-59.26,81.83]

-13.30 [-593.04,566.44]

Number of meals per day
of child (last born)

2.96 (508)

3.00 (516)

0.04 [-0.15,0.23]

0.04 [-0.17,0.26]

0.20 [-0.72,1.11]

Adding oil to meal of 659 months old important

79.49% (790)

74.45% (779)

-4.88 [-10.18,0.43]

-3.98 [-10.03,2.07]

-5.51 [-24.23,13.21]

Index of disease
prevention

46.69% (846)

46.72% (842)

0.13 [-1.18,1.44]

-0.32 [-1.66,1.02]

1.51 [-1.76,4.78]

All vaccinations (any
child)

59.25% (643)

61.16% (708)

1.88 [-3.27,7.03]

4.47 [-1.71,10.65]

3.19 [-40.58,46.96]

Vaccination card (any
child)

66.36% (1418)

67.43% (1437)

2.14 [-3.02,7.31]

2.83 [-2.71,8.37]

-9.78 [-32.06,12.50]

Child sleeps under
bednet (last born)

97.91% (860)

97.31% (855)

-0.38 [-1.87,1.10]

-0.02 [-1.69,1.65]

2.52 [-7.49,12.54]

Treated bednet (last
born)

18.41% (766)

12.66% (766)

-5.92 [-11.11,-0.74]

-5.27 [-10.87,0.33]

-6.37 [-27.55,14.81]

Deworming past 6m (any
child)

48.71% (1400)

50.71% (1406)

1.16 [-3.43,5.75]

-0.75 [-6.06,4.56]

2.83 [-17.95,23.61]

Treats drinking water

3.39% (1800)

4.74% (1772)

1.63 [0.34,2.92]

1.04 [-0.35,2.42]

-0.36 [-3.26,2.54]

Water treatment is
adequate

2.61% (1800)

4.18% (1772)

1.86 [0.72,3.00]

1.64 [0.38,2.89]

0.48 [-1.86,2.81]

42.74% (1551)

43.12% (1549)

0.28 [-1.41,1.97]

-0.70 [-2.45,1.06]

-1.17 [-3.89,1.55]

Buys soap at least every 2
62.68% (1774)
months

59.24% (1737)

-3.63 [-8.28,1.02]

-5.19 [-9.77,-0.60]

-4.86 [-12.04,2.32]

Improved toilet at home

18.67% (1741)

19.74% (1707)

0.95 [-3.10,5.00]

-1.04 [-5.28,3.21]

-2.15 [-6.24,1.94]

Subjective cleanliness of
toilet

69.88% (342)

69.32% (352)

-0.98 [-9.79,7.84]

-3.12 [-11.92,5.67]

-6.07 [-26.33,14.19]

Prevention of diseases

Water treatment

Hygiene
Index of hygiene
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Observed: stool piles

53.75% (1801)

51.38% (1773)

-2.68 [-6.25,0.88]

-2.19 [-6.85,2.46]

4.08 [-4.48,12.64]

Observed: Sewage water

24.94% (1800)

23.56% (1774)

-1.47 [-6.13,3.19]

-1.36 [-5.68,2.95]

2.79 [-5.81,11.40]

Disposes infant stool
adequately

36.88% (320)

39.49% (314)

2.94 [-6.30,12.18]

4.19 [-5.79,14.16]

-1.94 [-28.57,24.69]

Household practices ODF
but toilet available

17.23% (325)

11.57% (337)

-5.59 [-10.48,-0.70]

-5.02 [-10.55,0.51]

8.27 [-7.22,23.75]

Reprehends others for
ODF

49.27% (1792)

49.01% (1763)

-0.58 [-5.78,4.62]

-2.95 [-8.55,2.66]

-2.05 [-11.75,7.64]

Believes ODF is health
hazard

84.75% (1718)

86.00% (1700)

1.10 [-1.45,3.65]

-0.63 [-3.61,2.34]

3.71 [-1.64,9.07]

Toilet/covering excreta
important

89.52% (1680)

90.66% (1670)

1.19 [-1.31,3.68]

0.73 [-1.19,2.65]

-2.31 [-8.15,3.52]

Uses soap after toilet

54.13% (1803)

54.23% (1774)

-0.79 [-6.30,4.71]

-0.67 [-6.67,5.32]

0.72 [-9.30,10.74]

Uses soap before meal

23.18% (1803)

21.98% (1774)

-1.23 [-6.37,3.92]

-2.09 [-8.10,3.93]

-1.30 [-10.55,7.94]

Index of health
knowledge

42.43% (1334)

43.76% (1355)

1.58 [-1.50,4.67]

-2.08 [-5.71,1.56]

-5.50 [-17.47,6.47]

Heard of message:
malaria/dengue

51.74% (1494)

55.15% (1494)

3.57 [-0.55,7.69]

-0.58 [-5.40,4.24]

-2.00 [-17.03,13.02]

Heard of message:
diarrhoea

56.85% (1497)

55.50% (1499)

-1.01 [-4.96,2.94]

-3.22 [-7.70,1.26]

-8.19 [-23.25,6.87]

Heard of message: ARI

47.83% (1478)

50.72% (1467)

3.12 [-0.88,7.12]

0.40 [-4.55,5.34]

-2.62 [-15.77,10.54]

Heard of message: STI

17.47% (1374)

18.37% (1383)

0.97 [-1.99,3.92]

-1.64 [-5.32,2.03]

-4.72 [-14.89,5.46]

Knows danger signs of
malaria

49.94% (1588)

50.61% (1565)

1.22 [-2.21,4.65]

-3.37 [-7.85,1.11]

-3.51 [-17.21,10.19]

Knows danger signs of
ARI

39.29% (1588)

38.66% (1565)

-0.17 [-4.13,3.80]

-3.31 [-8.31,1.69]

-7.53 [-19.58,4.52]

Knows treatment of
diarrhoea

36.15% (1588)

35.46% (1565)

-0.69 [-4.62,3.23]

-3.52 [-7.95,0.91]

-5.99 [-17.85,5.87]

Self-assessed health is
good

52.69% (1579)

54.15% (1555)

1.29 [-3.03,5.61]

-0.10 [-5.56,5.37]

0.43 [-11.11,11.98]

Feels chronically tired

77.59% (1575)

75.43% (1555)

-2.73 [-6.08,0.62]

-3.44 [-7.25,0.38]

5.59 [-3.95,15.12]

