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Summary

Background High rates of sexual and reproductive health (SRH) harms and interrupted schooling are global
challenges for adolescent girls, requiring effective interventions. We assessed the impact of menstrual cups (MCs) or
cash transfers conditioned on school attendance (CCTs), or both, on SRH and schooling outcomes in western Kenya.

Methods In this cluster-randomised Cups or Cash for Girls (CCG) trial, adolescent girls in Forms two and three at
96 secondary schools in Siaya County (western Kenya) were randomised to receive either CCT, MC, combined CCT
and MC, or control (1:1:1:1) for an average of 30 months. The CCT intervention comprised 1500KES (US$15 in 2016)
via a cash card each school trimester. All four treatment groups received puberty and hygiene training. Assenting
girls with parent or guardian consent who were post-menarche, not pregnant, area residents, not boarding, and
had no disabilities precluding participation were eligible. Socio-behavioural risk factors and incidence of HIV and
herpes simplex virus type 2 (HSV-2) were measured annually. School retainment and adverse events were
monitored throughout. The primary outcome comprised a composite of incident HIV, HSV-2 and/or all-cause
school dropout by school exit examination. The primary analysis was by intention-to-treat (ITT) using generalised
linear mixed models, controlling for a priori selected baseline covariates. The trial is registered with ClinicalTrials.
gov, NCT03051789.

Findings Between February 28, 2017 and June 30, 2021, 4137 girls (median age 17.1 [interquartile range (IQR):
16.3-18.0]) were enrolled and followed annually until completion of secondary school (median 2.5 years [IQR:
2.4-2.7]); 4106 (99.3%) contributed to the ITT analysis. No differences in the primary composite outcome between
intervention and control groups were seen (MC: 18.2%, CCT: 22.1%, combined: 22.1%, control: 19.6%; adjusted risk
ratio [aRR]: 0.97, 95% confidence interval 0.76-1.24; 1.14, 0.90-1.45; and 1.13, 0.90-1.43, respectively). Incident
HSV-2 occurred in 8.6%, 13.3%, 14.8%, and 12% of the MC, CCT, combined and control groups, respectively (MC:
RR: 0.67, 0.47-0.95, p = 0.027; aRR: 0.71, 0.50-1.01, p = 0.057; CCT: aRR: 1.02, 0.73-1.41, p = 0.92; combined aRR:
1.16, 0.85-2.58, p = 0.36). Incident HIV was low (MC: 1.2%, CCT: 1.5%, combined: 1.0%, and control: 1.4%; aRR:
0.88, 0.38-2.05, p = 0.77, aRR: 1.16, 0.51-2.62, p = 0.72, aRR: 0.80, 0.33-1.94, p = 0.62, respectively). No intervention
decreased school dropout (MC: 11.2%, CCT: 12.4%, combined: 10.9%, control: 10.5%; aRR: 1.16, 0.86-1.57; 1.23,
0.91-1.65; and 1.06, 0.78-1.44, respectively). No related serious adverse events were seen.

Interpretation MCs, CCTs, or both, did not protect schoolgirls against a composite of deleterious harms. MCs appear
protective against HSV-2. Studies of longer follow-up duration with objective measures of health impact are needed
in this population.

*Corresponding author. Department of Clinical Sciences, Liverpool School of Tropical Medicine, Pembroke Place, Liverpool L3 5QA, UK.
**Corresponding author. Department of Clinical Sciences, Liverpool School of Tropical Medicine, Pembroke Place, Liverpool L3 5QA, UK.

E-mail addresses: Garazi.Zulaika@lstmed.ac.uk (G. Zulaika), Penelope.Phillips-Howard @lstmed.ac.uk (P.A. Phillips-Howard), ENyothach@kemri.go.
ke (E. Nyothach), Anna.vanEijk@Istmed.ac.uk (A.M. van Eijk), Duolao.Wang@Istmed.ac.uk (D. Wang), VOpollo@kemri.go.ke (V. Opollo), dobor70@
gmail.com (D. Obor), Linda.Mason@lstmed.ac.uk (L. Mason), Tao.Chen@york.ac.uk (T. Chen), Ekerubo@kemri.go.ke (E. Kerubo), BOyaro@kemri.go.ke
(B. Oyaro), alex@swapkenya.org (A. Mwaki), alie@swapkenya.org (A. Eleveld), ngereisaac@gmail.com (I. Ngere), eunicefwaya@gmail.com (E. Fwaya),
Feiko.terKuile@lstmed.ac.uk (F.O. ter Kuile), Dkwaro@kemri.go.ke (D. Kwaro).

www.thelancet.com Vol 65 November, 2023

Check for
updates

eClinicalMedicine
2023;65: 102261
Published Online xxx
https://doi.org/10.
1016/j.eclinm.2023.
102261


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://ClinicalTrials.gov
http://ClinicalTrials.gov
mailto:Garazi.Zulaika@lstmed.ac.uk
mailto:Penelope.Phillips-Howard@lstmed.ac.uk
mailto:ENyothach@kemri.go.ke
mailto:ENyothach@kemri.go.ke
mailto:Anna.vanEijk@lstmed.ac.uk
mailto:Duolao.Wang@lstmed.ac.uk
mailto:VOpollo@kemri.go.ke
mailto:dobor70@gmail.com
mailto:dobor70@gmail.com
mailto:Linda.Mason@lstmed.ac.uk
mailto:Tao.Chen@york.ac.uk
mailto:Ekerubo@kemri.go.ke
mailto:BOyaro@kemri.go.ke
mailto:alex@swapkenya.org
mailto:alie@swapkenya.org
mailto:ngereisaac@gmail.com
mailto:eunicefwaya@gmail.com
mailto:Feiko.terKuile@lstmed.ac.uk
mailto:Dkwaro@kemri.go.ke
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eclinm.2023.102261&domain=pdf
https://doi.org/10.1016/j.eclinm.2023.102261
https://doi.org/10.1016/j.eclinm.2023.102261
https://doi.org/10.1016/j.eclinm.2023.102261
www.thelancet.com/digital-health

Articles

Funding Department of Health and Social Care, the Foreign, Commonwealth & Development Office, the Medical

Research Council and Wellcome.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

