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Abstract

Menstrual stigma affects adolescent girls worldwide, yet its impact on human capital devel-
opment remains largely unexamined. We use a field experiment in 140 schools in Madagascar
to evaluate interventions designed to reduce menstrual stigma and promote hygiene behaviors
(N=2,250). Teacher-led sensitization on stigma and hygiene, menstrual products, and sanita-
tion infrastructure together substantially improve girls’ learning outcomes on standardized tests
(4+0.2 SD). These gains do not operate by improving school attendance or health, the chan-
nels typically invoked to justify menstrual hygiene programs. Instead, the improvements ap-
pear to arise from psychosocial mechanisms, including reduced menstrual stigma (measured
using lab-in-the-field exercises, enumerator observations, and self-reports) and reduced stress
(lower heart rate). We also test a novel approach for norm change by identifying “positive de-
viants” — girls within schools willing to openly challenge menstrual stigma. Selecting and training
these positive deviants to serve as peer ambassadors for norm change produces significant ad-
ditional improvements in self-reported stigma and hygiene behavior. The results demonstrate
that addressing gender-specific psychosocial barriers can substantially improve girls’ education
outcomes in highly deprived contexts, while highlighting both the promise and limitations of
leveraging positive deviance for social norm change.
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1 Introduction

Human capital development is strongly affected by psychosocial factors. For example, performance
at school can be determined by socioemotional skills (Ashraf et al., 2020; Edmonds et al., 2020;
Dinarte & Egana del Sol, 2018), social interactions between students (Rao, 2019; Hu, 2023), or
parents’ aspirations for their child (Bernard et al., 2019). One important and underexplored psy-
chosocial barrier to girls’ human capital is menstrual stigma — the social stigma surrounding menstru-
ation that makes it a taboo topic to discuss and leads to the marginalization of menstruating women.
Such stigma is widespread, with one study estimating that 1 in 3 women across the world who men-
struate risk shame and harassment (WaterAid, 2013). Stigma could negatively impact (i) health,
by inhibiting demand for menstrual products or the flow of information about optimal menstrual
hygiene (El-Gilany et al., 2005; Ali & Rizvi, 2010); (ii) school attendance, by discouraging girls from
attending school during menstruation; or (iii) learning, by increasing stress or anxiety and thereby

inhibiting concentration while at school or by affecting the overall school social environment.

To our knowledge, there is no evidence of interventions explicitly targeting menstrual stigma as a
barrier to education. Previous research on menstruation and hygiene has largely overlooked psy-
chosocial pathways for impacts on human capital. Studies of sanitary product distribution, men-
strual hygiene information, and latrine construction in schools focus on school attendance and health
rather than stigma or school climate, and rarely measure learning directly (Oster & Thornton, 2011;
Hennegan & Montgomery, 2016; Benshaul-Tolonen et al., 2020, 2021). A systematic review of hy-
giene interventions found only 2 of 44 hygiene evaluations assessed learning (Chirgwin et al., 2021).
Yet a growing body of evidence demonstrates that school interventions can improve human capital
through psychosocial channels—programs targeting social cohesion, empathy, or peer relationships
have generated substantial learning gains by changing the school environment rather than directly
targeting academic skills (Alan et al., 2021; Alan & Kubilay, 2025). Hygiene programs, particularly
ones that focus on stigmatized behaviors, could operate similarly, by reducing stress associated with
illness or stigma, fostering collaboration among students, or shifting gender attitudes by focusing

on reproductive health.

We address these gaps using a field experiment in 140 schools in rural Madagascar to evaluate a
program focused on menstrual stigma and its impact on human capital outcomes through psychoso-
cial channels. The program, developed by our partner NGO, CARE, uses a package of school-level
interventions involving both students and teachers to reduce menstrual stigma and improve men-
strual hygiene. These interventions are presented as part of a broader focus on hygiene behaviors
(e.g., hand-washing, latrine usage and cleanliness), providing a natural entry point for normalizing

discussion of menstruation.

As in many countries, menstruation is highly stigmatized in Madagascar, where it comes with a
taboo restricting open discussion about menstruation: in our baseline survey, only 45% of girls
had ever heard classmates discuss menstruation (vs. 70% for hand-washing) and 39% believe that
menstruation should not be discussed. This translates to poor knowledge and practice of optimal

hygiene. For example, only 11% of girls report using a menstrual product that is not just reused



cloth.!

These menstruation-specific barriers exist amid severe economic and educational challenges in Mada-
gascar. Foundational learning levels are extremely poor: only 7% of 7-14 year-olds master basic nu-
meracy (UNICEF, 2019), and only 50% of children complete primary school (UNESCO Institute for
Statistics, 2023). Moreover, Madagascar is one of the poorest countries in the world, with 80% of its
population living in extreme poverty—particularly in rural areas like the region of our study (Mu-
langu & Oviedo Silva, 2024). Given these severe economic challenges, it was not a priori obvious
that addressing psychosocial constraints related to menstruation would be able to drive improved

educational outcomes.

Our experimental design aims to answer two questions. First, we test whether a package of inter-
ventions (the “base program”) designed to simultaneously address multiple menstruation-related
barriers can meaningfully impact girls’ human capital.? This package (i) trains school teachers and
establishes school hygiene committees to promote hygiene and reduce menstrual stigma, while also
(ii) relaxing hard constraints by building hygiene infrastructure (hand-washing basins and latrines)

and distributing free reusable menstrual pads.

Second, we test the additional effect of an innovative approach to addressing the harmful social norm
underlying menstrual stigma: identifying and amplifying the voice of positive deviants (Marsh et al.,
2004) - people embedded within a social network who are willing to engage in prosocial behaviors
in defiance of a harmful social norm. Building on an earlier approach piloted by CARE, we identify
approximately 4 “Young Girl Leaders” (YGLs) in each school. These girls are selected based on their
willingness to actively and openly speak about menstruation, despite the taboo nature of the topic,
and on their broader leadership skills. YGLs are trained on a curriculum focusing on the reduction
of menstrual stigma, key hygiene behaviors, broader female empowerment and leadership skills,
and are then coached to reduce stigma and promote hygiene among their peers at school. They
therefore act as prominent examples of people engaging in behaviors that undermine the norm of

stigmatization from within the social network.

Working with positive deviants in this way may be more effective at achieving norm change than
individualized attempts to change stigmatizing attitudes for at least two reasons (Paluck et al., 2016,
2021). First, it leverages a social multiplier effect. Rather than changing the attitudes of each person
in a network individually (which may be costly and hard to scale), amplifying the voice of a positive
deviant can allow them to spread attitude change through existing peer networks.® Second, using
the peer network may make it possible to change not only attitudes, but also people’s beliefs about

others’ attitudes, thereby coordinating a change in norms.

Our study randomized each of the 140 schools into one of three conditions: (i) Control (35 schools);

1This aligns with similarly poor knowledge about menstruation documented in Madagascar-wide studies, e.g., only 48%
of females above 15 years old can correctly identify fertile period during the menstrual cycle (United Nations Children’s
Fund (UNICEF) & World Health Organization (WHO), 2023).

2As such, we follow a similar logic to evaluations of other multi-faceted interventions intentionally designed to address
multiple constraints at once (e.g., Banerjee et al., 2015 or Carneiro et al., 2021).

3This builds on the insight from the social learning literature that shows that an effective way of spreading information
through a social network is to “seed” it with influential network members, and applies this insight to norm change
(Banerjee et al., 2013; Beaman et al., 2021; Banerjee, Chandrasekhar, et al., 2019).



(ii) Base Program Only (35 schools); and (iii) Base Program + YGL (70 schools), which receive all the
elements of the base program along with the YGL program. After 1.5 years of intervention, we evalu-
ate the effects on human capital (education, physical health, and mental health), menstrual stigma,
and hygiene knowledge and behaviors in an endline survey (N=2,250). To credibly identify impacts,
we measure learning, attendance, stress, stigma, and hygiene behavior using objective measures,
reducing concerns about experimenter demand effects—where treated respondents report more so-

cially desirable answers—a common problem when evaluating norm-change interventions.

We first document that the intervention has large positive impacts on the outcomes directly targeted
by the program, including menstrual stigma. It leads to large improvements in self-reported men-
strual stigma (pooled effect of Base Only and Base+YGL: 0.67 SD), measured using a combined index
of girls’ attitudes, perceived norms, willingness to speak about menstruation, spread of information

about menstruation, and shame in response to menstruation.

We corroborate these survey-based measures with objectively-measured indicators of stigma, finding
a large improvement (pooled effect: 0.60 SD, p<0.001) in an index that combines lab-in-the-field
exercises measuring (i) information supply (revealed-preference willingness to speak about menstru-
ation in front of classmates), (ii) information demand (revealed-preference willingness to request
information about menstruation from a surveyor), and (iii) dictator games (willingness to share bis-
cuits with someone speaking about menstruation to measure social sanctions against openly talking
about menstruation); along with (iv) enumerator observations of indicators that girls are experienc-

ing shame (e.g., speaking quietly, looking down at the ground).

The intervention also substantially improved hygiene knowledge (pooled effect: 0.46 SD) and hy-

giene behaviors (0.49 SD) with impacts again corroborated through directly-observed measures.

We then show that the base program has important impacts on girls’ human capital outcomes. It
substantially improves girls’ learning, as measured by standardized math and language achievement
tests at endline (pooled effect of Base Only and Base+YGL: 0.15 SD). It also increases girls’ official
grade point average (GPA) (0.11 SD) and the probability of progressing to the next grade-level (+9
p-p-, 17%). These learning gains are economically significant, placing the intervention at the 75th
(Base Only) and 68th percentile (Base+YGL) of effective learning programs evaluated in low-income
country schools (Muralidharan, 2017; Evans & Yuan, 2022a). This is particularly striking given that

the program did not directly target improvements in academic performance.

The improvements in learning are not driven by improved school attendance or health, in contrast
to common policy claims that menstrual hygiene programs will reduce infections and allow girls to
attend class during menstruation (see discussion in Oster & Thornton, 2011). There are no effects
on attendance, as measured by the number of students present during 5 unannounced spot checks
carried out throughout the school year, or by official school enrolment registers and girls’ self-reports.
And we find no effects on an index of physical health combining girls’ reported overall health and
urinary tract infection symptoms. This suggests that the improvements in learning were driven by

increased quality of time at school, rather than quantity.

The evidence points to several interrelated psychosocial factors explaining the learning improve-

ments. First, we show evidence of changes in objectively-measured stress levels. Girls’ heart rates



during the endline survey are 0.12 SD lower in treatment schools, an effect approximately equiva-
lent to a quarter of the heart rate increase driven by extreme psychological stress (Kudielka et al.,
2004; Seddon et al., 2020). Not only does this reduction in stress likely represent a direct improve-
ment in girls’ welfare, but it also points to an important mechanism that could underlie the effects
on learning. Given existing evidence that stress acts as a “bandwidth constraint” that can inhibit
cognitive function (Mullainathan & Shafir, 2013; Haushofer & Fehr, 2014; Schilbach et al., 2016;
Kaur et al., 2025), the stress reduction may have directly improved concentration and learning while

at school.*

Second, the evidence points to the reduction in menstrual stigma driving the learning improve-
ments. Four patterns are consistent with this: (i) the intervention dramatically shifts stigma across
all measured dimensions—girls become substantially more willing to speak openly about menstrua-
tion, report more progressive attitudes and perceived norms, feel less shame, and act accordingly in
lab-in-the-field exercises—in line with it being a key mediator of final impacts; (ii) the intervention
had smaller and less robust impacts on boys’ learning, consistent with a gender-specific mechanism
driving the results; (iii) a mediation analysis shows that learning strongly correlates with stigma
reductions; and (iv) unlike hygiene behaviors, both stigma and academic outcomes improve rapidly,

with detectable effects at the 5-month midline survey, consistent with stigma as a key mechanism.

The program also generates other improvements in the schools’ social climate. Building on qual-
itative reports of improved social climate and greater solidarity in treatment schools, we find (i)
an increase of 0.24 SD in an index of network connection between students (e.g., measuring the
number of friends, who they do projects with, who they share with); and (ii) a reduction in bullying
at school reported by girls (—0.08 SD).> These improvements could enhance learning either by re-
ducing stress, by increasing collaboration and peer learning, or by increasing students’ willingness

to participate in class (in line with evidence in Alan et al., 2021 and Alan & Kubilay, 2025).°

After establishing the effects of the base program, we show that adding Young Girl Leaders (YGLs)
generates additional improvements in key targeted behaviors. Compared to Base Only schools,
Base+YGL schools show (i) larger effects on hygiene behavior and observed cleanliness at endline;
(ii) faster improvements in hygiene knowledge, with effects appearing at the 5-month midline rather
than only at endline; (iii) more improvements in the schools’ social climate; and (iv) larger reduc-
tions in self-reported menstrual stigma, although objectively-measured stigma improves similarly
in both treatment arms. These results suggest that positive deviants can be an effective tactic for

embedding behavior and norm change in a social network.

Despite these additional improvements, adding YGLs does not further improve learning, with no
difference between Base+YGL and Base Only schools in our key measure of learning (p of difference:
0.17), and even a slightly negative marginal effect on academic test results (0.25 SD in Base Only

vs 0.13 SD in Base+YGL, p of difference: 0.02). This difference is driven by primary schools only,

#The null effects on physical health, along with the correlation between heart rate and girls’ reports of stress about exams
and menstruation, suggest that the heart rate changes reflect mental health improvements rather than a hygiene-related
reduction in infections.

SThese effects may be partially driven by the program encouraging students to engage in collaborative hygiene behaviors
at school, such as cleaning the courtyards, toilets, and classrooms.

5We find no evidence of the impacts being driven by changes in teacher motivation or teaching practices.



and consistent with this finding, we show that primary schools lack positive deviant candidates
who can become effective YGLs—relatively few young girls possess the leadership and confidence
to challenge social norms, and selecting YGLs with a different profile correlates with worse learning.
We further find suggestive evidence of crowd out, where YGLs focus so much on menstruation and

hygiene that this partially takes away from a focus on academics.

YGLs do, however, produce unambiguous benefits in secondary schools, where effective positive
deviants can be identified. In secondary schools, YGLs lead to larger improvements in social climate
and hygiene, with no average cost to learning. Moreover, YGLs mitigate an adverse effect of the
program unique to secondary schools. We find an increase in early pregnancies over the previous
year in Base Only schools (from 2 to 3.5% of girls), possibly driven by increased social connections
with boys. But YGLs fully offset this effect, plausibly because they also lead to a counteracting

increase in support networks, information and empowerment among girls.

Our study contributes by showing that a school-based program focused on menstrual stigma and
hygiene can substantially improve learning, and appears to do so primarily through psychosocial
channels — by reducing stress and reducing menstrual stigma. Strikingly, few studies focus specif-
ically on reducing menstrual stigma (two notable exceptions are Castro & Czura, 2025; Castro &
Mang, 2024), and to the best of our knowledge none has experimentally evaluated impacts of re-
ducing stigma on schooling. Previous work has primarily evaluated the effect of menstrual prod-
ucts, hygiene infrastructure, or information provision, and has examined attendance and health as
primary channels, typically finding mixed or weak effects (Oster & Thornton, 2011; Hennegan &
Montgomery, 2016; Phillips-Howard et al., 2016; Benshaul-Tolonen et al., 2020, 2021; Chirgwin
et al., 2021; Czura et al., 2024; Agarwal et al., 2024). Our results align with these null findings
but importantly reveal previously overlooked impacts and mechanisms: psychosocial factors that
drive learning impacts, which we measure using standardized learning tests and objective measures
of psychological stress. Our results highlight the need to carefully measure diverse psychosocial
pathways and learning in impact evaluations, even for programs in schools not explicitly focused on

learning.

Our findings have broader implications for the ongoing policy debate about the global learning crisis,
and the related academic literature on the effect of school-based interventions on learning outcomes
(Akyeampong et al., 2023) and gender differences in such impacts (Evans & Yuan, 2022b). We
bring together two disparate strands of research: one showing that psychosocial interventions in
schools can have important positive impacts on welfare and academic performance (e.g., Stallard et
al., 2014; Alan et al., 2019, 2021, 2024; Ashraf et al., 2020; Edmonds et al., 2023; Dinarte-Diaz &
Egana-delSol, 2024), and another evaluating schools as entry points for health interventions (Miguel
& Kremer, 2004; Baird et al., 2016; Dupas & Miguel, 2017). The evidence pointing to psychosocial
drivers of learning effects in our context suggests that a broader set of policies could leverage such
drivers—for example, health-focused programs could explicitly aim to increase peer solidarity or
reduce bullying. This paper directly contributes by expanding understanding of gender-specific

barriers to girls’ education in LMICs by examining menstrual stigma, a previously underexplored



barrier.” We also speak to the literature on improving education at scale in LMICs by focusing on a
very low-income setting and a program with over 15,000 beneficiaries, that is being scaled further
as a result of this study. Evans et al. (2024) highlights that few studies on education interventions
in LMICs have evaluated programs with more than 10,000 beneficiaries, with a particular lack of

studies evaluating sanitation interventions or measuring learning.

Finally, we contribute conceptually by showing that working with positive deviants can be an effec-
tive tactic for addressing harmful social norms, while also highlighting the challenges of identifying
effective positive deviants in all settings. This builds on the literature examining the role of posi-
tive deviants or “trendsetters” (Paluck et al., 2016; Bicchieri, 2017; Bicchieri & Funcke, 2018), and
more broadly on the literature examining ways of addressing harmful social norms (Jayachandran,
2021; Dhar et al., 2022; Gulesci et al., 2025; Bursztyn et al., 2020; Banerjee, La Ferrara, & Orozco-
Olvera, 2019; Matavelli, 2023; Webb, 2025). This approach could be applied in other contexts — for

instance, when addressing discrimination or female genital mutilation.

2 Study design

2.1 Interventions

The study evaluated the effect of a bundle of interventions designed by our partner NGO, CARE
Madagascar. The program aimed to reduce menstrual stigma and promote hygienic behaviors, and
to thereby improve human capital outcomes for girls in the later grade levels of primary school and
all grade levels of secondary schools.® Approximately 15,450 students received some intervention

as part of the program.

Each of the 140 schools in our sample was randomly allocated into one of the following treatments:

1. Control (35 schools), which received no school-level interventions.

2. Base program only (35 schools), which received a package of interventions that included
teacher-led sensitization, the construction of sanitation infrastructure, vouchers for free men-
strual pads for female students, and the creation of a school-level sanitation committee in-
volving parents, students, and teachers.

3. Base program + Young Girl Leaders (70 schools), which received all the elements of the base

program, plus the Young Girl Leaders intervention.

We did not include a YGL-only arm: girls openly challenging menstrual stigma risked backlash, and
the base program’s teacher training, infrastructure, and institutional support provided a protective

environment for such norm-defiant behavior.

Randomization was stratified by (i) whether a school was primary or secondary, (ii) whether there
was existing functional water access at school at baseline, and (iii) the number of girls enrolled

above the age of 12.

A summary timeline of program activities and main data collection exercises is shown in Figure 1.

"Related work targeting other constraints for adolescent girls in Sub-Saharan Africa includes Buehren et al. (2024);
Bandiera et al. (2020); Bergstrom & Ozler (2023); Hamory et al. (2023); Shah et al. (2023), with this literature being
motivated by evidence of very high returns of keeping girls in secondary schools (Duflo et al., 2024).

8The region’s secondary schools are mostly lower secondary schools, although our sample also includes 6 upper secondary
schools (lycées).



Figure 1: Study timeline

Baseline Midline Endline

| T 1
Sep 2021 Sep 2022 Sep 2023

I Young Girl Leader programme |

Infrastructure construction

Other sensitisation activities
Base Program

Sanitary pad
distribution

2.1.1 Base program
The base program aimed to: (i) reduce menstrual stigma and promote hygienic behaviors by sensi-

tizing teachers (and to a lesser extent parents) and asking that they in turn sensitize students; and

(ii) relax hard constraints that would otherwise prevent girls from engaging in hygienic behaviors.

Teacher training, curriculum, & hygiene committee. To sensitize the school community to the hygienic
behaviors being promoted, local representatives of the Ministry of Education and personnel from our
NGO partners trained 2 teachers in every school, one of whom was typically the school principal.
There were 2 days of training at the start of the program, and shorter refresher trainings that took
place every semester. The trained teachers were asked to sensitize all students and other teachers by
organizing short (5-minute) weekly sessions to talk about menstruation and hygiene. These typically

took place during school assemblies, in the school yard, or at the start of classes.

The key messages and hygiene behaviors being targeted in the curriculum were as follows: (i) men-
strual hygiene, including how to properly wash during menstruation, how to use and wash reusable
sanitary pads, and basic information about menstruation and the body; (ii) reducing menstrual
stigma, including encouraging open discussion of menstruation and explaining that menstruation
should not be a source of shame; (iii) using latrines; (iv) hand-washing with soap; (v) using and

keeping clean water; and (vi) food hygiene.

In addition, an 8-member “hygiene committee” composed of teachers, parents, and students was
formed in every treatment school. The committee was responsible for reinforcing hygienic behaviors
and reducing stigma and for maintaining the hygiene infrastructure. Adult members received an

initial training session about the roles and responsibilities of the committee.’

Infrastructure. To allow students to engage in the hygiene behaviors recommended by the program,

the NGO financed and built hygiene and sanitation infrastructure in all treatment schools. Specifi-

“Together, the teacher-led curriculum and the hygiene committee meant that sensitization on hygiene behaviors was not
only carried out by the young girl leaders (YGLs). This also meant that the activities of YGLs were more likely to be
perceived to be endorsed by adults and figures of authority in the school, reducing the risk of backlash against YGLs.
There were also some light-touch interventions that took place at the district level, thereby affecting girls and parents of
both treatment and control schools equally. These included (i) a local newspaper encouraging positive hygiene behaviors,
(ii) training of local seamstresses to make menstrual pads, (iii) community-level celebrations of hygiene-related world
days.



cally, our partner built between 2 and 10 (mean: 3.9) new latrines on the school site, and in some
cases rehabilitated existing latrines so that they were functional.'® These latrines were separated
by gender, in line with the idea that gender-segregated toilets can reduce the risk of sexual violence

for girls (Gao et al., 2025), and incorporated in-built hand-washing facilities.

Vouchers for sanitary pads. To relax hard constraints related to menstrual hygiene, the NGO dis-
tributed vouchers which could be exchanged for a set of 6 free reusable sanitary pads from local
tailors who were trained by the program. The vouchers were distributed to all secondary school
girls, and to all girls in the final two grades of primary school.

2.1.2 Young Girl Leaders intervention

The Young Girl Leaders intervention involved selecting girls in each school and designating them
as “Young Girl Leaders” (YGLs) who were responsible for peer-to-peer promotion of hygiene and

menstrual hygiene behaviors. An average of 4 YGLs were selected in each treated school.!!

YGLs were selected based on a survey of teachers and of the students whom those teachers nomi-
nated. We selected girls in the same way across all YGL schools, using a predetermined weighting
of survey responses that incorporated (i) leadership qualities, (ii) measures of “positive deviance”
(e.g., willingness to take prosocial actions in defiance of others, such as speaking openly about men-
struation), and (iii) having started menarche themselves. We restricted to girls who were above the

passing GPA, to avoid hurting the performance of girls who were already struggling academically.

YGLs were asked to spread positive messages and encourage hygienic behavior among their peers
at school, and to openly discuss menstruation in a way that could reduce menstrual stigma.'? They
received an initial intensive training with weekly sessions of 1.5 hours for approximately 3 months.
These training sessions were delivered using a cascade model, where technicians from local NGOs
were trained by our main partner NGO, and then in turn trained YGLs. The sessions initially focused
on enhancing the leadership and communication skills of the YGLs, and then moved onto the same
curriculum focused on menstrual stigma and hygiene used in the teachers’ curriculum. After the
initial 3-month training period, YGLs received coaching visits by a local NGO technician every two
weeks which aimed at giving additional guidance and encouragement.!® Further details on YGL

selection and training are in Appendix I.

101n all schools, infrastructure was finalized by endline data collection, but was only at very early stages by midline.

1The number selected depended on the number of pupils in the school. There was one YGL for every 60 students in the
school, apart from schools with fewer than 120 students who always had 2 YGLs. Endline data confirms that treatment
assignment was fully respected: the targeted number of YGLs were identified and trained in all 70 treatment schools,
and there were no YGLs in control or Base Only schools.

12To test whether peer-to-peer sensitization was more effective if it had the authority of formal sessions, or if it arose
organically during conversations, we randomized whether YGLs were asked to sensitize their peers “formally” (using
classroom sessions, 35 schools), or “informally” (during organic discussions, 35 schools) (see Appendix J). Endline
data revealed, however, that there were only modest differences in actual implementation (Figure J1). Consistent with
limited differences in implementation, we cannot reject that the treatment effects across all our main outcomes are equal
for the two modalities (Table J2; p-value of joint test = 0.71), and therefore present the pooled results throughout the
paper.

13 At the start of the second school year, a comprehensive refresher training covering all topics was provided to the YGLs.
YGLs who graduated from a school were replaced with new YGLs, who were selected using the same criteria as the first
school year and also received the same training.



2.2 Data collection

2.2.1 Baseline survey and sample
140 primary and secondary schools in rural areas of Madagascar’s Amoron’i Mania region were se-

lected to be part of the study, based on: (i) excluding schools inaccessible by vehicle; (ii) prioritizing
schools with the most girls above age 12, for whom the intervention would be most relevant; and
(iii) excluding schools too close together to minimize spillover effects. Only 1 selected school was

girls-only; the mean proportion of enrolled girls was 52% (SD: 10 p.p.).

We sampled an average of 17 girls per school to be surveyed at baseline (September—October 2021),
totaling N=2,393, based on a listing from official school enrolment registers. 90% of students were
between 4th and 9th grade, but the sample included students between 3rd grade and 12th grade.'*

Sample characteristics (Table Al). Girls’ average age in the sample at baseline was 14 years, and
about half of the girls had not reached menarche at baseline. The sample is characterized by high
levels of poverty, and relatively large accumulated school delays (2.2 years on average). 77% of girls’
primary caretaker’s main occupational activity is agriculture, only 11% have access to electricity, only
2% of their households own a vehicle. Girls take on average 30 minutes to walk to school, and live
in large households (mean size: 6.5), with 81% living in the same household as their mother. School
dropout at early ages is also frequent: 17% of girls in control schools drop out between year 1 and

year 2 of the study.

Balance. For all relevant treatment comparisons, the treatment groups are well-balanced across key
characteristics (Tables A1, A2, A3), and joint tests of imbalance across all key baseline variables are
insignificant (p=0.75 for Base Only vs control; p=0.86 for Base+YGL vs control).

2.2.2 Endline survey: girls’ survey

The main source of outcomes is an endline survey with the baseline girls, which took place after 1.5
years of intervention (May—-July 2023, at the end of the second school year). We surveyed 2,255
out of 2,393 girls at endline, corresponding to an attrition rate of 5.8%. Attrition at endline is bal-
anced across treatment arms (Table A4, column 1). Most girls were interviewed at their homestead.
However, many had changed schools, dropped out, or migrated to other regions. We therefore car-
ried out intensive tracking in October 2023 (see Appendix Section B.3), with in-person interviews
at migration destinations (e.g., in neighbouring regions, and in the region of the national capital,
Antananarivo). A random subset of schools was selected for intensive tracking, and we show ro-
bustness of all results when using sampling weights to account for this random selection (Table B3).
3.7% of girls still not found were interviewed by phone, using a shorter survey that did not include
standardized learning tests. Since Base Only girls were slightly more likely to be surveyed by phone

(p=0.03), we calculate Lee bounds to show further robustness.

We also added to our endline survey all girls selected as YGLs at the start of the program. This

4The baseline took place at the end of the summer vacation in 2021, using a sample based on school registers from the
previous school year. We therefore avoided sampling grades where girls would be likely to drop out of school. In lower
secondary schools, we sampled equally from girls who had just finished 6th, 7th, and 8th grade, and in high schools we
sampled equally from girls who had just finished 10th and 11th grade. In primary schools, to collect data on girls for
whom the focus on menstrual hygiene and stigma was likely to be most relevant, we sampled girls who were aged 12
and above and who were in the upper grades of primary school (including 5th grade girls registered to repeat), filling
out the remaining sample from other grades and younger ages in smaller schools where necessary.



sample is used only for descriptive analysis to characterize the YGLs and their selection.

2.2.3 Endline survey: other surveys
In addition to the girls’ survey, during the endline data collection we also carried out 4 other surveys:
1. Mothers. We conducted a home-based survey of the mother or the same female caregiver who
had been surveyed in the baseline. 2,287 were found, corresponding to an attrition rate of

4%, balanced across treatments (Table A4, column 5).

2. Teachers and directors. We surveyed all 140 school directors and the “professors titulaires” in
charge of each target grade (randomly selecting 1 teacher per grade in case of multiple sec-
tions). We pool these for analysis, yielding 743 interviews in total. 52.1% of those interviewed
were women. In this survey we also elicited students’ official GPAs received by all the children

in at least one class for every grade-level.

3. Male classmates. Using up-to-date school registers at endline, we randomly selected 10 boys
in each school to do a short survey focused on attitudes towards menstruation and a dictator

game related to menstruation.

4. Information supply experiment. Using school registers at endline, we randomly sampled a new
set of 12 girls and 4 boys in each school to take part in a interactive lab-in-the-field exercise
designed to measure girls’ willingness to supply information about menstruation to others.
Each girl was taught a menstruation-related topic and a general hygiene topic, then asked to
choose which to share with the whole group—either anonymously (via video) or by explaining
it themselves in front of the group, with the latter capturing social image concerns associated

with the menstruation taboo (see Appendix D).

Sample selection. Despite no effects on whether girls are enrolled in any school, there is some evi-
dence that girls are less likely to remain in the same school as at baseline in treatment schools due
to faster grade progression (Table B4). This does not threaten our main estimates, since we track all
baseline girls regardless of current enrollment. However, it does imply that results from samples of
students still enrolled at endline—official GPAs, male classmates, and lab-in-the-field participants—
may be subject to differential selection. In general though, we find that those who remain in the
same school are negatively selected (they are poorer, are more delayed in their schooling, have worse
knowledge and behaviors at baseline), suggesting that any improvements on the selected samples
will tend to be a lower bound (Table B5). We discuss this issue further in Appendix B.4.1>

2.2.4 Midline survey

We carried out a midline after approximately 5 months of intervention (June-August 2022). Attri-
tion was 11% and was slightly higher in treatment schools (Table A4, column 3). Since the midline
is not used for key outcomes, only to provide a broad description of dynamics over time, this does

not threaten our main conclusions.

15As for other possible sources of selection, Table A4 shows that there was (i) no differential attrition for teachers (column
6) - though there is a lower probability of successfully eliciting school GPAs among Base Only schools (column 7); (ii)
no difference in the number of sampled boys successfully interviewed (column 8); (iii) no differential sample selection
for girls in the lab-in-the-field (column 9); and (iv) no differential availability of official absenteeism data from school
registers (column 10).
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2.2.5 Spot-check absenteeism and school register data
To measure school absenteeism without having to depend on potentially unreliable official school

registers, we carried out 6 waves of unannounced spot checks in all schools. Enumerators visited the
schools without prior notification, and took attendance calls for all classes above 3rd grade. They
also digitized all the official school enrolment and attendance records from the previous 3 months.
The first spot check took place before the intervention started (February 2022) to act as a baseline.
Subsequent waves took place in June, October, and December 2022, and January and June 2023.
2.2.6 Exploratory 2nd endline

In the first endline, we found an unexpected increase in pregnancies for girls in Base Only schools
that was driven by only a small number of reports. To understand the robustness of this result and
the mechanisms behind it, we collected additional school-level data on pregnancies in June 2024

(see Appendix F).

