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Cost-Effectiveness and Cost–Benefit Analyses
of Providing Menstrual Cups and Sanitary
Pads to Schoolgirls in Rural Kenya
Masih A. Babagoli,1 Anja Benshaul-Tolonen,1,* Garazi Zulaika,2 Elizabeth Nyothach,3 Clifford Oduor,3

David Obor,3 Linda Mason,2 Emily Kerubo,3 Isaac Ngere,4 Kayla F. Laserson,5

Rhiannon Tudor Edwards,6 and Penelope A. Phillips-Howard2

Abstract
Objective: To analyze the relative value of providing menstrual cups and sanitary pads to primary schoolgirls.
Design: Cost-effectiveness and cost–benefit analyses of three-arm single-site open cluster randomized con-
trolled pilot study providing menstrual cups or sanitary pads for 1 year.
Participants: Girls 14–16 years of age enrolled across 30 primary schools in rural western Kenya.
Methods: Cost-effectiveness analysis was conducted based on the health effects (reductions in disability-
adjusted life years [DALYs]) and education effects (reductions in school absenteeism) of both interventions.
The health and education benefits were separately valued and compared with relative program costs.
Results: Compared with the control group, the cost of menstrual cups was estimated at $3,270 per year for 1000
girls, compared with $24,000 for sanitary pads. The benefit of the menstrual cup program (1.4 DALYs averted, 95%
confidence interval [CI]:�4.3 to 3.1) was higher compared with a sanitary pad program (0.48 DALYs averted, 95%
CI: �4.2 to 2.3), but the health effects of both interventions were not statistically significant likely due to the lim-
ited statistical power. Using point estimates, the menstrual cup intervention was cost-effective in improving
health outcomes ($2,300/DALY averted). The sanitary pad intervention had a cost-effectiveness of $300/student-
school year in reducing school absenteeism. When considering improvements in future earnings from reduced
absenteeism, the sanitary pad program had a net benefit of +$68,000 (95% CI: �$32,000 to +$169,000).
Conclusions: The menstrual cup may provide a cost-effective solution for menstrual hygiene management in
low-income settings. This study outlines a methodology for future analyses of menstrual hygiene interventions
and highlights several knowledge gaps that need to be addressed. Trial registration: ISRCTN17486946.
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Introduction
The context surrounding menstrual health manage-
ment (MHM) among adolescent girls—which includes
sociocultural norms, access to MHM products and
sanitary facilities, and knowledge about menstrual
health—impacts the incidence of sexual and reproduc-
tive health harms, school attendance and performance,
and psychosocial health, all of which can limit girls
from reaching their full potential.1–10 Providing
MHM interventions, such as menstrual cups and sani-
tary pads, could mitigate these adverse effects. This
raises questions as to the relative benefits and cost-
effectiveness of various MHM interventions.

Until recently, reusable menstrual cups have received
little attention and have not been widely promoted in
comparison with single-use products such as sanitary
pads; for example, a recent review of puberty and men-
arche educational materials across 27 countries found
that only 30% mentioned menstrual cups, compared
with 77% for disposable pads.11 Evidence indicates men-
strual cups are a good option for MHM.11 Menstrual
cups are durable and can last several years, although
there is a higher up-front cost when compared with
other MHM products such as sanitary pads, which
some non-governmental organizations and govern-
ments provide to school-age girls.12 For example, the
Kenyan government has a program that provides sani-
tary pads for free to public secondary schools across
the country, although there have been various challenges
in program implementation.13,14

Regardless, no comprehensive economic analysis to
inform large-scale MHM programming and compare
the relative impacts of different MHM interventions
has been undertaken. Cost–benefit analyses (CBA)
and cost-effectiveness analyses (CEA) are warranted
to push effective national and international policies
and scale-up of MHM programming.

We explore the costs and benefits associated with
a randomized controlled feasibility study that ana-
lyzed the health and education impacts of sanitary
pads and menstrual cups targeted to primary school
girls in Siaya County in western Kenya. Previously
reported results of the feasibility study provide the
backdrop for this CEA and CBA.4,10,15–18 The feasibil-
ity study found reductions in the incidence of some

sexually transmitted infections (STIs) and reproductive
tract infections (RTIs) among participants provided
MHM products, as well as reductions in school absen-
teeism among those provided sanitary pads.4,10

Methods
Parent study
The interventions in the feasibility study were randomly
allocated at the school level and comprised three arms:
(1) sanitary pads (Always� brand sourced from local
stores), (2) a menstrual cup (Mooncup� brand sourced
from the United Kingdom), or (3) business as usual
(control). Thirty schools (10 per arm) in Siaya County,
Western Kenya, participated in the study. Girls who
were 14–16 years old, had experienced at least three
menses, and had no disability precluding their ability
to participate were invited to partake in the study.