Keywords: Adolescent girls; HIV; HSV-2; Cash transfers; Menstrual cups; Kenya

Research in context

Evidence before this study

Poor menstrual health is widespread in low- and middle-
income countries (LMIC), impacting girls’ health, wellbeing,
and school engagement. However, the impact of menstrual
interventions on objectively measured sexual and
reproductive harms and schooling remain largely untested.
Our pilot study in primary schoolgirls found that menstrual
cups reduced rates of sexually transmitted infections (STI) and
bacterial vaginosis. Girls reported engaging in transactional
sex to obtain basic necessities, including sanitary pads, and
identified cash needs as a primary driver for risky sexual
behaviours. Cash transfers have been trialled among
adolescents as potential interventions for HIV prevention. In
Malawi, early results among adolescent girls showed
conditional or unconditional cash transfers were associated
with lower HIV and HSV-2 prevalence, risky sexual behaviours,
and school dropout. As our trial commenced, two large
studies were underway in South Africa and Kenya examining
the effect of cash transfers and school support on HIV risk; no
trials were in progress studying the menstrual cup on
adolescent girls sexual and reproductive harms and/or
schooling.

Added value of this study

Our cluster randomised controlled trial adds to a limited body
of evidence on the effect of menstrual cups and/or
conditional cash transfers on girls’ sexual and reproductive
health and schooling outcomes. To our knowledge, it is the

Introduction

Adolescent girls are uniquely susceptible to sexual and
reproductive health (SRH) harms. This age group con-
fronts many pubertal and environmental challenges,
including incomplete biological development, lack of
knowledge on menstruation and puberty, social pres-
sures around sexual initiation, harmful gender norms,
and entry into the workforce. In many places, including
Kenya, where poverty and gender-based violence are
pervasive, many girls face sexual abuse, have limited
agency to navigate sexual encounters safely, or may
resort to transactional sex to obtain basic necessities.'
These developments leave girls vulnerable to sexually
transmitted infections (STIs), including HIV and herpes
simplex virus type 2 (HSV-2), and to early pregnancy,
with lasting ramifications across the life course.’

first large-scale trial testing the impact of a menstrual
intervention on HIV and herpes simplex virus type 2 (HSV-2)
incidence and/or all-cause school dropout. We found no
evidence that the provision of menstrual cups protected
against a combined outcome of incident HIV, HSV-2, and/or
school dropout. However, menstrual cups appeared protective
against HSV-2 acquisition, which is in alignment with
emerging evidence showing cups do not disrupt the
composition of the vaginal microbiome and reduce the
incidence of bacterial vaginosis and STls. Our results suggest
that the menstrual cup, with adequate training and
familiarisation, is a menstrual solution that may improve
adolescent girls” reproductive health in LMIC. We show no
effect of conditional cash transfers on HIV or HSV-2 incidence,
echoing findings from two other large trials testing similar
structural interventions in adolescent girls in South Africa and
Kenya.

Implications of all the available evidence

Interventions to reduce HIV and STI transmission, adolescent
pregnancy, and incomplete schooling in this population are
warranted. Menstrual cups are an acceptable and long-lasting
solution to manage menstruation and may also protect girls’
reproductive health. School dropout remains intractable,
requiring further intervention research. Longer term
longitudinal evaluations of interventions targeting girls’
sexual and reproductive health as they transition into
adulthood are needed.

Consequently, adolescent girls face a disproportionate
disease burden. It is estimated that in sub-Saharan
Africa, girls are twice as likely as boys and young men
to acquire HIV. While they comprised 10% of the pop-
ulation in 2020, they accounted for a quarter of all HIV
infections in the region.* In Kenya, the HIV prevalence in
2018 was 2.6% in females aged 15-24 and 1.3% in
males.” Adolescents are at the epicentre of the country’s
HIV epidemic, with 42% of all new infections in 2020
occurring in this age group.® HIV shares risk factors and
structural determinants with other STIs, including HSV-
2, which girls typically acquire soon after sexual debut.”
HSV-2 seroprevalence in Kenya, at 39.9% (95% confi-
dence interval (95% CI): 34.3-45.9), is five times that of
all of Europe.” By age 17, 17% of schoolgitls are sero-
positive for HSV-2 in western Kenya.* Moreover, three in
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five girls become pregnant before age 19, often accom-
panied by severe maternal health risks and interrupted
schooling.® These figures highlight the heightened
vulnerability of this population to life-long harms, and
underscore the importance of prevention efforts at this
key juncture.

Prevention efforts attempt to disrupt the behavioural
and structural drivers associated with these harms.
Behavioural interventions aiming to prevent adolescent
HIV transmission, delay sexual debut, and decrease the
number of sexual partners and risky behaviours have
had limited success in Africa.'”" Cash transfer (CT)
programmes have been trialled among adolescents as
potential structural interventions for HIV prevention,
with mixed results. Such interventions are believed to
improve girls’ economic purchasing power, allowing
them to obtain items without relying on sex or older
partners. Two recent trials saw no direct intervention
effect on HIV or HSV-2 incidence.'*" A trial in school-
going girls in Malawi detected a lower prevalence of
HIV and HSV-2 among those receiving CT, although
baseline seroprevalence of HIV and HSV-2 was not
captured or accounted for in the analysis.'”* CT has
shown more positive results on impacting girls’ risky
sexual behaviours, with studies finding direct improve-
ments in the age at sexual debut, number of sexual
partners, delayed childbearing, and incidence of trans-
actional sex, age-disparate sex, and unprotected sex.'>'*"*

Others have tested CT and its impacts on schooling, a
key pathway to improving adolescents’ SRH."** Schools
act as safe spaces that protect girls from SRH harms,
especially against adolescent pregnancy.”” Menstruation
and the lack of appropriate hygiene materials have been
reported in several qualitative studies as barriers to girls’
schooling."’® Accordingly, research has started investi-
gating menstrual solutions for schoolgirls to determine if
they can positively impact education and reduce SRH
harms. Studies have largely tried to measure the impact
on school attendance, but girls’ reports of menstruation-
related absence have proven challenging to capture and
quantify, underscoring the need to study other related
outcomes.”” Our previous pilot study in western Kenya
was unable to reliably measure impacts on school absence
or dropout, but found that providing menstrual products
to schoolgirls, particularly reusable menstrual cups (MCs),
reduced STIs and reproductive tract infections,” further
encouraging calls for larger robust trials on menstrual
solutions.”’ We present the findings from a cluster rand-
omised trial in western Kenya evaluating the effect of
MCs and conditional cash transfers (CCTs) on schoolgirls’
risk of HIV, HSV-2 and school dropout.