Child had no diarrhoea in
80.56% (1404)
past 3m (any child)

83.11% (1409)

2.90 [-0.28,6.08]

3.57 [-0.21,7.35]

0.49 [-20.96,21.95]

Child had no ARI in past
3m (any child)

88.16% (1393)

89.10% (1404)

1.29 [-1.84,4.43]

1.68 [-1.89,5.24]

-1.73 [-18.83,15.37]

Index of child health

24.73% (372)

24.16% (365)

-0.69 [-3.60,2.22]

-0.29 [-4.17,3.60]

n/a

CIAF

65.61% (660)

62.08% (712)

-3.48 [-9.20,2.23]

-3.90 [-10.87,3.07]

n/a

Weight, female 20-49

45.03 (1321)

45.50 (1404)

0.49 [-0.22,1.20]

0.16 [-0.63,0.95]

n/a

Health knowledge

Women's and child's
health, self-reported

Anthropometric
measurement
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Hemoglobin, female 2049

12.03 (1245)

12.03 (1327)

0.03 [-0.08,0.14]

0.05 [-0.08,0.17]

n/a

Weight, male 20-49

54.69 (518)

55.22 (540)

0.70 [-0.66,2.05]

-0.28 [-1.61,1.05]

n/a

Hemoglobin, male, 20-49 13.94 (494)

14.01 (511)

0.15 [-0.12,0.42]

0.18 [-0.14,0.49]

n/a

Weight, U5

10.58 (806)

10.54 (838)

-0.06 [-0.37,0.25]

-0.07 [-0.47,0.32]

n/a

Weight-for-age z-score,
U5

-1.61 (794)

-1.65 (828)

-0.04 [-0.18,0.10]

0.05 [-0.12,0.22]

n/a

Underweight, U5

37.78% (794)

38.41% (828)

0.50 [-4.46,5.45]

-0.46 [-6.78,5.85]

n/a

Wasting, U5

17.91% (681)

15.52% (728)

-3.47 [-7.47,0.53]

-2.83 [-7.06,1.39]

n/a

Height, U5

82.72 (781)

82.08 (849)

-1.03 [-2.47,0.41]

-1.12 [-2.73,0.50]

n/a

Height-for-age z-score,
U5

-1.72 (781)

-1.84 (849)

-0.17 [-0.36,0.03]

-0.09 [-0.31,0.12]

n/a

Stunting, U5

50.45% (781)

50.65% (849)

1.08 [-3.85,6.00]

-1.15 [-6.43,4.13]

n/a

Hemoglobin, U5

10.81 (554)

10.91 (559)

0.14 [-0.05,0.33]

0.13 [-0.09,0.36]

n/a

Oedema, U5

1.82% (877)

1.19% (926)

-0.52 [-1.62,0.58]

-0.50 [-1.84,0.85]

n/a

Arm circumference, U5

14.31 (656)

14.39 (668)

0.08 [-0.13,0.29]

0.12 [-0.15,0.40]

n/a

Arm circumference-forage z score, U5

-1.01 (655)

-0.95 (666)

0.07 [-0.11,0.25]

0.11 [-0.13,0.34]

n/a

1.80% (666)

-1.26 [-2.98,0.45]

-1.71 [-3.57,0.14]

n/a

Arm circumference < 115
2.90% (655)
mm, U5

The table presents intention-to-treat effect estimates with 95%-confidence intervals in square brackets as well as corresponding
means of variables and sample sizes for control and treatment group members at endline. Model (1) is the simple endline
comparison of means, Model (2) controls for covariates, Model (3) is the difference-in-differences model. Models (1) and (2)
include block-level fixed effects. Model (3) could not be estimated for anthropometric indicators due to missing panel identification
of other household members. Standard errors were clustered at the gram panchayat level. For binary indicators, means were
expressed as percentages and intention-to-treat estimates as absolute marginal effects in terms of percentage points, while
continuous and discrete measures were left untransformed. Last born refers to the last-born child of the woman respondent at the
time of the respective survey, other child refers to all children under five years of the woman respondent except the last-born child,
any child refers to all children under five years of the woman respondent. ITT = intention-to-treat
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Figure. 1. Study design and sampling

Note: Due to reasons explained in detail in subsection survey tools, the mechanism for selecting responds from the survey
households changed at endline. Therefore, only a subset of women is present at both baseline and endline. Within the control
group, 1,169 women were observed both at baseline and endline; within the treatment group, also 1,169 women were observed
both at baseline and endline.
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Supplementary Materials
Material S1. Power calculations
Figure S1. Theory of change
Table S1. Meeting agenda of PLA cycle.
Table S2. Description of outcome measures.
Table S3. Outcome measures at baseline
Table S4. Results of the treatment intensity analysis for HNWASH outcomes of the Gram
Varta trial.
Table S5. Minimum detectable effect sizes
Material S1. Power calculations
The total number of households was chosen given budgetary constraints. However, a power
calculation was done at baseline to determine whether the survey capacity would allow us to
determine minimum detectable effect (MDE) sizes for various indicators (Bommer et al.,
2015b). We defined MDEs below 0.2 as small, between 0.2 and 0.8 as medium and above 0.8
as large and calculated MDEs for intra-cluster correlations (ICC) of 0.01, 0.05, and the ICC
found in the baseline. Our calculations suggested that we would be able to detect small effects
for indicators referring to hygiene, women’s self-reported health outcomes, and women’s
health knowledge. Among anthropometric indicators and haemoglobin levels, we would be
able to detect small effects among children below age 5, but only medium to large effects
among women and men.
We re-did the power calculation given endline data in order to verify whether attrition
changed MDE sizes. Results are summarized in table S5. We followed the method proposed
by Duflo et al. for designs with randomisation over groups (Duflo et al., 2007). Given endline
data, we adjusted the calculation to the actual number of clusters, gram panchayats, (column
4) and the actual number of observations per cluster (column 3) included in the analysis. On
average, one gram panchayat had 2 to 3 villages and 58 households. As the number of
clusters stayed the same for most indicators, this only increased MDEs slightly (compare
column 2 to 5). At baseline, we had assumed compliance with the treatment, the share of
treated households, to be 75 percent (compliance of 75 percent is assumed in columns 2 and
5). At endline, only 43 percent of women respondents claimed to be members of a self-help
group. We used this reported fraction as a lower benchmark for compliance, although nonmembers may have attended meetings. This lower fraction considerably increased, often
doubled, MDEs (column 6). It is worth noting that imperfect compliance only limited our
ability to precisely estimate programme effects on those who actively participated in Gram
Varta meetings. By contrast, the community-wide effects of Gram Varta are best captured by
an intention-to-treat-analysis (the main focus of this article), whose precision is generally
unaffected by imperfect compliance. We therefore re-did the calculation without correcting
for imperfect compliance (column 7). Indeed, our calculations showed that we could detect
small effects for most outcomes.
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Figure S1. Theory of change