2.3 Outcomes

Here, we describe the main outcomes and measurement approaches used in the paper (see Appendix
Section K.1 for more details). We prioritise a set of key outcomes that are used in the main results and
heterogeneity analyses (splitting these further into primary outcomes and intermediate outcomes),

and complement these with alternative measures that highlight robustness and mechanisms.

Our data collection prioritized objective and revealed-preference measures over self-reports. This
addresses concerns about social desirability bias and experimenter demand effects, which are par-
ticularly relevant since respondents likely knew the program focused on hygiene and menstruation.
We obtained objective measures for key welfare outcomes (learning, attendance, stress, and stigma)
and prioritize these results; we rely on self-reported measures to understand mechanisms and inter-
mediate outcomes. For these measures, we test for differential reporting bias by examining whether
treatment effects are driven by girls with high social desirability scores, using an adapted Crowne &
Marlowe (1960) index from baseline (see Table A5; Appendix Section K.3).

Index construction. Unless otherwise specified, we use two aggregation approaches. First, when
combining questions from the same survey module that measure a single underlying construct (e.g.,
depression symptoms, attitudes towards menstruation), we use factor analysis to determine weights
based on how strongly each item loads onto a common factor. Second, when combining conceptually
sub-indices from different survey modules into a single aggregate index (e.g., combining hygiene
knowledge with menstruation knowledge into an overall knowledge index), we use unweighted
sums of Z-scores following Kling et al. (2007). Knowledge and behavior indices are exceptions:
they are constructed as sums of correct answers (then standardized), since all items have equal im-
portance from a programmatic perspective. Further details on index construction for each outcome

are provided in Appendix Section K.1.

Our key primary outcomes include human capital measures and menstrual stigma, namely: (i) stan-
dardized learning tests; (ii) attendance during spot checks; (iii) heart rate during the endline survey
to measure mental health objectively; (iv) a combined index of self-reported physical health; (v) re-
vealed preference measures of menstrual stigma (from lab-in-the-field measures and enumerator

observations) and (vi) a combined index of survey-based measures of menstrual stigma. Our key
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intermediate outcomes include key mechanisms and behaviors targeted by the program, i.e., com-
bined indexes of (vii) hygiene knowledge; (viii) hygiene behavior; (ix) observed cleanliness and (x)
school social climate. Finally we also show results for early pregnancy, as a broader reproductive

health outcome.

Unless otherwise specified, outcomes are standardized to have a mean of 0 and standard deviation
of 1 in the control group to ease interpretation. Below we describe all outcomes in more detail, with
further information in Appendix K.1.

2.3.1 Education

Learning. Our key outcome is a set of standardized tests, administered by the survey team at endline,
that evaluates academic skills learnt at school and cognitive ability. It includes modules on (i) math
fluency, based on a timed written math test involving simple arithmetic calculations; (ii) Malagasy
reading fluency; (iii) a listening exercise; (iv) a reading comprehension test; and (v) a digit-span
test that measures working memory (forward and backward). All modules were validated using
pilot data, collected by the same survey team before the endline on a population of the same age
and region as our study population. Most modules had also been earlier tested and validated for
prior studies in Madagascar, with the remaining having been validated elsewhere in Sub-Saharan
Africa. For the main analysis, we combine all 5 modules into a single index using factor analysis.
We also consider the results of each test separately, to explore the differences between the academic
achievement tests (math and reading fluency) and the other tests that capture attention, memory

and cognition.

We complement these tests with two administrative measures of learning and a measure of grade
progression. First, we collect official grade-point averages (GPAs) from schools’ student-specific
“bulletins” and class registers, which enumerators collected during the teacher or director survey.
Students receive an overall GPA out of 20 for each trimester.!® Second, we use school-level results
on national exams taken at the end of primary and lower secondary school. Because grading is
centralized, these address concerns about teacher-driven effects on classroom grades. Finally, we
measure grade progression by comparing girls’ grade-level at baseline and endline (one academic
year apart), allowing us to identify whether they advanced a grade, repeated a grade, or dropped
out. As well as being a key outcome of interest in itself, this measure also has the advantage of
being available for all girls in the endline survey, including those interviewed by phone. Together,
these measures provide multiple objective indicators of academic achievement that allow for cross-

validation.

School attendance. Our key measure of school attendance uses spot check data that measures the
number of students physically present at school when the spot check is carried out. For this outcome
we include fixed effects for the 5 waves of the spot checks to account for time trends between
spot check waves. We complement this with (i) official school registers to measure the number of
students present and enrolled each day (controlling for day-level fixed effects); and (ii) girls’ reports

of whether they were still enrolled in school and absent from school in the last 3 months.

15This data is available for all students in target grades (not just our sample of 17 girls). However, since it is not available
at endline for students who have dropped out, it is vulnerable to composition effects driven by selective dropout. We
discuss this issue further in Appendix B.4.
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2.3.2  Physical and mental health
Physical health. Our key measure uses a combined index of two survey modules. First, we measure

generalized health by asking girls the physical functioning sub-scale of the Pediatric Quality of Life
Inventory (PedsQL) (see Benshaul-Tolonen et al., 2021). Girls are asked whether they had difficulty
carrying out any daily activities, such as running or completing tasks at home. Second, since im-
provements in menstrual hygiene are associated with reductions in urinary tract infections (UTIs)
(Phillips-Howard et al., 2016; Czura et al., 2019), we also asked girls to report symptoms of UTIs,
based on Alidjanov et al. (2014).

Mental health. Our key measure of mental health is an objective measure of stress or anxiety, namely,
girls’ heart rates during the endline survey. This was incorporated to measure a combination of (i)
general anxiety levels experienced by girls, and (ii) the anxiety levels experienced specifically when
discussing topics related to hygiene and menstruation. We used wristband monitors that included
optical heart rate sensors that recorded the girls’ heart rate in beats per minute on a second-by-second
basis. Heart rate reflects the arousal of the autonomic nervous system, a primary biological response
to psychological stressors. Biomedical research suggests that average heart rate is a good predictor of
self-reported anxiety, e.g., in one of the few large-scale studies examining interpersonal correlations
between heart rate data and anxiety, average heart rate was one of the best available predictors of
self-reported anxiety (Zhang et al., 2025). The monitors we used have been demonstrated to have
similar accuracy to industry-standard chest strap monitors (Reece et al., 2021), but were significantly
less invasive and more comfortable for girls to wear.!” We discuss the interpretation and quality of
the heart rate data further in Appendix C.1. We complement this with self-reported psychosocial
well-being by asking girls (i) an adapted version of the CESD depression index, and (ii) questions
about self-esteem, measuring whether girls are confident in themselves and their abilities.

2.3.3 Menstrual stigma

To understand whether the constraints imposed by menstrual stigma are relaxed by the program,
we elicit a rich set of stigma-related measures, which we aggregate by distinguishing between re-
ported (survey-based) and observed (revealed-preference) measures. For all measures of stigma, a

reduction in stigma is coded positively.

Survey-based measures of stigma. Our aggregate survey-based measure of stigma is a combined
index of the 5 sub-indexes described here. First, we seek to understand whether the taboo around
speaking about menstruation is lifted by the program by measuring (i) whether girls have received
information about menstruation from others using questions focusing on how many times they heard
classmates, teachers, and parents speak about menstruation in the last 3 months, and how many
times they asked people questions about menstruation, and (ii) how willing girls are to themselves
talk about menstruation in front of others. We then measure (iii) how progressive girls’ attitudes
are towards menstruation using Likert-scale questions measuring agreement with statements like
“Girls should be allowed to come to school when they menstruate”; and (iv) perceived norms by

asking girls to estimate how much people in their social network (other girls, boys, teachers, and

7In some cases, heart rate monitors were not fixed properly to girls’ wrists, or the battery of monitors ran out on the
field. Because of this, heart rate data is available for only 1,904 girls. However, the proportion of data available is equal
across treatment arms (Table A4, column 6).
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mothers) agree with a subset of these attitude questions. Finally, to measure shame associated
with menstruation, we (v) describe hypothetical vignettes about embarrassing scenarios related to

menstruation to girls and ask about shame-related emotions in response.

Observation-based measures of stigma. The aggregate observed stigma measure combines revealed-
preference measures from three incentivized lab-in-the-field experiments, and enumerator obser-
vations of girls’ discomfort during endline questions about menstruation. The experiments were
designed to evaluate how stigmatizing attitudes translated to behaviors, and whether the effects
of the program are unique to stigmatized topics like menstruation or whether they also hold for
other hygiene-related topics. Specifically, they measure willingness to speak about menstruation in
front of others (information supply), interest in learning about menstruation (information demand),
and prosocial behavior toward those who discuss menstruation (dictator game). Each experiment
includes parallel questions about non-stigmatized hygiene topics, allowing us to test whether effects
are specific to menstruation. See Appendix D for design details. To complement these experiments,
enumerators also recorded visible indicators of shame when girls discussed menstruation during the
endline survey (e.g., looking at the floor, speaking quietly, appearing uncomfortable).

2.3.4 Hygiene knowledge and behavior

Knowledge. We ask girls questions about their knowledge of good hygienic practices. We create one
index based on knowledge of overall hygiene practices (e.g., methods for cleaning water and how
many times a day they should wash their hands), and another on their knowledge of menstruation
and menstrual hygiene (e.g., naming hygienic menstrual products, and naming average length of a
period). The sum of correct answers to the questions, normalized to have a mean of 0 and standard
deviation of 1 in the control group, is used as the outcome. Our key measure combines the two

indexes into an overall knowledge index using an unweighted sum of Z-scores.

Behavior. We ask girls questions related to whether they engage in the types of hygienic behaviors
recommended by the training curriculum. One index is again related to overall hygiene behav-
iors (e.g., did they use soap when washing their hands at home last week?; did they use a latrine
or defecate openly the last time?), while another is related specifically to menstruation (e.g., did
they use a hygienic menstrual product?; did they wash at least 3 times per day the last time they

menstruated?). Our key measure combines the two indexes into an overall behavior index.

Observed cleanliness. To address concerns about experimenter demand effects leading to over-
reporting of hygienic behaviors in treatment schools, enumerators directly observed cleanliness in
three contexts: (i) girls themselves during the endline survey (e.g., was there visible dirt on the girl’s
clothes? were her hands clean?); (ii) girls’ households (e.g., was there soap available at a visible
handwashing station with water? were the dishes clean?); and (iii) schools during the teacher sur-
vey (e.g., was soap available at the basins? was there a trash receptacle?). These directly observed
measures provide an objective indicator of behavior, since general cleanliness was targeted by the
program—even though some menstrual hygiene practices cannot be directly observed. For our main

combined index, we use an equal-weighted average of z-scores across 22 individual items.'®

18We use equal weighting because the school subindex is based on only 3 questions that have very low control means and
standard deviations, leading to very large Z-score coefficients. A combination of subindices would thus place undue
weight on these 3 questions. For completeness, we report the effects on a combination of subindices in Table 4’s notes.
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2.3.5 School social climate
To evaluate the social dynamics at school, we ask girls and teachers to report on two distinct mea-

sures: teasing (light-hearted laughing or mocking) and severe bullying (including intimidation, ha-
rassment, or violence). We also measure teasing specifically related to menstruation. Girls report
on their own experiences and on a randomly selected subset of 2-3 girls in the same grade-level;
teachers report on a randomly selected subset of girls. We also create a network integration index
by asking girls about their social connections with their peers—how many friends they have, how
many children they play with, how many they speak with at break, and how often they do homework
together. For a subset of these questions, we ask separately about other girls and other boys. Our
key measure of social climate combines teasing, severe bullying, and network connection into one

index.

2.4 Empirical specification
In our main specification, we estimate the following regression:

Y;j = Bo + B1BaseOnly; + B,BaseYGL; + XZJT + & 1)

Y;; is the outcome variable measured at endline for student i in school j. BaseOnly; is a binary
variable, equalling 1 when school j is in the Base Only treatment and 0 otherwise. BaseYGL; equals
1 when school j is in the Base + YGL treatment and is O otherwise. The main average treatment
effects of interest are therefore given by 8, and f3,. X;; is a vector of controls, which always includes
stratum fixed effects. In cases where it exists, it also includes Yl.(;, the baseline analog of the outcome.
We use post-double selection LASSO (Belloni et al., 2014) to select an additional set of controls that
predict both the treatment and outcome variables (see Appendix subsection K.2). When further
controls are included (e.g., wave fixed effects for spot check outcomes), we specify directly in the

table notes. Standard errors are clustered at the school level unless otherwise specified.

We also test for treatment heterogeneity by (i) primary versus secondary school, (ii) school size, (iii)
whether girls had started menstruating at baseline, and (iv) the positive deviance of the selected YGL.

These heterogeneity analyses focus on the primary and intermediate outcomes defined in Figure 2.°

2.5 Preregistration
Our study was pre-registered on the AEA RCT registry (unique ID: AEARCTR-0008972). The in-

tervention and sampling was completed as described in the registry. After the pre-registration, we
refined the set of key outcome variables collected at endline, motivated by qualitative insights and

operational constraints.2°

We exclude the attendance outcome when examining heterogeneity by whether girls had started menstruating at base-
line, since attendance is measured at the school-level and cannot be disaggregated to the individual level.

20We added learning tests as a main outcome based on qualitative reports, and decided on heart rate as the objective
measure of the primary “psychosocial wellbeing” outcome described in the preregistration. And we removed take-up
of menstrual pads or willingness to pay for new pads as key outcomes, since take-up was close to 100% in treatment
schools.
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3 Results

3.1 First stage: program implementation
The program was implemented with high fidelity to the assigned treatment conditions. First, enu-

merators observed improvements in hygiene infrastructure at endline in treatment schools. On av-
erage, treatment schools had 4.5 functional latrines (vs 2.3 in control schools), 85% had at least one
separate latrine for girls (vs 23% in control), and 69% had a functional water basin (vs 37% in con-
trol). There were no statistically significant differences between Base Only and Base+YGL schools in
these outcomes. Second, menstrual pads were successfully distributed in treatment schools: 100%
of directors reported a distribution (vs 0% in control), and 67% of girls reported receiving pads at
endline (vs 2% in control).?! 49% of girls reported using the pads themselves, others kept them in
storage, while only 1% said they were used by their sister or mother. Third, directors reported that
teachers received training about menstruation and hygiene in 99% of treatment schools (vs 31%
in control), and that teachers sensitized children on these topics every week in 93% of treatment
schools (vs 46% in control). Finally, the Young Girl Leader program was carried out successfully:
when asking girls at endline whether certain girls in their school carried out sensitization activities
about menstruation and health, in 97% of schools (vs 9% in control schools) at least 20% of the

girls said yes.

3.2 Summary of main results
We first present a summary of the treatment effects on all key outcomes (Figure 2), and examine

more detailed results on each outcome in subsequent sections.

Primary outcomes. The base program led to substantial improvements in girls’ academic and cog-
nitive skills, measured through the set of standardized learning tests administered at endline. The
pooled effect of the Base Only and Base+YGL arms is 0.15 SD (p=0.004). These impacts are not
driven by increases in school attendance or health. We find no effects on the number of girls present
at school during unannounced spot checks (pooled p=0.72), or on any other measure of enrolment
or attendance, and no effects on our combined index of physical health (pooled p=0.59). Instead,
we find improvements in our objective measure of mental health, as measured by girls’ heart rate
at endline. Girls’ average heart rate at endline was 0.12 SD lower in treatment schools (2.3 bpm,
p=0.01), and this seemed to be driven by a reduction in psychological stress rather than an im-

provement in physical health (see Section 3.4).

The program drove large improvements in self-reported menstrual stigma (0.42 SD in Base Only;
0.80 SD in Base+YGL; p<0.001 for both). Girls reported more progressive attitudes and perceived
norms, more open discussion, and less shame. These self-reported gains are corroborated by objec-
tive indicators: a combined index of lab-in-the-field exercises and enumerator observations shows
a pooled improvement of 0.60 SD (p<0.001). The reductions in stigma likely represent a direct

welfare gain and appear to be an important channel for learning improvements (see Section 4.1).

Intermediate outcomes: The intervention also substantially improved intermediate outcomes tar-

geted by the intervention, with large improvements in hygiene knowledge (pooled effect: 0.46

2L ower primary school grades were not targeted to receive sanitary pad distributions. Administrative data show take-up
of the vouchers among girls in grades targeted for distribution to be 91%.
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SD, p<0.001) and hygiene behaviors (0.31 SD in Base Only; 0.57 SD in Base+YGL). It also led to
improvements in observed cleanliness and in social climate, with increased within-school network
connections and reductions in severe bullying, in particular in Base+YGL schools (see Sections 3.5
and 3.7).

Figure 2: Effect of treatments on key outcomes for girls

Primary outcomes:
Treatment Group

® - Base Only
Attendance (spot checks) -® Base +YGL

Learning tests

Mental health (heart rate, rev.) :t

Physical health

) .

Menstrual stigma (survey, rev.) —h— - Ik Kk
§
8 Menstrual stigma (observed, rev.)t P~

Intermediate outcomes:

Hygiene knowledge *-‘-*.
Hygiene behavior —h— . Tk x
Observed cleanlinesst ° ] %%
School social climate ] %%

——

02 00 02 04 06 08 10
Treatment Effect (SD, 90% and 95% CI)

Notes: The Figure shows treatment effects of Base Only and Base+YGL on all key outcomes, using Equation 1. All outcomes are stan-
dardized to z-scores by subtracting control group mean and dividing by control group standard deviation. Learning tests correspond to
Table 1, column 1; Attendance (spot checks) to Table 2, column 1; Mental health (heart rate, rev.) to the standardized measure of Figure 3,
panel A; Physical health to Table 3, column 1; Menstrual stigma (survey, rev.) to Table 5, column 1; Menstrual stigma (observed, rev.) to
Table 6, column 1; Hygiene knowledge to Table 4, column 1; Hygiene behavior to Table 4, column 3; Observed cleanliness to Table 4, Panel
B column 1; School social climate to Table 7, column 1). All apart from Attendance (spot checks), Menstrual stigma (observed, rev.), and
Observed cleanliness use data from girls’ surveys, control for LASSO and stratum fixed effects, and cluster at school level. Attendance (spot
checks) uses data from 5 spot check waves, controlling for baseline spot check attendance and stratum fixed effects, clustering at school
level. (+) Menstrual stigma (observed, rev.) combines data from girls, boys, and information supply experiment, aggregated to school
level (N=140), hence wider confidence intervals. Observed cleanliness aggregates individual cleanliness observations to the school level
(N=140). Confidence intervals are 95% (bars) and 90% (tails). Stars indicate p-values for Hy: BaseOnly=Base+YGL for that outcome;
*p <0.1, ** p <0.05, **p <0.01.

T: Menstrual stigma (observed, rev.) combines measures from different surveys and lab-in-the-field exercises; Observed cleanliness aggre-
gates individual cleanliness observations to the school level. Both outcomes are only defined at the school level (N=140).

Robustness of main results. Appendix B shows that these results are robust to (i) using randomization
inference to calculate p-values (Table B1), (ii) using sampling weights or Lee bounds to adjust
for attrition (Table B3), and (iii) adjusting for multiple hypothesis testing (Table B6). Additional
analysis shows that the results are not driven by (iv) composition effects of who remains in school
(Appendix B.4), (v) geographic spillovers on main outcomes (Appendix B.2), or (vi) the program
crowding in alternative school-level investments (e.g., increasing the number of teachers or school-
level spending) (Table B7).
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3.3 Education
In this section, we discuss in greater detail the effects of the program on learning and attendance.

Table 1: Education: learning

@ (2) 3) @ (5) (6)
Combined index:
Achievement +  Achievement Cognitive Official  Official  Progressed

cognitive tests tests only tests only GPA GPA one class
(Z) (Z) (2) (Z): girls  (Z): boys (=1
Base Only 0.208*** 0.248%** 0.142* 0.160** 0.075 0.112%%**
(0.072) (0.064) (0.075) (0.079) (0.071) (0.040)
Base + YGL 0.117** 0.131** 0.086 0.086 0.085 0.076**
(0.053) (0.051) (0.058) (0.064) (0.069) (0.036)
Observations 2,167 2,167 2,167 7,586 6,993 2,256
Data source Girls Girls Girls GPAs GPAs Girls
Control mean 0 0 0 0 0 .515
Control SD 1 1 1 1 1 .5
p: Treated=0 0.004 0.001 0.052 0.080 0.195 0.011
p: Base Only=Base+YGL 0.169 0.019 0.432 0.276 0.875 0.206
p: Base Only (Girls)=Base Only (Boys) .184
p: Base+YGL (Girls)=Base+YGL (Boys) .866
p: Treated (Girls)=Treated (Boys) .702

Notes: In column (1), all learning tests elicited at endline (math fluency, reading fluency, listening, comprehension, digit span
forward and backward) are combined into one index using factor analysis, which weights each test by how strongly it loads onto a
common learning factor. In columns (2) and (3), sub-indices are constructed using factor analysis: column (2) combines reading
and math fluency tests (academic achievement); column (3) combines listening, comprehension, digit span, and reverse digit span
tests (cognitive ability). The official school GPAs (columns 4 and 5) were collected from grades notebooks provided by teachers and
include all students in the class. Progressed one class (column 6) = 1 when the girl moved up one grade-level in between the baseline
and endline survey, and is coded as 0 if the girl is in the same grade-level at endline or is not enrolled at school at endline. Standard
errors are clustered at the school level and are in parentheses; controls include stratum fixed effects. Columns (1), (2), (3) and
(6) also include the baseline controls selected by double LASSO. The bottom of the table denotes the p-values on the test of being
treated Treated=0 and the equality of the coefficients Base Only = Base + YGL. The cross-gender p-values test whether treatment
effects differ between girls and boys (e.g., Base Only (Girls) =Base Only (Boys) tests if the Base Only effect on girls’ GPA equals the
effect on boys’ GPA). *p < 0.1, ** p <0.05, *** p < 0.01.

Learning. The base program substantially improved girls’ academic and cognitive skills at endline
(Table 1). The pooled effect of the Base Only and Base+YGL arms on the combined index (capturing
tests of academic skills, memory, and attention) was 0.15 SD (p=0.004, column 1).2? The effects
were strongest for academic achievement tests (language and math fluency) (0.13-0.25 SD, pooled
p=0.001, column 2), while effects were smaller and less consistently significant for tests capturing
memory, attention and other cognitive skills (0.09-0.14 SD, pooled p=0.05, column 3; see Table A7

for results on each individual test).

These learning gains are economically significant. The math and language effects place the Base Only
program at the 75th percentile and Base+YGL at the 68th percentile of learning programs evaluated
in low- and middle-income countries (Muralidharan, 2017; Evans & Yuan, 2022a), and at the 90th
and 80th percentiles respectively among programs reaching at least 5,000 students. These gains are
notable given that the intervention did not directly target learning. The academic improvements

correspond to an estimated gain of 0.31 Learning-Adjusted Years of Schooling (LAYS).?3

22The effects were not driven by (i) outliers, since the learning test results shifted fairly uniformly across the distribution
(Figure A6), or (ii) baseline imbalance, since although we did not elicit learning tests at baseline, the number of years
of school delay (a proxy for academic performance) was balanced at baseline (Table A1).

BThis calculation assumes effects last 1 year, and compares to a “high-performing benchmark” of 0.8 SD improvement in
academic performance per year of schooling, following Angrist et al. (2025).
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The improvement in learning translated to improvements in girls’ official GPA in treatment schools
(pooled effect: 0.11 SD, p=0.08; Table 1, column 4).?* The effect on boys’ official GPA is positive
but not significant (pooled p=0.20, column 5), suggesting a gender-specific component to the im-
provements, although we cannot reject that the effect on girls and boys was the same (p=0.70). In
addition, the improved GPAs for girls led to a substantially increased probability of progressing to
the next grade-level, i.e., of not repeating a grade-level or dropping out of school (column 6). While
in the control group only 51% of girls progressed to the next grade-level, this increased to 60% in
the pooled treatment schools (effect: 9 p.p., 17%, p=0.01). We further validate these results using
administrative data on exit exam pass rates in primary and lower-secondary schools, finding that

girls’ pass rates increased significantly in both 2022 and 2023 (see Appendix H).

The improvements in learning across the different measures appear to be driven by the base program
rather than the additional YGL component. For all measures, the point estimate is larger for Base Only
schools than Base+YGL schools, although the difference between the two arms is only significant for
the subset of academic achievement tests (p=0.02). This suggests that the reductions in stigma
and improvements in stress driven by the base program were sufficient to drive learning effects,
while the YGL program did not generate additional learning benefits on average. Below, we discuss

potential explanations and other evidence on the learning effects’ mechanisms (Section 4).

Table 2: Education: attendance

M 2 (€)) 4 )
# girls # girls # girls Absent in
present present enrolled Enrolled last 3 months
(spot-checks) (registers) (registers) (=1 (=1

Base Only -0.457 -0.849 2.143 -0.019 -0.009

(3.403) (2.854) (2.554) (0.024) (0.030)
Base + YGL -1.361 -3.080 1.005 -0.021 -0.038

(2.988) (2.715) (2.291) (0.022) (0.029)
Observations 698 34,455 698 2,256 1,824
Data source Spot checks  Registers  Registers Girls Girls
Control mean 68.2 64.8 75.4 .826 442
Control SD 51.9 95.1 55.0 .38 497
p: Treated=0 0.720 0.332 0.530 0.330 0.285
p: Base Only=Base+YGL 0.696 0.421 0.552 0.926 0.256

Notes: Column 1: # girls present denotes the number of girls physically present at the school; data is at the wave x school level
with wave fixed effects and controls for the outcome at baseline. Column 2: # girls present denotes how many girls were present
according to the registers on that day; data is at the day x school level with date (day) fixed effects and controls for the outcome at
baseline. Column 3: # girls enrolled is the number of girls enrolled according to the official registers in that wave of the spot-check.
For the last two outcomes, girls were asked about their school attendance at endline: Enrolled (=1) (column 4) refers to whether
the girl was enrolled in the 2022-2023 academic year, and Absent in last 3 months (=1) (column 5) is an indicator of whether the
girl had been absent in the last 3 months, conditioned on being enrolled. Standard errors are clustered at the school level and are
in parentheses; controls include stratum fixed effects. LASSO-selected controls are included for columns 4 and 5. The bottom of
the table denotes the p-values on the test of being treated Treated=0 and the equality of the coefficients Base Only = Base + YGL. *
p <0.1, **p < 0.05, ***p < 0.01.

School attendance. There were no improvements in school attendance driven by the interventions

(Table 2). The program had no detectable effect on (i) the number of girls physically present at

24The effect on GPA may be vulnerable to some selection bias because gitls in treatment schools progressed to later grades
more frequently, but this would most likely lead to an underestimate of effects when using official GPA (see Appendix
B.4 for further discussion).
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school during the unannounced spot checks (pooled p=0.72, column 1); (ii) the number of girls
physically present in the 2 months preceding the spot checks, according to digitized official school
registers (pooled p=0.33, column 2); or (iii) the number of girls enrolled in the endline academic
year 2022-23, according to those school registers (pooled p=0.53, column 3). When asking girls
at endline, we find no effect on whether girls reported being enrolled in school (pooled p=0.33,
column 4), or whether they were absent in the last 3 months, conditional on being enrolled (pooled

p=0.29, column 5). There was also no effect on boys’ attendance (Table A8).

The null effects on attendance are relatively precise: our standard errors imply a minimum de-
tectable effect of 0.07 SD (9.1 p.p., using 80% power) on the pooled effect in column 2. We cannot,
however, rule out small effects on attendance. Even so, together with the results above, these results
suggest that the quality of learning increased while at school without increasing the quantity of time

at school.

A plausible explanation for the lack of effects on school attendance is that absenteeism and dropout
in this low-income context is driven by other hard economic factors that act as binding constraints.
The overall rate of dropout is high (19% over the two-year period between baseline and endline).
Directors reported that the main reasons for female dropout were economic factors, including (i)
girls having to find a job (38% of schools), (ii) not being able to pay school fees (44% of schools),

or (iii) not having enough food to eat to go to school (13% of schools).

3.4 Health and mental health
Physical health. There are no consistent measurable impacts on self-reported health outcomes (Ta-

ble 3, pooled p on combined index=0.59, column 1). Our measure of general health based on the
Pediatric Quality of Life index shows no significant effect (pooled p=0.90, column 2). There are
also no clear decreases in the symptoms of urinary tract infections (UTIs) (pooled p=0.42, column
3).2> While we cannot rule out that the overall null effects are partly driven by measurement noise
on self-reported health outcomes (given that we do find impacts on objective measures of observed
hygiene), the results nevertheless imply relatively small effects on health that are likely insufficient
to explain the impacts on learning. Our standard errors also imply a relatively small minimum

detectable effect of 0.12 SD on the combined index, implying the null is precise.

Heart rate. The interventions do, however, lead to a significant decrease in an objective biological
measure of anxiety or stress: girls’ heart rate during the endline survey. Heart rate is on average 2.3
bpm lower for girls in treatment schools (Figure 3; pooled p=0.01; effect size: 0.12 SD when using
the between-girl standard deviation), and is consistently so throughout the entire survey duration
(panel B).2° The effects are very similar across Base Only and Base+YGL schools (p of difference:

0.99). To contextualize this 2.3 bpm reduction, it is equivalent to the heart rate difference associated

ZWhile the point estimate for Base Only schools on urinary tract health indicates a slight worsening of urinary tract health,
and is significant at the 10% level, the effect is not robust to alternative variable constructions, including the threshold
for indicating acute cystitis that is recommended by the survey module creators (Table A9, see Alidjanov et al., 2014).