For ethical reasons, all students in the program, in-
cluding those in the control group, received soap and
puberty training, and all schools received soap for
their handwashing stations. No further investments
were undertaken regarding water and sanitation facili-
ties.4 The feasibility study was funded by the UK Med-
ical Research Institute, Department for International
Development, and Wellcome Trust Global Health Tri-
als. The results from health outcomes measured in the
feasibility study are summarized in Table S1 in Supple-
mentary Data.

Program costs
Based on the program costs for the feasibility study, the
cost of the control group (provision of puberty educa-
tion and soap) and the cost of providing menstrual
cups or sanitary pads for 1000 individuals for 1 year
was calculated. Program costs were calculated from
the perspective of a government program or health
care payer providing these interventions, including
the necessary logistics and personnel for such a pro-
gram.19 Local bulk order prices were used for the
MHM products. Sixteen sanitary pads (two packs)
were estimated to be required per month, representing
an upper bound estimate. This is based on the esti-
mated need of each girl assuming a regular period last-
ing 4 to 5 days with four changes in the heavier 3 days
and two changes in the lighter 2 days. This estimate
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may not align with current government programs that
supply fewer pads due to logistical or budgetary con-
straints.

One reusable silicone menstrual cup is predicted
to last 10 years. Therefore, one-tenth of the cost for
a menstrual cup was considered since program costs
were calculated for 1 year. This assumption is con-
sistent with a recent review that accumulated cost esti-
mates over 10 years to compare the financial and
environmental costs of menstrual cups and pads.11

Given the menstrual cup may have to be replaced if
lost, a menstrual cup replacement cost was calculated
using the proportion of menstrual cups lost in the
feasibility study.17 As seen in other menstrual cup pro-
grams and studies,20–22 individuals receiving menstrual
cups require additional training/supervision to ensure
proper use and care, and costs for this training reflect
those incurred during the feasibility study. The feasibil-
ity study also informs the unit costs for the remaining
costs not aforementioned.

Research administrative costs were not included to
make costs align with potential future large-scale pro-
grams. Private costs were not included. Costs were con-
sidered over a 1-year period, so no time discounting
was required. Lastly, for all currency conversions be-
tween Kenya Shilling (KES) and United States Dollar
(USD), a conversion rate equating 1 USD to 101 KES was
used, reflecting the exchange rate at the time of writing.23

Lastly, while the unit prices for menstrual cups and
sanitary pads from the feasibility study were used in
the main analysis, a sensitivity analysis was conducted
considering a range of costs for menstrual cups and
sanitary pads. For menstrual cups, the price range in-
cluded an upper bound, which reflected the highest
price for a menstrual cup in Africa.11 For sanitary
pads, the price range reflected the cost of different qual-
ity brands. More details are available in Tables S12 and
S13 in Supplementary Data.

Health effects
The randomized feasibility study measured the effect of
providing menstrual cups or sanitary pads on the inci-
dence of chlamydia, gonorrhea, trichomoniasis, bacte-
rial vaginosis, and candidiasis.4 In addition to causing
acute symptomatic infections, these STIs and RTIs in
females can result in long-term sequelae, including pel-
vic inflammatory disease, ectopic pregnancy, and tubal
infertility,24 and can facilitate acquisition and transmis-
sion of HIV infection.25,26 Disability-adjusted life years
(DALYs) were used to measure the effects of the in-

terventions in decreasing disease burden, including
both the initial infection and the future sequelae from
chronic infection.

Zero DALYs indicate a year lived in perfect health, one
indicates death, and an intermediate value is the equivalent
of a year of life lived in less than perfect health.27,28 To cal-
culate DALYs, the years of life lost and years lost to disease
were summed. We did not apply either age weighting or
time discounting. We assumed a life expectancy of 86
years, consistent with Global Burden of Diseases studies.29

Full details of health effects calculation for all five out-
comes are included in the Supplementary Data.