Table S1. Meeting agenda of PLA cycle
Meetings

Agenda

Meeting 1

Introducing the project

Meeting 2

Understanding the concept of equality in society
Understanding the cycle of women and child malnutrition in society and understanding the current

Meeting 3
concepts about nutrition in society
Meeting 4

Using the MUAC tape to measure malnutrition and identify malnourished children

Meeting 5

Identifying the issues related to women and child malnutrition and their priority

Meeting 6

Introduction to primary problems, their reasons and their resolution

Meeting 7

Identifying problems and strategies

Meeting 8

Planning a community meeting and taking responsibilities

Meeting 9

Progress of strategy implementation and mapping available local food groups

Meeting 10

Strategy for caring for and providing adequate nutrition to infants (6-24 months)
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Meeting 11

Discussion of possible strategies for preventing malnutrition in children
Understanding the main reasons for malnutrition in mothers and breaking the vicious cycle of

Meeting 12
malnutrition through possible means
Meeting 13

Taking care of low birth weight children

Meeting 14

Taking care of a newborn, nutritional requirements in neonates
Discussion on family planning measures - The benefits of various measures and a discussion on

Meeting 15
the availability of various means of contraception through the government health system
Community directed total sanitation meeting, inviting local authorities and all community members
Meeting 16

Understanding uncleanliness

Meeting 17

The impact of uncleanliness

Meeting 18

Community directed total sanitation campaign - What to do (action plan)

Meeting 19

Community directed total sanitation campaign - How to do and who will manage

Meeting 20

Participatory evaluation and planning for the future

Table S2. Description of outcome measures
Measure/indicator

Description

Respondent

Format

Intake of micronutrients
Number of vitamin A doses Number of vitamin A doses received by respondent's
Woman
(last born)
last-born child

integer

Whether respondent's last-born child received an IFA
Woman
tablet or syrup

binary

Received vitamin A dose (any Whether child (last-born or other) received any vitamin
Woman
child)
A dose

binary

Multivitamin
(other child)

binary

IFA tablet/syrup (last born)

Nutritional
practice

tablet/syrup Whether child (other than last-born) received a
Woman
multivitamin tablet or syrup
beliefs

and

Index of nutrition

Index of nutritional beliefs and practice, scale 0 - 1

integer

Balanced food important*

Whether respondent thinks that a good balance of foods
Household
(pulses, vegetables, chapati, milk, curd) that helps
Head
growth, provide energy, and protect health is important

binary

Feeding
thick
important*

Whether respondent thinks that feeding the thick
yellowish breastmilk of the first three days to babies is Woman
important

binary

Breastfed child within 24h (last Whether respondent breastfed her last-born child within
Woman
born)*
24 hours after birth

binary

Whether respondent thinks that starting complementary
Complementary feeding after
feeding of babies after they are six months old is Woman
6m important*
important

binary

breastmilk
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Whether respondent gave pre-lacteal feeding on the first
Gave pre-lacteal feeding at first
day of last born's birth (e.g. honey, jaggery, ghee or Woman
day (last born)*
ghutti)

binary

Frequency
(last born)

breastfeeding Whether respondent breastfeeds her last born 7 times or
Woman
more per day

binary

Days of exclusive breastfeeding How many days the last-born child was exclusively
Woman
(last born)
breastfed

integer

Number of meals per day of Number of times the last born ate solid, semi-solid, or
Woman
child (last born)
soft foods the past day (during day or at night)

integer

Whether respondent thinks that adding extra oil to every
Adding oil to meal of 6-59
meal given to children who are 6 months to 59 months Woman
months old important*
old is important

binary

of

Prevention of diseases
Index of disease prevention

Index of disease prevention, scale 0 - 1

integer

All vaccinations (any child)

Whether child (last born or other) received all
Woman
recommended vaccinations

binary

Vaccination card (any child)*

Whether child (last born or other) possesses a
Woman
vaccination card

binary

Child sleeps under bednet (last
Whether last-born child sleeps unter a bednet
born)*

Woman

binary

Whether last-born child sleeps under an InsecticideWoman
treated Bednet (ITN)

binary

(any Whether child (last-born or other) was given any drug
Woman
for intestinal worms in the past six months

binary

Treated bednet (last born)
Deworming
child)*

past

6m

Water treatment
Treats drinking water

Whether the household treats drinking water in any way

Household
Head

binary

Water treatment is adequate

Whether the household treats drinking water adequately
(boiling, adding chlorine/bleach tablets, using water Household
filter, using electric purifier, keeping water covered, Head
keeping it clean around the hand pump/tap)

binary

Index of hygiene, scale 0 - 1

integer

Hygiene
Index of hygiene

Buys soap at least every 2
Whether household buys soap at least every 2 months
months*

Household
Head

binary

Improved toilet at home*

Whether household has an improved toilet at home
(flush toilet, piped sewer system, septic tank, flush/pour Household
flush to pit latrine, ventilated improved pit latrine, pit Head
latrine with slab, composting toilet)

binary

Subjective cleanliness of toilet

Whether enumerator observed toilet to be clean or very
Observation
clean (as opposed to dirty or very dirty)

binary

Observed: stool piles*

Whether enumerator observed stool piles (faeces)
Observation
nearby the household

binary

Observed: Sewage water*

Whether enumerator observed sewage water nearby the
Observation
household

binary

Whether household disposes the stool of children
Household
adequately (rinsed into toilet/latrine, rinsed into
Head
drain/ditch, buried)

binary

Whether there any household members who defecate in
Household practices ODF but
Household
the open even though you have a toilet facility is
toilet available
Head
accessible

binary

Disposes
adequately

infant

stool
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Reprehends others for ODF*