26In Appendix C.2, we explore the robustness of the heart rate treatment effects, showing that (i) the results are robust to
dropping outliers (Table C3); (ii) the results do not appear to be driven by girls being more familiar with enumerators
or program technicians in treatment schools (Table C4) or by exposure to female enumerators (Tables A10, C5); and
(iii) the strong correlations of heart rate with baseline wealth, endline depression, and endline bullying suggest that the
results are not driven by measurement error (Table C6).
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Table 3: Health and self-reported depression and self-esteem

(D 2) 3 €)) (5)
Combined
index: General  Urinary
Physical health tract  Depression
health (PedsQL)  health (rev.) Self-esteem
(2) (2) (2) (2) (2)
Base Only -0.078 -0.037  -0.089* 0.012 0.017
(0.057) (0.060) (0.054) (0.062) (0.067)
Base + YGL 0.004 0.009 -0.004 0.051 0.010
(0.045) (0.048) (0.043) (0.060) (0.052)
Observations 2,256 2,256 2,256 2,256 2,256
Data source Girls Girls Girls Girls Girls
p: Treated=0 0.588 0.902 0.416 0.541 0.778
p: Base Only=Base+YGL 0.130 0.392 0.089 0.405 0.899

Notes: Physical health index (column 1) is a Kling-style combined index (unweighted average of Z-scores) of General health and
UTI health. General health (PedsQL) (column 2) is constructed using factor analysis on Pediatric Quality of Life Inventory (PedsQL)
questions about experiencing symptoms of physical pain and general health during the last month; a higher value indicates better
health. UTI health (column 3) is a simple average (then standardized) of questions about urinary symptoms during the last month
(a higher value indicates fewer symptoms, i.e., better health). Depression (rev.) (column 4) is constructed using factor analysis on
CESD depression items, reversed so that a higher value indicates better mental health (i.e., less depression). Self-esteem (column
5) is constructed using factor analysis on questions about how the girl perceived her own abilities. Standard errors are clustered at
the school level and are in parentheses; controls include stratum fixed effects and the baseline controls selected by double LASSO.
*p < 0.1, ** p <0.05, *** p < 0.01.

with a large (0.82 SD) increase in baseline household wealth index (Table C6), and corresponds to
about one quarter of the 10 bpm increase typically induced by extreme laboratory-induced psycho-
logical stressors (Kudielka et al., 2004; Seddon et al., 2020).%”

We see two main interpretations of this reduction in heart rate (that are not mutually exclusive).
First, it could capture a general improvement in stress or anxiety levels among the girls. Given the
evidence that reductions in stress and anxiety can relax cognitive bandwidth constraints and thereby
improve decision-making in a variety of domains (Haushofer & Fehr, 2014; Schilbach et al., 2016;
Kaur et al., 2025), this therefore points to an important potential mechanism that could underlie
the effects on learning. A reduction in stress or anxiety also represents an important improvement

in welfare in and of itself.

Second, the reduction in heart rate could be driven by a reduction in stress or anxiety specifically
when discussing menstruation, thus capturing a reduction in menstrual stigma. We find mixed
evidence regarding this channel, since heart rate does not seem to be differentially affected when
actually speaking about menstruation during the endline (Table C8, columns 1 and 2), although

there is some evidence that the treatment effect grows larger as the survey progresses (Table C8,

2’While a priori the effects on heart rate could have been driven by improvements in physical health (e.g., due to increases
in physical fitness) or improvements in mental health, the null effects on the general health index suggests the effects
are driven by mental health. As discussed in Section 2.3.2, research in other contexts indicates that heart rate is one
of the best cross-person predictors of mental health (Zhang et al., 2025). We also use the exploratory second endline
to ask more specific questions about stress and find that a 1 SD increase in heart rate is associated with 0.09 SD higher
reported stress about exams and 0.03 SD higher reported stress about menstruation (p=0.001 and 0.06 respectively).
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column 4).28

Figure 3: Stress: heart rate during endline survey

(@) Regression (b) Dynamics
2]
Heart rate E Base Only
E] Base+YGL
(bpm) (2 S 2
Base only —2.346%%  —0.116%* S
(1.133)  (0.056) ® .
Base+YGL —2.338**  —0.115** %
(0.998) (0.049) é
N Obs 9,105,420 9,105,420 S
N girls 1904 1904 2
Control mean 87.6 0.0 %
Control SD (between) 20.3 1.0 T -4
p: Treat =0 0.014 0.014
p : Base=Base+YGL 0.993 0.993 ]

0 20 40 60
Minutes relative to start of survey

Notes: Panel (a) shows the effect of the intervention on heart rate for girls in the endline survey. The first column reports effects in beats
per minute (bpm); the second column reports effects in standard deviations (Z), calculated by dividing heart rate by the between-girl
control group standard deviation. All girls who were included in the baseline sample and for whom heart rate data is available are
included. Time window: observations are included until up to 120 minutes after the start of the survey. The unit of observation is the
girl x second (relative to the start of the survey). Results are robust to using a girl-level regression (Table C3, column 1). The regression
controls for 30-second window fixed effects, stratum fixed effects, and variables selected by double LASSO. Standard errors are clustered
at the school level and are in parentheses. Control SD (between) indicates the standard deviation of the girl-level average heart rate.
Panel (b) shows dynamics over the course of the first 60 minutes of the survey (when almost all girls are still involved in the survey,
see Appendix Section C.1). It plots the treatment effect relative to control for every 5 minute window (e.g., 0-5 minutes, 5-10 minutes)
controlling for LASSO and stratum FEs, clustering by school, with 95% confidence intervals.

Self-reported depression or self-esteem. While we find impacts on objectively-measured stress biomark-
ers, we do not find effects on other measures of mental wellbeing related to depression or self-
esteem. The program does not affect a summary index of depression based on the reversed CESD
index (Table 3, p=0.54, column 4). Nor does it improve a related measure of self-esteem that
asks girls questions about their confidence in their abilities and personality (p=0.78, column 5).2°
Taken at face value, the results thus suggest that the intervention primarily reduces anxiety but not
depression, although the difference could also be partially driven by lower measurement error on

objectively observed biomarkers compared to self-reports.

3.5 Hygiene knowledge and behavior
The base program led to substantial improvements in hygiene knowledge and behavior, and the

YGLs led to significant additional improvements in these dimensions (Table 4).

Knowledge. The program led to large improvements of 0.3-0.4 SD in girls’ knowledge of both general
hygiene (pooled effect: 0.41 SD, p<0.001, column 2), and of menstruation and menstrual hygiene

ZThere is also some suggestive evidence that effects on heart rates are larger for girls who had started menarche by
baseline, although we do not have enough power to detect a significant interaction effects (Table A11), consistent with
both the generalized and menstruation-discussion-specific reduction in stress interpretations. But effects are not larger
among girls reporting menstruating on the day of the endline survey, suggesting the stress of discussing menstruation
during menstruation itself is not a key driver (Table C7).

2 At midline, there is some evidence of an increased incidence of negative emotions in YGL schools (Table A12, column
3), which may be suggestive of an initial negative reaction to the program. But this fades out by endline, suggesting
that any initially negative effect is mitigated with further program involvement.

22



(pooled effect 0.33 SD, p<0.001, column 3).3° For both indexes, the point estimates are slightly
larger for Base+YGL than Base Only schools, hinting that YGLs may have been effective at increasing
hygiene knowledge, but we cannot reject equality of the same effects across arms (p of difference:
0.12 and 0.51).

Table 4: Hygiene knowledge and behavior and observed hygiene

Panel A. Self-reported measures

@9 2 3) 4 (5) (6)
Combined Hygiene  Menstr. Combined Hygiene  Menstr.
knowledge  knowl. knowl. behavior  behavior behavior
index (Z) (¥4) (¥4) index (Z) (V4] (¥4
Base Only 0.414***  0.345%** (0.310*** (.312*%** 0.110 0.360%**
(0.068) (0.077) (0.057) (0.076) (0.086) (0.069)
Base + YGL 0.483***  0.442*** (0.339%** 0.571***  0.327*** 0.560%**
(0.056) (0.062) (0.049) (0.066) (0.072) (0.054)
Observations 2,167 2,167 2,167 2,256 2,167 2,256
Data source Girls Girls Girls Girls Girls Girls
p: Treated=0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
p: Base Only=Base+YGL 0.221 0.117 0.507 <0.001 0.002 0.002
Panel B. Enumerator-observed cleanliness
1) (2) 3) “4)
Combined Cleanliness: Cleanliness: Cleanliness:
observ. clean. Girls Home School
(2) (2) (2) (2)
Base Only 0.077 -0.071 0.017 1.841%**
(0.175) (0.063) (0.024) (0.270)
Base + YGL 0.470%** 0.044 0.058%*** 2.459%**
(0.138) (0.055) (0.017) (0.237)
Observations 140 2,167 2,287 140
Data source Schools Girls Mothers Schools
Control mean 0 0 .61 0
Control SD 1 1 .335 1
p: Treated=0 0.013 0.990 0.010 <0.001
p: Base Only=Base+YGL 0.011 0.026 0.049 0.021

Notes: Panel A: Combined knowledge index (column 1) is a Kling-style index (unweighted average of Z-scores) combining columns
2 and 3. Hygiene knowledge (column 2) and Menstruation knowledge (column 3) are each constructed as sums of correct answers
(then standardized). Combined behavior index (column 4) is a Kling-style index combining columns 5 and 6. Hygiene behavior
(column 5) and Menstruation behavior (column 6) are each constructed as sums of recommended behaviors (then standardized).
Panel B: Combined observed cleanliness (column 1) is an equal-weighted average of z-scores across 22 individual cleanliness items
from girls, home, and school surveys (excludes “garbage separated” due to zero variance in control). We use equal weighting rather
than a Kling-style average of the three sub-indices because the school-level sub-index has very low control group variance, leading
to inflated coefficients; for comparison, a Kling-style index yields coefficients of 0.93 SD for Base Only (p<0.001) and 1.53 SD for
Base+YGL (p<0.001). Cleanliness: Girls (column 2), Cleanliness: Home (column 3), and Cleanliness: School (column 4) are each
constructed using factor analysis on enumerator observations within each survey.

Panel A uses data from the Girls survey; standard errors clustered at school level in parentheses; controls include stratum fixed
effects and baseline controls selected by double LASSO. Panel B column (1) and (4) use school-level data with robust standard
errors; columns (2) and (3) use individual-level data with clustered standard errors. All outcomes in control group standard
deviations. The bottom of each panel shows p-values for treatment effect (Treated=0) and equality of treatment arms (Base Only =
Base+YGL). * p < 0.1, ** p < 0.05, *** p < 0.01.

Reported hygiene behavior. Girls in Base Only schools report engaging in more hygienic behaviors

related to menstruation (p<0.001, column 6), but not more general hygiene behaviors (p=0.20,

30Boys’ knowledge about menstruation, along with their exposure to communication about hygiene and menstruation,
also increase substantially in treatment schools (Table A13). We find mixed results on whether knowledge and behavior
changes are transmitted vertically from girls to their mothers (Table A14): mothers’ menstruation knowledge improves
by 0.22 SD in Base + YGL schools (column 2, p<0.01), but their self-reported behaviors and general hygiene knowledge
are not affected (columns 1, 3, and 4).
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column 5).3! By contrast, girls in Base+YGL schools report large improvements in both general
(0.33 SD, p<0.001, column 5) and menstrual hygiene behaviors (0.56 SD, p<0.001, column 6).
The coefficients are significantly larger in Base+YGL schools than Base Only schools, suggesting that
YGLs play an important role in correcting the knowledge-behavior gap by embedding and promoting

correct hygienic behaviors in their social networks.

Observed hygiene. We examine whether the reported improvements in hygienic behaviors translate
to measures of hygiene observed directly by enumerators. While a number of behaviors targeted
by the program cannot be easily directly observed (e.g., the act of handwashing), we can observe
cleanliness outcomes targeted by the program, which are not subject to reporting biases. We find
that home environments of girls from Base+YGL schools are significantly cleaner (p<0.001, column
8), and treatment schools show very large improvements in observable measures of cleanliness at
school, such as the availability of soap and collection of trash (p<0.001, column 9), with further
improvements generated by the YGLs (p of difference: 0.03). We find no improvements in girls’
personal cleanliness during surveys (pooled p=0.99, column 7), though note these measures exclude
menstrual hygiene. Overall, the observed measures all show significantly stronger improvements in

cleanliness for Base+YGL than for Base schools.

3.6 Menstrual stigma
Here, we document the program’s effects on measures of menstrual stigma, first discussing the effect

on survey measures of stigma (Table 5), which allow us to dig into the nature of the stigmatisation;
and then discussing effects on revealed preference lab-in-the-field measures (see also Appendix D)

and enumerator’s observation of shame, as they provide an objective measure of impacts on stigma.

Survey measures. The base program significantly improved a wide range of self-reported stigma
measures, with YGLs generating additional gains (Table 5). In Base Only schools, girls reported a
0.42 SD improvement in the combined stigma index (p<0.001, column 1), reflecting 0.20-0.47 SD
improvements (all p<0.01) in: (i) hearing others discuss menstruation (column 2); (ii) willing-
ness to speak about menstruation (column 3); (iii) progressive personal attitudes (column 4); (iv)
perceived progressiveness of others’ attitudes, i.e., norms (column 5); and (v) shame and guilt in
response to menstruation-related vignettes (column 6).32 Base+YGL schools showed significantly
larger improvements across all measures (0.45-0.73 SD), with a combined index effect of 0.80 SD
(p<0.001). These results indicate that the program substantially reduced menstrual stigma as per-

ceived by girls, with YGLs amplifying these effects.

Observed measures: lab-in-the-field and enumerator observations. We use lab-in-the-field measures to
test whether (i) stated reductions in stigma also translate to changes in revealed-preference behav-
iors; and (ii) some of the programs’ effects are particularly strong for stigmatized topics, as compared
to unstigmatized hygiene behaviors (e.g., handwashing). Overall, the combined index of revealed-

preference endline measures (Table 6, column 1, pooled effect: 0.60 SD, p<0.001) provides clear

3lWhile self-reported hygiene behaviors are potentially subject to social desirability bias, we find no evidence that the
effects are stronger for girls who are more likely to report socially desirable answers (Table A5).

32Girls typically underestimate how progressive others’ attitudes are (Figure A15), a form of “pluralistic ignorance” (Katz et
al., 1931; Bursztyn et al., 2020) likely driven by reluctance to discuss menstruation openly. Across all treatment groups,
these misperceptions about students’ and teachers’ attitudes are large. The program works through two channels: it
shifts actual attitudes and updates girls’ beliefs about others’ attitudes.
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Table 5: Menstrual stigma: survey measures

(@D) )] 3 @ 5) (6)
Combined Shame
index: response
Menstrual Received Willingness to vignettes
stigma info. to speak Attitudes Norms (rev.)
(2) () (2) (2) (2) (2)
Base Only 0.421***  0.202***  (0.252***  (0.469*** (0.280***  0.308***
(0.068) (0.078) (0.076) (0.067) (0.060) (0.059)
Base + YGL 0.805***  (0.539***  (.730%**  (.725%** (0.473***  (0.445%**
(0.058) (0.065) (0.065) (0.060) (0.049) (0.055)
Observations 2,256 2,256 2,250 2,256 2,167 2,165
Data source Girls Girls Girls Girls Girls Girls
p: Treated=0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
p: Base Only=Base+YGL  <0.001 <0.001 <0.001 <0.001 <0.001 0.008

Notes: Combined index (column 1) is a Kling-style index (unweighted average of Z-scores) combining the five sub-indices in columns
2-6. Each sub-index is constructed using factor analysis: Received info (column 2) combines questions about how many times girls
heard peers, family, or teachers speak about menstruation in the last 3 months. Willingness to speak (column 3) combines questions
about how likely girls are to discuss topics related to menstruation. Attitudes (column 4) combines Likert-scale questions about
girls’ attitudes towards menstruation. Norms (column 5) combines questions about the menstruation-related attitudes girls think
their teachers and mothers have. Shame response to vignettes (rev.) (column 6) combines emotional responses to hypothetical
menstruation-related scenarios; a higher value indicates less shame. All outcomes are in control group standard deviations. Standard
errors are clustered at the school level (in parentheses); controls include stratum fixed effects and baseline controls selected by
double LASSO. The bottom of the table shows p-values for pooled treatment effect (Treated=0) and equality of coefficients (Base
Only =Base + YGL). *p < 0.1, ** p < 0.05, ***p < 0.01.

observed evidence of a reduction in menstrual stigma, and suggests it is of similar magnitude with
and without the YGL.
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Table 6: Menstrual stigma: observed measures

Aggregated Information supply = Information demand Dictator game Observed
ey (2) (3) 4 (5) (6) (7) (8)
Combined
menstrual Explanation Anonymous Observed
stigma Chose Chose  Midline: Endline: Girls: Boys: shame in
(lab, rev.) menstr. menstr.  P(chose P(chose  Prop. cookies Prop. cookies (survey, rev.)
(2) (=1 (=D menstr.) menstr.) menstr.-handw. menstr.-handw. (Z)
Base Only 0.639%** -0.001 0.046**  0.037**  0.012 0.023%** 0.027* 0.296%**
(0.177) (0.026) (0.021) (0.019) (0.016) (0.010) (0.015) (0.061)
Base + YGL 0.585%** 0.046** 0.034 0.034**  0.023 -0.010 0.023* 0.229%**
(0.160) (0.021) (0.021) (0.015) (0.016) (0.010) (0.013) (0.053)
Observations 140 1,634 1,634 1,972 2,161 2,161 1,325 2,256
Control mean 0 .208 .291 479 571 .002 -.01 0
Control SD 1 406 455 .302 274 222 .206 1
p: Treated=0 <0.001 0.125 0.047 0.013 0.214 0.954 0.040 <0.001
p: Base Only=Base+YGL  0.710 0.059 0.522 0.857 0.420 <0.001 0.772 0.184

Notes: Column (1) presents a combined index of six observed endline stigma measures (columns 2-3, 5-8). The index is constructed by: (i) standardizing each measure to a z-score using the control group
mean and SD; (ii) collapsing each z-scored measure to the school level; (iii) averaging the six school-level z-scores into a Kling-style index; and (iv) re-standardizing the combined index so that the control
group has mean zero and SD of one. Columns (2)-(3) present results from the information supply experiment where girls were informed they would need to explain or show (anonymously) a video on a topic
in front of their schoolmates. They were asked to choose between a menstruation-related topic and a broader hygiene-related topic. Explanation, chose menstr. (column 2) indicates whether the girl chose
to provide an in-person explanation about a menstruation-related topic. Anonymous, chose menstr. (column 3) indicates that the girl chose to anonymously show a video about a menstruation-related topic.
Columns (4)-(5) display results from the information demand experiment where girls had to choose between envelopes containing multiple topics. Information demand: P(chose menstr:) is the proportion of
times out of 4 that girls chose to learn about a menstruation-related topic instead of a non-stigmatizing topic. Column (4) is from midline and column (5) is from endline. Columns (6)-(7) show results from
a dictator game. Participants (girls in column 6, boys in column 7) decided how many cookies to share with a girl after watching a video of that girl providing either a menstruation or hand-washing-related
explanation. The outcome Dictator game: Prop. cookies shared, menstr—handw. is the within-person difference in the proportion of cookies shared: (proportion shared with girl who provided information on
menstruation) - (proportion shared with girl who provided information on handwashing). Positive values indicate more sharing with girls talking about menstruation. Column (8) presents Observed shame
in survey (rev.), an index constructed from enumerator observations about the girls’ behaviors during the menstruation survey questions. A higher value indicates less shame in their behavior.

In columns (2)-(8), standard errors are clustered at the school level and are in parentheses; controls include stratum fixed effects. Controls selected by double LASSO are included for columns (4)-(5) and
(8), as we have baseline measures for those samples. Column (1) is estimated at the school level (N=140) with robust standard errors and stratum fixed effects. Controls in columns (2)-(3) include fixed
effects for choice order. The bottom of the table denotes the p-values on the test of being treated Treated=0 and the equality of the coefficients Base Only = Base + YGL. *p < 0.1, ** p <0.05, ***p < 0.01.



In the information supply experiment, girls chose between explaining a menstruation-related topic or
an unstigmatized topic in front of their schoolmates. Girls in Base+YGL schools were 4.6 p.p. (22%,
0.11 SD) more likely to choose menstruation topics (Table 6, p=0.03, column 2), while there was
no effect in Base Only schools (Table 6, p=0.98, column 2; p of difference = 0.06). YGLs are thus
effective at making girls more willing to supply information about menstruation openly, indicating
a reduction in taboo. The additional effect of YGLs is specific to a choice involving speaking in front
of others (rather than anonymously delivering information, column 3), in line with a reduction in

stigma associated with lower social image concerns.

In the information demand experiment, girls are more likely to ask to open an informative envelope
about menstruation than about another topic at midline (pooled effect: +3.3 p.p., p=0.020, column
4). This is no longer significant at endline, however, possibly because treatment girls may have
remembered the answers from the previous year and thus reduced their demand for information

(column 5).

We further find evidence of an increased prosocial response to girls speaking about menstruation in
the dictator games (columns 6 and 7). Girls in Base Only schools, and boys in all treatment schools,
share relatively more cookies with a girl who has spoken about menstruation compared to one who
has spoken about unstigmatized hygiene. This suggests weaker sanctions for speaking openly, in line
with reductions of menstrual stigma. Finally, enumerators report fewer visual indicators of shame
when girls discuss menstruation in the endline survey (pooled effect: 0.25 SD, p<0.001), e.g., they

were less likely to look at the floor when discussing the subject.

Boys’ and mothers’ attitudes towards menstruation. Attitudes towards menstruation also improve
among others in girls’ networks. Male classmates’ attitudes become significantly more progressive
(Table A13, column 4, pooled effect: 0.35 SD, p<0.001), with point estimates of impact being twice
as large in Base+YGLs schools than in Base schools. Since boys are a key source of stigma, their
reaction to the program is likely instrumental for its effectiveness and for improvements in girls’
welfare. Relatedly, the sizable positive impact on mothers’ attitudes (0.34 SD (Table A14, column

5, p<0.001) suggests that the attitudinal change goes beyond the narrow school environment.

Summary. Both treatment arms substantially reduced menstrual stigma among girls and others
in their networks. This is confirmed by survey measures, objective lab-in-the-field exercises, and
enumerator observations. While self-reported measures show larger effects in Base+YGL schools
(0.80vs 0.42 SD), the objective measures show similar improvements in both arms. This discrepancy
suggests that either survey measures capture additional nuanced impacts that objective measures
miss, or that some of the additional self-reported gains from YGLs reflect reporting bias. We find no
evidence that overall treatment effects are driven by social desirability bias (Table A5), but this does

not rule out differential reporting across arms.

3.7 School social climate
We find evidence that the program generated improvements in the overall social climate at schools

(Table 7). Teachers, parents, and students reported changes of these kinds during qualitative work
that took place 1 year after the start of the program, and these findings are corroborated by two

outcomes at endline.
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Table 7: School social climate

Outcome group: Teasing and bullying (reversed) Network connection
1 ) 3) @ (5) (6) @) (8)
Combined
index:
school Teasing w/ w/
social about Teacher-report Girls Boys
climate  Teasing menstr.  Bullying Combined Overall only only
(2) (2) 4] (2) (2) 4] (2) 2
Base Only 0.053 -0.108  -0.136** 0.083* -0.067 0.174** 0.071 0.205**
(0.071) (0.066) (0.069) (0.046) (0.056) (0.086) (0.076) (0.084)
Base + YGL 0.175***  -0.020 -0.270***  0.069* -0.028 0.267*** 0.183*** 0.266***

(0.057) (0.058)  (0.061) (0.040) (0.052) (0.074) (0.062) (0.076)
Observations 2,167 2,167 2,167 2,167 3,637 2,167 2,167 2,167
Data source Girls Girls Girls Girls Teachers Girls Girls Girls
p: Treated=0 0.013 0.386 <0.001 0.062 0.434 0.001 0.012 <0.001
p: Base Only=Base+YGL 0.046 0.109 0.040 0.735 0.391 0.186 0.074 0.375

Notes: All teasing and bullying measures are reversed so that higher values indicate less teasing/bullying (better outcomes). Column
1 (Combined index: school social climate) is a Kling-style index (unweighted average of Z-scores) combining columns 2 (teasing),
4 (bullying), and 6 (overall network). Columns 2-4 are each constructed using factor analysis on girls’ self-reports about teasing
and bullying: column 2 includes only teasing; column 3 includes only menstruation-related teasing; column 4 includes only severe
bullying. Column 5 uses factor analysis on teacher reports about teasing and bullying in their class (each teacher reports on 3
randomly selected girls; observations are at the teacher x girl level). Table A16 shows additional results including peer reports.
Columns 6-8 are constructed using factor analysis on network questions about girls’ awareness, friendship, interaction, cooperation,
and communication with school peers: column 6 refers to all peers; column 7 to female peers only; column 8 to male peers only.
Standard errors are clustered at the school level (in parentheses); controls include stratum fixed effects. All columns except column
5 have baseline controls selected by double LASSO. *p < 0.1, **p <0.05, ***p < 0.01.

First, girls report reductions in bullying. While there is no measurable effect on light teasing (Ta-
ble 7, pooled p: 0.39, column 2), severe bullying falls by 0.08 SD (pooled p=0.06, column 4).33 This
reduction appears to reflect improved student relationships rather than purely reduced menstrual
stigma: since although overall teasing remains constant (column 2), its composition shifts toward
menstruation-related content (0.23 SD increase, p<0.001, column 3). The program’s focus on men-
struation likely increased both actual teasing about menstruation and girls’ willingness to report it.
Notably, the increase in menstruation-related teasing comes entirely from boys (Table A18, column

5), though from a low base—reported teasing about menstruation remains below 12% in all schools.

Second, the program led to a significant increase in a measure of network integration among stu-
dents (Table 7, column 6, pooled p<0.001), based on asking girls how many social connections
they have of different types at endline (e.g., how many friends, people they play with, people they
share with, people they do projects with). Social connections with both girls and boys increase
significantly.3*

The effects on social climate are significantly larger in Base+YGL schools than in Base Only schools
(p=0.046), with the latter showing no significant impact on the combined index (p=0.45). How-

ever, we do see the reduction in severe bullying and improvement in social networks in Base Only

33Results are consistent across gitls’ self-reports and peer reports about severe bullying. Teachers report directionally
similar patterns, but the effects are not statistically significant (Table A16). Some bullying and network questions
(which reference “classmates” or ask about experiences “in the last month”) may be less applicable to the 372 girls who
had dropped out by endline. We still prioritize results on the full sample of girls to avoid sample selection concerns, but
results are similar when restricting to girls still enrolled at endline (Table A17).

34Parts of the measured effects are driven by large increases in the number of peers girls speak with specifically about
menstruation (Figure A19). But even after removing this question from the index, there are still 0.13-0.17 SD increases
in the network integration index with boys (pooled p-value = 0.03), suggesting a more general improvement in social
dynamics between girls and boys. Notably, measures of doing homework together with boys and girls also significantly
improve.
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schools, suggesting that these could partially underlie some of the improvements in learning and
reductions in stress in these schools, e.g., by reducing the stress associated with bullying and per-
mitting better concentration in schools. For Base+YGL schools, we later show that improvements in
social climate are particularly driven by secondary schools, where effective “positive deviant” YGLs

could be found more easily (Section 4).

A key reason the program may have improved school climate was by explicitly encouraging student
collaboration on hygiene tasks, e.g., by cleaning classrooms, toilets, and the courtyard. In line with
qualitative fieldwork reports of increased “solidarity” among students, boys in treatment schools
increased their cleaning collaboration substantially (pooled effect: 0.41 SD, p<0.01, Table A13,
column 5). Girls, by contrast, increased cleaning only in Base+YGL schools (=0.23 SD, p=0.001,
Table A17, column 8). Thus, girls may have benefited from improved peer collaboration in all
treatment schools, but in YGL schools they took on additional cleaning duties that may have crowded

out a focus on academic performance and explain weaker learning results.

Backlash. Since the program encourages the YGLs to speak out against the harmful taboo sur-
rounding menstruation, an obvious concern is that it could expose them and other girls to negative
reactions from others. The results showing more positive results on the psycho-social environment
in schools and on self-reported stigma, suggest such backlash was not common. Descriptive results
further confirm that YGLs appear to be well supported by the school community members: 92% of
teachers and directors say that YGLs had a positive impact on the school atmosphere, and 80% of
girls said that they admire the YGLs in an open-ended question. And while the YGLs in our sample
experience 0.16 SD more light teasing in the cross section than non-YGLs (p=0.03), they do not

experience more severe bullying (p=0.52), suggesting a lack of strong negative reactions.

3.8 Early pregnancies

The base program increased the probability of mothers reporting their daughter had become preg-
nant (Table A20, column 2), from 2.0% in the control group to 3.5% in Base Only (p=0.02), driven
entirely by secondary schools. While overall levels of pregnancies are low, this result appears ro-
bust: (i) the p-value using randomization inference is similar; (ii) the effect is not driven by a few
outlier schools with many pregnancies (Figure A21); and (iii) girls themselves report higher preg-
nancy rates among schoolmates in Base Only schools in the exploratory second endline (Table A20,

columns 3 and 4).%°

What could explain this unexpected result? Two mechanisms appear most plausible: (i) increased
social connections with boys may have created more opportunities for sexual encounters (Table A22,
panel B, column 7); and (ii) normalizing discussion of menstruation may have also made sexual ac-

tivity feel less taboo.3¢ In a context where girls lack information about and access to contraception,

35Consistent with these findings, mothers report more behavioural problems for their daughters in Base Only schools
(effect: -0.15 SD, p=0.05, column 5), but not for Base+YGL schools (p-value of difference: 0.02).

36Qualitative interviews carried out by the research team after the endline supported this explanation: mothers reported
that their main message to daughters at menarche was to avoid boys to prevent pregnancy, and some stopped having
these conversations because they thought schools were now addressing reproductive health topics. Consistent with
this interpretation, mothers who report discussing menstruation with their daughters report fewer pregnancies (f=-1.8
p-p-, p=0.03). This negative correlation also suggests the pregnancy increase is real, not a reporting artifact: if reduced
stigma only increased willingness to report pregnancies, we would expect mothers more openly discussing menstruation
to report more pregnancies, not fewer.
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either could have increased pregnancies for some girls. Regardless of the mechanism, these re-
sults provide an important cautionary note for programs that reduce stigma around menstrual and

reproductive health.

Importantly, we do not observe a corresponding increase in pregnancy in Base+YGL schools. Three
factors may explain the protective effect of YGLs: (i) stronger girl-to-girl support networks (Ta-
ble A22, panel B, column 6); (ii) training modules for YGLs that taught leadership skills, self-
confidence, and how to “say no” to boys—an approach that appears effective given stronger im-
provements in boys’ progressive attitudes in YGL schools (Table A13, column 4); and (iii) better
access to information about contraceptives, since YGLs reported fielding questions about sexual ac-
tivity from classmates and could have passed on knowledge gained from their regular meetings with
program technicians.?” Overall, this protective effect is an important benefit of the YGL program

that counterbalances the weaker effects on learning.

4 Mechanisms underlying learning effects

We now investigate the mechanisms behind the program’s learning impacts, focusing on understand-
ing why learning improves even though the intervention did not target academic skills directly or
improve physical health or attendance. Since the effects on learning are never larger in Base+YGL

schools than Base Only schools (Table 1), they appear to be primarily driven by the base program.

Because the base program was intentionally designed as a bundled intervention—with sanitary pads,
teacher sensitization, and improved WASH infrastructure—we do not attempt to isolate the relative
importance of each component. Instead, we use measured mechanism outcomes to illuminate the

underlying channels through which the program operates.

The evidence points to improvements in learning stemming from two interrelated psychosocial
mechanisms: reductions in menstrual stigma and reductions in psychological stress (Section 4.1).
Evidence on other channels—better menstrual management, improved hygiene infrastructure, and
changes in teacher behavior—suggests they are less likely to be the primary drivers of learning
(Section 4.2).

We also explore why YGLs do not generate additional learning gains, despite measuring larger im-
provements in survey-based measures of stigma and social climate in Base+YGL schools than in Base
Only schools. First, we note that objective measures of stress (heart rate) and stigma (lab-in-the-field
and observed shame) do not show similar differences between treatment arms. We also find evi-
dence of weaker YGL candidates in primary schools, and that the YGL program may have crowded

out students’ focus on academics, both of which can help explain the learning results (Section 4.3).