The intervention in this feasibility study resulted in a
statistically significant reduction in prevalence of over-
all STIs comparing the menstrual cup and control
arms. However, when looking at individual STIs and
RTIs, there was only a statistically significant reduction
in incidence of chlamydia (Table S1 in Supplementary
Data).4 Nonetheless, since the feasibility study had lim-
ited statistical power and this analysis aimed to create a
framework for future MHM economic analyses, all five
measured health outcomes were considered, and the
DALYs for all health outcomes were summed. Addi-
tionally, the median length of follow-up of study partic-
ipants in the feasibility study was 10.9 months.4 The
incidence of health outcomes was extrapolated to 12
months of intervention, assuming a linear relationship
between intervention duration and incidence.

To conduct a CEA, the total cost of an intervention
program providing either menstrual cups or sanitary
pads to 1000 individuals for 1 year was considered rel-
ative to the cost of the control group. To calculate the
incremental cost-effectiveness ratio (ICER), the relative
cost was divided by the number of DALYs that would
be averted through such a program. The ICER was
compared with cost-effectiveness thresholds suggested
by the World Health Organization (WHO).30

Lastly, to conduct a CBA, DALYs averted by each in-
tervention were valued monetarily using a willingness-
to-pay (WTP) approach19,31,32 and then compared
with the cost of that intervention relative to the control
group. We used a WTP method previously described33

to value a quality-adjusted life year. To estimate the
value of an averted DALY, the value of a statistical life
(VSL) was divided by the average residual life expectancy
of the population for which the VSL was estimated. The
VSL used for Kenya was $230,000, estimated by Viscusi
and Masterman34 using a base US VSL of $9.6 million
and then adjusting that value using the relative Gross
National Income and income elasticity in Kenya.
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Education effects
A previous analysis showed that providing menstrual cups
or sanitary pads to school-age girls had no statistically sig-
nificant effect on school dropout rates.4 Menstrual cups
also had no effect on school absenteeism; however, sani-
tary pads led to a 7.9% (95% confidence interval [CI]:
�0.72% to 17%) reduction in absenteeism.10 In other
words, provision of sanitary pads to 1000 school-age
girls for 1 year leads to an increase in attendance of 79
(95% CI: �7.2 to 170) student school years. To evaluate
the ICER of sanitary pads in improving school attendance,
the relative cost of a program providing sanitary pads to
1000 school-age girls for 1 year was divided by the increase
in years of schooling due to the intervention.

To conduct a CBA, a human capital approach was
adopted to monetize the benefit of an increase in school
attendance and compare the benefit to the relative cost of
the intervention.35 The rate of return to education in
Kenya is estimated at 17%,36 which we assumed was ap-
plicable to any increment of a year. That rate of return is
decomposed to a 7% return on each additional year of
primary school.35 Consistent with a previous analysis,
we assumed that each individual will earn wages for 40
years and that wages are 60% of the output per worker
on average.35 To calculate the net present value of the in-
crease in future wages, a discount rate of 5% was applied.

Ethics approval
The randomized feasibility study obtained ethics
approval from the Kenyan Scientific and Ethics Unit
(#2198) and the Research and Ethics Committee of
the Liverpool School of Tropical Medicine (#12-11).
Verbal consent and assent were collected from the
head teachers and participating girls before the study,
and written informed consent was collected from the
parents, as outlined in the feasibility studies.4,10

Results
Program costs
Based on the perspective of a government/health care
program, the annual program cost for the baseline
(control) scenario, including puberty education and
soap, was $3.44 per student (Table 1). In comparison,
the annual program costs for the provision of men-
strual cups and sanitary pads were $6.71 and $27.44,
respectively (Table 1). Private and environmental
costs—such as the cost of usual practice in the control
group, firewood and water for boiling in the menstrual
cup group, and disposal in the sanitary pad group—
were not considered. Relative to the control group,

provision of menstrual cups costs $3.27 annually per
student, and provision of sanitary pads costs $24.00
annually per student (Table 1).

Health effects
Prevalence of each infection was linearly extrapolated to
a study period of 12 months (Supplementary Data).
The total DALYs per infection, including the long-
term sequalae, of chlamydia and gonorrhea were cal-
culated to be 0.0081 and 0.033 years, respectively
(Table 2, column 2). DALYs per case of trichomoniasis
was 0.012 years, bacterial vaginosis was 0.011 years,
and candidiasis was 0.011 years (Table 2, column 2)
(calculations detailed in Supplementary Data).