Whether respondent reprehended the individual, if
Household
he/she has seen someone openly defecating near his/her
Head
house

binary

Believes ODF is health hazard*

Whether respondent believes open defecation represents Household
a health hazard to him/her and his/her family?
Head

binary

Toilet/covering
important*

Whether respondent thinks that using a toilet for
Household
defecation, or, until a toilet is constructed, ensuring that
Head
excreta is covered with soil is important

binary

Uses soap after toilet*

Whether respondent washes his/her hands with soap Household
after using the toilet
Head

binary

Uses soap before meal*

Whether respondent washes his/her hands with soap Household
before meals
Head

binary

Index of health knowledge, scale 0 - 1

integer

excreta

Health knowledge
Index of health knowledge
Heard
of
malaria/dengue*

message: Whether respondent has seen/heard/read messages
Woman
related to malaria/dengue programme

binary

Heard of message: diarrhea*

Whether respondent has seen/heard/read messages
Woman
related to diarrhoea

binary

Heard of message: ARI*

Whether respondent has seen/heard/read messages
Woman
related to acute respiratory infections/pneumonia

binary

Heard of message: STI*

Whether respondent has seen/heard/read messages
Woman
related to sexually transmitted infections

binary

Whether respondent could name any correct danger
signs of malaria (fever, shaking chills, sweating, Woman
headache, vomiting, loose motions)

binary

Knows danger signs of ARI*

Whether respondent could name any correct danger
signs of malaria (pain in chest or (productive) cough,
Woman
difficulty in breathing, drowsy/difficulty to keep awake,
fever, rapid breathing)

binary

Knows treatment of diarrhea*

Whether respondent could name any correct treatment
for diarrhoea (give ORS solution, salt and sugar solution,
Woman
plenty of fluids, continue breastfeeding, zinc, lime
solution)

binary

Self-assessed health is good

Whether respondent rates her health as good or very
Woman
good (as opposed to very bad, bad, or moderate)

binary

Feels chronically tired

Whether respondent feels chronically tired

Woman

binary

Child had no diarrhea in past Whether child (last-born or other) had no diarrhoea in
Woman
3m (any child)
past 3 months

binary

Child had no ARI in past 3m Whether child (last-born or other) had no acute
Woman
(any child)
respiratory infection/pneumonia/fever in past 3 months

binary

Knows danger
malaria*

signs

of

Women's and child's health,
self-reported

Anthropometric
measurement
Index of child health

Index of child health, scale 0 – 1 (1 being negative)

integer

CIAF

Composite Index of Anthropometric Failure (1 being
Measurement
negative), based on wasting, underweight, stunting

binary

Weight, female 20-49

Weight in kg, female household members aged 20 - 49
Measurement
years, measured by enumerator

continuous

Hemoglobin, female 20-49

Hemoglobin level in g/dL, female household members
Measurement
aged 20 - 49 years, measured by enumerator

continuous

Weight, male 20-49

Weight in kg, male household members aged 20 - 49
Measurement
years, measured by enumerator

continuous
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Hemoglobin, male, 20-49

Hemoglobin level in g/dL, male household members
Measurement
aged 20 - 49 years, measured by enumerator

continuous

Weight, U5

Weight in kg, all children below 5 years, measured by
Measurement
enumerator

continuous

Weight-for-age z-score, U5

Weight-for-age z-score, all children below 5 years

continuous

Underweight, U5*

Whether weight-for-age z-score is below -2, all children
Measurement
below 5 years

binary

Wasting, U5*

Whether weight-for-height z-score is below -2, all
Measurement
children below 5 years

binary

Height, U5

Height in cm, all children below 5 years, measured by
Measurement
enumerator

continuous

Height-for-age z-score, U5

Height-for-age z-score, all children below 5 years

continuous

Stunting, U5*

Whether height-for-age z-score is below -2, all children
Measurement
below 5 years

binary

Hemoglobin, U5*

Hemoglobin level in g/dL, all children below years,
Measurement
measured by enumerator

continuous

Oedema, U5*

Whether oedema are detected by enumerator, all
Measurement
children below 5 years

binary

Arm circumference, U5

Arm circumference in cm, all children below 5 years,
Measurement
measured by enumerator

continuous

Arm circumference-for-age z Arm circumference-for-age z-score, all children below 5
Measurement
score, U5
years

continuous

Arm circumference < 115 mm, Whether arm cirumference is less than 115 mm, all
Measurement
U5*
children below 5 years

binary

Measurement

Measurement

Note: * Outcome was included in index was for this outcome group.

Table S3. Outcome measures at baseline
Number of
observations

Mean (Total)

Mean
(Control)

Mean
(Treatment)

Difference in
SD

P-Value

Number of vitamin A
doses (last born)

1386

0.77

0.71

0.82

-0.09

0.0795

IFA tablet/syrup (last
born)

1791

28.48%

27.41%

29.38%

-0.04

0.3562

Received vitamin A dose
(any child)

2373

40.88%

40.62%

41.10%

-0.01

0.8131

Multivitamin tablet/syrup
(other child)

1035

38.36%

38.08%

38.57%

-0.01

0.8746

Index of nutrition

1551

53.93%

54.20%

53.66%

0.05

0.3012

Balanced food important

3823

97.31%

97.60%

97.00%

0.04

0.2549

Feeding thick breastmilk
important

1860

93.76%

96.04%

91.81%

0.18

0.0002

Breastfed child within
24h (last born)

1927

88.79%

90.48%

87.39%

0.10

0.0325

Complementary feeding
after 6m important

1835

86.98%

86.12%

87.72%

-0.05

0.3107

Gave pre-lacteal feeding
at first day (last born)

1890

44.44%

44.48%

44.41%

0.00

0.9753

Frequency of
breastfeeding (last born)

1298

47.15%

49.26%

45.30%

0.08

0.1539

Measure/indicator
Intake of micronutrients

Nutritional beliefs and
practice
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Days of exclusive
breastfeeding (last born)

549

611.13

625.53

599.08

0.08

0.3247

Number of meals per day
of child (last born)

1544

2.02

2.12

1.93

0.12

0.0207

Adding oil to meal of 6-59
months old important

1657

65.48%

61.95%

68.76%

-0.14

0.0035

Index of disease
prevention

1890

40.52%

41.23%

39.92%

0.09

0.0473

All vaccinations (any
child)

1120

74.02%

75.25%

73.02%

0.05

0.3982

Vaccination card (any
child)

1927

74.88%

73.62%

75.92%

-0.05

0.2467

Child sleeps under
bednet (last born)

1927

91.13%

93.46%

89.19%

0.15

0.0010

Treated bednet (last
born)