4.1 Improvements in quality of the school environment
The evidence points to two closely interrelated psychosocial mechanisms as key drivers of the learn-

ing impacts: reduced stress and reduced menstrual stigma. We discuss each in turn.

Reduced stress. The reduction in heart rate (Figure 3) provides objective evidence of reduced anxi-

%7In line with this interpretation, secondary school girls in Base+YGL schools were more likely to report knowing someone
who uses modern contraceptives in the exploratory second endline (42% vs. 31% in control).
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ety and stress, which could allow girls to concentrate more effectively while at school. This aligns
with the literature on cognitive load and “bandwidth constraints” (Haushofer & Fehr, 2014; Mul-
lainathan & Shafir, 2013; Kaur et al., 2025), which shows that stress can inhibit decision-making
ability and productivity. In this context, girls face multiple sources of stress: high rates of exam
failures, economic and social pressures and demands at home, and the challenges of managing
menstruation without adequate information or resources. While only a subset of girls directly faced
practical menstrual management difficulties on a given day, any related incidences could influence
classroom dynamics and hence psychologically affect all girls—adding a gender-specific component
to the already high baseline stress levels. By addressing this particular stress factor, the intervention

plausibly lifted some of these bandwidth constraints.

Reduced menstrual stigma. Four empirical patterns support the interpretation that reductions in
menstrual stigma are a key driver of learning improvements. First, the magnitude of effects on
menstrual stigma (0.42-0.80 SD) makes it a plausible first-order channel for knock-on impacts on
human capital. Second, the intervention had more modest impacts on boys’ learning, consistent
with a gender-specific mechanism driving the results (Table 1, column 5). Third, controlling for
effects on menstrual stigma strongly attenuates learning effects in treatment schools, consistent
with menstrual stigma being an important mediator for the learning effects (Table A23).38 Finally,
the speed of girls’ progression to the next grade (after only 5 months of intervention) parallels the
rapid effects on menstrual stigma, suggesting these academic improvements could be driven by the

fast destigmatization (Appendix E).

Reducing menstrual stigma could improve learning through multiple channels. Most directly, des-
tigmatization likely reduces stress and improves concentration by alleviating girls’ anxiety about
hiding periods at school and reducing shame related to menstruation, consistent with theories of
“minority stress” (Frost & Meyer, 2023). Beyond stress reduction, destigmatization may improve
learning through other pathways. The repeated practice of speaking openly about a taboo topic may
have increased girls’ confidence to ask questions and participate in discussions on other topics as
well, thus enhancing classroom engagement more broadly. Destigmatization also likely contributed
to reductions in severe bullying and improvements in inter-student relationships, which can affect
learning through additional channels. Increased social integration, as indicated by stronger peer
networks, could directly improve learning by encouraging peer-to-peer collaboration and improving

student motivation.

4.2 Menstrual management, hygiene and teachers
We examine three additional channels through which the program could have improved learning:

better menstrual management increasing time in class, improved hygiene infrastructure and behav-

38The correlational mediation analysis does not yield causal estimates, and is thus only suggestive. With this caveat
in mind, the results when controlling for the key outcomes are nevertheless in line with stigma as a key channel.
Controlling for physical health does not attenuate the treatment effect at all. Controlling for school social climate also
leaves the effect largely unchanged, likely because social climate improvements are concentrated in secondary schools
while learning gains occur in both primary and secondary. Controlling for heart rate or hygiene behavior reduces the
coefficient, but the treatment effect remains significant. Controlling for hygiene knowledge does attenuate the effect,
but this likely reflects a general correlation between learning and knowledge. The intervention’s theory of change also
suggests that many of these factors move simultaneously or sequentially, which further cautions against overinterpreting
these correlations.
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ior, and changes in teacher behavior. While the program affected each of these, evidence suggests

none is the primary driver of the learning effects.

Menstrual management and time in class. Better menstrual management might facilitate learning by
increasing time spent in class. Girls with access to private toilets or sanitary pads may need to leave
class less frequently, affecting the “intensive margin” of attendance. In line with this channel, we
find treatment reduced menstruation-related disruptions among the 1,053 girls who had reached
menarche at baseline (Table A24): girls were less likely to report being absent due to menstruation
(3.1 p.p., p=0.11, column 2), leaving school during the day (3.8 p.p., p=0.05, column 4), or being
unable to fully participate in school activities (3.8 p.p., p=0.10, column 5).%°

While this mechanism may have driven part of the learning effects, evidence suggests it is unlikely
to be the major driver. First, overall disruption levels driven by menstruation are low: only 11%
of menstruating girls in control schools report ever having left class due to menstruation. Second,
learning effects are not larger for girls who had reached menarche at baseline (Table A11) or between
baseline and endline (Table A25)—yet these are the girls whose menstrual management could have

changed.

Infrastructure and hygiene. The timing of impacts suggests hygiene infrastructure is unlikely to be
the main driver of learning. Girls were more likely to progress to the next grade during the study
period (Table 1, column 6), implying learning had started improving by the end of the first school
year—before infrastructure construction was completed. A comparison across treatment arms re-
inforces this conclusion: observed hygiene (cleanliness) improved significantly more in Base+YGL
schools than in Base Only schools, yet learning did not. However, this does not rule out that infras-
tructure and sanitary pads could have driven learning through psychosocial channels (e.g., knowing
infrastructure was coming could increase motivation, and access to pads can reduce stress about
leaks).

Teacher behavior. Changes in teacher academic effort do not appear to drive the learning effects:
teacher absenteeism rates are unaffected (Table A26, column 4, p=0.44), and we find no impacts on
teachers’ motivation or teaching practices in the second endline (Table F1).*C However, the program
does generate large improvements in teachers’ progressive attitudes towards menstruation (0.68
SD, p<0.001, column 1) and smaller improvements in menstruation knowledge (0.16 SD, p=0.08,
column 2). These changes likely reflect the teachers’ active role in the base program interventions,
and suggest that they internalized the program’s messaging around menstruation. Teachers who
became more attentive to girls’ menstruation concerns, more responsive to bullying, and generally
supportive may have also contributed to the improved school environment—and thus to learning

gains.

4.3 Effects of the YGL component on learning
We now examine why YGLs do not generate additional learning improvements, despite stronger

reductions in survey-based measures of menstrual stigma and social climate (Figure 2). YGLs may

39We use the baseline measure of menarche because reduced stigma in Base+YGL schools made gitls more likely to reveal
menarche at endline, making it endogenous ($=3.5 p.p., p=0.045).

“OWe also find no effect on female teacher absenteeism (p=0.64), which could plausibly have decreased if improved
hygiene infrastructure helped female teachers manage their own menstruation at school.
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even slightly harm learning, with point estimates lower for Base+YGL schools than for Base Only
schools across all learning measures (Table 1), and significantly lower for achievement tests (column
2; p=0.02). These negative impacts are solely found in primary schools (Table 8): YGLs have a
significantly worse impact on learning in primary than in secondary schools (p=0.03), whereas the
base program’s effects are similar across both levels (p of primary vs. secondary: 0.71). We find
evidence for three factors that explain these patterns: (i) YGLs crowding out a focus on academics,
(ii) worse bullying and teasing dynamics in YGL primary schools, and (iii) difficulties identifying

effective YGLs in primary schools.

Learning crowd-out by YGLs. Two patterns suggest that YGLs’ focus on menstruation and hygiene
may have displaced a focus on academics. First, girls in Base+YGL schools took on more cleaning
duties (Table A17, column 8). While this likely reflects an improved collaborative environment, time
spent on cleaning tasks may have crowded out academic activities. Second, YGLs’ own academic
performance declined: their GPA fell by 1.2 points (out of 20) between baseline and endline, and
their class rank worsened by 6.4 places (Table A27; this effect is similar in primary and secondary
schools). This second pattern is only suggestive, since (i) YGLs were not randomly selected, so we
cannot experimentally compare their performance to a credible counterfactual in control schools; (ii)
the decline may partly reflect regression to the mean, since YGLs were selected for above-average
scores (and at endline they still score 0.34 points higher than non-YGLs, p<0.01); and (iii) the
analysis is vulnerable to selection bias because grades are only observed for girls still in school.
Notwithstanding these caveats, the results are consistent with YGLs shifting their own focus away
from academics toward hygiene and menstrual issues. This shift may also have influenced their
peers, generating a broader crowding out of academic focus in Base+YGL schools. Moreover, since
some YGLs are in our sample, their reduced performance would directly lower the average learning

outcomes we measure in treatment schools.

Bullying and teasing. YGLs’ effects on social climate differ sharply by school level. In secondary
schools, YGLs strongly improve social climate (0.30 SD, p<0.001, Table 8, panel A, column 9).
In primary schools, by contrast, there is no improvement in the combined index (0.01 SD, p=0.92,
panel B, column 9), and some indicators worsen: teasing about menstruation increases significantly,

with no offsetting reduction in intimidation or improvement in between-girl networks (Table A22).
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Table 8: Heterogeneity by primary vs. secondary schools

(€3] (2) 3 4 %) (6) 7 (8 9 (10
Learning Attendance Physical Mental Menstrual Menstrual — Hygiene Hygiene Observed School

tests (spot health health stigma stigma  knowledge behavior cleanliness’ social
checks) (heart rate (rev.) (lab, rev.) climate

rev.)
Panel A. Primary Schools

Base Only 0.207* 0.007 -0.095 0.176* 0.452%**  0.741***  0.470%** 0.184 0.056 0.049
(0.106) (0.102) (0.074) (0.103) (0.114) (0.252) (0.118) (0.121) (0.280) (0.102)

Base + YGL 0.054 -0.077 -0.105* 0.151~* 0.825%**  (0.699%** 0.562*%**  (0.329%** 0.641%*** -0.008

(0.074) (0.102) (0.063) (0.089) (0.078) (0.252) (0.091) (0.104) (0.280) (0.078)

Observations 875 330 895 778 895 66 875 895 66 875
Control mean -.59 -0.47 .093 -.18 -.68 -0.66 -.59 -.58 -0.66 -.04
p: Treated=0 0.140 0.550 0.072 0.058 <0.001 0.003 <0.001 0.006 0.033 0.881
p: Base Only=Base+YGL 0.140 0.333 0.895 0.782 0.002 0.838 0.348 0.131 0.024 0.538

Panel B. Secondary Schools

Base Only 0.226%* -0.002 -0.060 0.113* 0.320%**  0.544** 0.330%**  0.421%*** 0.097 0.106
(0.098) (0.166) (0.080) (0.067) (0.078) (0.250) (0.083) (0.091) (0.216) (0.097)
Base + YGL 0.204*** 0.143 0.065 0.134** 0.744***  0.481** 0.391%**  0.757*** 0.319 0.304***

(0.071) (0.166) (0.063) (0.059) (0.075) (0.250) (0.074) (0.078) (0.216) (0.078)

Observations 1,292 368 1,361 1,126 1,361 74 1,292 1,361 74 1,292
Control mean 429 0.45 -.06 .135 476 0.62 433 407 0.62 .029
p: Treated=0 0.003 0.509 0.690 0.023 <0.001 0.013 <0.001 <0.001 0.175 0.001
p: Base Only=Base+YGL 0.802 0.262 0.095 0.710 <0.001 0.766 0.347 <0.001 0.217 0.015

Panel C. Interaction term p-values

p: Base Only x Secondary = 0 0.714 0.965 0.905 0.619 0.541 0.582 0.202 0.225 0.907
p: Base+YGL x Secondary = 0 0.028** 0.195 0.067* 0.876 0.525 0.501 0.055* 0.012** 0.244
p: (Base Only x Sec.)=(Base+YGL x Sec.) 0.205 0.139 0.096* 0.669 0.916 0.939 0.803 0.273 0.240
p: Treated x Secondary =0 0.093* 0.381 0.204 0.758 0.500 0.482 0.062* 0.026** 0.476

Notes: All outcomes are indices measured in control group standard deviations (Z-scores), and are the same as in Figure 2. Panel A shows effects for primary schools only (grades 4-7) and Panel B shows
effects for secondary schools only (grades 8-12). Standard errors are clustered at the school level and are in parentheses; controls include stratum fixed effects and baseline controls selected by double LASSO.
Panel C reports p-values from pooled regressions that include school level interaction terms. The first row tests whether the Base Only treatment effect differs between primary and secondary schools. The
second row tests whether the Base+YGL treatment effect differs between primary and secondary schools. The third row tests whether the differential effect of Base+YGL versus Base Only varies by school
level. The fourth row tests whether the pooled treatment effect differs by school level. P-values in Panel C come from regressions with stratum fixed effects and clustered standard errors at the school level.
Column 2 (Attendance) uses spot check data at schoolxwave level (excluding baseline wave), with wave fixed effects, stratum fixed effects, and standard errors clustered at school level. *p < 0.1, **p <
0.05, ***p < 0.01.



This pattern may help explain the lack of learning effects in Base+YGL primary schools. In secondary
schools, YGLs’ improvements to social climate may offset any crowding out of academic focus. In
primary schools, where YGLs fail to improve—and may even worsen—the social environment, no
such offset occurs. Younger YGLs may lack the maturity or social standing to shift norms, instead
triggering backlash. In line with this, qualitative reports from our implementing partner did confirm

greater difficulty in training and coaching YGLs in primary schools.

Which YGLs are effective? The third factor plausibly explaining YGLs’ negative effects in primary
schools is the difficulty of identifying effective YGL candidates. The intervention aimed to select
positively deviant girls—those willing to speak out against harmful norms—on the theory that such
girls would be especially effective at changing peers’ behavior. This theory finds support in the data:
schools with more positively deviant YGLs (based on the initial selection process) exhibit significantly
better learning and social climate outcomes (Table G1; see details in Appendix G). But finding such
girls proves difficult in primary schools, where few students score high on positive deviance measures
(Figure G2). Without mature, confident candidates, primary schools end up selecting less effective
YGLs who do not appear to generate the psychosocial improvements needed to offset academic
crowding out. Secondary schools, by contrast, can more often identify true positive deviants who

improve social climate sufficiently to offset any costs to learning.*!

5 Discussion

Menstrual stigma affects adolescent girls worldwide, yet evidence on whether reducing it improves
girls’ human capital outcomes is limited. Policymakers have developed various menstrual hygiene
interventions in schools in low- and middle-income countries. Some address practical constraints
such as information and access to sanitary products and infrastructure. Fewer explicitly target the
stigma itself—despite stigma limiting discussion of menstruation and harming girls’ wellbeing. This
paper evaluates an intervention that combines both approaches: destigmatization efforts along-
side hygiene sensitization, sanitary infrastructure and pads, with a novel component that identifies
“positive deviants”—girls already willing to challenge menstrual stigma—and trains them as peer

ambassadors to promote norm change.

The base program substantially improved learning after 1.5 years, despite targeting hygiene rather
than academics, and showing no effects on physical health or school attendance. Learning gains
move together with reductions in menstrual stigma and lower stress (measured by heart rate). This
suggests that research and policy on menstrual hygiene that focuses only on health and attendance
may miss important welfare outcomes like learning and stress, while neglecting the psychosocial

channels underlying them.

The Young Girl Leaders component generated further improvements in hygiene behavior and self-
reported menstrual stigma, demonstrating that positive deviants can effectively address harmful
social norms. Future research could evaluate this approach in other environments to address dis-

crimination, restrictive gender norms, or other damaging behaviors. We also document important

“I1n line with this, YGLs have better relative effects on learning in large schools (Table A28), plausibly because larger
candidate pools increase the probability of finding effective positive deviants.
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challenges of the approach: YGLs appear to dampen learning effects in primary schools, most likely
because they crowd out a focus on traditional academics and because effective positive deviants
who can avoid backlash effects were hard to find there. In secondary schools, however, the welfare
effects of YGLs appear to be unambiguously positive—achieving greater norm and behavior change
without learning costs, improving social climate, and mitigating the pregnancy increases found in

Base Only schools.

More broadly, this paper shows that addressing gender-specific psychosocial barriers can effec-
tively improve girls’ schooling, even in contexts with severe economic and educational challenges
like Madagascar. The base program achieved learning gains of 0.31 LAYS per person for 15,450
students—comparing favorably to programs specifically targeting academic outcomes—while also
improving hygiene behaviors, reducing stigma, and lowering stress. These results have prompted
Madagascar’s Ministry of Education interest to scale up the Base+YGL intervention to 1,750 sec-
ondary schools with half a million students by 2028. The findings could similarly inform at-scale

interventions targeting menstrual stigma elsewhere.
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A Supplementary tables and figures

Table Al: Baseline balance: girl demographics

(€9)] ) 3) ()] (3)-(2) @-2)
Total Control Base + YGL  Base Only Pairwise t-test Pairwise t-test

Variable Mean/(SE) Mean/(SE) Mean/(SE) Mean/(SE) P-value P-value

Girl’s age (years) 14.000 13.741 14.104 14.033 0.292 0.483
(0.139) (0.290) (0.187) (0.299)

Girl already had her period (=1) 0.471 0.447 0.483 0.468 0.606 0.807
(0.028) (0.058) (0.038) (0.061)

Girl has a brother (=1) 0.548 0.574 0.556 0.508 0.512 0.033**
(0.011) (0.022) (0.016) (0.021)

Distance to school (km) 2.320 2.260 2.379 2.259 0.518 0.996
(0.072) (0.149) (0.107) (0.126)

Time to school (min) 30.167 29.722 30.755 29.404 0.637 0.896
(0.832) (1.871) (1.153) (1.564)

Was absent last 3 months (=1) 0.552 0.546 0.573 0.518 0.497 0.517
(0.016) (0.031) (0.025) (0.029)

Days absent last 3 months 1.412 1.391 1.322 1.613 0.671 0.289
(0.074) (0.125) (0.104) (0.167)

Father passed away (=1) 0.085 0.077 0.083 0.096 0.687 0.256
(0.007) (0.009) (0.010) (0.013)

Father in household (=1) 0.696 0.711 0.696 0.682 0.592 0.401
(0.012) (0.023) (0.017) (0.027)

Mother passed away (=1) 0.049 0.040 0.050 0.053 0.331 0.282
(0.004) (0.008) (0.006) (0.008)

Mother in household (=1) 0.816 0.835 0.805 0.820 0.208 0.595
(0.009) (0.020) (0.013) (0.019)

Guardian knows how to read and write (=1) 0.828 0.829 0.836 0.810 0.799 0.474
(0.010) (0.020) (0.015) (0.017)

Guardian has no education (=1) 0.095 0.085 0.096 0.102 0.465 0.310
(0.007) (0.011) (0.012) (0.014)

Guardian attended secondary or higher education (=1) 0.303 0.308 0.293 0.318 0.648 0.794
(0.013) (0.029) (0.018) (0.028)

Guardian occupation: Agriculture (=1) 0.773 0.768 0.781 0.762 0.696 0.899
(0.014) (0.030) (0.018) (0.028)

Observations 2390 568 1216 606

Schools 140 35 70 35

Notes: Columns 1-4 show means with standard errors in parentheses. Columns 5-6 show p-values from pairwise t-tests comparing
Base+YGL and Base Only to Control, respectively. Sample includes all girls at baseline. Joint F-test of all variables in balance
tables (Table Al- Table A3): Base+YGL vs Control, F=1.31, p=0.86; Base Only vs Control, F=1.45, p=0.75. Joint-test p-values are
calculated using randomization inference with school-level permutations, following stratification. * p < 0.1, ** p < 0.05, ***p <

0.01.
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Table A2: Baseline balance: outcome indexes at baseline

(@] (&) 3) ()] (3)-(2) 4-(2)
Total Control Base + YGL Base Only Pairwise t-test Pairwise t-test

Variable Mean/(SE) Mean/(SE) Mean/(SE) Mean/(SE) P-value P-value

Wealth index (Z) 0.000 -0.136 0.083 -0.039 0.208 0.632
(0.071) (0.143) (0.100) (0.145)

Years of school delay 2.224 2.160 2.233 2.264 0.628 0.598
(0.067) (0.121) (0.092) (0.156)

WASH knowledge index (Z) 0.093 0.000 0.107 0.151 0.317 0.206
(0.041) (0.091) (0.056) (0.077)

WASH behaviour index (Z) 0.008 -0.000 -0.011 0.054 0.906 0.606
(0.034) (0.080) (0.046) (0.067)

Menstruation knowledge index (Z) 0.047 -0.000 0.099 -0.014 0.504 0.937
(0.061) (0.121) (0.085) (0.130)

Menstruation behaviour index (Z) 0.070 -0.000 0.094 0.086 0.475 0.591
(0.055) (0.107) (0.077) (0.119)

Mental health index (Z) 0.020 -0.000 0.061 -0.042 0.412 0.604
(0.028) (0.063) (0.040) (0.050)

Menstrual health problems index (Z) 0.018 0.000 0.042 -0.013 0.699 0.919
(0.043) (0.092) (0.059) (0.089)

Menstruation inhibiting school activity index (Z) 0.032 0.000 0.042 0.041 0.316 0.330
(0.010) (0.042) (0.001) (0.001)

Received info. on hygiene (Z) 0.037 -0.000 0.055 0.036 0.455 0.687
(0.027) (0.067) (0.032) (0.058)

Received info. on menstruation (Z) 0.021 -0.000 0.066 -0.049 0.520 0.694
(0.043) (0.084) (0.060) (0.091)

Willingness to speak about hygiene (Z) -0.006 -0.000 -0.011 -0.001 0.899 0.989
(0.035) (0.074) (0.051) (0.063)

Willingness to speak about menstruation (Z) 0.040 -0.000 0.058 0.043 0.415 0.648
(0.032) (0.056) (0.044) (0.076)

Exposure to bullying (self-reported) (Z) 0.032 0.000 0.021 0.082 0.757 0.357
(0.031) (0.055) (0.042) (0.070)

Attitudes towards menstruation (Z) -0.072 0.000 -0.134 -0.014 0.213 0.907
(0.042) (0.091) (0.057) (0.085)

Shame response to vignettes (Z) 0.020 -0.000 0.015 0.048 0.880 0.692
(0.043) (0.080) (0.060) (0.093)

Perceived norms related to menstruation (Z) 0.076 -0.000 0.089 0.120 0.277 0.222
(0.036) (0.064) (0.052) (0.075)

Social desirability index (Z) 0.006 0.000 0.037 -0.051 0.538 0.456
(0.024) (0.051) (0.033) (0.045)

Observed hygiene: home (Z) -0.024 0.000 -0.065 0.035 0.407 0.721
(0.033) (0.066) (0.043) (0.073)

Observations 2390 568 1216 606

Schools 140 35 70 35

Notes: Sample includes all girls at baseline. Columns (1)-(4) show means and standard deviations of indexes calculated using
the girls’ baseline survey. Columns (5)-(6) show the p-value of a pairwise test comparing Base Only and Base + YGL with control,
respectively. Standard errors cluster at the school level. *p < 0.1, **p <0.05, ***p < 0.01.
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Table A3: Baseline balance: school-level characteristics

(€8] (2) 3 @ 3)-2 ®-2
Total Control Base + YGL  Base Only Pairwise t-test Pairwise t-test
Variable Mean/(SE) Mean/(SE) Mean/(SE) Mean/(SE) P-value P-value
Share of girls enrolled 0.515 0.511 0.518 0.513 0.554 0.895
(0.005) (0.011) (0.007) (0.010)
Secondary School 0.529 0.514 0.543 0.514 0.785 1.000
(0.042) (0.086) (0.060) (0.086)
Any projects ongoing in school 0.293 0.371 0.243 0.314 0.172 0.621
(0.039) (0.083) (0.052) (0.080)
Total number of students 212.821 208.486 218.629 205.543 0.671 0.907
(9.315) (19.102) (13.883) (16.358)
Number of girls 108.971 105.886 112.529 104.943 0.612 0.945
(5.084) (10.566) (7.587) (8.715)
Number of girls aged 8 or above 90.336 92.143 91.871 85.457 0.983 0.629
(4.995) (10.843) (7.323) (8.476)
Number of girls aged 12 or above 67.886 70.371 67.414 66.343 0.816 0.784
(5.047) (11.084) (7.065) (9.535)
School is accessible 0.100 0.086 0.114 0.086 0.656 1.000
(0.025) (0.048) (0.038) (0.048)
Years since school was opened 29.229 30.000 28.429 30.057 0.726 0.992
(1.826) (3.810) (2.520) (3.761)
Functional water access point 0.532 0.529 0.529 0.543 0.994 0.912
(0.042) (0.087) (0.060) (0.085)
School has a latrine 0.921 0.886 0.929 0.943 0.464 0.400
(0.023) (0.055) (0.031) (0.040)
Latrine is functional 0.886 0.857 0.914 0.857 0.372 1.000
(0.027) (0.060) (0.034) (0.060)
School has a shower facility 0.036 0.029 0.043 0.029 0.722 1.000
(0.016) (0.029) (0.024) (0.029)
Shower is functional 0.029 0.000 0.043 0.029 0.218 0.321
(0.014) (0.000) (0.024) (0.029)
School has a handwashing station 0.550 0.486 0.600 0.514 0.270 0.814
(0.042) (0.086) (0.059) (0.086)
Handwashing station is functional 0.457 0.400 0.486 0.457 0.411 0.635
(0.042) (0.084) (0.060) (0.085)
School has a water point 0.250 0.286 0.200 0.314 0.329 0.798
(0.037) (0.077) (0.048) (0.080)
Water point is functional 0.150 0.171 0.100 0.229 0.299 0.557
(0.030) (0.065) (0.036) (0.072)
Distance to commune headquarters (km) 7.196 7.771 6.833 7.346 0.472 0.809
(0.567) (1.123) (0.728) (1.353)
Private School 0.050 0.086 0.029 0.057 0.199 0.648
(0.018) (0.048) (0.020) (0.040)

Notes: Columns 1-4 show means with standard errors in parentheses. Columns 5-6 show p-values from pairwise t-tests comparing
Base+YGL and Base Only to control, respectively. Sample includes all 140 schools at baseline. Randomization was stratified by
school characteristics. *p < 0.1, **p < 0.05, ***p < 0.01.
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Table A5: Are effects driven by participants with high social desirability bias?

Outcome Base Only Base + YGL High SDB Base x High SDB  (Base+YGL) x High SDB N

Learning tests 0.207*** 0.168*** 0.055 0.003 -0.092 2167
(0.077) [0.007] (0.063) [0.008] (0.093) [0.552]  (0.090) [0.978] (0.088) [0.295]

Physical health -0.070 0.004 0.071 -0.017 0.000 2256
(0.086) [0.414] (0.069) [0.957] (0.120) [0.553]  (0.138) [0.904] (0.107) [0.997]

Mental health (heart rate rev.) 0.091 0.150* 0.031 0.081 -0.044 1904
(0.099) [0.358] (0.080) [0.059] (0.120) [0.797] (0.147) [0.583] (0.116) [0.705]

Menstrual stigma (rev.) 0.485%** 0.870%** 0.001 -0.130 -0.121 2256
(0.081) [0.000] (0.066) [0.000] (0.088) [0.994] (0.093) [0.161] (0.084) [0.151]

Menstrual stigma (lab rev.) 0.573%** 0.591%** 0.026 0.073 -0.095 2256
(0.165) [0.001] (0.145) [0.000] (0.067) [0.695] (0.083) [0.377] (0.074) [0.197]

Hygiene knowledge 0.436%** 0.516%** -0.068 -0.043 -0.057 2167
(0.077) [0.000] (0.067) [0.000] (0.086) [0.430] (0.093) [0.648] (0.081) [0.480]

Hygiene behavior 0.288*** 0.623*** -0.001 0.048 -0.102 2256
(0.093) [0.002] (0.080) [0.000] (0.105) [0.990] (0.119) [0.689] (0.104) [0.327]

School social climate 0.155* 0.204*** 0.052 -0.124 -0.033 2167

(0.093) [0.096]

(0.069) [0.003]

(0.102) [0.612]

(0.108) [0.252]

(0.096) [0.733]

Notes: Outcomes are the same indices as in Figure 2. Each row is a separate regression. High SDB = 1 if the girl’s baseline
Crowne-Marlowe social desirability score is above median. Columns 4-5 show interactions testing whether treatment effects differ
for high-SDB girls. Standard errors clustered at school level in parentheses; p-values in brackets. Controls include stratum fixed
effects and LASSO-selected baseline controls. * p < 0.1, **p < 0.05, *** p < 0.01.

Figure A6: Distribution of learning test scores at endline

Primary & secondary
]

Primary only

Base+YGL

I:' Base only
I:] Control

Density

Secondary only

-4 2 0 2 4
Learning score (Z)

Notes: Density plot of learning test scores (academic achievement and cognitive tests combined) in each treatment arm. First panel
includes both primary and secondary, second panel is only primary schools, and third panel is only secondary schools.
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Table A7: Effects on each individual learning test

(€))] 2 3) €] ©) ©
VARIABLES Math fluency Reading fluency Listening Comprehension Digit span Reverse digit span
Base Only 0.254%** 0.159%** 0.110 0.080 0.114* 0.048
(0.082) (0.049) (0.080) (0.076) (0.062) (0.068)
Base + YGL 0.150** 0.073* 0.044 0.041 0.033 0.107**
(0.062) (0.041) (0.062) (0.058) (0.051) (0.050)
Observations 2,167 2,167 2,167 2,167 2,167 2,167
Data source Girls Girls Girls Girls Girls Girls
p: Treated =0 .0036 .0106 .2596 .3388 .2386 .0575
p: Base Only = Base + YGL .1093 .0372 .3621 .5816 .1534 .3625

Notes: The outcomes are the individual components of the learning tests implemented during the girls’ endline survey. All scores are
in control group standard deviations. Sample includes all girls at endline interviewed in person. Standard errors are clustered at
the school level and are in parentheses; controls include stratum fixed effects and the baseline controls selected by double LASSO.
*p < 0.1, ** p < 0.05, *** p < 0.01.

Table A8: Boys’ school attendance

(D (2)
# boys # boys
present present

(spot-checks) (registers)

Base Only -2.444 1.906
(4.002) (3.103)
Base + YGL -1.746 -0.057
(3.057) (2.615)
Observations 660 34,455
Control mean 52.5 57.3
Control SD 42.5 78.7
p: Treated=0 0.513 0.814
p: Base Only=Base+YGL 0.834 0.532

Notes: Column 1: outcome is the number of boys physically present during the spot checks. Observations are at the school x wave
level. Specification controls for spot check wave fixed effects. Column 2: outcome is the number of boys present on a given day
according to official school registers. Observations are at the school x day level. Specification controls for day fixed effects. Both
columns control for stratum fixed effects and cluster standard errors at the school level.
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Table A9: Urinary tract health: robustness

€)) (2) ()
Cystitis
Any symptom
UTI # UTI threshold
symptoms symptoms (Alidjanov
(=1 (0-7) et al.)
Base Only 0.027 0.028 -0.008
(0.023) (0.040) (0.011)
Base + YGL -0.019 -0.037 -0.004
(0.019) (0.032) (0.007)
Observations 2,256 2,256 2,256
Data source Girls Girls Girls
Control mean .207 .35 .041
Control SD 406 776 .198
p: Treated =0 0.863 0.624 0.423
p: Base Only = Base + YGL 0.018 0.069 0.731

Notes: Column 1: binary indicator for any UTI symptoms with moderate/severe intensity (severity > 2). Column 2: count of
symptoms at moderate/severe levels (0-7 scale, higher = worse health). Column 3: acute cystitis threshold (sum of severities for
symptoms ul-u6 > 6, following the threshold recommended in Alidjanov et al., 2014). Standard errors clustered at school level in
parentheses. Controls include stratum fixed effects and LASSO-selected baseline controls. * p < 0.1, **p < 0.05, *** p < 0.01.