Methods

Study design and participants

The Cups or Cash for Girls (CCG) Trial was a four-
group cluster randomised controlled trial which took
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place in 96 secondary schools in Siaya County, western
Kenya, as described elsewhere.? Schools were block
randomised into four treatment arms (1:1:1:1): (a) girls
in MC allocated schools received one menstrual cup and
soap for hand-washing (“MC”), (b) girls in cash schools
received KES 1500 per term (~US$15), conditional on
80% attendance in the prior term (“CCT”), (c) gitls in
combined intervention schools (“combined”) received
both MC and CCT, and (d) gitls in the usual practice
arm (“control”) received soap for handwashing and, at
trial close, one MC each. The study area is characterised
by poverty, disproportionate numbers of school drop-
outs amongst girls, and high SRH risks, including HIV
and HSV-2, among adolescents.*

Secondary day schools with head teacher approval to
participate that were not boys only schools, exclusively
boarding, or for children with special needs were eligible.
Girls were eligible if they were day-scholars (non-
boarders), in select class years, had a history of three or
more menses, no visible or declared pregnancy, no
disability precluding participation, and resided in the
study area.

Ethics

The study was approved by the Kenya Medical
Research Institute (protocol #3215) and the Liverpool
School of Tropical Medicine (protocol #15-005). Each
girl and her parent or guardian provided written assent
and informed consent to participate. An independent
Trial Steering Committee provided scientific guidance
and monitored the progress of the trial, adherence to
standards, and consideration of participants’ rights and
safety. The trial’s Data Monitoring and Ethics Com-
mittee (DMEC) assessed and reviewed the trial data to
ensure participants were not subjected to any excess
risk, monitored intervention roll-out and adverse
events, and provided scientific guidance. The DMEC
Chair and independent statistician approved the sta-
tistical analysis plan (SAP) prior to the unblinding of
trial data. Both committees met annually throughout
the trial.

Randomisation and masking

A census of all secondary female-only and coeducational
day schools built the study area sampling frame. Block
randomised groupings of four schools (“quads”) based
on location and size were prepared by the trial statisti-
cian. School recruitment ceremonies in each sub-county
invited head teachers per quad to select one of four
unidentified coloured balls. After all quads completed
this selection, a Ministry of Education representative
opened a sealed envelope and disclosed the colour-to-
intervention allocation. Participants were assigned to
treatment groups based on their school’s random
assignment. While blinding of study participants and
field staff was not possible, girls were not informed of
the allocation of other schools, and the laboratory staff,
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study investigators, and statisticians were blinded to
participant allocation until all data were locked.

Procedures

Eligible girls were familiarised with Android tablets and
asked to complete a self-administered sociodemo-
graphic and behavioural survey in English or Dholuo
annually. Girls’ height, weight, and waist measurements
were measured by trained field staff. Girls individually
received HIV counselling before providing a blood
specimen for HIV and HSV-2 testing. Test results were
returned to girls via their selected health facilities.
Nurses visited schools to inform all participants that
their results were ready for collection at their discretion,
in order to maintain confidentiality and provide post-test
counselling and linkage to care. Nurses liaised with
health facilities, schools, and households to monitor
adverse events among participants.

At the school level, data were routinely collected on
adverse events, pregnancies, and school absence via
focal point teachers and through school registers,
collected termly. Attendance rates were calculated from
school registers for the CCT intervention, and girls who
routinely did not attend class were visited at home to
document the reason for absence (including pregnancy),
and to confirm whether they had dropped out or trans-
ferred to a new school. School water, sanitation, and
hygiene (WASH) facilities were assessed annually,
during an unscheduled site visit, to understand school-
girls’ access to toilets and water for handwashing and to
capture if any other programmes leading to potential
trial contamination were ongoing.

Interventions

The CCT intervention comprised 1500KES (~US$15 in
2016) each school trimester. CCT participants received a
chargeable Equity Bank cash card to withdraw money at
decentralised bank agents. Money was sent directly to
the participant’s card each school term and was condi-
tional on attending 80% of days in the prior term. Girls
had to provide a birth certificate and a parent/guardian
ID to receive a cash card. In Malawi, Baird and col-
leagues identified US$5 per month as a sufficient
amount to produce intervention effects.”* We selected
this amount to provide girls some agency over their
personal financial expenditures. All CCT participants
received financial literacy training, including informa-
tion on safety; bank agents familiarised girls with
banking and card use.

The MC intervention comprised one Mooncup®
(FDA #3009117944). The cup was replaced if it was
reported lost, stolen, or damaged. The MC is a medical-
grade silicone-based receptacle that is inserted into the
vagina to collect menstrual blood and can last ten
years.” MCs are used internationally and are considered
safe, cost-effective, and environmentally friendly for
menstruation management.” All girls receiving MCs

were sensitised and trained on appropriate cup use and
safekeeping; study nurses retrained girls requesting
additional guidance.

Girls in all four treatment groups received puberty
and hygiene training post enrolment.

Outcomes

The primary outcome was a composite of SRH and
education harms comprising incident HIV, HSV-2, and
all-cause school dropout. The key secondary outcomes
included the individual composite components (school
dropout, HIV and HSV-2) and adolescent pregnancy.
The primary safety endpoints were the incidence of toxic
shock syndrome among cup using girls, and violence
associated with cash use. All behavioural and biological
outcome data were collected at annual timepoints;
monitoring data were collected routinely throughout
follow-up. No outcome data were imputed for analysis
and all outcomes assessed were prespecified in the study
protocol.

Statistical analysis

96 school clusters (24 per arm) with an average of 41.25
girls per school were required to obtain 90% power to
detect a 25% reduction in the primary endpoint from
39.3% in the control arm to 29.5% in any intervention
arm (alpha = 0.0167 to allow for three primary com-
parisons) (Appendix p 3).