Considering the prevalence of each infection in the
control group and the prevalence ratio of infections in
the treatment groups, the reductions in each infection
and DALYs averted were calculated for a potential pro-
gram providing menstrual cups or sanitary pads to 1000
individuals for 1 year (Table 2, columns 3–4). For a pro-
gram providing menstrual cups, the greatest reduction
in infections and DALYs averted was for bacterial vagi-
nosis, 65 fewer infections per 1000 individuals provided
intervention and 0.75 DALYS averted. For a program
providing sanitary pads, the greatest effect was for chla-
mydia, 33 fewer infections per 1000 individuals provided
intervention and 0.27 DALYs averted. Overall, provision
of menstrual cups to 1000 individuals was estimated to
avert 1.4 DALYs (95% CI: �4.3 to 3.1), whereas provi-
sion of sanitary pads was estimated to avert 0.48
DALYs (95% CI: �4.2 to 2.3) (Table 2, column 4).

CEA of health effects. Considering that the relative cost
of providing menstrual cups to 1000 participants in Kenya
for 1 year would be $3,270 (Table 1), the point estimate
for the ICER of this intervention was $2,300 per DALY
averted (95% CI: $1,100 to dominated) (Table 4, column
2b). Analogously, the relative cost of providing sanitary
pads to 1000 school-age girls in Kenya would be
$24,000 (Table 1); therefore, the point estimate for the
ICER of this intervention was $50,000 per DALY averted
(95% CI: $10,000 to dominated) (Table 4, column 3b).

CBA based on health effects. Given that Viscusi and
Masterman34 estimated a VSL of $230,000 in Kenya,
a median age in Kenya of 20 years,37 and a life expec-
tancy of 67 years,38 47 DALYs were valued at $230,000
in Kenya. Therefore, each DALY was estimated to be
$4,900.
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Given that provision of menstrual cups to school-
age girls was calculated to result in 1.4 DALYs
averted (95% CI: �4.3 to 3.1) per 1000 individuals
treated, the benefit of the health effects would
be $6,900 per year (95% CI: �$21,000 to $15,000)
(Table 2, column 5). Comparing the monetized
health benefits of menstrual cups to the relative in-
tervention costs, the net effect was estimated to be
+$3,630 (95% CI: �$24,270 to +$11,730) (Table 4,
column 2d). A similar program providing sanitary
pads to school-age girls would result in 0.48
DALYs averted (95% CI: �4.2 to 2.3) per 1000 indi-
viduals treated, valued at $2,400 per year (95% CI:
�$21,000 to $1,100) (Table 2, column 5). Comparing
the benefits to relative intervention costs, the net
effect was estimated to be �$21,600 (95% CI:
�$45,000 to �$13,000) (Table 2, column 2d).

Education effects
Cost-effectiveness analysis. Given relative program
costs of $24,000 (Table 1) to provide sanitary pads to
1000 school-age girls for 1 year, the ICER of a sanitary
pad intervention was $300/student school year (95$ CI:
$100 to dominated) (Table 4). Menstrual cups did not
improve school attendance.10

CBA based on education effects. Assuming no wage
growth and wages as 60% of Gross Domestic Product
per capita on average, the annual wage of an individual
in Kenya was estimated to be $957. Using a 7% return
for each additional year of schooling, the result of the av-
erage 0.079 years of schooling per individual gained with
the sanitary pad intervention was a $5 increase in the an-
nual wage to $962 per year (Table 3, column 2). As cal-
culated according to the human capital approach, the
increase in the net present value of wages over the course
of 40 years (discounted 5% annually) resulting from
1-year provision of sanitary pads was, on average, $92

per individual (Table 3, column 4).{ Therefore, the mon-
etized benefit of a program providing sanitary pads to
1000 school-age girls for 1 year was estimated to be
$92,000 (95% CI:�$8,000 to $193,000) (Table 4, column
3b). Comparing the monetized education benefits with
the relative intervention cost, the net effect of providing
sanitary pads to 1000 individuals was +$68,000 (95%
CI: �$32,000 to $169,000) (Table 4, column 3c).

Discussion

Review of main findings
Overall, the findings from this analysis suggest that pro-
viding menstrual cups is less costly than providing san-
itary pads, provision of menstrual cups may be more
cost-effective than sanitary pads in improving health
outcomes, and sanitary pads are possibly cost saving
due to their positive impacts on school absenteeism.
Specifically, the provision of menstrual cups to 1000 in-
dividuals was less costly than the provision of sanitary
pads ($3,270 vs. $24,000), in part, due to the 10-year life-
span of the menstrual cups.