Table A10: Main results controlling for enumerator fixed effects

Base Only Base+YGL N
Learning tests 0.181%*** 0.117%** 2167
(0.055) [0.001]  (0.042) [0.006]
Physical health -0.011 0.043 2256
(0.051) [0.821] (0.042) [0.307]
Mental health (heart rate rev.) 0.117** 0.116** 1904
(0.056) [0.035] (0.050) [0.020]
Menstrual stigma (rev.) 0.454%*** 0.840%** 2256
(0.068) [0.000]  (0.054) [0.000]
Menstrual stigma (lab rev.) 0.644%** 0.563%** 2256
(0.139) [0.000]  (0.127) [0.000]
Hygiene knowledge 0.427*** 0.509%*** 2167
(0.056) [0.000] (0.047) [0.000]
Hygiene behavior 0.343%** 0.611*** 2256
(0.074) [0.000] (0.063) [0.000]
School social climate 0.102 0.192%%** 2167

(0.065) [0.115]

(0.045) [0.000]

Notes: Outcomes are the same indices as in Figure 2. All specifications include stratum fixed effects, LASSO-selected baseline
controls, and fixed effects for 32 enumerators. Standard errors clustered at school level in parentheses; p-values in brackets. * p <

0.1, ** p <0.05, *** p < 0.01.
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Table A11: Heterogeneity by whether girls had reached menarche at baseline

Base Only Base + YGL Menarche at baseline Base x Menarche at base. Base+YGL x Menarche at base. N

Learning tests 0.200%* 0.056 0.007 -0.128 0.024 2165
(0.094) [0.033] (0.067) [0.398] (0.140) [0.962] (0.126) [0.309] (0.088) [0.785]

Physical health -0.085 -0.007 0.351%* 0.033 0.040 2254
(0.075) [0.259]  (0.061) [0.909] (0.175) [0.046] (0.114) [0.772] (0.088) [0.650]

Mental health (heart rate rev.) 0.066 0.050 -0.231 0.103 0.135 1902
(0.079) [0.407] (0.068) [0.462] (0.168) [0.168] (0.113) [0.363] (0.103) [0.190]

Menstrual stigma (rev.) 0.460%** 0.884%** 0.214 -0.106 -0.180* 2254
(0.089) [0.000] (0.065) [0.000] (0.157) [0.173] (0.120) [0.379] (0.095) [0.058]

Menstrual stigma (lab rev.) 0.708%** 0.662%** 0.374** -0.245 -0.291 2254
(0.162) [0.000] (0.156) [0.000] (0.172) [0.030] (0.216) [0.258] (0.180) [0.106]

Hygiene knowledge 0.461%** 0.594%** 0.261* -0.138 —0.263*** 2165
(0.092) [0.000] (0.067) [0.000] (0.139) [0.061] (0.119) [0.246] (0.100) [0.009]

Hygiene behavior 0.221%* 0.494*** 0.170 0.219* 0.180* 2254
(0.093) [0.017] (0.082) [0.000] (0.146) [0.245] (0.125) [0.081] (0.092) [0.051]

School social climate -0.077 0.066 0.011 0.258%** 0.217** 2165

(0.088) [0.381]

(0.067) [0.328]

(0.161) [0.945]

(0.120) [0.031]

(0.089) [0.015]

Notes: Outcomes are the same indices as in Figure 2. Each row is a separate regression. Menarche at baseline = 1 if the girl had
reached menarche at baseline. Columns 4-5 show interactions testing whether treatment effects differ for girls who had reached
menarche. Standard errors clustered at school level in parentheses; p-values in brackets. Controls include stratum fixed effects and
LASSO-selected baseline controls. *p < 0.1, **p < 0.05, *** p < 0.01.

Table A12: Depression (CESD index) at midline and endline

Midline Endline
(€] (2) (3) “® (5) (6)
Index Positive ~ Negative  Index Positive ~ Negative
(Z) Emotions Emotions (Z) Emotions Emotions
) (2) (2) (2)
Base Only -0.039 0.035 -0.018 -0.025 0.060 0.101
(0.045) (0.049) (0.068) (0.067) (0.073) (0.064)
Base+YGL -0.003 0.051 0.140**  -0.028 0.052 0.074
(0.041) (0.041) (0.057) (0.063) (0.066) (0.054)
Observations 1,963 1,963 1,963 1,964 1,964 1,964
Data source Girls Girls Girls Girls Girls Girls
p: Treated=0 0.700 0.234 0.101 0.649 0.385 0.107
p: Base Only=Base+YGL  0.390 0.731 0.013 0.959 0.889 0.624

Notes: Only girls who were interviewed at both midline and endline are included. All outcomes are normalized by the mean and
standard deviation of the control group at endline. Only questions that were included in both midline and endline are included.
Index (columns 1 and 4) is an index constructed using factor-analysis-based weightings on both “positive” and “negative” emotion
questions, and correcting for acquiescence bias. Positive Emotions (columns 2 and 5) and Negative Emotions (columns 3 and 6) show
the effects on positive and negative emotion questions separately, with higher values indicating experiencing those emotions more

frequently. For indexes (1 and 4), a higher index indicates improved mental health (negative emotions are reverse-coded).
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Table A13: Boys’ outcomes: knowledge, attitudes, and collaboration
(D (2) (3) 4) (5)
Health Menstr.
Menstruation info. info. Attitudes Cleaning
knowledge  diffusion diffusion index collaboration
(2) (Z) (2) (Z) (2)
Base Only 0.246%** 0.259*  0.509***  0.218** 0.443%***
(0.086) (0.141) (0.145) (0.100) (0.162)
Base + YGL 0.323*** 0.700%**  1.071%** (0.415%** 0.398%**
(0.067) (0.116) (0.125) (0.079) (0.146)
Observations 1,323 1,325 1,325 1,322 1,325
Data source Boys Boys Boys Boys Boys
p: Treated=0 <0.001 <0.001 <0.001 <0.001 0.003
p: Base Only=Base+YGL 0.346 <0.001 <0.001 0.024 0.745

Notes: All outcomes are indices in Z-scores: menstruation knowledge, health information diffusion, menstruation information
diffusion, progressive menstruation attitudes, and cleaning collaboration at school. Standard errors clustered at school level in
parentheses. Controls include stratum fixed effects. *p < 0.1, ** p < 0.05, *** p < 0.01.

Table A14: Mothers’ knowledge, behavior, and perceptions of girls’ behavior

(D (2) 3) ) (5) (6)
Hygiene  Menstr.  Hygiene Menstr Girls’
knowl. knowl.  behavior behavior Attitudes behavior
VARIABLES (Z2) 2 (Z) ¥4 (¥4 (2)
Base Only 0.010 0.093 -0.104 0.028 0.333***  .0.143*
(0.085) (0.073) (0.076)  (0.061) (0.065) (0.077)
Base + YGL 0.029  0.220***  -0.046 0.007 0.350%** 0.017
(0.073) (0.059) (0.064) (0.057) (0.055) (0.061)
Observations 2,287 2,286 2,287 2,287 2,287 2,260
Data source Mothers Mothers Mothers Mothers Mothers Mothers
p: Treated = 0 .7483 .0018 .2798 .8039 <0.001 .5778
p: Base Only = Base + YGL ~ .7853 .0463 .3866 .6174 .7849 .0176

Notes: Hygiene knowledge index (column 1) combines questions about WASH knowledge related to the program. Menstruation
knowledge index (column 2) is constructed from questions that test mothers’ knowledge about menstruation. Hygiene behavior
index (column 3) compiles questions about hygiene behavior during the last week. Menstruation behavior index (column 4) includes
questions about mothers’ behavior during the last period, such as the use of serviettes. Attitudes (column 5) includes questions about
attitudes towards menstruation, where a higher value indicates more progressive attitudes. Girls’ behavior (column 6) includes
mothers’ reports about the psychosocial behavior of their daughters using a Strengths and Difficulties Questionnaire, measuring
problematic emotions and behaviors of the girls, as reported by mothers. Standard errors are clustered at the school level and are
in parentheses; controls include stratum fixed effects and the baseline controls selected by double LASSO. * p < 0.1, ** p < 0.05,
#% p < 0.01.
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Figure A15: Misperceptions about others’ menstruation attitudes

A. Other girls B. Mothers
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Notes: This figure shows treatment effects on second-order beliefs—girls’ predictions about others’ attitudes toward menstruation.
Left bar in each panel is actual attitude responses made by that group, right bar is girls’ predictions of that group’s attitude responses.
All are normalized by control group actual attitudes. Second-order beliefs were asked for a subset of all attitude questions (see
Appendix K.1) and actual choices shown in this Figure are for the same set of questions, explaining the difference in point estimates
compared to Table A13, column 4 and Table A14, column 5. Panel A: predictions about other girls. Panel B: predictions about mothers.
Panel C: predictions about boys. Panel D: predictions about teachers. Higher values indicate more (predicted) progressive attitudes. All
specifications include stratum fixed effects and LASSO-selected baseline controls, with standard errors clustered at school level. Bars
show 95% confidence intervals.
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Table A16: Effects on teasing and bullying (reversed), disaggregated

@® (2 3 @ ) (6 (%) ® ()]
Self-report  Self-report Peer-report  Peer-report Teacher-report Teacher-report
Self-report  Teasing Bullying  Peer-report  Teasing Bullying  Teacher-report Teasing Bullying
Combined only only Combined only only Combined only only
(rev.) (rev.) (rev.) (rev.) (rev.) (rev.) (rev.) (rev.) (rev.)
(2 2 (2) (2 (2) (2 2 (2 (2)
Base Only -0.029 -0.108 0.083* 0.074 0.029 0.081* 0.067 0.023 0.074
(0.059) (0.066) (0.046) (0.052) (0.061) (0.046) (0.056) (0.067) (0.049)
Base + YGL 0.026 -0.020 0.069* 0.061 0.006 0.070 0.028 -0.032 0.052
(0.053) (0.058) (0.040) (0.050) (0.059) (0.044) (0.052) (0.061) (0.047)
Observations 2,167 2,167 2,167 3,042 3,042 3,042 3,637 3,637 3,637
Data source Girls Girls Girls Girls Girls Girls Teachers Teachers Teachers
p: Treated=0 0.893 0.386 0.062 0.146 0.786 0.065 0.434 0.776 0.192
p: Base Only=Base+YGL 0.293 0.109 0.735 0.779 0.694 0.787 0.391 0.327 0.579

Notes: All measures are reversed so that higher values indicate less teasing/bullying (better outcomes). Columns (1)-(3) are girls’
reports about teasing and bullying towards themselves. Columns (4)-(6) are girls’ reports about teasing and bullying towards other
girls, using a randomly selected subset of 2 or 3 girls in their grade-level (and removing cases where the respondent did not know the
other girl). Columns (7)-(9) are teachers’ reports about randomly selected girls in their class. Each teacher reports on a randomly
selected sample of 3 girls from their class; the observations are at the teacher x girl level. Columns (1), (4) and (7) combine reports
of both teasing and severe bullying. Columns (2), (5), and (8) include only teasing. Columns (3), (6) and (9) include only severe
bullying. Combined indexes are constructed using loadings from exploratory factor analysis. The same relative loadings are used for
teasing and bullying. Standard errors are clustered at the school level and are in parentheses. Sample includes all girls at endline
interviewed in person. Controls include stratum fixed effects and the baseline controls selected by double LASSO. All outcomes are
in control group standard deviations.

Table A17: School social climate: robustness to excluding girls who dropped out

Outcome group:

Bullying (reversed) Network connection

(€)) (2) 3 (€] ) (6) 7 (8
Combined
index:
school w/ w/
psychosocial Intimidation/ About Girls Boys Cleaning
climate Teasing  harassment menstr. Overall only only collaboration
(2) (2) (2) (2) (2) (2) (2) (2)
Base Only 0.086 -0.134* 0.096* -0.158** 0.150* 0.070 0.179** -0.017
(0.067) (0.071) (0.050) (0.067) (0.087) (0.081) (0.086) (0.067)
Base + YGL 0.172%** -0.036 0.063 -0.227%*%*  (0.245%**  0.173*** (0.246%** 0.226%**
(0.058) (0.063) (0.042) (0.062) (0.079) (0.066) (0.083) (0.066)
Observations 1,795 1,795 1,795 1,795 1,795 1,795 1,795 1,795
Data source Girls Girls Girls Girls Girls Girls Girls Girls
p: Treated=0 0.008 0.262 0.082 <0.001 0.003 0.024 0.003 0.022
p: Base Only=Base+YGL 0.154 0.102 0.456 0.264 0.199 0.134 0.358 <0.001

Notes: This table replicates Table 7 but restricts to girls who were still enrolled in school at endline (N=1,795). The main table
includes 372 additional girls who had dropped out of school, for whom some bullying and network questions (which reference
“classmates”) may be less applicable. Results are similar in magnitude and significance, suggesting the main findings are robust to
this sample restriction. All bullying measures are reversed so positive values indicate less bullying (better outcomes). The cleaning
collaboration index (column 8) is shown separately and is not included in the combined social climate index in Table 7, as these
questions were not asked to girls who had dropped out of school. Standard errors clustered at school level in parentheses. Controls
include stratum fixed effects and LASSO-selected baseline controls. * p < 0.1, **p < 0.05, ***p < 0.01.
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Table A18: Teasing by boys or by other girls

@ (2) 3) @ (5) (6)
Teased Teased Teased Teased Teased Teased
by boy(s) by girls(s) by boy(s) by girls(s) about menstr. about menstr.
(Self-reported)  (Self-reported) (Peer-reported) (Peer-reported) by boy(s) by girls(s)

VARIABLES (=1 (=1 (=D (=1 (=1 (=D
Base Only 0.024 0.022 -0.009 -0.013 0.034** -0.003

(0.026) (0.022) (0.026) (0.020) (0.016) (0.012)
Base + YGL 0.006 0.009 0.013 0.007 0.068%** 0.007

(0.022) (0.020) (0.024) (0.018) (0.014) (0.011)
Observations 2,167 2,167 3,042 3,042 2,256 2,256
Data source Girls Girls Girls Girls Girls Girls
Control mean 241 222 .252 157 .05 .048
Control SD 428 416 435 .364 .218 214
p: Treated =0 .5892 4896 .8341 9663 <0.001 .6125
p: Base Only = Base + YGL 419 .5294 .382 .3633 .0241 3718

Notes: Columns (1), (3), (5): outcome = 1 when girl was teased by a boy. Columns (2), (4), (6): outcome = 1 when girl was
teased by a girl. Columns (1) and (2) are girls’ reports about teasing towards themselves. Columns (3) and (4) are girls reports
about randomly selected girls in their class. Columns (5) and (6) are self-reports about teasing specifically about menstruation.
Sample includes all girls at endline interviewed in person. Controls include stratum fixed effects and the baseline controls selected
by double LASSO. Standard errors are clustered at the school level and are in parentheses. *p < 0.1, **p < 0.05, ***p < 0.01.

Figure A19: Individual network questions

About girls only About boys only
More friends than last year (=1) - _'I_ A More friends than last year (=1) - __‘tlf
# talks with at break - = "“_ # talks with at break - _*I__;'_"__
# speaks with about menstruation 4 i A —— # speaks with about menstruation 4 : —Ah— e
# shares with 4 — ,_"‘ # shares with - TL‘__.
‘ [}
# plays with 1 A— # plays with 1 —A—
1 1
# organizes cleaning together - - # organizes cleaning together 4 —&-_—A_
1 1
# friends A e # friends A B
1 1
About both -0.3 0.0 0.3 0.6
boys & girls
Help each other with work (=1) 4 "4_ -
[}
Freq. sharing — ‘_

|

Freq. helping each other with work 4 +_"‘ —L
[}

. . | S—
Freq. doing ho ork with others - —
req. doing homework wi ers : Base + YGL
Does homework with others (=1) 4 irulll + Base only

0.3 0.0 03 06
Effect of treatment (standardized Z-score)

Notes: This figure shows the effects on each outcome that is used in the network index in Table 7. Only girls included in the baseline
sample were used. All outcomes are normalized using the control mean and standard deviation from the endline. All regressions
control for stratum fixed effects and confidence intervals are calculated based on standard errors clustered at the school level.
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Table A20: Effects on marriage and pregnancy

Data source: Mothers, Endline 1 Girls, Endline 2
(D 2) 3) )
Dependent variable: Has been Pregnant At least one girl Number of girls
married nowor pregnant in school, pregnant in school,
(=1 last year most recent most recent
(=1 school year (=1) school year
Base Only 0.009 0.016** 0.100*** 0.136**
(0.008) (0.007) (0.035) (0.064)
Base + YGL 0.002 0.009 0.006 0.000
(0.007) (0.007) (0.029) (0.052)
Observations 2,287 2,287 2,702 2,702
Data source Mothers  Mothers Girls Girls
Control mean .024 .02 12 .176
Control SD .152 141 325 .598
p: Treated=0 0.502 0.066 0.195 0.381

Notes: Columns 1-2: mothers’ reports about daughters at endline 1. Column 1: girl has been married (binary). Column 2: girl
pregnant now or in last year (binary). Columns 3-4: girls’ reports at endline 2 about pregnancies in their school. Column 3: at least
one girl pregnant in most recent school year (binary). Column 4: number of girls pregnant in most recent school year. Standard
errors clustered at school level in parentheses. Controls include LASSO-selected baseline controls for endline 1 and stratum fixed
effects for all columns.

Figure A21: Histogram: number of pregnant girls in each school

Base + YGL Base only Control

100%

75%

Relative Frequency

4 0 1 2 3 4 0 1 2 3 4
Number in school pregnant or pregnant last year

Notes: Observation is at the school level. Shows the histogram of the number of pregnant girls in a school at endline, divided by the
total number of schools in each treatment group in order to maintain comparability between Base+YGL (70 schools), Base Only (35
schools) and Control schools (35 schools). Pregnancy = 1 if mothers responded that their daughter was currently pregnant or had been
pregnant in the last year.
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Table A22: Heterogeneous effects on school social climate by primary vs. secondary

(€5) @ 3 4 5 (6) @
Teasing Teasing Bullying Teasing and  Network Network Network
(Self-report) about menstr.  (Self-report) bullying connection connection connection
(Self-report) (Teacher index w. girls w. boys
report) only only
Panel A. Primary Schools
Base Only -0.015 -0.076 0.085 -0.174* 0.019 -0.061 0.076
(0.102) (0.089) (0.072) (0.089) (0.105) (0.098) (0.100)
Base + YGL -0.157* -0.321%** -0.018 -0.024 0.160%** 0.097 0.167**
(0.092) (0.073) (0.069) (0.092) (0.072) (0.070) (0.074)
Observations 875 875 875 1,365 875 875 875
Control mean .185 .055 -.04 .049 -21 -.03 -.29
p: Treated=0 0.218 <0.001 0.787 0.471 0.096 0.521 0.040
p: Base Only=Base+YGL 0.087 0.012 0.118 0.023 0.181 0.077 0.388
Panel B. Secondary Schools
Base Only -0.164** -0.179* 0.082 -0.004 0.287** 0.167 0.299**
(0.077) (0.098) (0.057) (0.069) (0.124) (0.107) (0.120)
Base + YGL 0.064 -0.236%** 0.130%** -0.029 0.344*** 0.245%** 0.333%**
(0.068) (0.090) (0.046) (0.062) (0.112) (0.092) (0.114)
Observations 1,292 1,292 1,292 2,272 1,292 1,292 1,292
Control mean -.13 -.04 .032 -.03 .155 .024 216
p: Treated=0 0.889 0.009 0.011 0.711 0.002 0.013 0.003
p: Base Only=Base+YGL <0.001 0.501 0.299 0.669 0.554 0.350 0.706
Panel C. Interaction term p-values
p: Base Only x Secondary = 0 0.246 0.442 0.970 0.133 0.134 0.123 0.203
p: Base+YGL x Secondary = 0 0.066* 0.469 0.080* 0.960 0.166 0.208 0.211
p: (Base Only x Sec.) = (Base+YGL x Sec.) 0.001*** 0.151 0.066* 0.045** 0.672 0.523 0.826
p: Treated x Secondary = 0 0.392 0.847 0.211 0.688 0.108 0.122 0.160

Notes: All teasing and bullying measures are reversed: positive values indicate less teasing/bullying (better outcomes). Panel
A: primary schools. Panel B: secondary schools. Columns 1-3: teasing and bullying measures from girls’ self-reports. Column
4: teachers’ reports. Columns 5-7: network connection indices. Panel C: p-values from pooled regressions testing school level
interactions. All outcomes in Z-scores. Standard errors clustered at school level in parentheses. Controls include stratum fixed
effects and LASSO-selected baseline controls (columns 1-3, 5-7); column 4 uses OLS without LASSO. * p < 0.1, **p < 0.05, *** p
< 0.01.

Table A23: Learning mediation analysis: controlling for main outcome indexes

@ ) 3) 4 (5) (6) ) (®) ©)
Learning tests Learning tests Learning tests Learning tests Learning tests Learning tests Learning tests Learning tests Learning tests

Base Only 0.199** 0.202%* 0.143* 0.091 0.154* 0.068 0.158** 0.171%* 0.195%*

(0.081) (0.081) (0.080) (0.073) (0.084) (0.077) (0.079) (0.073) (0.081)
Base + YGL 0.117%* 0.114* 0.104 -0.091 0.077 -0.040 0.047 0.009 0.108*

(0.058) (0.058) (0.057) (0.058) (0.063) (0.059) (0.059) (0.065) (0.057)
Physical health 0.086**

(0.021)
Mental health (heart rate, rev.) 0.037*
(0.022)
Menstrual stigma, self-report (rev.) 0.254%%*
(0.025)
Menstrual stigma, observed (rev.) 0.072*
(0.042)
Hygiene knowledge 0.316%**
(0.029)
Hygiene behavior 0.105%**
(0.021)
Observed cleanliness 0.206***
(0.047)
School social climate 0.047**
(0.019)

Observations 2,167 2,167 1,904 2,167 2,167 2,167 2,167 2,167 2,167

Notes: Outcome is learning test scores (Z). Each column includes the Base Only and Base+YGL treatment indicators plus one
of the main outcome indexes (Z-scores, as in Figure 2) as a potential mediator: (1) no mediator, (2) physical health, (3) heart
rate (reversed), (4) menstrual stigma, self-report (reversed), (5) menstrual stigma, observed (reversed), (6) hygiene knowledge,
(7) hygiene behavior, (8) school psychosocial climate. Standard errors clustered at school level in parentheses. Controls include
stratum fixed effects. *p < 0.1, **p <0.05, ***p < 0.01.
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Table A24: Restrictions to girls’ activities due to menstruation (among girls who reached menarche at
baseline)

(€3] (2 €)) 4 (5) 6) 7
Left
Absent  school Couldn’t Missed
because during participate  social Other
Any Absent ill day fully activities  activities
VARIABLES =D =D =1 =D =D =D =D
Base Only -0.005 -0.021  -0.000 -0.047* 0.002 0.001 -0.008
(0.046) (0.027) (0.019) (0.025) (0.035) (0.025)  (0.026)
Base + YGL -0.074** -0.036* -0.017 -0.033*  -0.059** -0.029 0.005

(0.034) (0.019) (0.017) (0.020) (0.023) (0.022)  (0.025)

Observations 1,055 1,055 1,052 1,055 1,055 1,055 1,055
Data source Girls Girls Girls Girls Girls Girls Girls
Control mean .375 117 .05 .108 .225 .096 113
Control SD 485 .322 .219 311 418 .295 317
p: Treated =0 1174 .1069 .5066 .0541 .1049 .3843 9719
p: Base Only = Base + YGL .1234 .5282 .2358 .4908 .0647 .1067 .5638

Notes: Shows girls’ reports of restrictions to their activities because of menstruation at endline. Sample only includes 1,053 girls
who reported having started menarche at baseline and interviewed in person at endline. We use baseline menarche rather than
endline because at endline there is a small (5%) but significant difference in the share of girls report having started menarche,
possibly related to reduced menstrual stigma leading to less underreporting in treatment schools. Standard errors are clustered at
the school level and are in parentheses. Controls include stratum fixed effects and the baseline controls selected by double LASSO.
Column (1): outcome is whether any of columns (2)-(7) are true. Column (2): has the girl ever been absent from school because
of menstruation? Column (3): has the girl ever been absent because they were ill because of menstruation? Column (4): has the
girl ever left school during the school day because of menstruation? Column (5): does the girl report not being able to participate
fully in school activities because of menstruation? Column (6): has the girl missed any social activities because of menstruation?
Column (7): has the girl been restricted from any other activities due to menstruation? The recall period used is whether these
restrictions have ever occurred to them, so the questions were asked to all girls including those who had dropped out of school in
the last year.

Table A25: Heterogeneity by whether girls started menarche between baseline and endline

Base Only Base + YGL Newly menstr.  Base x Newly menstr. Base+YGL x Newly menstr. N

Learning tests 0.135* 0.060 0.016 0.072 0.070 2167
(0.071) [0.057] (0.055) [0.279] (0.094) [0.862] (0.147) [0.626] (0.100) [0.481]

Physical health -0.089 -0.031 -0.203* 0.077 0.128 2256
(0.066) [0.174]  (0.051) [0.543] (0.109) [0.063] (0.160) [0.632] (0.123) [0.297]

Mental health (heart rate rev.) 0.102* 0.108** 0.058 0.040 0.021 1904
(0.060) [0.089] (0.055) [0.048] (0.106) [0.586] (0.129) [0.755] (0.115) [0.856]

Menstrual stigma (rev.) 0.371%%* 0.735%** 0.096 0.002 0.081 2256
(0.073) [0.000] (0.059) [0.000] (0.090) [0.284] (0.115) [0.987] (0.102) [0.430]

Menstrual stigma (lab rev.) 0.577%** 0.499%** -0.132 0.047 0.112 2256
(0.158) [0.000] (0.139) [0.000] (0.084) [0.116] (0.106) [0.656] (0.089) [0.210]

Hygiene knowledge 0.374%** 0.412%** 0.289%** -0.046 0.056 2167
(0.071) [0.000] (0.060) [0.000] (0.101) [0.004] (0.114) [0.688] (0.100) [0.574]

Hygiene behavior 0.243*** 0.446%** 1.059%*** 0.202* 0.312%** 2256
(0.077) [0.002]  (0.063) [0.000] (0.086) [0.000] (0.123) [0.099] (0.098) [0.001]

School social climate 0.051 0.124* —-0.006 -0.091 0.159 2167
(0.076) [0.500] (0.063) [0.052] (0.127) [0.963] (0.168) [0.589] (0.132) [0.227]

Notes: Outcomes are the same indices as in Figure 2. Each row is a separate regression. Newly menstr. = 1 if the girl started menarche
between baseline and endline (not menstruating at baseline but menstruating by endline). Columns 4-5 show interactions testing
whether treatment effects differ for girls that entered menarche between baseline and endline. Standard errors clustered at school
level in parentheses; p-values in brackets. Controls include stratum fixed effects and LASSO-selected baseline controls. * p < 0.1,
** p < 0.05, *** p < 0.01.
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Table A26: Effects on teachers

M 2) 3) @
Progressive Mens. Progressive  Absent
Menstruation Knowledge Gender Last
Attitudes Index Attitudes Month
(2) (2) (2) (=1
Base Only 0.668%** 0.135 0.093 -0.089
(0.085) (0.113) (0.123) (0.055)
Base + YGL 0.681%*** 0.166* 0.141 -0.007
(0.086) (0.093) (0.111) (0.048)
Observations 743 743 726 743
Data source Teachers Teachers Teachers  Teachers
Control mean 0 0 0 497
Control SD 1 1 1 .501
p: Treated=0 <0.001 0.079 0.226 0.441
p: Base Only=Base+YGL 0.815 0.760 0.649 0.111

Notes: Teacher survey outcomes. Column 1: progressive menstruation attitudes (Z-score combining attitudes about whether girls
should attend school during menstruation). Column 2: menstruation knowledge (Z-score of true/false questions). Column 3: WASH
knowledge (Z-score). Column 4: progressive gender attitudes (Z-score, disagreement with statements like “Boys are better leaders
than girls”). Column 5: teacher reported being absent at least once last month (binary). Sample includes both male and female
teachers. Standard errors clustered at school level in parentheses. Controls: stratum fixed effects and primary school dummy:.

Table A27: Changes in academic performance of selected YGLs

Change in grade (/20) Change in class rank

Intercept —1.173%%* 6.420% %
(0.205) (0.820)

Num.Obs. 191 191

Grade/rank at baseline 11.7 4.8

Notes: Sample includes all girls who were selected as YGLs (in January 2022) and interviewed at endline (in summer 2023) and
who were in school at endline. 255 YGLs were selected, 46 were not found at endline, and 18 of those found were no longer in
school and thus did not have school GPAs to elicit. During YGL nomination and at endline, girls were asked about their school
GPAs (out of a maximum of 20) and their rank in class. Column (1) shows the change in school GPAs from nomination to endline.
Column (2) shows the change in class rank from nomination to endline (with a higher rank indicating relatively worse academic
performance). Regressions control for stratum fixed effects, and standard errors are clustered at the school level. *p < 0.1, **p <
0.05, *** p < 0.01.
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Table A28: Heterogeneity by school size

Outcome Base Only Base+YGL Large School  Base Only x Large Base+YGL x Large N

Learning tests 0.382%%** 0.060 0.516%*** —0.309%* 0.138 2167
(0.093) [0.000] (0.063) [0.345] (0.179) [0.004]  (0.132) [0.019] (0.099) [0.165]

Attendance (spot checks) -0.088 -0.101 -0.066 0.169 0.274 698
(0.128) [0.494] (0.111) [0.363] (0.193) [0.735]  (0.202) [0.403] (0.174) [0.118]

Physical health -0.067 -0.029 -0.108 -0.010 0.053 2256
(0.085) [0.429] (0.069) [0.674] (0.193) [0.577]  (0.111) [0.926] (0.092) [0.563]

Mental health (heart rate rev.) 0.172 0.111 0.329 -0.073 0.057 1904
(0.105) [0.102] (0.089) [0.213] (0.229) [0.152]  (0.124) [0.559] (0.105) [0.587]

Menstrual stigma (rev.) 0.599%** 0.863*** -0.115 -0.273* -0.110 2256
(0.120) [0.000]  (0.076) [0.000] (0.167) [0.491]  (0.146) [0.061] (0.111) [0.321]

Menstrual stigma (lab rev.) 0.981*** 1.014%** 0.844 -0.670** -0.823*** 140
(0.243) [0.000] (0.229) [0.000] (0.679) [0.216]  (0.336) [0.048] (0.298) [0.007]

Hygiene knowledge 0.520%** 0.562%** -0.030 -0.166 -0.142 2167
(0.128) [0.000] (0.088) [0.000] (0.192) [0.877]  (0.150) [0.270] (0.114) [0.215]

Hygiene behavior 0.345%** 0.512%=** -0.034 -0.052 0.105 2256
(0.106) [0.001] (0.085) [0.000] (0.245) [0.891]  (0.149) [0.726] (0.125) [0.400]

Observed cleanliness 0.199 0.349 -0.114 -0.217 0.240 140
(0.277) [0.475] (0.226) [0.124] (0.465) [0.807]  (0.360) [0.548] (0.283) [0.399]

School social climate 0.023 0.000 —0.388%** 0.069 0.289%** 2167

(0.110) [0.836]

(0.077) [1.000]

(0.174) [0.026]

(0.142) [0.629]

(0.109) [0.008]

Notes: Outcomes are the same indices as in Figure 2. Large school = 1 if school has > median number of girls aged 12+ at baseline.
Columns 4-5: interactions testing whether treatment effects differ by school size. Standard errors clustered at school level in
parentheses; p-values in brackets. Controls include stratum fixed effects and LASSO-selected baseline controls. The Attendance
(spot checks) row uses schoolxwave level data (excluding baseline wave), with wave fixed effects and OLS. *p < 0.1, ** p < 0.05,
***p <0.01.
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B Robustness of main results

This appendix shows that our main conclusions are not altered when using randomization inference
p-values (Section B.1), or threatened by spillovers across girls (Section B.2), attrition (Section B.3),
composition effects of who remains in school (Section B.4), multiple hypothesis testing (Section
B.5), or crowd-in of other investments (Section B.6).