The primary endpoint was based on the intention-to-
treat (ITT) population, defined as the population of all
enrolled participants. Generalised linear mixed models
(GLMMs) were fitted with treatment as a fixed effect and
quad and school cluster as random effects to allow for
the hierarchical structure of the study design. We
calculated unadjusted risk ratios (RR) and their corre-
sponding 95% CI by fitting the GLMMs to individual
follow-up data with treatment status, and adjusted risk
ratios (aRR) by controlling for participant age, baseline
HIV and HSV-2 status, household SES, sub-county,
school population size, and school baseline WASH
conditions in SAS v9.3 and in STATA v17.0. For
continuous outcomes, the models were fitted using a
Gaussian distribution and identity link function; for
binary and categorical data log-binomial models were
employed. If the log-binomial models did not converge,
Poisson distributions were used keeping only school as
a random effect. For time-to-event outcomes, cox
regression models were used to generate hazard ratios
(HR) and 95% CI. The study was designed as a 4-way
parallel trial Dbecause interactions between in-
terventions (CCTs and MCs) were considered plausible.
However, we also conducted a secondary 2 x 2 factorial
“at the margins” analysis to estimate the pooled effect of
MC vs no MC and CCT vs no CCT on the primary
composite outcome and assessed for interactions.

Subgroup analyses of the primary outcome were
conducted by age group, study location, socioeconomic
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profile, and sexual debut history at baseline. A per-
protocol (PP) secondary analysis of the primary
outcome included only girls who reported using their
allocated treatment (i.e., reported using MC or withdrew
money from their cash-card). Sensitivity analyses of the
PP population were conducted to determine whether
serious bias was present in the PP analysis for the effect
of MC on dropout, due to the high likelihood for dif-
ferential selection bias. While data on cash withdrawal
in the cash and combined groups were available

continuously throughout the study, data on cup use
were only collected at the mid-study and end-of-study
surveys. Thus, girls that dropped out before the mid-
study survey had no data on cup use and were
excluded from the PP analysis. To check for selection
bias, we (1) modelled all MC and combined group girls
who had dropped out before a second survey as cup
“users”; (2) restricted the time under follow-up to the
period between mid-survey when use data for cups was
reported and end-of-study (avg. follow-up to mid-study

‘ 171 schools screened for inclusion ‘
‘ 96 schools randomised ‘
v -
=
4442 girls sampled - 2
78 parents refused consent %
17 refused to participate =3
166 not traced
44 ineligible, reason known
v
4137 participants successfully enrolled
' v v v %
24 schools assigned to CUP 24 schools assigned to CASH 24 schools assigned to COMBINED 24 schools assigned to CONTROL §
1059 baseline schoolgirls 1080 baseline schoolgirls 1060 baseline schoolgirls 938 baseline schoolgirls 53
1036 surveyed at baseline 1071 surveyed at baseline 1046 surveyed at baseline 922 surveyed at baseline g'
1045 tested at baseline 1072 tested at baseline 1053 tested at baseline 930 tested at baseline
T
5 exited study 1 exited study 5 exited study 1 exited study
5 withdrew 1 withdrew 5 withdrew — 1died
46 transferred schools 63 transferred schools 56 transferred schools 23 transferred schools
.
860 completed 1-year follow-up 768 completed 1-year follow-up 839 completed 1-year follow-up 703 completed 1-year follow-up
visit or obtained study outcome visit or obtained study outcome visit or obtained study outcome visit or obtained study outcome
804 surveyed 711 surveyed 791 surveyed 663 surveyed
56 dropped out 57 dropped out 48 dropped out 40 dropped out
0 exited study 6 exited study 2 exited study 5 exited study
5 withdrew 1 withdrew 4 withdrew
24 transferred schools 1 died 1 died 1 died Py
33 transferred schools 29 transferred schools 16 transferred schools 5
3
S
912 completed 2-year follow-up 908 completed 2-year follow-up 914 completed 2-year follow-up 834 completed 2-year follow-up
visit or obtained study outcome visit or obtained study outcome visit or obtained study outcome visit or obtained study outcome
856 surveyed 835 surveyed 849 surveyed 778 surveyed
56 dropped out 73 dropped out 65 dropped out 56 dropped out
2 exited study 0 exited study 0 exited study 4 exited study
2 withdrew 3 withdrew
5 transferred schools 3 transferred schools 1 died
5 transferred schools
841 sat Kenya Certificate of 849 sat Kenya Certificate of 842 sat Kenya Certificate of 797 sat Kenya Certificate of
Secondary Education exams Secondary Education exams Secondary Education exams Secondary Education exams
24 CUP schools analysed 24 CASH schools analysed 24 COMBINED schools analysed 24 CONTROL schools analysed
1052 participants included in 1073 participants included in 1053 participants included in 928 participants included in
primary analysis primary analysis primary analysis primary analysis >
1052 participants included in 1073 participants included in 1053 participants included in 928 participants included in E‘_,
schooling outcomes schooling outcomes schooling outcomes schooling outcomes S
923 surveyed* 905 surveyed* 930 surveyed* 832 surveyed* 2
926 tested™ 906 tested™ 932 tested” 828 tested™
*completed at least one *completed at least one *completed at least one *completed at least one
follow-up visit follow-up visit follow-up visit follow-up visit

Fig. 1: Trial profile. Definitions: “surveyed” refers to girls completing the sociodemographic and behavioural questionnaire; “tested” refers to

participants having available laboratory confirmed biomarker data; “dropped out” refers to obtaining the outcome “school dropout.”
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1.1 years); and (3) ran Kaplan—Meier survival estimates
for dropout for this restricted period. All primary and
secondary analysis methods were prespecified in the
trial’s SAP; the sensitivity analyses checking for bias in
the PP estimates were conducted post-hoc.

Additional methods on sociodemographic and
WASH measures are provided in the Supplementary
Material (Appendix p 3). The trial was registered with
ClinicalTrials.gov, NCT03051789.

Role of funding source

The funder had no role in the study design, data collec-
tion and analysis, interpretation of the trial findings, de-
cision to publish, or preparation of the manuscript.