1619

1.48%

0.90%

2.03%

-0.09

0.0596

Deworming past 6m (any
child)

2938

29.34%

30.94%

28.03%

0.06

0.0853

Treats drinking water

3949

2.28%

1.41%

3.15%

-0.12

0.0003

Water treatment is
adequate

3949

1.57%

1.06%

2.08%

-0.08

0.0099

Index of hygiene

3645

55.47%

54.55%

56.48%

-0.20

0.0000

Buys soap at least every 2
months

3939

97.66%

96.91%

98.42%

-0.10

0.0017

Improved toilet at home

3953

13.33%

11.87%

14.80%

-0.09

0.0067

Subjective cleanliness of
toilet

536

86.75%

85.65%

87.63%

-0.06

0.5046

Observed: stool piles

3928

17.36%

20.34%

14.38%

0.16

0.0000

Observed: Sewage water

3923

11.14%

13.22%

9.05%

0.13

0.0000

Disposes infant stool
adequately

3238

6.86%

5.35%

8.24%

-0.11

0.0011

Household practices ODF
but toilet available

536

20.90%

24.05%

18.39%

0.14

0.1101

Reprehends others for
ODF

3922

74.20%

73.64%

74.76%

-0.03

0.4249

Believes ODF is health
hazard

3860

92.38%

93.38%

91.36%

0.08

0.0178

Toilet/covering excreta
important

3746

86.87%

85.10%

88.77%

-0.11

0.0009

Uses soap after toilet

3953

86.29%

86.72%

85.86%

0.02

0.4330

Uses soap before meal

3953

40.88%

40.51%

41.26%

-0.02

0.6307

Index of health
knowledge

3380

31.03%

28.70%

33.42%

-0.13

0.0002

Heard of message:
malaria/dengue

3671

48.35%

46.86%

49.86%

-0.06

0.0685

Heard of message:
diarrhoea

3661

43.62%

41.33%

45.94%

-0.09

0.0049

Heard of message: ARI

3656

38.18%

35.58%

40.81%

-0.11

0.0011

Heard of message: STI

3387

15.06%

12.66%

17.51%

-0.14

0.0001

Knows danger signs of
malaria

3953

39.56%

38.38%

40.75%

-0.05

0.1283

Prevention of diseases

Water treatment

Hygiene

Health knowledge
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Knows danger signs of
ARI

3953

24.03%

21.46%

26.61%

-0.12

0.0002

Knows treatment of
diarrhoea

3953

25.37%

22.68%

28.08%

-0.12

0.0001

Self-assessed health is
good

3953

46.55%

45.20%

47.90%

-0.05

0.0895

Feels chronically tired

3950

67.62%

70.20%

65.03%

0.11

0.0005

Child had no diarrhoea in
past 3m (any child)

3014

67.52%

66.00%

68.74%

-0.06

0.1101

Child had no ARI in past
3m (any child)

2967

78.80%

78.22%

79.28%

-0.03

0.4832

73

21.23%

21.51%

21.03%

0.03

0.9045

CIAF

1329

65.54%

68.47%

62.59%

0.12

0.0243

Weight, female 20-49

3416

45.55

45.11

45.98

-0.10

0.0023

Hemoglobin, female 2049

3337

11.39

11.47

11.31

0.11

0.0015

Weight, male 20-49

1847

54.34

53.41

55.17

-0.18

0.0002

Hemoglobin, male, 20-49

1770

12.97

13.04

12.92

0.07

0.1184

Weight, U5

1890

10.22

9.96

10.46

-0.16

0.0006

Weight-for-age z-score,
U5

1745

-1.37

-1.52

-1.22

-0.16

0.0007

Underweight, U5

1745

37.82%

43.16%

32.85%

0.21

0.0000

Wasting, U5

1476

18.22%

20.03%

16.37%

0.09

0.0688

Height, U5

1740

81.52

80.98

82.05

-0.08

0.0807

Height-for-age z-score,
U5

1740

-2.01

-2.03

-1.98

-0.02

0.6178

Stunting, U5

1740

54.20%

55.98%

52.45%

0.07

0.1391

Women's and child's
health, self-reported

Anthropometric
measurement
Index of child health

Hemoglobin, U5

171

11.15

11.38

10.98

0.32

0.0411

Oedema, U5

2777

5.65%

5.12%

6.09%

-0.04

0.2749

Arm circumference, U5

2108

14.22

14.18

14.26

-0.05

0.2097

Arm circumference-forage z score, U5

2050

-0.82

-0.84

-0.80

-0.03

0.4729

Arm circumference < 115
mm, U5

2050

2.73%

2.28%

3.16%

-0.05

0.2219

Note: The table presents means of outcome measures at baseline for the total sample and separately for control and treatment
group, as well as the difference in standard deviations between control and treatment mean. The last column contains the pvalue of a t-test of the difference between the mean of the control and the treatment group.

Table S4. Results of the treatment intensity analysis for HNWASH outcomes of the Gram
Varta trial
Measure/indicator

Control

Treated

ITT effect

ITT effect

ITT effect

Mean (N)

Mean (N)

Model (1)

Model (2)

Model (3)

Number of vitamin A
doses (last born)

0.73 (179)

0.78 (232)

-0.06 [-0.26,0.14]

-0.18 [-0.50,0.14]

-0.13 [-1.34,1.07]

IFA tablet/syrup (last
born)

30.73% (218)

27.55% (265)

-5.14 [-14.63,4.34]

-6.84 [-20.23,6.55]

-2.85 [-40.68,34.97]

Received vitamin A dose
(any child)

50.85% (352)

45.71% (420)

-7.18 [-16.43,2.07]

-12.39 [-24.21,-0.58]

-9.84 [-48.92,29.25]

Intake of micronutrients
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Multivitamin tablet/syrup
53.89% (180)
(other child)

47.62% (189)

-5.09 [-17.30,7.13]

-1.90 [-17.25,13.45]

-7.30 [-62.50,47.90]

Nutritional beliefs and
practice
Index of nutrition

58.29% (179)

58.14% (232)

0.23 [-2.10,2.55]

-0.70 [-3.00,1.60]

1.37 [-6.34,9.09]

Balanced food important

96.79% (499)

97.25% (510)

0.44 [-1.92,2.80]

0.50 [-2.30,3.30]

0.01 [-4.85,4.87]

Feeding thick breastmilk
important

94.20% (224)