B.1 Randomization inference p-values

Table B1: Robustness: randomization inference p-values

Base+YGL Base Only Pooled Base Only vs.
Base+YGL
Learning tests .043 .023 .015 .201
Attendance (spot checks) .686 .92 717 .707
Mental health (heart rate, rev.) .03 .067 .011 .983
Physical health 939 .229 .658 .161
Menstrual stigma (rev.) <0.001 <0.001 <0.001 <0.001
Menstrual stigma (observed, rev.) T .001 <0.001 .001 .690
Hygiene knowledge <0.001 <0.001 <0.001 .278
Hygiene behavior <0.001 .001 <0.001 <0.001
Observed cleanlinessy .001 .66 .02 .007
School social climate .005 .564 .043 .063

Notes: Randomization inference p-values from 1000 replications. Outcomes are the same as in Figure 2. Columns show p-values
for: (1) Base+YGL effect, (2) Base Only effect, (3) Pooled treatment effect, (4) Test of equality between Base Only and Base+YGL.
Controls include stratum fixed effects and LASSO-selected baseline controls (except attendance which uses OLS with wave fixed
effects).

B.2 Spillovers
This section shows evidence that spillovers between schools do not drive our main results.

Our sample of 140 schools was selected to avoid cases where schools were very close to each other.
Nevertheless, since these schools were selected from only 3 districts in the region of Amoron’i Mania,
schools and households are in some cases close enough that there is a risk of spillover effects from
treatment schools to control schools.

Methodology. To evaluate whether such spillovers threaten our main results, we follow the method-
ology of Borusyak & Hull (2023) to test for spillover effects based on geographic proximity between
treatment and control schools. We use school GPS coordinates from administrative data and the
Endline 2 survey to calculate distances between all school pairs.

We construct spillover exposure measures based on baseline enrollment in nearby treated schools.
Specifically, for each school j, we calculate:

ActualNearbyTreated . = Z Enrollment },,scline /100 2)
Seg,djsﬁk
1 &
ExpectedNearbyTreated j; = ? Z Z Enrollment j,,seline/ 100 3
r=1se7,,d; <k

r>¥js—

where Enrollment j,,cline denotes the number of students enrolled in school s at baseline, 7; denotes
the set of actually treated schools that excludes j, d;, is the distance in kilometers between schools j
and s, k € {3,5} km is the distance threshold, and 7, represents the set of schools assigned to treat-
ment in randomization r. The expected enrollment is calculated as the average over R = 10,000
rerandomizations of treatment assignment within strata, following the original randomization pro-
tocol. Enrollment measures are scaled by dividing by 100 to ease coefficient interpretability.

This approach addresses the concern that schools may be spatially clustered in ways correlated with
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both treatment assignment and outcomes. By controlling for the expected spillover exposure under
random assignment, we isolate the causal effect of actual spillover exposure net of any geographic
clustering (e.g., this controls for differences in population density that would confound spillover
estimates).

There is substantial variation in potential spillover exposure: across the whole sample 28% of girls
have zero treated students from another school within 3km, the median number of treated students
from another school within 3km is 254, and the 90th percentile is 784. The equivalent figures for the
control group girls are: 26% with 0, median of 257, and 90th percentile of 727. To interpret these
numbers, note a) that distances are measured as the crow flies, which in the mountainous terrain
translates to much larger actual distances; and b) given that drop-out rates in primary school are
high, many children that treatment or control group children interact with in their villages are out
of school and hence not treated.

We then estimate the following specification for girl i in school j:

Y;; = Bo + B, Base Only; + ,Base+YGL; + yActualNearbyTreated ; + 6ExpectedNearbyTreated ;. + X;jl" + €
(C))]

where y captures the spillover effect per 100 students enrolled in nearby treated schools, controlling
for the expected geographic exposure captured by 6.

Results. Table B2 presents the results for our main outcomes using both 3km and 5km distance
thresholds. We find no consistent evidence of spillovers that would undermine our main results.
The spillover coefficients are generally small in magnitude and not statistically significant, provid-
ing reassurance that our main treatment effects are not confounded by spillovers between nearby
schools. The only significant estimate is a negative effect of treated students within 5km (0.024 SD
per 100 students) on physical health (p=0.013). Since this estimate is not robust to the change in
distance threshold, and would lead to a positive bias on the treatment effect estimates on health that
would not explain the null overall results, we do not see this as a threat to our main conclusions.

B.3 Tracking, attrition weights and Lee bounds
Tracking strategy. Regular data collection (“phase 1”) occurred between May and July 2023. This

phase included repeated visits to absent girls, mothers, and teachers. An intensive tracking phase
(“phase 2”) was then organized in October 2023 following a multi-pronged approach to minimize
attrition.

We revisited all schools where there was still a relatively large share of girls to track after the regular
data collection for any of the following reasons: (i) schools where many girls had been absent during
regular tracking because of seasonal work in mines, and where girls were expected to return to their
homestead in October; (ii) schools where there were many refusals because the regular survey visit
was too close to exams, and girls asked the team to return later; (iii) schools for which the survey
team did not have enough time for the girls’ survey during the regular phase; and (iv) schools where
fewer than two teachers were surveyed in the regular tracking phase.

In addition to this set of schools, we randomly selected 19 of the remaining 62 schools where at
least one girl was missing, and included these 19 schools for intensive tracking. This resulted in a
total sample of 83 schools to be revisited.

In the revisited schools, all remaining girl, mother, and teacher surveys were targeted for completion.
Some teams targeted the original school locality, while in parallel, other teams looked for girls who
had moved in their migration destination. This latter step involved in-person interviews in common
migration destinations (e.g., the capital city Antananarivo, and regions nearby the study region of
Amoron’i Mania), along with phone surveys (for 3.7% of the sample) in the remaining destinations.

Sampling weights. Given the random selection of a subset of schools for intensive tracking, we can
calculate effective tracking rates (Orr et al., 2003). Intensive tracking was successful in finding a very
large share of targeted girls, leading to an effective tracking rate of 99%.

We calculate sampling weights that account for the random selection of schools for intensive track-
ing. Sampling weights are 1 for all girls found during regular tracking, or in high-priority schools
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Table B2: Spillover effects

Treated in 3km Treated in 5km N
(per 100 students) (per 100 students)
(1 (2)

Learning tests 0.012 0.010 2167
(0.018) [0.500] (0.010) [0.324]

Physical health -0.005 —0.024** 2256
(0.018) [0.787] (0.010) [0.013]

Mental health (heart rate rev.) -0.009 0.006 1904
(0.017) [0.576] (0.009) [0.522]

Menstrual stigma (rev.) 0.027 0.005 2256
(0.021) [0.201] (0.011) [0.659]

Menstrual stigma (lab rev.) -0.007 0.003 2256
(0.041) [0.855] (0.027) [0.914]

Hygiene knowledge -0.017 -0.001 2167
(0.021) [0.430] (0.010) [0.948]

Hygiene behavior 0.027 -0.011 2256
(0.023) [0.246] (0.014) [0.440]

School social climate 0.012 -0.021 2167

(0.024) [0.623]

(0.013) [0.108]

Notes: This table shows the estimates of spillover effects using methodology based on Borusyak & Hull (2023). Each coefficient
is the estimate of y from Equation 4. For example, column (1), row (1) indicates that each 100 treated students within 3km of a
girl’s school is associated with 0.012 SD higher learning test scores. 28% of girls have no treated schools within 3km; median is
254 enrolled treated students within 3km (control: 257, treatment: 251); 90th percentile is 784 (control: 727, treatment: 790).
All regressions include stratum fixed effects and baseline controls selected by post-double-selection LASSO. Standard errors are

clustered at the school level. * p < 0.1, ** p < 0.05, *** p < 0.01.

Table B3: Robustness: using sampling weights

@D) 2 3 @ (©)]
Base Only Base + YGL p-value: p-value: N
Treated=0 Base=Base+YGL
Learning tests 0.213%%* 0.132%* .0022 .2155 2167
(0.072) [0.003]  (0.053) [0.013]
Physical health -0.094 -0.010 .3903 .1306 2256
(0.058) [0.107]  (0.046) [0.833]
Mental health (heart rate rev.) 0.107* 0.110%** .0214 .9511 1904
(0.057) [0.061]  (0.050) [0.029]
Menstrual stigma (rev.) 0.414%** 0.806%** <0.001 <0.001 2256
(0.067) [0.000] (0.059) [0.000]
Menstrual stigma (lab, rev.) 0.615%** 0.549%** <0.001 .609 2256
(0.151) [0.000] (0.137) [0.000]
Hygiene knowledge 0.409%** 0.483*** <0.001 .1879 2167
(0.067) [0.000]  (0.055) [0.000]
Hygiene behavior 0.310%** 0.563%** <0.001 <0.001 2256
(0.077) [0.000]  (0.065) [0.000]
School social climate 0.064 0.175%%* .0081 .0904 2167

(0.072) [0.377]

(0.055) [0.002]

Notes: Robustness check using sampling weights to account for random selection into intensive tracking. Outcomes are the same
indices as in Figure 2. Sampling weights are 62/19 for girls in the 19 schools randomly selected for intensive tracking (out of 62
eligible schools), and 1 for all other girls. Standard errors clustered at school level in parentheses; p-values in brackets. Controls

include stratum fixed effects and LASSO-selected baseline controls.
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that were always revisited during intensive tracking. For the remaining 62 schools with missing
girls, 19 were randomly selected for intensive tracking. Girls in these 19 schools receive a sampling
weight of 62/19—the inverse of the selection probability—so that they represent all 62 schools in
weighted analyses.

The results adjusting for sampling weights are shown in Table B3.

Lee bounds. Alternatively, Lee bounds (Lee, 2009) for the learning results for both treatment groups
together show an upper bound of 0.18 SD (p<0.001) and a lower bound of 0.08 SD (p=0.135).
Lee bounds for impacts on achievement tests show 0.35 SD (p<0.001) as upper bound and 0.16 SD

as lower bound (p=0.056).

B.4 Composition effects

Table B4: Composition effects: do girls stay in the same school as baseline?

(D (2) 3)
Progressed Same school
In School one class (unc.) as baseline (unc.)
(=1) (=1 (=1)
Base Only -0.019 0.112%** -0.074**
(0.024) (0.040) (0.030)
Base + YGL -0.021 0.076** -0.098***
(0.022) (0.036) (0.029)
Observations 2,256 2,256 2,256
Data source Girls Girls Girls
Control mean .826 .515 .787
p: Treated=0 0.330 0.011 0.001
p: Base Only=Base+YGL 0.926 0.206 0.391

Notes: Column (1) shows whether girls are still enrolled in any school at endline; column (2) shows whether girls progressed to
the next grade between baseline and endline; column (3) shows whether girls were enrolled in the same school at endline as at
baseline.

This section explores whether composition effects resulting from who remains in treated and un-
treated schools could explain some of the results. While composition effects do not threaten our
main conclusions from girls’ surveys (because girls were tracked and interviewed independently of
whether they were still in school), they could confound some of the treatment effect estimates on
(i) GPAs, (ii) boys; (iii) lab-in-the-field measures; and (iv) psycho-social climate in schools.

Since the intervention improves girls’ academic performance, they more often progress to the next
grade (Table B4, column 2). Especially for girls in the final year of primary or lower secondary
school, this means they are more likely to have transitioned to a different school by endline in the
treatment group, thus being less likely to be in the same school as at baseline (column 3). Moreover,
in this context, drop-out after finishing a cycle (primary or lower secondary) school is relatively high,
and can help explain the negative (though insignificant) effect on overall enrollment (column 1).

Main outcomes. In general, this will not compromise the identification of our endline results be-
cause we measure final outcomes on all girls whom we find, regardless of whether they are in the
same school as at baseline or have dropped out of school, and find no imbalances across treatments
(Tables A1-A3). It does imply, however, that treatment girls will on average have been exposed to
the intervention for less than 1.5 years, so the estimates should be considered as intention-to-treat
estimates.

The selection moreover presents an important caveat to the results on grade-point average (GPA)
(Table 1, columns 4-5), since treatment girls on average received GPA scores from a higher grade at
endline. This is likely to bias treatment effect estimates downwards if it is in general more difficult
to receive higher GPAs in higher grades. In addition, girls being in the same school at baseline and
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Table B5: Baseline correlates of remaining at same school by endline

Outcome: Same school in baseline & endline (=1)

Control Group Only N All Sample N
(@] ()]

Girl’s age (years) —0.343% 540 —0.386%** 2256
(0.200) [0.096] (0.094) [0.000]

Girl already had her period (=1) -0.053 540 —0.079%** 2254
(0.041) [0.200] (0.020) [0.000]

Wealth index (Z) -0.331 540 —0.438%** 2256
(0.197) [0.102] (0.096) [0.000]

Years of school delay 0.573%** 540 0.353%** 2248
(0.204) [0.008] (0.081) [0.000]

WASH knowledge index (Z) -0.203** 540 —0.2007%** 2254
(0.083) [0.020] (0.041) [0.000]

WASH behaviour index (Z) -0.263%* 540 -0.103** 2254
(0.127) [0.046] (0.047) [0.029]

Menstruation knowledge index (Z) -0.164** 540 —0.255%** 2254
(0.071) [0.028] (0.033) [0.000]

Menstruation behaviour index (Z) -0.208%** 540 -0.207%** 2256
(0.077) [0.011] (0.042) [0.000]

Mental health index (Z) 0.288** 537 0.186*** 2251
(0.118) [0.020] (0.046) [0.000]

CESD index (Z) 0.062 538 0.101%* 2254
(0.142) [0.665] (0.049) [0.041]

Menstrual health problems index (Z) -0.058 540 -0.098%** 2256
(0.094) [0.542] (0.041) [0.018]

Menstruation inhibiting school activity index (Z) -0.019 540 -0.015 2256
(0.021) [0.360] (0.013) [0.223]

Received info. on hygiene (Z) -0.184* 540 —0.117%** 2254
(0.107) [0.095] (0.043) [0.007]

Received info. on menstruation (Z) -0.037 540 -0.072* 2254
(0.078) [0.636] (0.039) [0.070]

Willingness to speak about hygiene (Z) -0.088 540 —0.109%* 2253
(0.102) [0.391] (0.045) [0.017]

Willingness to speak about menstruation (Z) 0.113 539 0.042 2238
(0.097) [0.250] (0.042) [0.326]

Exposure to bullying (self-reported) (Z) -0.139 540 -0.051 2256
(0.125) [0.273] (0.053) [0.341]

Attitudes towards menstruation (Z) 0.179* 539 0.024 2245
(0.089) [0.052] (0.040) [0.558]

Perceived norms related to menstruation (Z) 0.045 540 -0.023 2254

(0.097) [0.648]

(0.049) [0.638]

Notes: This table examines composition effects by regressing a baseline characteristic (shown in each row) on whether the girl is in
the same school at endline as in baseline. Column (1) shows the coefficient of this regression for the control group only; column
(2) for the full sample. For example, the first row indicates that being in the same school as baseline was associated with being 0.34
years younger on average in the control group.
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endline are largely negatively selected (e.g., they are poorer, more delayed in their schooling, and
have worse hygiene and knowledge at baseline, although they also are less depressed; see Table B5).
This similarly implies that our measure of GPA that only focuses on girls who did not switch schools
will tend to underestimate the treatment effects.

In a similar way, this negative selection of who remains in school is likely to lead to underestimates of
treatment effects on the lab-in-the-field outcomes and on boys. It also complicates the interpretation
of the indicators of the schools’ psycho-social environment.

Exploratory 2nd endline. We drew the sample for the exploratory second endline from enrollment
registers in 2024. This sample is thus subject to composition effects. We discuss this further in
Appendix F.

B.5 Multiple hypothesis testing
Multiple hypothesis testing. Given that we evaluate multiple primary outcomes, we check robustness

to multiple hypothesis testing. We calculate Anderson (2008) sharpened g-values that control for
the false discovery rate for our set of key outcomes, treating our main and secondary outcomes as
two separate families.

Our substantive conclusions are not affected by this adjustment (Table B6): the pooled coefficient on
learning has a g-value of 0.009 (compared to a p-value of 0.004); the pooled coefficient on heart rate
is still significant at the 5% level; and the pooled coefficient on the stigma index is still significant
at the 1% level.

B.6 Crowd-in of other investments
We ask school directors to report on other school-level investments that could have been encouraged

or displaced by the intervention. We find no evidence that the program crowded in or out other types
of school-level investments, e.g., it did not change the student-teacher ratio, the types of contracts
held by teachers, or school-level spending (Table B7, p=0.92 on pooled effect on overall index of
crowd-in).
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Table B6: Robustness: adjusting for multiple hypothesis testing

Panel A: Pooled Treatment Effects

Family Outcome Estimate p-val g-val
Main Learning tests 0.147 0.004 0.006
Attendance (spot checks) —0.020 0.721 0.317
Physical health —0.023 0.588 0.308
Mental health (heart rate, rev.) 0.129 0.006 0.007
Menstrual stigma (survey, rev.) 0.675 <0.001 <0.001
Menstrual stigma (observed, rev.) 0.603 <0.001 <0.001
Intermediate Hygiene knowledge 0.459 < 0.001 <0.001
Hygiene behavior 0.489 <0.001 <0.001
Observed cleanliness 0.339 0.013 0.007
Social climate 0.136 0.013 0.007
Panel B: Individual Treatment Arms
Family Treatment  Outcome Estimate p-val g-val
Main Base Only = Learning tests 0.208 0.004 0.006
Attendance (spot checks) —0.008 0.908 0.257
Physical health —0.078 0.170 0.073
Mental health (heart rate, rev.) 0.130 0.022 0.017
Menstrual stigma (survey, rev.) 0.421 <0.001 <0.001
Menstrual stigma (observed, rev.) 0.639 < 0.001 <0.001
Base + YGL Learning tests 0.117 0.027 0.021
Attendance (spot checks) —0.027 0.643 0.347
Physical health 0.004 0.922 0.444
Mental health (heart rate, rev.) 0.128 0.010 0.014
Menstrual stigma (survey, rev.) 0.805 <0.001 <0.001
Menstrual stigma (observed, rev.) 0.585 < 0.001 <0.001
Intermediate Base Only = Hygiene knowledge 0.414 <0.001 <0.001
Hygiene behavior 0.312 < 0.001 <0.001
Observed cleanliness 0.077 0.661 0.494
Social climate 0.053 0.454 0.435
Base + YGL Hygiene knowledge 0.483 < 0.001 <0.001
Hygiene behavior 0.571 <0.001 <0.001
Observed cleanliness 0.470 0.001 0.001
Social climate 0.175 0.002 0.002

Notes: g-values are calculated using the Anderson (2008) sharpened process that controls for the false discovery rate across the
10 outcome variables shown. Raw p-values are shown alongside FDR-adjusted g-values. Panel A presents pooled treatment effects
(any treatment vs. control), while Panel B shows effects for each individual treatment arm (Base Only and Base+YGL). In Panel A,
all analyses in the same outcome Family are treated as a family to adjust for multiple hypothesis testing. In Panel B, all analyses
with the same (Family x Treatment) are treated as a family. All estimates are standardized by the control group mean (Z-scores). All
models are otherwise the same as the main specification.
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Table B7: No evidence that intervention crowded in or out other school-level investments

(1)

School crowd-in index

Base Only -0.019
(0.219)
Base+YGL -0.017
(0.194)
Observations 140
Data source Schools
Control mean 0
Control SD 1
p: Treated =0 0.922
p: Base Only = Base+YGL 0.993

Notes: The school crowd-in index is constructed using factor analysis from 12 standardized variables: (1) teachers per student, (2)
proportion of teachers paid by government, (3) proportion of teachers with permanent contracts, (4) number of parent association
meetings, (5) parent association collection last month per student, (6) parent association collection last year per student, (7)
infrastructure spending per student, (8) materials spending per student, (9) training spending per student, (10) activities spending
per student, (11) other spending per student, and (12) indicator for infrastructure funded by non-project sources. The index is
standardized (z-score). All regressions include stratum fixed effects. * p < 0.1, ** p < 0.05, *** p < 0.01.
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C Heart rate

C.1 Heart rate data
We use the Scosche Rhythm 24 heart rate wristband monitor to measure girls’ heart rate during the

endline survey. This has been shown to have comparable accuracy to chest-strap monitors (Reece
et al., 2021), but has the advantage of being significantly less invasive.*? Qualitative reports from
enumerators indicate that girls frequently forgot that they were wearing the wristband by the end
of the survey, suggesting that girls were not overly distracted or stressed by wearing the wristband
itself.

Sample. In some cases, heart rate monitors were not fixed properly to girls’ wrists, or the battery
of monitors ran out on the field. Because of this, heart rate data is available for only 1,904 girls.
However, the proportion of data available is equal across treatment arms (Table A4, column 6).

Time-window restrictions. For the main results in Figure 3, panel (a), we include all observations
less than 120 minutes after the start of the survey. This includes almost all observations across all
arms (see Figure C1). We do not cut off at an earlier window in the main specification, because the
average length of the survey differs across treatments (e.g., because girls in Base+YGL schools are
asked about the YGLs in their schools in a separate module), so any earlier cutoff could generate
composition effects in the heart rate data. However, for tests of the dynamics over time (Figure 3
panel (b), and Table C8), we use a 60 minute cutoff window. This avoids highly noisy time periods
with few observations driving the results, since the number of girls with data available drops rapidly
after 60 minutes because many girls finish the survey (see Figure C1).

Figure C1: Proportion of girls with heart rate observations available in each 30-second window
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Notes: Shows the proportion of sample girls in each treatment arm who have heart rate data available in each 30-second window of the
survey.

C.2 Heart rate robustness
Outliers. The distribution of heart rates shows an overall shift to the left in treatment groups (Fig-

ure C2). However, these distributions also show a grouping of large heart rate values at approxi-
mately double the magnitude of the mode. These could reflect measurement error, since they are
above the typical range of heart rate that could be driven by psychological stress, possibly driven by
the heart rate monitors erroneously counting both of the two main peaks in arterial pressure (called
the systolic and diastolic peaks) that occur within one heartbeat (see e.g. Paradkar & Chowdhury
(2015) for discussion of peak detection issues in arterial pressure). As robustness tests, we drop
or halve any observations above 175 bpm, and show that this still yields significant pooled effects,
although the coefficient magnitude drops (Table C3; p=0.09 and 0.07, columns 2 and 3). Results
are also robust to using girl’s mean heart rate during the interview rather than all the heart rates
in each 30 second window (p=0.02, column 1) and to controlling for age fixed effects (p=0.02,
column 4).

Enumerator familiarity effects. One concern is that girls in treatment schools have lower heart rates

*2We initially piloted using these wristbands to measure heart rate variability, but pilot results indicated that this measure
was highly noisy given the accuracy required to measure the variation in heart rate timing compared to the mean heart
rate.
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Figure C2: Distribution of heart rate at the girl x second level
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Notes: Shows the distribution of heart rate observations in each treatment group, measured in beats per minute. Unit of observation is
the girl x second. Sample includes all girls with heart rate data at endline.

Table C3: Robustness of effects on heart rate to dealing with outliers

HR (bpm)
Individual-level Drop outliers Divide outliers w/ Age FEs
Base only —2.212* —1.007 —1.068 —2.351**
(1.169) (0.800) (0.789) (1.129)
Base+YGL —2.261%* —1.202* —1.262* —2.313**
(1.018) (0.695) (0.690) (0.993)
Num.Obs. 1904 8877622 9105420 9105420
N girls 1904 1904 1904 1904
Control mean 87.9 85 85.3 87.9
Control SD (between) 19.0 14.6 12.2 19.0
p: Treat=10 0.021 0.087 0.069 0.021
p : Base=Base+YGL 0.961 0.77 0.768 0.961

Notes: Outcome is heart rate measured in beats per minute. Column (1): Observations are amalgamated to the girl level by taking
the mean heart rate throughout the first 120 minutes of the endline survey. Column (2): observations are at the girl x second level,
with observations with heart rate above 175 bpm dropped from the sample. Column (3): observations are at the girl x second
level, with observations with heart rate above 175 bpm divided by 2 (based on the assumption that the heart rate monitor may
be erroneously double counting both the systolic and diastolic peaks within a single heartbeat). This division creates a unimodal
distribution of heart rate observations. Observations are at the girl x second level. * p< 0.1, ** p < 0.05, *** p < 0.01. Standard
errors are clustered at the school level and are in parentheses. Sample includes all girls in endline interviewed with heart rate data.
Controls include stratum fixed effects and the baseline controls selected by double LASSO. Columns 2 and 3 also include 30-second
time-window fixed effects. Columns 4 additionally adds age (year) fixed effects.
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during endline surveys because they are more familiar with strangers (program technicians and sur-
veys) visiting schools and talking about menstruation-related topics, and are thus less stressed (in
line with Zwane et al., 2011). While surveyors visit the schools an equal number of times across treat-
ment groups, program technicians do indeed visit treatment schools more (e.g., Base+YGL schools
received 9.2 visits on average between January and June 2023; Base Only schools: 4.3 visits; control
schools: 0 visits). While we cannot rule out that this drives some of the effects, this story is made
less plausible by the fact that the effects are similar in Base+YGL and Base Only schools despite al-
most double the visits in YGL schools, and because overall treatment effects are not driven by girls
in schools with more technician visits (Table C4).

Relatedly, we find that treatment girls are more likely to have an interview with a female enumer-
ator (Table C5, panel A). This too does not appear sufficient to explain the treatment effects, since
controlling for enumerator gender does not change the treatment effect estimates (Table C5, panel
B), nor does controlling for enumerator fixed effects (Table A10).43

Table C4: Relationship between technician visits and heart rate

(D (2)
Heart Heart
rate rate
(Z) (2)
Base Only -0.131*  -0.148%**
(0.069)  (0.066)
Base + YGL -0.125  -0.149***
(0.082)  (0.057)
Treated x Technician visits (N) -0.002
(0.006)
Treated x Above med. visits (=1) 0.018
(0.049)
Observations 1,904 1,904

Notes: This table shows that increased exposure to program technicians is unlikely to explain the effects on heart rate.
Technician visits (N) is the number of times a program technician visited a school between January and June 2023,
according to the NGO’s own administrative tracking data. Uninteracted Technician visits (N) term is excluded because
it is 0 in the control group. Above med. visits (=1) is 1 if number of visits is above the median within each treatment
group. This is always O in the control group, so the uninteracted Technician visits term is not included. Stratum fixed
effects are included but no LASSO-selected controls.

Raw correlations. The correlations between heart rate and other outcomes also provide some indi-
cation that they are measuring signal and not just picking up measurement error (Table C6). Girls
from wealthier households have significantly lower heart rates (p<0.001), and at endline having
a lower heart rate is correlated with higher learning scores (p=0.09), lower depression (p=0.05),
and less teasing (p=0.03).

*“Enumerators were not assigned randomly to girls as enumerator assignment is driven by logistical and security reasons.
As a result, the coefficient estimates on enumerator gender can capture many other factors and should not be read as
being driven by the gender of the enumerator.
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Table C5: Robustness: enumerator gender

Panel A: Enumerator gender balance across treatment groups

Total Control Base Only Base +YGL (2)-(3) (2)-(4)
Mean Mean Mean Mean Diff. Diff.
Female enumerator at endline (=1) 0.718 0.672 0.738 0.729 -0.065**  -0.057**
Observations 2256 540 560 1156 1100 1696
Panel B: Main results controlling for enumerator gender
Base Only Base+YGL Female enumerator (=1) N

Learning tests 0.210%** 0.119%* -0.029 2167
(0.072) [0.004] (0.053) [0.025] (0.044) [0.512]

Physical health -0.050 0.030 —0.404*** 2256
(0.054) [0.357] (0.044) [0.500] (0.040) [0.000]

Mental health (heart rate rev.) 0.116** 0.118** 0.142** 1904
(0.058) [0.047] (0.051) [0.022] (0.058) [0.015]

Menstrual stigma (rev.) 0.416%** 0.800*** 0.086** 2256
(0.068) [0.000]  (0.058) [0.000] (0.038) [0.025]

Menstrual stigma (lab rev.) 0.607%*** 0.541%** 0.027 2256
(0.152) [0.000] (0.137) [0.000] (0.040) [0.503]

Hygiene knowledge 0.428%*** 0.495%** —0.183*** 2167
(0.068) [0.000]  (0.056) [0.000] (0.040) [0.000]

Hygiene behavior 0.309%** 0.569*** 0.030 2256
(0.076) [0.000]  (0.066) [0.000] (0.051) [0.554]

School social climate 0.104 0.198*** -0.200%** 2167

(0.069) [0.132]

(0.056) [0.000]

(0.049) [0.000]

Notes: Panel A: proportion of girls interviewed by female enumerator across treatment arms. Shows small imbalance with treatment
girls more likely to have female interviewer. Panel B: main results with enumerator gender control. Outcomes are the same indices
as in Figure 2. Standard errors clustered at school level in parentheses. Controls include stratum fixed effects and LASSO-selected

baseline controls.
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Table C6: Correlations between heart rate and girls’ characteristics

Variable Control Group N All Sample N

Panel A: Baseline demographics

Girl’s age (years) -0.068 468 —0.127%%** 1904
(0.081) [0.403] (0.040) [0.002]

Girl already had her period (=1) 0.027 468 -0.008 1902
(0.016) [0.101] (0.009) [0.365]

Wealth index (Z) -0.150 468 —0.145%%*=* 1904
(0.091) [0.108] (0.036) [0.000]

Years of school delay -0.044 468 -0.080** 1897
(0.080) [0.585] (0.038) [0.038]

Panel B: Main outcomes measured at endline

Learning tests 0.013 468 -0.037* 1904
(0.053) [0.816] (0.022) [0.090]

Physical health 0.078 468 0.038 1904
(0.059) [0.198] (0.025) [0.126]

Menstrual stigma (rev.) -0.017 468 -0.004 1904
(0.036) [0.632] (0.022) [0.849]

Hygiene knowledge 0.006 468 -0.024 1904
(0.041) [0.879] (0.019) [0.213]

Hygiene behavior -0.009 468 -0.055%** 1904
(0.039) [0.817] (0.026) [0.036]

School psychosocial climate 0.079* 468 0.023 1904
(0.040) [0.057] (0.030) [0.448]

Panel C: Mental health and bullying measured at endline

Mental health (Z) -0.096 468 -0.051** 1904
(0.057) [0.103] (0.026) [0.049]

Self-esteem (Z) -0.104* 468 -0.014 1904
(0.061) [0.096] (0.026) [0.593]

Positive emotions (Z) -0.097* 468 —-0.045* 1904
(0.052) [0.071] (0.024) [0.061]

Negative emotions (Z) 0.034 468 0.036 1904
(0.078) [0.664] (0.033) [0.274]

Bullying: teasing (Z) 0.093*** 468 0.057** 1904
(0.032) [0.006] (0.024) [0.017]

Bullying: intimidation/harassment (Z) 0.057 468 0.002 1904

(0.059) [0.338]

(0.029) [0.941]

Notes: Each row shows coefficient from regressing heart rate on the standardized variable indicated in the row. Panel A: baseline
demographics. Panel B: main outcome indices measured at endline. Panel C: mental health and bullying indicators at endline.
Negative coefficients indicate the variable is associated with lower heart rate. Column 1: control group only. Column 2: full sample.