Results

Between February 28, 2017 and July 6, 2018, 96
schools were enrolled (Fig. 1), including 4137 girls, of
whom 4106 completed the trial and 31 were lost to
follow-up due to withdrawal from the study (n = 27) or
death (n = 4) by end of follow-up (June 30, 2021).
Baseline HIV and HSV-2 status was available for all
girls; incident HIV or HSV-2 infection could not be
determined in 514 (12.5%). The number of partici-
pants lost to follow-up and those without incident HIV
and HSV-2 data were similar between intervention
groups (Fig. 1).

The median age at enrolment was 17.1 years (IQR
16.3-18.0 years). Baseline characteristics in the four arms
were generally well balanced (Table 1), with the exception
that a larger proportion of gitls in the CCT and combined

groups had a history of pregnancy at baseline, and a
greater number of girls in the CCT group were in larger
schools — on average larger schools had poorer WASH
conditions than smaller schools (Table 1).

Primary composite and key individual outcomes
The primary outcome of HIV and HSV-2 incident
infection and/or all-cause school dropout was 20.5%
across all arms. There were 44 incident HIV infections
and 364 HSV-2 infections during the trial (cumulative
risk 1.25% and 12.2%, respectively). The prevalence of
HIV and HSV-2 at enrolment was 1.8% and 17.3% and
reached 2.9% and 25.8% by study end, respectively.
Overall, 11.3% of girls dropped out of school, of whom
54.3% dropped out due to pregnancy and 14.7% due to
marriage (Appendix p 4).

No significant difference in the primary outcome
was found between treatment groups in the ITT popu-
lation: MC: 18.2%, CT: 22.1%, combined: 22.1%, and
control: 19.6% (aRR vs control: MC: 0.97, 95% CI
0.76-1.24, p = 0.82; CT: 1.14, 0.90-1.45, p = 0.27; and
combined: 1.13, 0.90-1.43, p = 0.29, Fig. 2, intra-class
correlation coefficient = 0.0743). Analysis of the indi-
vidual components of the primary outcome showed that
there was a 33% reduction in HSV-2 acquisition in the
MC group (8.6%) against control (12.0%) before
adjustment (RR: 0.67, 0.47-0.95, p = 0.027) and 29%
after adjustment (aRR: 0.71, 0.50-1.01, p = 0.057). No
reduction was seen in the combined or CCT groups
(combined: 14.8%, aRR: 1.16, 0.85-2.58, p = 0.36; CCT:
13.3%, aRR: 1.02, 0.73-1.41, p = 0.92). MCs were
associated with a lower but statistically non-significant

Total population  CUP group CASH group COMBINED group  CONTROL group
(N = 4137) (N = 1059) (N = 1080) (N = 1060) (N = 938)

Age, median (interquartile range) 17.10 (16.3-18.0)  16.91 (16.1-17.8) 17.20 (16.4-18.1) 17.19 (16.3-18.1) 17.10 (16.4-17.9)
Age group <17 years 1965 (47.5%) 564 (53.3%) 484 (44.8%) 476 (44.9%) 441 (47.0%)
Socioeconomic status (lowest two quintiles) 1758 (42.7%) 401 (38 0%) 498 (46.3%) 483 (45.8%) 376 (40.4%)
Married 265 (6.5%) 3 (7.0%) 6 (6.2%) 8 (5.5%) 8 (7.4%)
Orphaned 137 (3.3%) 4 (3.2%) 41 (3.8%) 7 (3.5%) 5 (2.7%)
HIV positive 5 (1.8%) 3 (1.2%) 0 (1.9%) 3 (2.2%) 9 (2.0%)
Herpes simplex virus type 2 positive 701 (17 3%) 171 (16 5%) 193 (18 3%) 163 (15.6%) 174 (18.9%)
Early menarche <13 years 236 (5.7%) 8 (5.5%) 3 (4.9%) 6 (6.2%) 9 (6.3%)
Sexually active 1124 (27.6%) 292 (28 2%) 305 (28 5%) 277 (26.5%) 250 (27.1%)
Prior pregnancy 141 (12.2%) 7 (9.0%) 47 (15.2%) 41 (14.2%) 6 (10.1%)
School size >46 girls 2034 (49.2%) 499 (47.1%) 634 (58.7%) 508 (47.9%) 393 (41.9%)
Water, sanitation, and hygiene school score <1 2351 (56.8%) 513 (48.4%) 797 (73.8%) 573 (54.1%) 468 (49.9%)
Sub-county - - - -

Gem 981 (23.7%) 260 (24.6%) 215 (19.9%) 323 (30.5%) 183 (19.5%)

Rarieda 910 (22.0%) 216 (20.4%) 240 (22.2%) 230 (21.7%) 224 (23.9%)

Siaya 828 (20.0%) 213 (20.1%) 215 (19.9%) 172 (16.2%) 228 (24.3%)

Ugenya 793 (19.2%) 209 (19.7%) 220 (20.4%) 193 (18.2%) 171 (18.2%)

Ugunja 625 (15.1%) 161 (15.2%) 190 (17.6%) 142 (13.4%) 132 (14.1%)

Table 1: Baseline sample characteristics by intervention arm among all enrolled into the Cups or Cash for Girls Trial (n = 4137).
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Intention to treat population

Per protocol population

Outcome Risk Ratio Adjusted RR ! Risk Ratio Adjusted RR

andAm  Intervention  Control (95% CI) Pualie  (95% CI) Pvalue | Intervention Control (95% CI) Pvalie  (95% Cl) P value
i

Composite outcome !

cuwp 19111052 (18.2) 182/928 (19.6) — 094(075.1.19) 06074 087 (076,124) 08232 | 101839 (120) 1741900 (193)  —— 061(0.46,0.80) 0.0003 0,65 (0.48, 0.88) 0.0058

cash 23711073 (22.1) 1 114(091,142) 02518 1.14(090,145) 02666 | 191947 (20.2) —— 1.06(084,135) 06116 1.7 (0.81, 1.40) 06380

Combined  233/1053 (22.1) - 112(090,1.40) 03210 113(0.90,143) 0.2915 | 160879 (18.2) — 093(0.73,1.18) 05553 0.96(0.73,1.26) 0.7429
|