95.39% (282)

1.96 [-2.25,6.17]

0.87 [-3.97,5.71]

9.27 [-1.52,20.06]

Breastfed child within
24h (last born)

86.72% (241)

88.85% (287)

3.33 [-1.72,8.37]

3.63 [-3.89,11.16]

7.99 [-9.80,25.78]

Complementary feeding
after 6m important

95.76% (236)

97.19% (285)

2.36 [-0.93,5.65]

-0.16 [-4.25,3.94]

-3.16 [-18.25,11.94]

Gave pre-lacteal feeding
at first day (last born)

29.71% (239)

28.42% (285)

-0.60 [-9.66,8.46]

2.47 [-9.34,14.27]

-8.71 [-35.33,17.91]

Frequency of
breastfeeding (last born)

64.39% (132)

59.42% (138)

-2.10 [-16.52,12.33]

-1.73 [-20.29,16.83]

21.05 [-86.18,128.28]

Days of exclusive
breastfeeding (last born)

241.61 (69)

340.82 (97)

92.17 [4.81,179.54]

89.37 [-20.65,199.38]

211.54 [-538.66,961.73]

Number of meals per day
of child (last born)

3.12 (161)

3.11 (215)

-0.08 [-0.38,0.23]

-0.02 [-0.32,0.28]

0.25 [-1.28,1.78]

Adding oil to meal of 659 months old important

84.98% (213)

73.58% (265)

-9.92 [-17.74,-2.10]

-9.05 [-19.50,1.41]

-18.35 [-47.39,10.70]

Index of disease
prevention

46.14% (241)

46.97% (290)

1.03 [-1.58,3.64]

0.34 [-2.34,3.01]

3.91 [-1.84,9.65]

All vaccinations (any
child)

54.70% (181)

63.87% (238)

7.38 [-4.16,18.91]

8.32 [-4.53,21.16]

3.09 [-82.79,88.96]

Vaccination card (any
child)

61.86% (430)

67.96% (490)

8.10 [0.28,15.92]

10.34 [2.67,18.01]

3.14 [-28.93,35.21]

Child sleeps under
bednet (last born)

98.36% (244)

97.94% (291)

-0.23 [-2.31,1.85]

-1.54 [-4.56,1.48]

3.03 [-12.23,18.30]

Treated bednet (last
born)

13.43% (216)

8.05% (261)

-6.82 [-15.78,2.14]

-2.52 [-11.76,6.73]

-6.09 [-35.84,23.67]

Deworming past 6m (any
child)

49.65% (425)

53.73% (482)

2.58 [-5.69,10.85]

1.43 [-9.63,12.48]

1.29 [-35.22,37.79]

Treats drinking water

2.17% (508)

4.36% (527)

2.13 [-0.05,4.31]

1.01 [-0.84,2.86]

-1.18 [-6.06,3.70]

Water treatment is
adequate

1.97% (508)

3.23% (527)

1.28 [-0.41,2.97]

0.49 [-1.23,2.21]

-1.19 [-5.10,2.73]

42.88% (440)

42.41% (470)

-0.76 [-3.08,1.57]

-1.04 [-3.51,1.43]

-2.12 [-6.31,2.07]

Buys soap at least every 2
64.73% (499)
months

58.22% (517)

-7.31 [-13.79,-0.83]

-8.85 [-15.77,-1.92]

-8.07 [-18.64,2.49]

Improved toilet at home

17.62% (488)

16.41% (512)

-1.56 [-7.18,4.07]

-2.87 [-9.90,4.17]

-4.98 [-12.87,2.90]

Subjective cleanliness of
toilet

65.91% (88)

69.32% (88)

6.57 [-5.65,18.80]

1.16 [-15.63,17.95]

2.71 [-55.20,60.62]

Prevention of diseases

Water treatment

Hygiene
Index of hygiene
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Observed: stool piles

54.74% (506)

51.89% (528)

-3.57 [-10.07,2.94]

-3.78 [-13.64,6.07]

0.67 [-14.72,16.05]

Observed: Sewage water

24.21% (508)

24.24% (528)

-0.26 [-6.73,6.21]

-4.82 [-12.21,2.57]

3.04 [-8.77,14.86]

Disposes infant stool
adequately

35.53% (76)

42.67% (75)

10.47 [-3.21,24.14]

23.89 [4.09,43.70]

-1.39 [-51.52,48.74]

Household practices ODF
but toilet available

17.44% (86)

9.52% (84)

-7.79 [-16.10,0.52]

-3.17 [-13.23,6.88]

18.27 [-24.71,61.25]

Reprehends others for
ODF

48.32% (507)

49.05% (526)

0.03 [-7.28,7.34]

-2.03 [-9.80,5.74]

-3.43 [-17.80,10.94]

Believes ODF is health
hazard

83.84% (489)

83.89% (509)

-0.39 [-5.36,4.57]

-2.46 [-8.21,3.30]

2.57 [-6.75,11.90]

Toilet/covering excreta
important

90.02% (471)

90.12% (506)

0.24 [-3.33,3.82]

0.59 [-3.12,4.30]

-3.66 [-12.27,4.95]

Uses soap after toilet

56.30% (508)

53.98% (528)

-3.52 [-11.49,4.45]

-2.69 [-10.66,5.27]

-1.72 [-15.90,12.45]

Uses soap before meal

22.64% (508)

21.97% (528)

-1.48 [-7.66,4.70]

-4.05 [-11.47,3.37]

-4.12 [-16.10,7.87]

Index of health
knowledge

45.82% (443)

48.93% (480)

3.36 [-1.01,7.74]

-2.24 [-8.15,3.67]

-2.62 [-17.05,11.81]

Heard of message:
malaria/dengue

55.86% (503)

60.26% (531)

4.56 [-1.42,10.53]

-0.45 [-7.36,6.47]

-4.41 [-22.92,14.10]

Heard of message:
diarrhoea

64.10% (507)

62.20% (537)

-1.32 [-6.94,4.29]

-3.92 [-11.30,3.46]

-9.68 [-29.69,10.34]

Heard of message: ARI

52.89% (501)

55.66% (521)

3.30 [-3.29,9.88]

-1.06 [-10.72,8.61]

-6.77 [-24.91,11.36]

Heard of message: STI

17.14% (455)

20.86% (489)

4.06 [-0.93,9.05]

0.75 [-5.68,7.18]

-1.59 [-15.73,12.55]