71



Table C7: Is heart rate affected by whether girls report menstruating during the survey?

(€Y (2)
Avg. Heart Rate Avg. Heart Rate
Base Only -2.539**
(1.241)
Base + YGL -3.056%**
(1.099)
Menst. During Survey -1.700 -1.683
(3.346) (3.350)
Base Only x Menst. During Survey -3.858
(3.834)
Base + YGL x Menst. During Survey 2.436
(3.946)
(Pooled) Treatment -2.875%**
(1.041)
Treatment x Menst. During Survey 0.608
(3.694)
Observations 1,904 1,904

Notes: Outcome is girls’ average heart rate (BPM) measured during endline survey. Menst. During Survey = 1 if girl reported
menstruating at time of survey. Column 1: pooled treatment with interaction. Column 2: separate treatment arms with interactions.
Interaction terms test whether stress reduction is larger for girls discussing menstruation while actively menstruating. No significant
interactions found, suggesting treatment reduces general stress rather than stress specific to currently menstruating. Controls include
stratum fixed effects.

Table C8: Heart rate: dynamics during the survey

(1) (2) (3) 4
Treated (=1) —1.705 —1.720 —1.372 —1.374
(1.094) (1.093) (1.103) (1.103)
After first question about menstr. (=1) —1.219* 1.520%
(0.667) (0.893)
Treated * After first question about menstr.  —0.026 —0.016
(0.758) (0.772)
Time since start of survey (m) —0.038*
(0.020)
Treated * Time since start of survey —0.012  —0.077***
(0.022) (0.022)
FEs: 30-second window X X
Num. obs. 6678438 6678438 6678438 6678438

Notes: Outcome is heart rate (bpm) measured at endline. All specifications use stratum fixed effects and LASSO-selected controls.
Standard errors are clustered at the school level. Observations are at the second x girl level. Only observations in the first 60 minutes
of the survey are included, since girls’ interviews typically last between 60 and 90 minutes and so the number of observations begins
to drop rapidly and become a selected sample. Treated=1 when a girl is in a Base Only or Base+YGL school, and 0 otherwise. Columns
(1) and (2) examine the role of the first question about menstruation (“Have you ever had your period?”). Column (1) does not
control for 30-second time-window fixed effects, but column (2) does. Columns (3) and (4) examine a linear time trend (measured
in minutes). Column (4) also controls for time-window fixed effects. Since Time since start of survey is perfectly correlated with the
time-window fixed effects, it is not included in the model in column (4).
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D Lab-in-the-field measures of stigma

D.1 Design
Information supply experiment. This was an interactive lab-in-the-field exercise designed to measure

girls’ revealed-preference willingness to supply information about menstruation to others. In each
school, this activity was carried out twice, with 6 girls and 2 boys participating in each group. All 8
students sat in a classroom. Each girl was taken out one by one, and had two new topics explained
to them by enumerators: one topic related broadly to hygiene/health (e.g., what is pneumonia?),
and the other related to menstruation (e.g., what are menstrual cramps?).

Girls then faced two binary choices. In one choice (“anonymous”), they were told that a video would
be shown to the rest of the class about one of the topics, and they could choose which one — the
menstruation-related topic, or the hygiene-related topic. No one would be told which video the
girl picked. Since this choice was anonymous, it was designed to minimize concerns about taboo
and stigma, and to measure the desire to supply the information to the rest of the class. In the
other binary choice (“explanation”), by contrast, girls were told that they would have to themselves
explain the topic to the rest of the class.** Since this involved talking openly about a topic in front of
others, the choice was likely to be strongly affected by social image concerns and the taboo around
menstruation, allowing us to test for changes in the level of taboo driven by the treatments. In each
group (with 6 girls), one girl was randomly selected to have their “explanation” choice implemented,
and another was selected to have their “anonymous video” choice implemented.

Information demand experiment. An alternative revealed-preference measure of stigma we use is
whether girls choose to find out information about menstruation or another topic, intended as a
measure of the demand for information. During both the midline and endline surveys, girls were
shown a series (4) of pairs of envelopes, each of which showed a question on the outside, some
of which related to menstruation (e.g., “Can stress affect the menstrual cycle?”) and some which
related to broader hygiene and health (e.g., “Are mosquitos more attracted by certain blood types?”).
Girls make binary choices over whether they would prefer to open the menstruation-related envelope
or the hygiene-related envelope, and get to see the answer to the question inside the envelope. The
set of 4 question-pairs were the same for midline and endline. Ex-post, we realize that this may
have reduced the signal at endline, in case some girls remembered the answers from their midline
choice and therefore may have chosen a different envelope at endline.

Dictator game. Finally, a standard prediction of theories of taboo is that those who break the taboo
should face social sanctions. To test this, we ask endline girls and the 10 randomly selected endline
boys to play two dictator games. Students are shown two 1-minute videos in a random order, both
depicting a teenage girl from the region explaining a topic. One explains what menstruation is and
how to maintain menstrual hygiene, and the other talks about the use of soap in hand-washing and
the spread of germs. After each video, the student is shown 5 cookies, and asked how many they
want to share with the person in the video. Just as with the lab-in-the-field, we can test whether
the taboo around menstruation has decreased by looking at whether students are more likely to
share cookies with the girl speaking about menstruation (relative to the girl speaking about hand-
washing). Using this relative measure as our outcome increases power by allowing us to control for
individual fixed effects.

D.2 Results
The series of revealed-preference measures show suggestive evidence that the reported reductions in

menstrual stigma translate into changes in behavior (Table 6). In the information supply experiment,
when girls were informed they’d be asked to explain a topic in front of their schoolmates, and were
asked whether to choose a menstruation-related topic or a broader hygiene-related topic, they were
4.6 p.p. (22%, 0.11 SD) more likely to choose the menstruation topic in the Base+YGL schools
(p=0.03, column 2). By contrast, there is no effect on Base Only schools (p=0.98, column 2; p of
difference = 0.06). The YGLs in schools are therefore effective at making girls more willing to supply
information about menstruation openly, indicating a reduction in the taboo on the topic. In line with
this, the additional effect of YGLs is specific to a choice that involves speaking in front of other people

“We randomly varied the order of explanation and anonymous choices, and the topics being proposed to each girl.

73



(when social image concerns are more salient). When girls instead choose anonymously which video
should be shown to their schoolmates (column 3), the pooled treatment effect is significant (+3.8
p.p., 13%, 0.08 SD, p=0.05), and Base+YGL girls do not choose the menstruation topics more often
than Base Only girls (p of difference = 0.52, column 3).*°

In the information demand experiment, there are no detectable effects on the probability of selecting
a menstruation-related topic when presented with envelopes with information about various topics
contained inside (column 4, pooled p=0.21) at endline. However, at midline, we found a stronger
pooled effect of 4.1 p.p. on the probability of choosing a menstruation-related envelope (8.6%, 0.14
SD, p=0.003), with no difference between Base Only and Base+YGL schools (p=0.88), suggesting
that information demand does go up at least early on in the program.

In the dictator game, we examine the relative proportion of cookies shared with the girl discussing
menstruation compared to handwashing, controlling for individual fixed effects. We find that girls
share relatively more with the menstruation-discusser in Base Only schools but not Base+YGL schools
(Table 6, column 5). Since undoing menstrual stigma also requires that girls face fewer social sanc-
tions from an “outgroup” when menstruating or discussing menstruation, we also examine whether
the program affects the behavior of boys. We find that boys share relatively more cookies with
menstruation-discussers in both types of treatment schools (Table 6, column 6).

Overall, the combined set of revealed-preference measures provide evidence of a reduction in men-
strual stigma driven by the program, with the combined index showing a reduction of 0.08SD at
the school level. This observed effect appears smaller in magnitude than the large effects on self-
reported measures, with results on individual measures also being less consistent. This suggests that
while attitudes and girls’ perceptions of stigma changed substantially, this did not always translate
into shifts in observed behavior. The set of observed menstrual stigma results together indicate that
the YGL component did not necessarily improve some of the outcomes more than the base interven-
tion, which lines up with the finding on observed shame. Taken together, there is clear evidence
of reduction in stigma for both the Base and the Base+YGL programs, while the even larger change
in self-reported stigma in the YGL component does not translate in further changes in observed
behavior.

*The double difference (comparing the difference between Base Only and Base+YGL across the explanation and anony-
mous outcomes) has p-value of 0.06, in line with the claim that the YGL intervention’s impact is specific to the explanation
outcome.
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E Dynamics: comparing midline and endline

To understand the dynamic process through which the interventions affected learning and other
outcomes, Figure E1 shows the effect sizes of the two treatment arms at both midline (after approx-
imately 5 months of the program) and endline (after approximately 1.5 years of the program).*®
Four key patterns stand out. First, the null results on school attendance and physical health also
hold at midline, with no significant effects at the 5% level across any treatment (Figure E1, panels
1-2). Second, the program reduced menstrual stigma relatively rapidly, showing significant effects
at midline (panel 3; p=0.03 for Base Only and p<0.001 for Base+YGL). Third, knowledge about
menstruation and hygiene improved more rapidly in the Base+YGL schools compared to the Base
Only schools at midline (p of difference = 0.04). But by endline the differences had diminished,
suggesting that Base Only schools caught up (Figure E1, panel 4). Finally, reported hygiene behavior
was slow to move, with no significant effects at midline (pooled p=0.31). Only by endline do we
see strong and significant effects (Figure E1, panel 5). This suggests that behavior takes longer to
change than knowledge and reported stigma, in line with a literature showing that behavior change
can be challenging in the field of hygiene and health (Aboud & Singla, 2012).

While we did not measure learning tests or heart rate at midline, the timing of girls’ progression to the
next grade between the first and second academic years (Table 1, column 6) implies that academic
performance had already improved after only 5 months of intervention. These rapid improvements
are consistent with the learning results being driven by reductions in menstrual stigma rather than
hygiene behavior, which was slower to change.

4To ensure comparability across waves, we (i) estimate only using individuals found at both midline and endline waves
for this figure; (ii) construct indexes so that they are only composed of questions that were common across midline
and endline waves, and use the same factor loadings for factor analysis-based indexes; and (iii) normalize all outcomes
using the control mean and standard deviation at endline.
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Figure E1: Dynamics: comparing effects at midline and endline
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F Exploratory second endline

Motivation and methodology. In the first endline, we found an unexpected increase in pregnancies
for girls in Base Only schools, but this was driven by very few girls. To understand the robustness
of this result and the mechanisms behind it, we revisited schools again in June 2024. By this time,
YGLs had been added to schools originally in the Base Only schools for the preceding academic
year (2023/2024), but we used longer recall periods and the timing of conception to understand
pregnancies occurring in 2022/2023. Due to budget constraints and the difficulty of relocating girls
who have moved to other schools or other regions of Madagascar, we were only able to carry out
surveys with girls currently enrolled in school, and took a new sample of 19 currently-enrolled girls
per school from the same target grades as the baseline sample.

Sample selection would confound treatment effect estimates on our main outcome, given the ev-
idence of negative selection into remaining enrolled in the same school (see further discussion in
Appendix B.4), and confirmatory reports from directors at the 2nd endline that total enrollment in
the 2023-24 school year, which accounts for new entries, in treatment schools increased substan-
tially more than in control schools (Table F2). We therefore do not seek to measure effects on our
main human capital outcomes using this survey.

Instead, we primarily use this 2nd endline to analyze the robustness of the effects on pregnancy,
because the salience of pregnancies in school mean that we can ask girls to report any pregnancies
at their school or in their class over the last year, and the timing of pregnancies implies that this will
refer to pregnancies conceived primarily in 2023, over the final year of program implementation.
The use of such school-level peer reports reduces concerns about selectivity in who remains in school.
In addition, since teachers are not subject to the same churn and selection concerns, we also elicit
a wider array of measures of teacher motivation for 401 teachers in target grades, and use 395
classroom observations of these teachers to observe whether teaching practices are changed by the
program.

Measurement. To measure pregnancies, we ask girls in our 2nd endline sample how many girls have
been pregnant in her school over the most recent school year (implying conception mostly in final
year of program implementation in 2023). To measure teacher motivation, we ask a series of mod-
ules to teachers, primarily using peer reports about other teachers to reduce social desirability bias,
focusing on: (i) absenteeism (e.g., % teachers absent in the last week); (ii) extra-curricular volun-
teering (e.g., % participating in general assemblies and parental meetings); (iii) learning support for
students (e.g., % giving extra remedial courses to students); (iv) academic preparation (e.g., time
spent on preparing lessons); (v) punctuality (e.g., % teachers who are on time to class); (vi) moti-
vation (e.g., % who encourage students, care for students); and (vii) retention (e.g., % who want to
change schools or leave teaching). These are combined into a single index using factor analysis. To
measure teaching practices, enumerators conducted observations based on an adapted form of the
Stallings classroom observation method (Bruns et al., 2017). For 395 1-hour classroom sessions,
enumerators sat at the back of class and every 5 minutes noted down which type of activity the
teacher was engaging in at that moment (with an average of 10.4 observations per class). We divide
activities into learning activities (e.g., lecturing in front of class, students working on worksheet,
students presenting) and non-learning activities (e.g., roll-call, disciplining students).

Results. Results on pregnancy are presented and discussed in the main text (Table A20). We find no
significant impacts on teacher motivation (Table F1, column 1), or on teaching dynamics (Table F1,
columns 2-3).
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Table F1: Effects on teacher motivation and teaching practices at endline 2

(D 2) (3)
Teacher
motivation Classroom obs.: Classroom obs.:
index Learning Non-learning
(Z) activity (=1) activity (=1)
Treated school (=1) 0.213 0.018 0.007
(0.139) (0.018) (0.015)
Observations 401 4,100 4,100
Data source Teachers Class Obs. Class Obs.
Control mean 0 .865 .105
Control SD 1 .342 .306

Notes: The Teacher Motivation Index is measured at the individual teacher level (N=401 teachers from 140 schools, approximately
3 teachers per school) and is constructed as a standardized composite index combining six sub-indices: (1) absenteeism (reverse
coded), (2) voluntary learning activities (extra classes, parent engagement about student learning), (3) class preparation time,
(4) intent to change schools or leave teaching (reverse coded), (5) general motivation (caring for students, encouraging students,
providing extra help), and (6) punctuality and time management. The index is standardized to have mean 0 and standard deviation
1 in the control group. Classroom observation variables are binary indicators from direct observations of teacher activities during
class (N=4,100 observations across multiple time points). Learning activities include teaching, homework, and active instruction;
non-learning activities include discipline, administrative tasks, and teacher absence from class. The treatment variable pools Base
Only and Base+YGL schools. All regressions include stratum fixed effects. Standard errors are clustered at the school level (id_ecole).
*p < 0.1, ** p < 0.05, *** p < 0.01.

Table F2: Directors’ reports of changes in enrollment over the last year (endline 2)

ey ) 3) @
Enrollment Enrollment
increased increased

Enrollment Enrollment more for more for
increased decreased boys girls
=1 =1 =1 =1
Treated school (=1) 0.248%** -0.204%** 0.092 0.097
(0.097) (0.089) (0.067) (0.076)
Observations 137 137 137 137
Data source Schools Schools Schools Schools
Control mean 375 438 .063 .188

Notes: Column 1: director reports enrollment increased in last year (binary). Column 2: enrollment decreased (binary). Column
3: enrollment increased more for boys than girls (binary). Column 4: enrollment increased more for girls than boys (binary).
Treatment schools show higher enrollment increases and lower decreases, with similar patterns for boys and girls. Standard errors
clustered at school level in parentheses. Controls include stratum fixed effects.
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G Which YGLs are effective?

Table G1: Heterogeneous effects by YGL positive deviance

Base Only Base + YGL Base + YGL*Pos. Deviance Index N

Learning tests 0.207*** 0.111** 0.095** 2167
(0.071) [0.004]  (0.052) [0.032] (0.038) [0.013]

Attendance (spot checks) 0.007 -0.013 0.024 698
(0.045) [0.872] (0.033) [0.702] (0.015) [0.121]

Physical health -0.078 0.002 0.034 2256
(0.056) [0.167] (0.044) [0.961] (0.036) [0.344]

Mental health (heart rate rev.) 0.129%* 0.126** 0.044 1904
(0.056) [0.022] (0.050) [0.012] (0.033) [0.178]

Menstrual stigma (rev.) 0.421%** 0.806%*** -0.018 2256
(0.068) [0.000] (0.058) [0.000] (0.040) [0.659]

Menstrual stigma (observed rev.) 0.641%** 0.584%** -0.097 140
(0.177) [0.000]  (0.159) [0.000] (0.122) [0.426]

Hygiene knowledge 0.414%** 0.484%** -0.012 2167
(0.068) [0.000] (0.056) [0.000] (0.040) [0.775]

Hygiene behavior 0.311%** 0.568%** 0.055 2256
(0.075) [0.000]  (0.065) [0.000] (0.040) [0.165]

Observed cleanliness 0.078 0.469%*** -0.090 140
(0.176) [0.656]  (0.138) [0.001] (0.104) [0.389]

School social climate 0.053 0.171%** 0.065%* 2167
(0.071) [0.453] (0.056) [0.002] (0.032) [0.042]

Notes: Outcomes are the same indices as in Figure 2. Positive deviance index (Z-score) is a school-level measure of selected YGLs’
characteristics from initial selection data: e.g., based on willingness to adopt new behaviors, discuss sensitive topics, convince
others, and comfort explaining sanitary pad use. Column 3: interaction between Base+YGL treatment and positive deviance index.
Standard errors clustered at school level in parentheses; p-values in brackets. Controls include stratum fixed effects and LASSO-
selected baseline controls.

Methodology. We analyze heterogeneity with respect to YGLs’ positive deviance. To do this, we
construct an index of each YGL’s positive deviance, using the data collected and selection criteria
used during the selection process.*” The index measures girls’ willingness to speak out or defy the
existing social norm (see Appendix Section K.3 for the questions used).*® We then average across
the YGL of a school to obtain a school-level indicator of positive deviance of the selected YGLs.
Importantly, the variation in this index does not only capture individual YGLs’ characteristics, but
is also likely to capture features of the baseline school environment, since the probability of finding
more positive deviant girls does not vary randomly across schools.

We then parametrically analyze heterogeneity using this school-level indicator of YGL positive de-
viance (Table G1).

Schools with positively deviant YGLs have significantly better learning test scores and better school
social climate, compared to YGL schools with less positively-deviant YGLs (p<0.05). This suggests
that schools with more positively deviant YGLs were more effective at generating learning, health,
and psychosocial improvements. Plausibly, girls who are willing and experienced in speaking out in
defiance of social norms are better able to speak openly about menstruation without damaging the
overall social climate of the school. Conversely, schools where YGLs score lower on positive deviance
have significantly weaker human capital outcomes, and are likely to drive the overall lower point
estimates on learning found in Base+YGL schools compared to Base Only schools.*

#In the design phase, we considered randomizing the YGL selection criteria - selecting positive deviants in some schools
and popular (network-central) girls in others. We stepped away from this design after piloting, because in many schools
there were not enough candidates who satisfied other key criteria (having started menarche and having good school
grades) to generate variation in the type of selected YGL within a school. Given that there was, however, variation
between schools in positive deviance, we instead decided at the design stage to test for heterogeneity with respect to the
selected YGLSs’ positive deviance.

*0ur measure of positive deviance does not simply pick up the overall “quality” of the YGL, e.g., in terms of leaderships
skills, confidence, popularity, or intelligence. When we construct a quality measure based on the first factor from an
exploratory factor analysis of the YGL selection data, we do not find similar heterogeneity results.

“*We find no significant interaction effect between Base+YGL and positive deviance for pregnancy (p=0.75), although
this is perhaps unsurprising given the low power on the pregnancy outcome.
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This pattern can explain the heterogeneity of the YGLs’ effects between primary and secondary
schools. The girls selected as YGLs score significantly lower on the index of positive deviance in pri-
mary schools (Figure G2), e.g., they score 0.25 lower on a 1-4 point scale when asked “When talk-
ing about delicate topics (like menstruation or sexual health), do you feel comfortable and open?”
(p=0.003). And having positively deviant YGLs does seem to be crucial for not harming learning;
even when controlling for school level (primary vs secondary), having more positively deviant YGLs
is still associated with better learning outcomes (Table G3). This suggests that in primary schools, it
is often not possible to find girls who are sufficiently confident and open to act as effective positive
deviants, and that this damages their effectiveness at improving school-level outcomes.
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Figure G2: Distribution of YGL positive deviance index, primary vs. secondary

Notes: Distribution of YGL positive deviance index (standardized) by school level. The index combines YGL selection criteria:
willingness to adopt new behaviors, discuss sensitive topics, convince others, and comfort explaining sanitary pad use. Dashed lines
show group means. Secondary schools have significantly higher average positive deviance scores than primary schools (difference
= 0.761, p < 0.001), indicating greater availability of suitable YGL candidates in secondary schools.
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Table G3: Heterogeneous effects by YGL positive deviance, controlling for secondary school

Base Only Base+YGL YGL x Pos. Dev YGL x Secondary N
Learning tests 0.208%*** 0.076 0.083* 0.061 2167
(0.071) [0.004] (0.085) [0.368] (0.045) [0.069] (0.114) [0.596]
Attendance (spot checks) 0.006 0.017 0.034** -0.059 698
(0.044) [0.890] (0.034) [0.614] (0.015) [0.030] (0.067) [0.386]
Physical health -0.077 -0.070 0.009 0.124 2256
(0.056) [0.169] (0.065) [0.279] (0.038) [0.820]  (0.085) [0.145]
Mental health (heart rate rev.) 0.129%* 0.158%* 0.056 -0.056 1904
(0.056) [0.022] (0.079) [0.045] (0.037) [0.134] (0.094) [0.551]
Menstrual stigma (rev.) 0.421%** 0.821%** -0.013 -0.025 2256
(0.068) [0.000] (0.091) [0.000] (0.049) [0.797]  (0.124) [0.843]
Menstrual stigma (observed rev.) 0.641%** 0.595%** -0.094 -0.020 140
(0.178) [0.000] (0.224) [0.009] (0.136) [0.491] (0.278) [0.943]
Hygiene knowledge 0.413%** 0.573%** 0.019 -0.154 2167
(0.068) [0.000] (0.077) [0.000] (0.042) [0.646] (0.096) [0.108]
Hygiene behavior 0.313*** 0.397%** -0.004 0.293*** 2256
(0.074) [0.000] (0.091) [0.000] (0.043) [0.920]  (0.113) [0.010]
Observed cleanliness 0.078 0.632%** -0.034 -0.306 140
(0.175) [0.659] (0.195) [0.001] (0.121) [0.778]  (0.270) [0.260]
School social climate 0.055 0.026 0.015 0.251** 2167

(0.070) [0.435]

(0.080) [0.751]

(0.037) [0.683]

(0.106) [0.017]

Notes: Heterogeneity by YGL positive deviance, also controlling for secondary school interaction term. Specification is otherwise

the same as Table G1.

81



H Administrative exam data

Methodology. We validate our grade progression results using administrative data on the binary pass
rates in primary and lower-secondary school exit exams from the Regional Directorate of National
Education, taken only in the final year of primary and secondary. Since this data excludes lycées
(upper-secondary) schools and was matched imperfectly to our sample, only 123-125 schools were
available, with a small imbalance in pass rates in the baseline year of 2021 (53% pass rate in control
schools, vs. 46% in Base+YGL schools, p of difference: 0.06). We control for baseline pass rates to
account for this imbalance.

Results. In line with our result that girls progress more quickly from one grade to the next in treat-
ment schools, exit exam pass rates in 2022 after approximately 5 months of program implementation
are significantly greater for girls (going from 47% in control schools to 61% in treatment schools,
p<0.001, Table H1, column 2). We see weaker, but still significantly positive, effects on girls’ pass
rates in 2023, after 1.5 years of program implementation (pooled effect: 8 p.p., p=0.05, column 5).
The weaker effects in 2023 are plausibly driven by a composition effect, since the best girls pass to
the next grade in 2022 and do not repeat in 2023.

While boys’ pass rates do not improve in 2022 (p=0.24, column 3), they experience significant
catch up by 2023 (pooled effect: 13, p<0.001, column 6). However, because of the compositional
changes and differential pass rates in 2022, the 2023 results reflect different student compositions
and cannot be directly compared across genders.

Table H1: Pass rates in primary and secondary school exit exams (administrative data)

Exam data: 2022 Exam data: 2023
€3] (2 €)) 4 (5) 6
Passed  Girl Passed Boy Passed Passed  Girl Passed Boy Passed
=D (=D (=D =D (=D (=D
Base Only 0.089**  0.143*** 0.041 0.117%** 0.090* 0.148%**
(0.042) (0.041) (0.052) (0.042) (0.050) (0.041)
Base+YGL 0.089**  0.129*** 0.045 0.102%** 0.076 0.118%*x*

(0.038) (0.040) (0.047) (0.038) (0.047) (0.034)
Primary school exam (=1) 0.336***  (0.317*** 0.407%**  (0.189*** 0.228** 0.212%**
(0.079) (0.086) (0.085) (0.071) (0.088) (0.078)

Observations 3,906 2,098 1,808 3,833 2,017 1,814
N schools 124 124 123 125 125 124
Control mean 493 472 .514 .606 .614 .597
p: Treated=0 0.006 <0.001 0.240 0.002 0.054 <0.001

Notes: Columns 1-3: 2022 exams (after 5 months of program). Columns 4-6: 2023 exams (after 1.5 years). Combines primary
(CEPE) and secondary (BEPC) exit exams. Outcome is whether student passed. Columns 2 and 5 restrict to girls only; columns
3 and 6 restrict to boys only. Controls include 2021 school-level pass rates, secondary school dummy, share of girls enrolled, total
enrollment, and functional water access at baseline. Standard errors clustered at school level in parentheses. Controls include
stratum fixed effects.
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I YGL intervention details

I.1 YGL selection
YGLs were selected in Base+YGL schools in January 2022 in three steps.

1. Teacher nomination survey. Teachers selected a long-list of potential YGLs from target grades in
a focus group session. They were asked to nominate girls who dare to speak up, who can generate
change, and who are natural leaders.

2. Girl survey. From these nominated girls, the technicians of the local implementing NGOs then
asked girls a series of questions about their own behaviors. These questions included questions
about “positive deviance” (their willingness to openly defy an existing norm), leadership and com-
munication skills.

3. Ranking. Based on the teacher and girl survey, only girls who satisfied basic eligibility criteria
were eligible (above 10/20 average grade this year; has started menarche; consented to take part
in the program). Then among these, we ranked candidates according to the weighting scheme in
Table 12 that was developed by the partner NGO. Eligible girls with the highest ranking were selected
as YGLs.

In each school, there was one finalised YGL per 60 students, with a minimum of 2 YGLs.

I.2 Young Girl Leader Curriculum
The Young Girl Leader program trains selected adolescent girls to serve as peer educators and role

models within their schools. The curriculum combines personal development with technical knowl-
edge on Water, Sanitation, and Hygiene (WASH), with particular emphasis on menstrual health
management and reducing menstrual stigma. Initial training is delivered by local civil society orga-
nization technicians over six 60-minute sessions, conducted bi-monthly.

Session 1: Leadership and Self-Knowledge. This foundational session builds self-confidence and
leadership identity. Participants explore what it means to be a leader, identify personal qualities,
and develop self-awareness. Key topics include positive self-perception, public speaking confidence,
and understanding their role as agents of change.

Session 2: Communication and Sensitization Techniques. This session equips YGLs with practi-
cal skills for peer education, covering effective communication, public speaking strategies, and tech-
niques for delivering sensitization messages. Practical exercises help participants practice perspective-
taking and message delivery.

Session 3: Menstrual Hygiene Management, Gender, and Action Planning. The central session
of the curriculum addresses menstruation as a natural phenomenon while tackling associated taboos
and misinformation. Girls learn proper use of reusable sanitary pads, discuss challenges during
menstruation, and explore the link between menstrual stigma and school performance. Gender
dimensions are integrated throughout, including discussion of how boys and fathers can support
menstrual health management. Examples include emphasizing that menstruation is not taboo and
can be discussed openly, that boys and men have supportive roles to play (e.g., fathers purchasing
sanitary products, boys helping peers manage visible stains).

Session 4: Handwashing and Latrine Use. This session covers two core WASH messages: proper
handwashing with soap (including the five critical moments and correct technique) and hygienic
latrine use. YGLs learn to demonstrate these practices using visual aids and hands-on exercises.

Session 5: Safe Water and Food Hygiene. This session completes the five key WASH messages by
addressing water treatment methods, safe water storage, and food hygiene principles. Participants
learn practical demonstrations they can replicate in peer sensitization sessions.

Session 6: Assertiveness and Personal Protection. The final session focuses on personal empow-
erment and protection from gender-based harm. Girls learn when and how to refuse requests that
could put them at risk, building assertiveness skills relevant to their role as leaders.