The health impacts of the menstrual cup interven-
tion, in terms of DALYs averted due to reductions in
STIs and RTIs, were greater compared with the health
impacts of the sanitary pad intervention, but the differ-
ence was not statistically significant. Estimation of the
health impacts and the resulting ICERs was not precise
likely due to the limited power of the feasibility study.
However, using the point estimates of the health bene-
fits, the ICER of menstrual cups was $2,300 per DALY
averted, and the ICER of sanitary pads was $50,000 per
DALY averted, suggesting that the provision of men-
strual cups may be more cost-effective than the provi-
sion of sanitary pads.

Table 3. Effect of Sanitary Pad Program on Earnings as a Result of Decreased Absenteeism

(1) Group (2) Annual wage per individual

(3) Total wages over
40 years per individual,

discounted at 5% per year
(4) Difference in NPV

of wages per individual

No intervention $957 $16,680 +$92 (�$8 to $193)
Sanitary pad

intervention
$962 ($957 to $968) $16,773 ($16,672 to $16,873)

Based on education impacts of sanitary pad program reported by Benshaul-Tolonen et al.10 Values in parentheses include 95% confidence intervals.
NPV.

{Given that many girls do not attend secondary school and enter the workforce
after completing primary school, it is justified to assume that the 40 years of
wage earning will begin immediately after the intervention. However, if we
assume a 4-year delay into the workforce, the increase in net present value of
wages over the course of 40 years is $75 per individual.
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WHO’s Commission on Macroeconomics and
Health suggested that an intervention is cost-effective
up to a value three times GDP per capita, which
would be $4,785 in Kenya.30 Thus, the ICER of a men-
strual cup program would be approximately one-half
of WHO’s recommended value and cost-effective.
The ICER of a sanitary pad program would be 10
times the WHO-recommended value. To put these es-
timates into perspective, menstrual cups are of similar
cost-effectiveness for adolescent girls as distributing
cholera and typhoid vaccines and treating obstructed
labor with cesarean delivery as well as interventions fo-
cused on constructing piped water supply and sewer
connections to improve sanitation in rural areas.39

When exploring effects of the MHM interventions on
school attendance, the ICER of the sanitary pad
intervention was $300/student-school year using the
point estimate of the education benefits. For comparison,
the cost-effectiveness of a mass deworming campaign is
estimated to be $3.50/additional year of school participa-
tion.35 The sanitary pad treatment arm has comparable
effect on school absenteeism per dollar spent to programs
focusing on providing merit scholarships for girls in
Kenya, but it has better value than providing conditional
cash transfers to promote attendance among girls.40

Additionally, when considering the net present value of
increased future earnings arising from reduced school
absenteeism, sanitary pads are possibly cost saving, al-
though the finding was not statistically significant.

Many CEAs and CBAs focus on interventions that
impact a single health outcome or, at least, only impact
health-related outcomes. In this case, we attempt to in-
tegrate multiple health and education benefits—including
STIs, RTIs, school dropout, and school absenteeism—of
MHM interventions. However, MHM not only may
improve health outcomes outside of the five STIs/RTIs
measured in the pilot study but also may have benefits
outside of solely health or education (discussed below).
Therefore, our analysis is not meant to be an exhaustive
account of all possible MHM benefits nor is it intended
to argue against MHM provision. Rather, it is meant
to provide some evidence of the relative efficiency of
different interventions in addressing the need for im-
proved MHM, which we consider a necessity and right
for all females.

The methodology outlined in this analysis, including
the range of outcomes and costs included, can pro-
vide a basis for future studies to capture long-term
health impacts as well as nonhealth impacts of MHM
interventions. Additionally, our analysis highlightsTa
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knowledge gaps and methodological challenges that re-
quire attention to allow future analyses to evaluate in-
terventions with benefits across multiple areas.

Limitations and considerations for future studies
The cost and benefit analyses are based on previously
published results from a randomized feasibility study.
Below we note several challenges in calculating and in-
tegrating the impacts of the intervention. First, improv-
ing MHM may have health effects beyond the five
STIs and RTIs diagnosed in the parent study. To con-
duct CBA, the health effects (DALYs averted) were
monetized using a WTP approach and the education ef-
fects (reduction in absenteeism) using a human capital
approach; each valuation was separately compared with
relative intervention costs. While a WTP approach the-
oretically includes all three categories of health benefits
(direct savings from averted health care expenditures,
indirect savings from restored earnings, and intangible
savings from averted pain and suffering), a human cap-
ital approach only considers improvements in future
earnings.32 This implies that DALYs averted from
each intervention in this study should subsume all ben-
efits arising from each MHM method.