Knows danger signs of
malaria

53.48% (531)

56.39% (548)

3.44 [-1.99,8.88]

-3.29 [-10.15,3.56]

-3.61 [-19.98,12.76]

Knows danger signs of
ARI

44.26% (531)

43.25% (548)

-0.39 [-7.05,6.27]

-4.55 [-13.25,4.15]

-12.00 [-28.86,4.86]

Knows treatment of
diarrhoea

36.91% (531)

39.60% (548)

2.43 [-3.58,8.44]

-2.43 [-9.96,5.09]

-3.42 [-17.90,11.06]

Self-assessed health is
good

47.64% (529)

50.83% (545)

3.50 [-3.35,10.36]

0.88 [-7.75,9.50]

0.69 [-14.23,15.60]

Feels chronically tired

80.34% (529)

76.47% (544)

-4.30 [-9.53,0.94]

-2.58 [-9.02,3.86]

1.55 [-12.45,15.55]

Child had no diarrhoea in
79.67% (423)
past 3m (any child)

81.99% (483)

3.15 [-2.62,8.92]

7.08 [0.46,13.71]

-0.31 [-30.94,30.31]

Child had no ARI in past
3m (any child)

92.16% (421)

89.42% (482)

-0.28 [-4.24,3.68]

-0.72 [-5.05,3.61]

0.92 [-20.19,22.03]

Index of child health

25.79% (106)

22.99% (116)

-2.87 [-7.75,2.01]

-3.34 [-9.40,2.71]

n/a

CIAF

65.07% (209)

61.40% (215)

-5.53 [-14.56,3.50]

-8.33 [-20.50,3.85]

n/a

Weight, female 20-49

44.39 (429)

45.44 (442)

1.14 [-0.15,2.44]

1.26 [-0.10,2.61]

n/a

Health knowledge

Women's and child's
health, self-reported

Anthropometric
measurement
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Hemoglobin, female 2049

12.01 (408)

12.08 (419)

0.11 [-0.10,0.32]

0.12 [-0.12,0.36]

n/a

Weight, male 20-49

54.74 (148)

56.17 (162)

1.57 [-0.49,3.63]

1.32 [-1.10,3.73]

n/a

Hemoglobin, male, 20-49 13.68 (145)

13.97 (158)

0.34 [-0.11,0.80]

0.55 [-0.08,1.17]

n/a

Weight, U5

10.60 (258)

10.94 (257)

0.29 [-0.21,0.79]

0.39 [-0.19,0.96]

n/a

Weight-for-age z-score,
U5

-1.74 (252)

-1.65 (253)

0.12 [-0.12,0.36]

0.38 [0.08,0.67]

n/a

Underweight, U5

40.08% (252)

34.39% (253)

-7.45 [-15.82,0.91]

-15.35 [-26.10,-4.59]

n/a

Wasting, U5

18.06% (216)

18.10% (221)

-2.19 [-10.64,6.26]

1.99 [-7.81,11.79]

n/a

Height, U5

83.68 (243)

84.71 (255)

0.39 [-2.34,3.12]

0.82 [-1.89,3.54]

n/a

Height-for-age z-score,
U5

-1.66 (243)

-1.76 (255)

-0.21 [-0.69,0.27]

-0.14 [-0.60,0.32]

n/a

Stunting, U5

49.38% (243)

48.24% (255)

-0.65 [-11.01,9.70]

-4.41 [-17.86,9.05]

n/a

Hemoglobin, U5

10.62 (165)

10.93 (176)

0.36 [0.03,0.70]

0.38 [-0.01,0.77]

n/a

Oedema, U5

2.60% (269)

1.43% (279)

-0.42 [-2.77,1.92]

-0.94 [-4.67,2.80]

n/a

Arm circumference, U5

14.25 (202)

14.32 (214)

0.05 [-0.29,0.38]

0.15 [-0.29,0.59]

n/a

Arm circumference-forage z score, U5

-1.11 (202)

-1.08 (214)

-0.01 [-0.27,0.26]

0.08 [-0.28,0.44]

n/a

1.40% (214)

-0.82 [-3.41,1.78]

-2.25 [-5.53,1.02]

n/a

Arm circumference < 115
2.48% (202)
mm, U5

The table presents intention-to-treat effect estimates with 95%-confidence intervals in square brackets as well as corresponding
means of variables and sample sizes for control and treatment group members who self-identified as active Jeevika-led SHG
members. Model (1) is the simple endline comparison of means, Model (2) controls for covariates, Model (3) is the differencein-differences model. Models (1) and (2) include block-level fixed effects. Model (3) could not be estimated for anthropometric
indicators due to missing panel identification of other household members. Standard errors were clustered at the gram
panchayat level. For binary indicators, means were expressed as percentages and intention-to-treat estimates as absolute
marginal effects in terms of percentage points, while continuous and discrete measures were left untransformed. Last born
refers to the last-born child of the woman respondent at the time of the respective survey, other child refers to all children
under five years of the woman respondent except the last-born child, any child refers to all children under five years of the
woman respondent. ITT = intention-to-treat

Table S5. Minimum detectable effect sizes

(1)
Baseline ICC

(2)
MDE of
Baseline
Report

(3)
Observations
per cluster at
Endline

(4)
Number of
clusters at
Endline

(5)
MDE at
Endline

(6)
MDE at
Endline, low
compliance

(7)
MDE at
endline, no
compliance
correction

Number of vitamin A
doses (last born)

0,0013

0,2788

19

68

0,2651

0,4623

0,1988

IFA tablet/syrup (last
born)

0,0346

0,1663

23

68

0,1131

0,1973

0,0848

Received vitamin A dose
(any child)

0,0241

0,1620

36

68

0,1008

0,1758

0,0756

Multivitamin tablet/syrup
(other child)

0,0964

0,2652

16

68

0,1722

0,3004

0,1292

Measure/indicator

Intake of micronutrients

Nutritional beliefs and
practice
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Index of nutrition

0,0162

0,0304

20

68

0,0238

0,0415

0,0178

Balanced food important

0,0067

0,0406

51

68

0,0237

0,0414

0,0178

Feeding thick breastmilk
important

0,0121

0,0672

24

68

0,0506

0,0882

0,0379

Breastfed child within
24h (last born)

0,0375

0,1195

25

68

0,0788

0,1374

0,0591

Complementary feeding
after 6m important

0,0425

0,1331

25

68

0,0866

0,1511

0,0650

Gave pre-lacteal feeding
at first day (last born)