Cross-Cutting Themes. Gender and stigma are integrated across all sessions. Sessions include
repeated emphasis that menstruation is not taboo and can be discussed openly, and that boys and
men have supportive roles to play (e.g., fathers purchasing sanitary products, boys helping peers
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Table 12: Young Girl Leader (JFL) Selection Criteria and Weights

Variable Survey Question(s) Notes Weight
Good behavior (no Last year at school, was it noted that [name] had repeated Reversed:  original 8.0%
misconduct) or significant bad behavior? asks about bad be-
havior
Trusted with respon- To what extent do you agree with the following statement: —— 8.0%
sibility ’She is someone we would be comfortable entrusting with
a responsibility.
Communicates In your opinion, when she speaks in class, do her peers — 8.0%
clearly understand her easily?
Age How old are you? — 8.0%
Open to adopting To what extent do you agree: ’If I learn new knowledge — 6.7%
new practices*® that I believe is good for me, I am ready to adopt it even if
it is very different from my habits and those of my peers.’
Comfortable with  If someone talks to you about sensitive topics (like men- — 6.7%
sensitive topics* struation or sexual health), do you feel comfortable and
open?
Persistence dis- Imagine you discuss and express your opinions to your 42 for often convinc- 6.7%
cussing sensitive  peers on a sensitive topic like menstruation or sexual ing, +1 for some-
topics* health. If people around you feel uncomfortable or times, —1 for giving
show embarrassment, frustration, or anger, what action(s) up
would you take?
Persuasive with peers  If she proposes an idea or expresses her opinion, in general, — 6.0%
how many of her peers are persuaded and follow her?
Conducted aware- Have you conducted awareness activities in the last 3 ~ Number sensitized if 6.0%
ness activities school years? If yes, what is the maximum number of peo- conducted activities,
ple you sensitized in a group? else 0
Asks questions in During class or school activities, how often does she dareto — 5.0%
class ask questions or express her ideas on general topics (e.g.,
the subject matter or organization) in front of the class?
Curiosity index When there is something you don’t understand during +2 for asking 5.0%
class, what do you do? teacher, +1 for
options 2-4, —1 for
options 5-6
Shares ideas with If you have an idea or opinion, in general, how often do — 5.0%
class you spontaneously propose it to the rest of the class?
Comfort explaining Would you feel comfortable explaining how to use a san- Index: 3 = whole 5.0%
menstrual products*  itary pad in front of: (a) all the girls in your class? (b) a class & large group;
smaller group of girls? (c) a larger group including girls 2 = class only; 1 =
from other classes? small group; O = nei-
ther
Discussed sensitive During the previous year, have you discussed and ex- — 3.0%
topics with peers* pressed your opinions in front of those around you about
a sensitive subject such as menstruation or sexual health?
Felt comfortable dur- During these moments of discussion, overall, did you feel —— 3.0%
ing discussion* comfortable discussing the sensitive subject?
Volunteers for activi- How often does she volunteer for activities or tasks in the — 2.7%
ties classroom or at school?
Shares new knowl- How often do you tell your friends about new things you — 2.7%
edge with friends* have learned and your new experiences?
Held extracurricular Have you held an extracurricular/school/extra-school re- — 2.7%
responsibility sponsibility in the last 3 school years?
Attended awareness In the last 3 years, have you attended an awareness event — 2.0%
events or an event that allows you to learn new things (e.g., cul-
tural and environmental awareness events)?
Total 100%

Notes: Each variable was standardized to z-scores using Year 1 %%ans and standard deviations, then weighted and summed to create
a composite JFL index. Girls were ranked by this index within each school, with the top-ranked girls selected as YGLs. The first 3
questions were answered by teachers about each girl; all other questions were self-reported by the girls. * denotes variables used to
construct the positive social deviance index.



manage visible stains).

Assessment and Quality Assurance. YGLs undergo three written evaluations throughout training:
1. Behavioral change: Pre-test before Session 1, post-test after Session 6
2. Menstrual hygiene knowledge: Pre- and post-test around Session 3
3. WASH key messages: Pre-test before Session 4, post-test after Session 5

Girls scoring at least 75% on two of three assessments are confirmed as YGLs. Those not meeting
this threshold receive additional support until achieving the required competency levels.

Post-Training Implementation. After completing training, YGLs conduct two types of peer sen-
sitization activities (formal and informal, see Appendix J). Program technicians provide ongoing
bi-monthly support visits to coach the YGL, monitor progress, collect documentation, and address
implementation challenges.
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J YGL formal vs informal

We randomized 35 schools to instruct YGLs to carry out “formal” classroom sensitization sessions
with their peers, and 35 other schools where YGLs were told to carry out “informal” sensitization
during organic conversations with their peers.

Figure J1 shows that the differences in de facto implementation were only moderate.

Table J2 shows the differences in key endline outcomes across the two arms. A joint test of differ-
ences across the two arms on all key outcomes yields an F-statistic of 1.02, with a randomization
inference p-value of 0.71, so we cannot reject the null that the arms have the same effects overall.

Figure J1: Type of implementation of YGL sensitization program (formal vs. informal)
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Proportion of Formal Implementation at School Level

Notes: This figure shows the distribution of the proportion of formal implementation at the school level for YGL Formal (structured)
and YGL Informal (organic) schools. For each school, we calculate the proportion of students who reported formal implementation
approaches versus informal approaches. Formal implementation includes: (1) specific time slots for YGL sessions, (2) sessions
conducted in classroom settings, or (3) sessions organized with teachers’ help. Informal implementation includes: (4) sessions
without organizing, (5) sessions without specific time slots, (6) sessions conducted outside classroom, or (7) sessions without adults’
help. Only schools with at least 3 valid responses are included. The histogram shows that YGL Formal schools tend to have higher
proportions of formal implementation compared to YGL Informal schools. Data source: girls’ reports in YGL schools, only including
those who reported involvement in a girl-led sensitization session.
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Table J2: Effects of formal vs. informal YGL program

(@) 2 3 “4)

Outcome Base + YGL (Informal) Base + YGL (Formal) p-val. of diff. N

Learning tests 0.105* 0.129%* .702 2167
(0.059) [0.076] (0.063) [0.040]

Attendance (spot-checks, Z) -0.046 -0.006 428 698
(0.062) [0.460] (0.064) [0.927]

Physical health -0.020 0.028 417 2256
(0.054) [0.715] (0.052) [0.598]

Mental health (heart rate rev.) 0.179%** 0.078 .065 1904
(0.056) [0.001] (0.058) [0.180]

Menstrual stigma (rev.) 0.734%** 0.874%** .035 2256
(0.065) [0.000] (0.068) [0.000]

Menstrual stigma (observed, rev.) 0.664*** 0.505%** .366 140
(0.182) [0.000] (0.183) [0.007]

Hygiene knowledge 0.469*** 0.497%** .629 2167
(0.057) [0.000] (0.068) [0.000]

Hygiene behavior 0.612%** 0.532%** .258 2256
(0.073) [0.000] (0.075) [0.000]

Observed cleanliness (Z) 0.527%** 0.413%* 449 140
(0.145) [0.000] (0.169) [0.016]

School social climate 0.117* 0.232%%* .067 2167

(0.063) [0.064]

(0.066) [0.000]

Notes: The table compares the effects of the YGL informal and formal modalities using girls’ outcomes at endline. All outcomes are
standardized to z-scores using control group mean and standard deviation. Each row represents a regression of the outcome on
Base Only, Base + YGL (Informal) and Base + YGL (Formal). Column (1) shows the coefficient on Base + YGL (Informal); column
(2) shows the coefficient on Base + YGL (Formal); column (3) shows the p-value for the test of Base + YGL (Informal) = Base +
YGL (Formal). Standard errors are clustered at the school level and are in parentheses; coefficient p-values are in brackets; controls
include stratum fixed effects and the baseline controls selected by double LASSO. *p < 0.1, ** p < 0.05, ***p < 0.01.
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K Data

K.1 Construction of outcomes
This section documents the questions used to construct the main outcome indexes used in the paper.

Index aggregation methods

We use two primary aggregation approaches:

Factor analysis is used when combining questions from the same survey module that measure a
single underlying construct (e.g., depression symptoms, attitudes towards menstruation, teasing
experiences). We conduct exploratory factor analysis using a single factor with oblimin rotation.
Each question is weighted by how strongly it loads onto the common factor. The resulting index is
then standardized to have mean zero and standard deviation one in the control group.

Kling-style aggregation (Kling et al., 2007) is used when combining distinct sub-indices into a
single aggregate index (e.g., combining hygiene knowledge with menstruation knowledge into an
overall knowledge index, or combining multiple stigma sub-indices into a combined stigma index).
This involves: (i) standardizing each sub-index to a Z-score using the control group mean and
standard deviation; (ii) taking the unweighted average of these Z-scores; and (iii) re-standardizing
the combined index so that the control group has mean zero and standard deviation one.

Knowledge and behavior indices are exceptions to factor analysis. These are constructed as sums
of correct answers or recommended behaviors (then standardized), since all items have equal pro-
grammatic importance.

Below we document the specific questions used for each outcome.

General health (factor analysis). Following Benshaul-Tolonen et al. (2021) in using standard ques-
tions from the physical functioning subscale of the Pediatric Quality of Life Inventory, girls are asked
how much the following things have been difficult for them over the last month, with possible an-
swers as (i) never; (ii) almost never; (iii) sometimes; (iv) often; or (v) almost always:

* It’s hard for me to walk more than a block.

It’s hard for me to run.

It is difficult for me to play sports or exercise.

It’s hard for me to lift something heavy.

It’s difficult for me to take a bath or shower by myself.
It is difficult for me to do household chores.

I have pain or aches.

I have little energy.

The index is constructed so that a higher value indicates better health (i.e., fewer difficulties).

UTI health (simple average, standardized). Following Phillips-Howard et al. (2016) and using the
standardized scale from Alidjanov et al. (2014) girls are asked to report symptoms of urinary tract
infections (UTIs): “Please indicate if you have had the following symptoms for a few days in the last
month.” (Answer options: (i) No, (ii) Yes, light symptoms, (iii) Yes, moderate symptoms, (iv) Yes,
serious symptoms.):

Frequent urination of small volumes of urine (going to the toilet very often)
Urgent urination (strong, uncontrollable urge to urinate)

Painful or burning sensation when urinating

Sensation of incomplete emptying of the bladder after urination

Feeling of pain or discomfort in the lower abdomen (suprapubic region)
Presence of blood in the urine

They are also asked “Did these symptoms occur at the same time (on the same days)?”. The index
is constructed so that a higher value indicates better health, i.e., fewer symptoms of urinary tract
infections.

Mental health (factor analysis). Girls are asked how many times they felt the following emotions
over the last 7 days, based on an adapted CESD index (Radloff, 1977):

How many days have you been bothered by things that don’t usually bother you?

How many days have you not wanted to eat as usual?

How many days did you manage to shake sadness off, even with the help of family and friends?
How many days were you happy? (rev.)
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* How many days could you concentrate on the things you were doing? (rev.)
* How many days did you feel discouraged?

* How many days did you feel that everything you did was difficult?

* How many days have you been full of hope for the future? (rev.)

* How many days have you felt so moody that you didn’t want to talk to anyone?
* How many days were you afraid?

* How many days was your sleep restless?

* How many days have you been happy? (rev.)

* How many days have you spoken less than usual?

* How many days have you felt alone?

* How many days did others look out for you to chat? (rev.)

* How many days did you want to do your daily activities? (rev.)

* How many days have you cried so hard you couldn’t stop?

* How many days have you felt sad?

* How many days have you told yourself that other girls don’t like you?

* How many days have you lacked the desire to do things?

The index is constructed so that a higher value indicates better mental health (i.e., fewer symptoms
of depression). We use reverse-coded questions to correct for acquiescence bias.>®

Self esteem index (factor analysis). Based on the Rosenberg (1965) standardized scale for self-
esteem, adapted and reduced to 7 items after piloting based on internal validity analysis (taking
out questions with negative or low factor weights). Girls are asked “For each description, indicate
how much it is true for you.” Possible answers: Strongly disagree; disagree; agree; strongly agree.
Questions are:

* Do you think you have a certain number of good qualities?

» All things considered, you are inclined to consider yourself a failure (rev.)
* you have a positive attitude towards yourself

* Overall, you are satisfied with yourself

* You wish you had more respect for yourself

* Sometimes you feel really useless (rev.)

* Sometimes you think you’re good for nothing (rev.)

The index is constructed so that a higher value indicates better self esteem, i.e., more belief in oneself.

Menstruation-related knowledge (sum of correct answers, standardized). Based on the CARE train-
ing curriculum, with the index constructed as the sum of correct answers to:

* How often does a girl usually get her period? (Ans: once per month / 28 days)

* How many days does the period last on average? (Ans: 3-7 days)

* At what age do women stop having their periods? (Ans: 40-60 years)

* What are the signs before or during your period? (Ans: at least 2 correct)

* What are healthy behaviors to adopt during your period? (Ans: at least 3 correct)

* T/F: When girls reach menarche, they can become pregnant from sexual intercourse?

* T/F: when blood flows during menstruation, it usually means that a woman is pregnant?

* T/F: is it common to experience pain and discomfort during menstruation?

* T/F: Menstrual blood is the destruction of tissue surrounding the uterus that occurs when
fertilization does not occur.

» T/F: Is it the first sexual intercourse that causes a period for young girls?

* T/F: You should not shower during your period

* T/F: periods are symptoms of an illness

* List the different types of menstrual products that girls can use. (Ans: names at least 3)

* In your opinion, what are the most hygienic products to use during your period? (Ans: at
least 2 correct)

* How many times a day should girls change/wash cloths or other menstrual products when
they are on their period? (Ans: at least 3)

50Also known as “yay-saying”, acquiescence bias is when respondents tend to agree with a statement from the enumerator,
even if doing so results in contradictory responses to positive and negative statements intended to measure the same
trait. We correct for this bias, following the psychometric literature (Rammstedt & Farmer, 2013; Laajaj & Macours,
2019). For each girl, we calculate an acquiescence score by taking the average difference between the positively-coded
questions and the reversed negatively-coded questions, and dividing it by two to retain centering. This score is then
added to the reversed negatively-coded questions, and subtracted from the positively-coded questions.
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How many times a day should girls change reusable pads when they are on their period? (Ans:
at least 2)

How often should girls wash when they are on their period? (Ans: at least 3x per day)

What should you wash with during your period? (Ans: with soap)

How much does one reusable sanitary napkin (made by a seamstress) cost? (Ans: between
5000 and 10,000 Ary)

Hygiene knowledge (sum of correct answers, standardized). Based on the CARE training curriculum,
with the index constructed as the sum of correct answers to:

Name 3 good habits you can adopt that can help ensure you don’t get sick.

Name all the things you need to do to ensure you don’t contaminate the water in a water
container (Ans: at least 2 correct)

Name all the things you can do to improve the hygiene of latrine use.

To your knowledge, how many times a day should we wash our hands? (Ans: at least 3)

To your knowledge, when are the most important times to wash your hands? (Ans: at least 2
correct)

Can you name two methods for making water drinkable?

Menstruation-related behaviour (sum of recommended behaviors, standardized). Based on the
CARE training curriculum, with the index constructed as the sum of “correct” answers to:

During your last period, were you able to wash and change in private at home?

During your last period, were you able to wash and change in private at school?

Have you used reusable sanitary pads (made by a seamstress) in the last 3 months?

In general, how often do you change your sanitary pads or other sanitary products when you
have your period? (Ans: at least 3 times per day)

The last time you used sanitary pads, where did you wash them? (Ans: not in the river)

The last time you used sanitary pads, where did you dry them? (Ans: outside in the sun)
Where do you wash your underwear? (Ans: not in the river)

Where do you dry your underwear? (Ans: outside in the sunshine)

The last time you had your period, how many times did you wash during a typical day at
home? (Ans: at least 3)

The last time you had your period, how many times did you wash with soap on a typical day
at home? (Ans: at least 3)

The last time you had your period during term time, how many times did you wash during a
typical day at school? (Ans: at least 3)

The last time you had your period during school term, how many times did you wash with
soap on a typical day at school? (Ans: at least 3)

Generally, where do you dry your sanitary products? (Ans: outside in the sun)

Hygiene behaviour (sum of recommended behaviors, standardized). Based on the CARE training
curriculum, with the index constructed as the sum of “correct” answers to:

Over the past week, where did the water you used to wash your hands at home come from?
(Ans: from clean source; from tap; from cleaned source; from village water system)

During the last week, what did you wash your hands with at home? (Ans: with soap)
During the last week, when did you wash your hands at home? (Ans: at least 3 moments)
Think about the last time you went to urinate or defecate when you were at home. Where did
you go? (Ans: in a toilet)

How many times during the day did you wash your hands the last time you spent a day at
home? (Ans: at least 3 times)

During the last week you were at school, where did the water you used to wash your hands
come from? (Ans: from clean source; from tap; from cleaned source; from village water
system)

During the last week you were at school, what did you wash your hands with? (Ans: soap)
During the last week you were at school, when did you wash your hands? (Ans: at least 3
moments)

Think about the last time you went to urinate or defecate at school. Where did you go? (Ans:
in a toilet)

How many times during the day did you wash your hands the last time you spent a day at
school? (Ans: at least 3)
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* During the last week, how many times have you gone swimming? Think about the last time
you went swimming. Where did you go? (Ans: not in the river)

Observed hygiene (girls) (factor analysis). For the first 5 questions, the enumerator observes
whether the girl is (i) very clean; (ii) quite clean; (iii) slightly dirty; or (iv) very dirty for the fol-
lowing: (i) hands, (ii) face, (iii) neck, (iv) clothes, (v) hair. The 6th question is whether the girl is
wearing shoes. The index is constructed so that a higher value indicates better hygiene.

Observed hygiene (home) (factor analysis). Enumerator observes the following about the girl’s
homestead, with (+) indicating a positive hygienic observation, (-) indicating a negative reverse
coded observation:

* Observe the presence of water at the place of hand washing. Check that the tap/pump,
basin/bucket, water tank, or similar objects have/contain water. (+)

Is there soap, detergent or ash at the hand-washing area? (+)

Human and animal feces in and around the house (-)

Waste accumulated around the house (-)

Stagnant water around the house (-)

Stables, pigs or kennels below or to the side of the house (-)

Lack of ventilation inside the house (-)

The terrace and the garden are clean (+)

In the house there are separate spaces for cooking, sleeping and socializing (+)
The house is neat (+)

The kitchen area is neat (+)

Animals have access to areas where food is prepared (-)

There is water served in the kitchen (+)

¢ The dishes in the kitchen are clean (+)

The index is constructed so that a higher value indicates better hygiene.

Observed hygiene (school) (factor analysis). Enumerators observe the following about the school
environment, all of which indicate more hygienic environment:

Is there soap available to use at the water point?
Are there garbage holes in the ground?

Is the garbage separated?

Are there trash collections in classrooms?

The index is constructed so that a higher value indicates better hygiene.

Combined observed cleanliness (equal-weighted average of Z-scores). We combine observed cleanli-
ness from all three sources (girls, home, and school) into a single school-level index. Individual-level
observations (girls and home) are first aggregated to the school level by taking means within each
school. We then standardize each of the 22 individual items to have mean zero and standard de-
viation one in the control group. The combined index is the simple average of these 22 Z-scores.
We use equal weighting rather than factor analysis or inverse covariance weighting because the 3
school-level items have extremely low control group means and standard deviations, which would
otherwise give them outsized weight relative to the 19 items from girls and home surveys. One
school-level item (“Is the garbage separated?”) is excluded because it has zero variance in the con-
trol group, making Z-score standardization undefined.

Received information about menstrual hygiene (factor analysis). Girls are asked the following
questions:

* In the past 3 months, how many times have you heard a classmate, or another student at
school, talk about menstrual hygiene?

* In the past 3 months, how many times have you heard someone in your family talk about
menstrual hygiene?

* Inthe past 3 months, how many times have you heard a teacher talk about menstrual hygiene?

* In the past 3 months, have you asked anyone a question about menstrual hygiene?

* In the past 3 months, has anyone given you information about menstrual hygiene, whether
you asked for it or not?

* In the past 3 months, has [MOTHER] given you information about menstrual hygiene?

Willingness to speak about menstruation (factor analysis). Answer options: (i) strongly disagree;
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(ii) disagree; (iii) neither agree nor disagree; (iv) agree; (v) strongly agree. Girls are asked whether
they would be willing to discuss...

* the importance of menstrual hygiene in a casual chat with friends, if only girls were present.

* the importance of menstrual hygiene in a casual chat with friends, if both boys and girls were
present.

* the importance of menstrual hygiene in front of my class in a classroom, if only girls were
present.

* the importance of menstrual hygiene in front of my class, in a classroom, if boys and girls were
present.

Attitudes towards menstruation (factor analysis). Each question is a Likert scale, with possible
answers: (i) strongly disagree; (ii) disagree; (iii) neither agree nor disagree; (iv) agree; (v) strongly
agree.

“Girls should be allowed to go to school when they are on their period”?

“Girls should be required to hide the fact that they have their period while at school.” ? (rev)
“People should discuss menstruation openly with others”?

“Mothers should broach the subject of menstruation with daughters only after their first pe-
riod” (rev)

* “It is prohibited to dry washable towels in a public place” (rev)

* “Girls should be punished in case their brothers discover its intimate effects during the period
of menstruation” (rev)

“Girls should feel embarrassed or ashamed when they have their period in public.” (rev)
“Boys should know about menstruation.”

“Boys should be allowed to laugh at topics related to menstruation” (rev)

“Periods are natural phenomena.”

The index is constructed so that a higher value indicates more progressive attitudes towards menstru-
ation (e.g., being more likely to say that girls should be allowed to go to school during menstruation).

Second-order beliefs (factor analysis). Girls were asked how many other girls and then other boys
in their school would agree with the following three statements:

* Girls should be obliged to hide the fact that they are on their periods when they are at school.
* People should be able to openly discuss menstruation with others.
* Boys should be allowed to laugh about things related to menstruation.

To aid with the questions, we asked how many girls (or boys) out of 10 would agree with the
statement, using 10 small stones and asking girls to move stones to the right to represent people
agreeing and to the left to represent people disagreeing.

Girls were then asked about their teachers’ opinions of the same statements (answer options: all
teachers; most teachers; half of teachers; only a few teachers; no teachers), and then their mother’s
opinion for the same statements (answer options: strongly disagree; disagree; neither disagree nor
agree; agree; strongly agree). For teachers and mothers, we also asked perceived agreement with a
fourth statement: “Girls should be allowed to come to school when they have their periods.”

The index is constructed so that a higher value indicates that girls believe that others have more
progressive attitudes towards menstruation (e.g., being more likely to say that girls should be allowed
to go to school during menstruation).

Shame in response to vignettes (factor analysis). Enumerators describe 2 vignettes to girls:

1. Imagine that you went to school and you were speaking about periods with a friend. You turn
around and realise that someone you don’t know heard the whole conversation.

2. Imagine that you go to school and that someone who you don’t know realises that you have
started your periods, because he has seen a reusable sanitary pad in your bag.

After each vignette, girls are asked how much they feel the following emotions in response, with
answer options: (i) I feel it strongly, (ii) I feel it a bit, (iii) I don’t feel it at all

e Ashamed

¢ Indifferent (rev.)
e Humiliated

* Guilty
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e That it’s funny (rev.)
e Ridiculous
* That it’s not a problem (rev.)

When used in the paper, the score is reversed so that a higher value indicates less shame in response
to vignettes.

Observed shame (factor analysis). Enumerator is asked (after asking questions about menstruation)
about the girl’s behavior over the last 5 minutes of the survey:

Was the girl looking at the floor when she spoke?

Did the girl speak: (Quietly or very quietly)

Did the girl laugh while answering or listening to the questions?

How did the girl answer the questions? (Hesitated a bit or lots)

Did the girl seem: (Uneasy or slightly uneasy)

Did the girl seem: (More uneasy when menstruation was mentioned than other subjects)

When used in the paper, the index is constructed so that a higher value indicates fewer observable
markers of shame.

Network (factor analysis). Girls are asked the following questions:

* Name your friends (how many girls; how many boys)

* Compared to the last school year, this year did you have [more friends vs less friends; girls
and boys separately]

* Who are the girls or boys you play with at school? (how many girls; how many boys)

* Who are the girls or boys with whom you share the way to school? (how many girls; how
many boys)

* Who are the girls or boys you talk to during recess? (how many girls; how many boys)

* Are there any girls or boys with whom you organize to clean or do the garden at school? (If
yes: how many girls; how many boys)

* Do you sometimes share things (snacks, bikes, money to buy a snack, etc.) with your friends?
(If yes: how many girls; how many boys)

* How often do you share with these people? (Every day, several times a week, once a week,
once every 2 weeks, once a month, less than once a month)

* Do you sometimes do homework or school projects together with your classmates?

* Do your classmates help each other with school work in other ways?

* How often? (Every day, several times a week, once a week, once every 2 weeks, once a month,
less than once a month)

* Who are the girls or boys you talk to about menstruation? (how many girls; how many boys)

Teasing and bullying (factor analysis). Girls are asked about a random subset of 2-3 other girls in the
same grade-level as them in their school. If the respondent doesn’t know the other girl being asked
about, we ask about additional girls (up to a maximum of 5). Only girls whom the respondent knows
are included in the results. Girls are also asked about teasing and bullying towards themselves.
Teachers are asked about a random subset of 3 girls in their class.

The indexes are constructed so that higher values indicate more or more severe teasing/bullying.
Separate factor analyses are conducted for light teasing, severe bullying, and menstruation-related
teasing.

Teasing questions include:

* How often has at least one other classmate laughed at [NAME] in the past month? (Never,
rarely, some days, most days, almost every day)

* How often has at least one other classmate teased [NAME] in the past month? (Never, rarely,
some days, most days, almost every day)

* Please indicate how many other classmates tease [NAME]?

* Please indicate the severity of the teasing she receives from class members? (No teasing, light
teasing, moderate teasing, serious teasing)

Severe bullying questions include:

* How often has at least one other classmate intimidated /harassed [NAME] in the past month?
(Never, rarely, some days, most days, almost every day)
* Please indicate how many other classmates intimidate/harass [NAME]? (Never, rarely, some
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days, most days, almost every day)

* Please indicate the severity of the intimidation/harassment inflicted on her by class members?
(No intimidation, light teasing, light bullying, moderate intimidation, serious intimidation
such as violence)

Note that the teasing, bullying, and network questions were asked to all girls in the endline sample,
including girls who had dropped out of school or changed schools since baseline. While the questions
reference “classmates” and activities “at school,” the survey did not include skip logic to exclude girls
no longer enrolled. Of the 2,167 girls with teasing/bullying/network data, 372 (17%) had dropped
out of school entirely by endline. Restricting to girls still enrolled also raises selection concerns,
since these outcomes are most relevant for girls remaining in school. However, results are similar
when excluding dropouts (Table A17), suggesting neither concern substantially affects our findings.

Mothers’ survey. To evaluate whether any changes in knowledge and behavior among girls are
transmitted vertically to their mothers (e.g., through interactions in the household), we elicit from
mothers at endline the same indexes of knowledge and behavior related to general hygiene and
menstrual hygiene. We also ask mothers the same set of attitude questions about menstruation
as girls. We further ask mothers a set of questions about their perception of the behavior of their
daughter, using the standardized Strength and Difficulties (SDQ) instrument. This was intended to
evaluate girls’ psychosocial well-being and also to understand if mothers had a negative or positive
reaction to the changes in girls’ behavior induced by the program. Some questions focused on
emotional behavior (e.g., whether they are often worried, or often angry), while others focused on
their relations with others (e.g., are they often alone, do they have at least one friend?). Finally, we
ask all mothers about the fertility status of their daughters (specifically, were they pregnant in the
last year or are they pregnant now) to examine potential impacts on fertility.

Boys’ survey. We measure boys’ hygiene knowledge and menstruation-related attitudes using the
same survey modules as the girls.

K.2 Baseline variable definitions for LASSO

Girl’s age (years): Age of the girl in years.

Girl has a brother (=1): Indicates whether the girl has a brother.

Distance to school (km): Self-reported distance from the girl’s home to her school in kilometers.

Time to school (min): Self-reported time it takes for the girl to travel from home to school in

minutes.

* Was absent last 3 months (=1): Indicates whether the girl was absent from school in the last
3 months (self-reported).

* Days absent last 3 months: The total number of days the girl was absent from school in the
last 3 months (self-reported).

* Years of school delay: The number of years the girl is behind in her schooling compared to the
typical age for her grade-level.

* Father in household (=1): Indicates whether the girl’s father lives in the household.

* Mother in household (=1): Indicates whether the girl’s mother lives in the household.

* Knows how to read and write (=1) (guardian): Indicates whether the girl’s guardian can read
and write.

* No education (guardian) (=1): Indicates whether the girl’s guardian has no formal education.

* Secondary or higher (guardian) (=1): Indicates whether the girl’s guardian has at least a
secondary education.

* Occupation: Agriculture (guardian) (=1): Indicates whether the girl’s guardian is employed in
agriculture.

* Household size: The total number of people living in the girl’s household.

* Menstruation inhibiting school activity index (Z): The sum of positive responses to whether the
girl reported (over the last 3 months): (i) having missed school because of her period; (ii)
having left school during the day because of her period; (iii) having not fully participated in
school because of her period; (iv) having missed a social activity because of her period.

* Menstrual health problems index (Z): The sum of positive responses to whether the girl reported
having had (over the last 3 months) (i) menstrual cramps, (ii) a urinal infection, and (iii) other
health problems linked to menstruation.

* Wealth index (Z): is constructed from household module on asset ownership during the mother’s
interview.
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Other indexes are constructed analogously to the endline outcomes documented in Appendix K.1.

K.3 Other variable definitions
Social desirability bias. At baseline, we elicited a shortened version of the Crowne & Marlowe

(1960) social desirability scale for the sample of girls, translated into the local language, Malagasy.
The questions ask whether the respondent has a number of “too good to be true” traits (or the
reverse), so that answering in the socially desirable way is likely to indicate a desire to please the
interviewer. The questions used were:

1. It is sometimes difficult for me to continue my work if I am not encouraged. (-)
2. I sometimes feel resentful when I don’t get what I want. (-)
3. On a few occasions, I have given up on doing something because I thought too little of my
abilities. (-)
4. There were times when I wanted to rebel against the authorities, even though I knew they
were right. (-)
5. No matter who I talk to, I always know how to listen.
6. There have been occasions when I have taken advantage of someone. (-)
7. I'm always willing to admit when I make a mistake.
8. I sometimes try to take revenge rather than forgive and forget. (-)
9. I am always polite, even to unpleasant people.
10. I have never been irritated when people expressed ideas very different from mine.
11. There were times when I was quite jealous of other people’s good fortune. (-)
12. I sometimes get irritated by people who ask me for favors. (-)
13. T have deliberately said something that hurt someone. (-)

We construct an index of each girl’s social desirability score using factor loadings, and then construct
High SDB, which indicates whether a girl has an above-median social desirability score. This is the
variable we use as an interaction in Table A5.

YGL positive deviance index. During the YGL selection process, all girls nominated by teachers
as potential candidates were asked a series of survey questions to evaluate their suitability for the
role. The positive deviance index is constructed using a factor-analysis combination of the following
questions:

1. How often do you tell your friends about new things you have learned and new experiences?

2. How much do you agree with the following statement: “If I learn new knowledge that I believe
is good for me, I am ready to adopt it even if it is very different from my habits and those around
me (for example, your friends, your sister, your classmates).”

3. If someone talks to you about a sensitive subject (like menstruation or sexual health), do you
feel comfortable and open?

4. During the previous year, have you discussed and expressed your opinions in front of those
around you about a sensitive subject such as menstruation or sexual health?

5. During these moments of discussion, overall, did you feel comfortable discussing the sensitive
subject?

6. Imagine that you are discussing and expressing your opinions to those around you on a sensi-
tive subject such as menstruation or sexual health. If the people around you feel uncomfort-
able or show embarrassment, frustration or anger, what action(s) would you take? (Options:
I would insist / try to convince them more; I would ask them to talk to someone else; I would
suggest another time to speak; I would give up)

7. Would you feel comfortable explaining how to use a sanitary pad in front of a group of all the
girls in your class?

* (If no) Would you feel comfortable explaining how to use a sanitary pad in front of a
smaller group of girls?

* (If yes) Would you feel comfortable explaining how to use a sanitary pad in front of a
larger group of girls that also includes girls in other classes?

To construct a school-level indicator of YGLs’ positive deviance, we take the average positive deviance
of all YGLs selected in the school in the first year of the program. To construct the relative measure
of YGL’s positive deviance, we take this measure and subtract the average positive deviance of all
the candidates who were in the potential pool of YGLs (whether they were selected or not).
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