However, in our analysis of sanitary pads, the edu-
cational benefits monetized using a human capital
approach ($92,000) were undoubtedly larger than the re-
ductions in DALYs monetized using a WTP approach
($2,400), suggesting that health outcomes measured in
this feasibility study and converted to DALY reduc-
tions did not encompass all of the benefits of the
MHM intervention. Therefore, it is possible that there
were health benefits of MHM provision that were not
accounted for in the study, such as HIV, psychosocial
wellbeing, and pregnancy. Additionally, we encourage
further studies to monitor effects on student performance,
future wages, and productivity (Table S11 in Supplemen-
tary Data). Lastly, the effects of the MHM interventions
on stigma were not measured in feasibility study and,
therefore, not included in our DALY estimate.

Common narratives of fears and stigmas surround-
ing menstruation found in qualitative2,5,6 and quantita-
tive41 studies make it imperative that future studies
also measure and value the improvements in stigma.42

For example, in focus group meetings after 6 months
of program implementation, girls participating in the
treatment arms of the study reported not being hin-
dered by embarrassment, leakage, and odor and could
participate more freely in education—including in-
creased concentration—in contrast to girls in the

control group.20 Some of these aspects were not cap-
tured in the analysis due to lack of quantifiable data
but should nonetheless be considered when evaluating
menstrual hygiene policies.

Second, we could not identify any disease progres-
sion models for trichomoniasis, bacterial vaginosis,
and candidiasis to account for long-term sequalae that
may result from these infections. Instead, we only con-
sidered the increased risks for contracting other in-
fections; for example, bacterial vaginosis has been
associated with an increased risk of HIV, chlamydia,
and gonorrhea.43–45 Regardless, the longer term health
impact of these outcomes was underestimated in our
analysis. Given that lack of appropriate MHM is asso-
ciated with increased prevalence of bacterial vaginosis,
the long-term impacts of such infections need to be
further studied and mapped for future analyses to ac-
curately account for all sequelae.4,46

Third, the transition probabilities between health
states and the duration of each health state were
taken from a European model (Burden of Communi-
cable Diseases in Europe toolkit) since a comprehen-
sive study providing transition probabilities and
durations in rural Kenya was not found. These
DALY parameters likely underestimate the benefits
of infections averted due to differences in access to
screening, prognosis, and curative health care between
the European and Kenyan populations.

STIs, such as chlamydia, have high costs in terms of
morbidity and mortality in developing countries with
low access to diagnostic tools.47 Notably, a previous
study considering the burden of STIs, including down-
stream cases, in a sexually active population of commer-
cial sex workers in sub-Saharan Africa estimated 5.08
DALYs averted from each treated gonorrhea or chla-
mydia case. This is significantly higher than our calcula-
tion.47 Using this DALY estimate in our evaluation, both
menstrual cups and pads would be cost-effective at $24/
DALY averted and $18/DALY averted, respectively, and
cost-saving with net benefits of $670,000 and $820,000,
when considering solely the benefits from reductions
in chlamydia.

Fourth, the menstrual cup adoption rate accelerated
over time, such that treatment effects may be signifi-
cantly underestimated in the short time frame. Individ-
uals with >9 months of follow-up showed significantly
higher health benefits than those with fewer months of
follow-up.4 However, due to the small sample sizes in
this feasibility study, we calculated the prevalence esti-
mates with all study participants and linearly scaled
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the estimates to a hypothetical 1-year of intervention.
Long-run adoption rates and treatment effects should
be considered in future trials with longer interventions.

Fifth, three main positive externalities were not in-
cluded: (1) impact of improved menstrual hygiene on
the household members; (2) long-term reduction in in-
fection rates among nonstudy participants due to a
lower disease transmission in the population; and (3)
lower waste and environmental costs of menstrual
cups compared with sanitary pads or cloth. A menstrual
cup leads to 0.01 kg of waste is per person per year48

compared with 1.3–2.7 kg of waste when sanitary pads
are used.11 Additionally, disposing of used sanitary
pads can cause psychological stress if disposal mecha-
nisms are lacking2 and lead to environmental contam-
ination or high pressure on latrines. Moreover, private
costs of MHM, such as obtaining water to wash the
MHM products, are not considered in this analysis
due to a lack of data. We encourage future analyses
of menstrual health interventions to measure and con-
sider the private costs and externalities associated with
different MHM methods.