School dropout :

cwp 11811052 (11.2) 971928 (10.5) —— 113(083,154) 04491  116(0.86,1.57) 0.3286 | 35639 (4.2) 91900 (10.1) —4— 0.42(0.27,065) 0.0001  0.46 (029, 0.73) 0.0009

cash 13311073 (12.4) 4o 124(091,168) 01735 123(091,165) 01792 | 981947 (103) —— 106(074,152) 07522 1.04(0.70,1.53) 0.8592

Combined 1151053 (10.9) —_— 104(076,142) 07974 1.06(0.78,1.44) 0.7064 | 48/879(55) — 053(0.35,0.79) 0.0022  0.54(0.35,0.83) 0.0053
H
:

HIV incident infection :

cup WEI5(12)  MUB13(14)  ————  089(0.39,204) 07803  0.88(0.38,205) 0.7735 | 8/828(1.0) 10791(13) ——————  076(030,193) 05687 076 (0.30,1.93) 0.5630

cash 131891 (1.5) —————  108(049,239) 08529  1.16(0.51,262) 0.7188 1 13811 (16) ————— 127(056,287) 05696 139 (0.60,3.19) 0.4429

Combined  9/913 (1.0) E——— 073(030,175) 0.4785  080(033,194) 06230 | 8861(09) —_— 0.73(029,1.85) 05139 0.82(0.32, 2.10) 06857
|

HSV-2 incident infection :

cuwp 67778(86)  B1673(120)  —d—| 067(0.47,0.95) 00266 0.71(050,1.01) 00571 | 62703 (88) 79652 (121)  ——| 066 (0.46,0.96) 0.0287  0.71(0.50, 1.02) 0.0658

cash 991745 (13.3) —— 101(073,141) 09322 102(073,1.41) 09217 | 88/675(13.0) —— 102(073,1.44) 08984 1.05(0.74,1.47) 0.8001

Combined  117/780 (14.8) - 118(086,161) 03083 116 (085, 1.58) 03586 | 111740 (15.0) o 118(086,163) 03053 118 (0.86,1.62) 0.3124
|

Incident pregnancy :

cup 941990 (95)  86/889 (9.7) —— 101(0.73,139) 09590  1.02(0.76,1.36) 0.9160 | 51/825(62) 811861 (9.4) — 066 (0.45,0.96) 0.0304 0,68 (0.47,0.99) 0.0428

cash 15/981 (11.7) e 122(090,167) 02033  1.18(0.89,157) 02586 | 96/859 (11.0) —— 119(085,166) 0309 113 (0.81,1.57) 0.4837

Combined  98/980 (10.0) — 105(076,1.44) 07763 1.00(075,1.34) 09988 | 641867 (7.4) —t 0.79(055,1.13) 02010 0.76 (053, 1.09) 0.1348
1
]

T T T T T
25 1 3 i 25 1 3

Fig. 2: Primary composite outcome and individual outcomes of incident HIV, herpes simplex virus type 2, school dropout and pregnancy.
Abbreviations: HSV-2, herpes simplex virus type 2; RR, risk ratio; Cl, confidence interval.

difference in HIV incidence relative to the control group
(1.2% vs 1.4%, aRR = 0.88, 0.38-2.05, p = 0.77), as was
the combined intervention (1.0%, 0.80, 0.22-1.94,
p = 0.62), but not CCT group (1.5%, aRR: 1.16,
0.51-2.62, p = 0.72). No intervention was associated
with reductions in school dropout nor with adolescent
pregnancy (Fig. 2, ITT population).

83.0% of girls in the combined arm used both in-
terventions; cup use was reported by 79.3% of girls in
the cup arm (81.2% across both groups) and 87.8% of
CCT group girls withdrew cash at least once (85.5%
across both), resulting in a PP population of 3579 of
4137 girls (86.5%). The incidence of the primary com-
posite endpoint in this PP population was 12.0% in the
MC group, 20.2% in the CCT group, 18.2% in the
combined group, and 19.3% in the control group.
Relative to the control group, there was no reduction in
the primary composite outcome in the CCT (aRR: 1.07,
0.81-1.40, p = 0.63) or combined groups (aRR: 0.96,
0.73-1.26, p = 0.74) (Fig. 2, PP population). However,
there was a 35% reduction in the primary outcome in
the MC group compared with controls (aRR: 0.65,
0.48-0.88, p < 0.0058, Fig. 2, PP population), with a
corresponding 54% reduction in school dropout
(aRR = 0.46, 0.29-0.73, p = 0.0009) and pregnancy
during the trial (aRR: 0.68, 0.47-0.99, p < 0.043), and
smaller non-significant reductions in HSV-2 (aRR: 0.71,
0.50-1.02, p < 0.066) and HIV incidence (aRR = 0.76,
0.30-1.93, p = 0.56). The combined intervention was
also associated with lower school dropout (aRR = 0.54,
0.35-0.83, p = 0.0053), but not HSV-2 (aRR = 1.18,
0.86-1.62, p = 0.31), HIV (aRR = 0.82, 0.32-2.10,
p = 0.69), or incident pregnancy (aRR = 0.76, 0.53-1.09,
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p = 0.13). No reductions in any component of the pri-
mary outcome or pregnancy were seen in the CCT
group PP analysis.

Sensitivity analysis

In the first PP sensitivity analysis, where early dropouts
were re-classified as “cup users,” all effects seen in the
main PP analysis on dropout and pregnancy dis-
appeared (Appendix p 5). The second sensitivity analysis
with restricted follow-up between mid-study survey
when cup use was reported and end-of-study echoed
the main PP results, showing a large reduction in the
composite outcome in the MC group but not for the
combined group or CCT group (MC: aRR: 0.61, 0.47,
0.80, p = 0.0002, combined: aRR: 0.88, 0.70-1.10,
p =0.26, CCT: 1.09, 0.87-1.37, p = 0.44, Appendix p 5).
The time-to-event sensitivity check for the individual
outcome school dropout similarly showed a reduction in
dropout for the MC group but not for the combined
group (MC: HR: 0.56, 0.31, 1.01, p = 0.055, combined:
HR: 0.89, 0.52-1.54, p = 0.69, Appendix p 9). These
analyses suggest bias may have been introduced into the
PP results by early dropouts with missing information
on intervention use.