0,0307

0,1762

25

68

0,1186

0,2069

0,0890

Frequency of
breastfeeding (last born)

0,0309

0,1774

14

68

0,1431

0,2496

0,1073

Days of exclusive
breastfeeding (last born)

0,0165

93,1893

7

64

115,7720

201,9279

86,8290

Number of meals per day
of child (last born)

0,0116

0,4456

15

68

0,4080

0,7117

0,3060

Adding oil to meal of 6-59
months old important

0,0203

0,1492

23

68

0,1080

0,1883

0,0810

Index of disease
prevention

0,0110

0,0389

25

68

0,0291

0,0507

0,0218

All vaccinations (any
child)

0,0743

0,2147

20

68

0,1380

0,2406

0,1035

Vaccination card (any
child)

0,0162

0,1286

42

68

0,0782

0,1364

0,0587

Child sleeps under
bednet (last born)

0,0348

0,1051

25

68

0,0698

0,1217

0,0524

Treated bednet (last
born)

0,0030

0,0279

23

68

0,0236

0,0411

0,0177

Deworming past 6m (any
child)

0,0127

0,1278

41

68

0,0791

0,1380

0,0593

Treats drinking water

0,0137

0,0425

53

68

0,0243

0,0423

0,0182

Water treatment is
adequate

0,0122

0,0346

53

68

0,0198

0,0345

0,0148

Index of hygiene

0,0348

0,0356

46

68

0,0206

0,0360

0,0155

Buys soap at least every 2
months

0,0061

0,0374

52

68

0,0217

0,0379

0,0163

Improved toilet at home

0,0319

0,1219

51

68

0,0694

0,1211

0,0521

Subjective cleanliness of
toilet

0,0221

0,1090

10

67

0,1072

0,1869

0,0804

Observed: stool piles

0,0556

0,1654

53

68

0,0929

0,1621

0,0697

Observed: Sewage water

0,0417

0,1236

53

68

0,0696

0,1215

0,0522

Disposes infant stool
adequately

0,0230

0,0821

9

68

0,0830

0,1448

0,0623

Household practices ODF
but toilet available

0,0071

0,1029

10

66

0,1220

0,2127

0,0915

Reprehends others for
ODF

0,0124

0,1222

52

68

0,0702

0,1225

0,0527

Believes ODF is health
hazard

0,0122

0,0738

50

68

0,0430

0,0749

0,0322

Toilet/covering excreta
important

0,0164

0,1005

49

68

0,0585

0,1020

0,0438

Uses soap after toilet

0,0194

0,1066

53

68

0,0606

0,1057

0,0455

Prevention of diseases

Water treatment

Hygiene

35

Uses soap before meal

0,0418

0,1934

53

68

0,1090

0,1901

0,0817

Index of health
knowledge

0,0301

0,1302

40

68

0,0780

0,1361

0,0585

Heard of message:
malaria/dengue

0,0346

0,1842

44

68

0,1076

0,1877

0,0807

Heard of message:
diarrhoea

0,0311

0,1765

44

68

0,1035

0,1805

0,0776

Heard of message: ARI

0,0273

0,1660

43

68

0,0983

0,1714

0,0737

Heard of message: STI

0,0209

0,1132

41

68

0,0686

0,1196

0,0514

Knows danger signs of
malaria

0,0279

0,1682

46

68

0,0980

0,1710

0,0735

Knows danger signs of
ARI

0,0192

0,1321

46

68

0,0779

0,1358

0,0584

Knows treatment of
diarrhoea

0,0214

0,1385

46

68

0,0814

0,1419

0,0610

Self-assessed health is
good

0,0190

0,1539

46

68

0,0907

0,1582

0,0680

Feels chronically tired

0,0141

0,1344

46

68

0,0799

0,1394

0,0599

Child had no diarrhoea in
past 3m (any child)

0,0091

0,1232

41

68

0,0773

0,1348

0,0580

Child had no ARI in past
3m (any child)

0,0152

0,1193

41

68

0,0733

0,1278

0,0550

Index of child health

0,0926

0,0884

12

61

0,0647

0,1128

0,0485

CIAF

0,0256

0,1594

21

65

0,1182

0,2061

0,0886

Weight, female 20-49

0,0099

2,2419

41

67

1,4123

2,4633

1,0592

Hemoglobin, female 2049

0,0149

0,4184

39

66

0,2652

0,4626

0,1989

Weight, male 20-49

0,0216

3,1839

16

65

2,6578

4,6357

1,9933

Hemoglobin, male, 20-49

0,0168

0,4807

15

65

0,4273

0,7453

0,3205

Weight, U5

0,0121

0,8876

25

65

0,6726

1,1731

0,5044

Weight-for-age z-score,
U5

0,0279

0,6250

25

65

0,4348

0,7584

0,3261

Underweight, U5

0,0210

0,1536

25

65

0,1102

0,1922

0,0826

Wasting, U5

0,0186

0,1185

22

65

0,0900

0,1569

0,0675

Height, U5

0,0109

3,4963

25

65

2,6738

4,6637

2,0054

Height-for-age z-score,
U5

0,0000

0,4599

25

65

0,3992

0,6963

0,2994

Stunting, U5

0,0000

0,1064

25

65

0,0923

0,1610

0,0692

Hemoglobin, U5

0,0088

0,3317

18

63

0,3014

0,5258

0,2261

Oedema, U5

0,0395

0,0890

28

65

0,0581

0,1014

0,0436

Arm circumference, U5

0,0169

0,4493

21

64

0,3535

0,6165

0,2651

Arm circumference-forage z score, U5

0,0281

0,4142

21

64

0,3059

0,5335

0,2294

Arm circumference < 115
mm, U5

0,0040

0,0385

21

64

0,0345

0,0602

0,0259

Health knowledge

Women's and child's
health, self-reported

Anthropometric
measurement

The table presents (1) intra-cluster correlations (ICC) calculated from baseline data, (2) minimum-detectable effect (MDE)
sizes calculated from baseline data, (3) the number of observations per cluster at endline as used in the analysis, (4) the number
of clusters at endline as used in the analysis, (5) MDE sizes given endline data (based on (3) and (4), (6) MDE sizes given
endline data and assuming compliance of 43 percent, and (7) MDE sizes given endline data without correcting for partial
compliance, for each outcome.
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