Subgroup analysis

Subgroup analyses for differences in the relative risk of
the composite outcome were run for age group, socio-
economiic status, school size, school WASH conditions,
baseline HIV or HSV-2 seropositivity, sexual activity at
baseline, and experiencing the COVID-19 school clo-
sures; no meaningful differences were noted between
subgroups (Appendix p 8).
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Total Cups Cash Combined Controls
(N = 4137) (N = 1059) (N = 1080) (N = 1060) (N = 938)
All serious adverse events® (n = 10) (n=2) (n=3) (n=1) (n=4)
Primary safety outcome [Toxic shock syndrome] 0 0 0 0 0
Deaths” 5 0 1 1 3
Hospital admissions without death® 5 2 2 0 1
Adverse events related to intervention (n=9) (n=3) (n=0) (n=6) (n=0)
Cup retention 1 1 0 0 0
Vaginal (cup) discomfort 5 2 0 3 0
Domestic violence 3 0 0 3 0
Adverse events not related to intervention (n = 16) (n=4) (n=4) (n =5) (n=3)
Pain during intercourse 1 1 0 0 0
Vaginal discomfort 9 1 1 4 3
Domestic violence 1 0 1 0 0
Pregnancy complications 1 0 1 0 0
Injuries-wounds and fractures 1 1 0 0 0
Respiratory infections and asthma 1 1 0 0 0
Other 2 0 1 1 0
?Serious adverse events are any adverse event or adverse reaction that results in death, is life-threatening, requires hospitalisation or prolongation of existing
hospitalisation, results in persistent or significant disability or incapacity. °Causes of death: road traffic injury, pregnancy complication, theumatic heart disease, organ
failure post-infection, and advanced duodenal ulcers. “Causes of hospital admissions not resulting in death: malaria, childbirth, anal swelling, septic wound, and fractures
related to a pedestrian road accident.
Table 2: Safety outcomes (Safety Population).

Safety outcomes

No instances of toxic shock syndrome were observed
during the trial. Ten serious adverse events were re-
ported, and 25 adverse events occurred throughout the
study. Five girls died during the study with causalities
unrelated to trial interventions (Table 2). Nine adverse
events were related to girls’ intervention use; none of
these required hospital admission.

Discussion

This is the first cluster randomised controlled trial
studying the effects of MC and CCT interventions on
adolescent schoolgirls’ SRH and schooling. While
neither intervention, alone or in combination, impacted
the primary composite outcome of incident HIV, HSV-
2, and/or all-cause school dropout, a borderline statis-
tically significant, but clinically relevant 29% (95%
CI -1% to 50%) lower incidence of HSV-2 acquisition
was observed among MC group gitls.

MCs’ protective effect on HSV-2 acquisition has
plausible biological and behavioural mechanisms of
action. MCs have been shown to preserve the Lactoba-
cillus-dominant vaginal bacterial environment* A
Lactobacillus-dominant vaginal microbiome, in partic-
ular one that is Lactobacillus crispatus dominant, is pro-
tective of bacterial vaginosis (BV) and STIs, including
HSV-2.% Evidence is building that menstrual mate-
rials, including disposable and reusable pads, are asso-
ciated with a non-optimal vaginal microbiome, BV, and
other reproductive tract infections.”” Our earlier study

found that MCs reduced BV prevalence in schoolgirls
both relative to controls and to girls who received
disposable pads.”” MCs may prevent acquisition of HSV-
2 through promotion and/or maintenance of the Lacto-
bacillus-dominant vaginal microbiome. In a nested sub-
study measuring cups’ effects on the vaginal micro-
biome of 436 participants in the current trial, we showed
that MCs were associated with a higher occurrence of
L. crispatus dominated Community State Type 1 (CST-1)
(odds ratio 1.37 [95% CI 1.06-1.75]) than girls in the
control group, and higher relative abundance of
L. crispatus (mean difference 3.95% [95% CI 1.92-5.99))
with a concomitant 24% decrease in the odds of BV
(odds ratio 0.76 [95% CI 0.59-0.98]).”” Our study adds to
the growing evidence on MCs’ beneficial impact on the
reproductive tract, showing that downstream infections
like HSV-2 can be prevented through certain menstrual
interventions. And, while no direct effects on HIV
incidence were seen during the trial, up to 15% of HIV
infections are estimated to be attributed to BV as
observed in meta-analysis,” and HSV-2 is associated
with a 5-fold increased risk of HIV,* suggesting MCs
may contribute to reduced HIV acquisition over time.
Studies have documented that MC uptake is not
immediate, with girls requiring up to six months use for
familiarisation.”” Reported MC wuse increased
throughout follow-up (Appendix p 9), with more than
four in five cup recipients reporting use during their last
period and three in four girls reporting emptying their
MC at school without issue by end of study. However,
girls continued using other menstrual products in
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tandem with their MCs, with combined group girls
reporting more pad use at end-of-study than at midline
(Appendix p 9). These girls also reported using their CT
to purchase sanitary pads (Appendix p 7), highlighting
that girls opt to use multiple menstrual products per
cycle if available. It is possible that higher pad accessi-
bility through the CT in the combined group allowed
girls to primarily use pads, limiting MC familiarisation
and uptake and decreasing the MCs’ biological benefits.
As seen in the pooled effects analysis (Appendix p 6),
among MC using girls, MCs were strongly protective
against the primary outcome but interacted with the
CCT in the crude analysis (Pinteraction = 0.048). While
this interaction disappeared after adjustment, it sug-
gests that CCT receipt was an effect modifier of the MC
effect, and that MCs worked best when CCT was not
also provided. The MC intervention requires training
and continued support to ensure girls feel comfortable
using the product. Yet, once familiarised, users report
high levels of satisfaction in using the product to
manage their menses. One recent systematic review
found that MC users voiced decreased stress of staining
and improved mobility when using the cup, and three in
four participants reported wishing to continue using the
product.”?

MCs were not associated with reductions in school
dropout in this study population. Previous studies have
consistently found that girls’ self-report heightened
absenteeism during their periods, citing menstrual
shame, fear of leaking or odour, and poor WASH fa-
cilities at school as the primary causes."* However, in
our study the primary driver of dropout was pregnancy
(Appendix p 4), indicating menstruation-related absence
may not be a major attributor to school dropout. In this
setting, adolescent pregnancy has been an intractable
challenge, and is both a cause and a consequence of
school dropout among secondary schoolgirls.” One
recent study by Kangwana and colleagues has suggested
that earlier intervention during adolescence may
generate protective factors against adolescent preg-
nancy, suggesting these might have spillover benefits on
education and girls’ longer term health and economic
outcomes.”” More work is required to identify in-
terventions to help prevent early motherhood in these
settings.

CCT was not associated with any reduction in school
dropout. Our findings align with a recent large trial in
South Africa that gave monetary CT directly to re-
cipients and similarly found no effect on school dropout
among secondary schoolgirls.”” Additionally, CT had no
effect on HIV or HSV-2 incidence, in line with other CT
intervention trials studying these biomarkers.”” Two
studies reported improvements in HIV and HSV-2
prevalence; however, in both studies, no baseline mea-
surements were taken, limiting comparability between
groups.'*'® Recently, a multicomponent intervention
study testing financial incentives and educational
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subsidies among adolescent girls in our study area also
found no improvement in HIV or HSV-2 rates'’; while
another among younger adolescents in an informal ur-
ban area of Nairobi reported a modest reduction in
HSV-2 rates among a subset of girls receiving CT, again
suggesting earlier intervention may be of value.” Qual-
itative interviews have often highlighted CT recipients’
wish for additional money, stating the CT is insufficient
to cover needs. Furthermore, experts have argued that
transactional sex is often not strictly for basic survival,
but also to acquire affection or items girls desire and
may become a mode for improved social status.’ Thus,
while CT supporters have argued that a small amount of
money can reduce risky sexual behaviours by providing
for basic goods, it is unlikely that CT alone prevents all
risky sexual behaviours.

It is plausible that the CT amount given in our trial
was too low to yield any large impacts on objective
measures of girls’ SRH and schooling. Most CT pro-
grammes have opted to channel CT to girls via their
parents or guardians.”” Of those giving money to girls
directly, most have also included a separate parent or
guardian incentive.'>'* Our design was unique because
we gave money directly to girls. We believed this would
support their self-autonomy and improve their financial
knowledge when paired with financial literacy training
and bank familiarisation. However, one in seven girls
reported their parents kept their cash cards, and one in
two reported sharing their CT with family members
(Appendix p. 7). Consequently, more attention needs to
be given to household economic barriers when
designing interventions to impact adolescent girls’ SRH
and schooling.

Our CCT intervention design followed Baird and
colleagues (2012) trial findings in Malawi.'* They tested
variable transfer amounts given to both parents and
participants and concluded that a minimum amount of
US$5 a month was sufficient to see the effects on
schooling.”” We used the suggested benchmark of US$5
per month for the months girls were in school (~9
months). The resulting transfer per year effectively
came to US$45 per year relative to Baird and colleagues’
US$60 per year, and included no parent incentive.
Throughout the trial, inflation and cost of living steadily
rose in Kenya, lowering the net household income effect
relative to the Malawi study. Notably, including a parent
incentive or larger CT amount could yield unsustainable
scale-up costs for LMIC.

Our trial had some limitations. First, the COVID-19
pandemic occurred during the trial, leading to inter-
rupted intervention provision for the months that
schools were closed in Kenya and fieldwork was sus-
pended. This disruption may have biased the real effects
of each intervention towards the null. Second, all sexual
activity measures were self-reported and likely reflect
socially desirable responses that underreport sexual ac-
tivity. Cup intervention use was also self-reported with
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no confirmed measurement. Third, the observed
occurrence of the primary outcome was below the
assumed parameters used in the sample size calcula-
tion, potentially underpowering the primary analysis.
Moreover, this primary composite measure of school
dropout, and incident HSV-2 and HIV infection included
three outcomes that are not contemporaneous and may
differ temporally on the causal pathway."" School dropout
is proximal, only occurring during schooling; however,
measuring schooling’s impact on HSV-2 acquisition, and
whether any improvements attenuate HIV risk, requires
additional follow-up time for accurate measurement.
Fourth, end-of-study surveys and biospecimen collection
occurred prior to final school exams, resulting in shorter
follow-up time for non-schooling outcomes, possibly
reducing the intervention effect on HIV and HSV-2
incidence and explanatory SRH values. Additionally,
there may be selection bias in our ITT analysis due to
omitting individuals with missing HIV or HSV-2
outcome data. Fifth, meaningful causal inferences
cannot be drawn from any PP analyses comparing only
treatment users in an intervention arm to all participants
in a control arm, as they violate the principles of ran-
domisation and are subject to confounding. For example,
our PP analysis that included only girls reporting using
the intervention may have introduced substantial selec-
tion bias by not including girls who dropped out before
completing a follow-up survey where MC use data were
collected in the two MC arms (MC and combined
groups). Meanwhile, early dropouts in the other arms
were included, as MC use data were not applicable to
these groups. Conversely, the alternative PP analysis that
assumed these early dropouts in the MC arms were “MC
users,” would possibly underestimate any intervention
effects as some girls who exited early may not have used
their MC.

Strengths of our study included the large sample size
and a high rate of follow-up. We randomised at the
school-level to avoid spillover effects of the intervention.
Our study measured objective outcomes, with laboratory
confirmed biomarker data at baseline and each follow-
up round, and individually monitored dropout with
confirmatory home visits for all participants across 2500
square kms. We evaluated a menstrual solution, which
has received little attention in adolescent SRH inter-
vention research, against CCT. Our schoolgir]l popula-
tion is generalisable to other impoverished rural LMIC
settings.

In conclusion, overall, we found no evidence that
providing MC and/or CCT reduces the composite of
incident school dropout, HIV and/or HSV-2, or had
any effect on dropout alone. However, MCs appeared
protective against HSV-2 acquisition, adding evidence
that MC use may protect the reproductive tract. MCs
are a one-time, environmentally friendly and sustain-
able low-cost intervention.”* Our findings indicate that
a menstrual product intervention, beyond improving

girls’ dignity and comfort in managing their menses,
may have beneficial effects on adolescent girls’ repro-
ductive health and is worthy of consideration by poli-
cymakers as an intervention to support girls’ health
and development. CCT interventions were ineffective
as designed in this population and appear very context-
sensitive and resource heavy, requiring more piloting
and adaptation.
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