Sixth, CEAs typically offset the cost of providing an in-
tervention by health care savings brought about by the
intervention to derive the net cost of the intervention.
While this pilot study provided treatment to participants
who acquired an STI or RTI, it was observed that most
girls in the setting did not seek health care for similar
causes. Furthermore, for those that did seek care, most
of the health care costs were borne by the families of
the girls, not by a public payer. Given that this CEA anal-
ysis was conducted from a health care payer perspective,
we did not adjust for potential health care savings stem-
ming from averted infections. Future analyses should
collect data on the private costs of health care utiliza-
tion and conduct a CEA from a societal perspective.

Lastly, it is fair to assume less than universal up-
take of the menstrual cup; while 96% of study partici-
pants verbally reported using the menstrual cup after
9 months of enrollment, a usage rate of 70.8% of men-
strual cups was color verified.17 These less-than-perfect
adoption rates are already considered in the estimation
of the health and education benefits, as they rely on
intent to treat, considering the program effects on the
individuals that received the menstrual cup regardless
of whether they used them.

Conclusions
This analysis provides evidence that interventions to
improve MHM may have cost-effective benefits on

health and education. Menstrual cups could be pro-
vided at a significantly lower cost than sanitary pads.
We outline a methodology for future CEA and CBA
to integrate the multiple effects of menstrual hygiene
interventions. While this study does not provide a de-
finitive conclusion, it does lay the framework for future
analyses of MHM evaluations and elucidates the cur-
rent gaps in knowledge and methodological challenges
that need to be addressed before other similar analyses
can be robustly conducted.

Authors’ Contributions
Conceptualization: G.Z., E.N., C.O., D.O., L.M., E.K.,
I.N., K.F.L., R.T.E., and P.A.P.H. Implementation:
G.Z., E.N., C.O., D.O., L.M., E.K., I.N., K.F.L., R.T.E.,
and P.A.P.H. CE/CB analysis: M.A.B. and A.B.T. Writ-
ing: M.A.B. and A.B.T. Revisions: M.A.B., A.B.T., G.Z.,
R.T.E., and P.A.P.H.

Acknowledgments
The authors thank the head teachers, school staff, girls,
and their parents in the study schools for their full par-
ticipation throughout this study as well as all staff and
partners for their contributions. The authors thank
Mooncup UK for providing participants’ menstrual
cups at a discounted price. The Kenya Medical Research
Institute Director approved publication of this article.
The authors thank Prof. Robert Brent for guidance on
the CBA. The findings and conclusions in this article
are those of the authors and do not necessarily repre-
sent the views of the Centers for Disease Control and
Prevention.

Data Sharing Statement
No primary data were analyzed in this article.

Author Disclosure Statement
No competing interests to declare.

Funding Information
This article and underlying research articles were sup-
ported by the Medical Research Council/Department
for International Development/Wellcome Trust Global
Health Trials scheme (G1100677/1). Prof. Benshaul-
Tolonen is thankful for support from the Barnard Col-
lege Presidential Award. The funders had no role in
study design, data collection and analysis, decision to
publish, or article preparation.

Babagoli, et al.; Women’s Health Reports 2022, 3.1
http://online.liebertpub.com/doi/10.1089/whr.2021.0131

782



Supplementary Material
Supplementary Data

References
1. Hennegan J, Shannon AK, Rubli J, et al. Women’s and girls’ experiences of

menstruation in low- and middle-income countries: A systematic review
and qualitative metasynthesis. PLoS Med 2019;16(5):e1002803; doi:
10.1371/journal.pmed.1002803.

2. Mason L, Nyothach E, Alexander K, et al. ‘‘We keep it secret so no one
should know’’—A qualitative study to explore young schoolgirls attitudes
and experiences with menstruation in Rural Western Kenya. PLoS One
2013;8(11):e79132; doi: 10.1371/journal.pone.0079132.

3. Montgomery P, Hennegan J, Dolan C, et al. Menstruation and the cycle of
poverty: A cluster quasi-randomised control trial of sanitary pad and
puberty education provision in Uganda. PLoS One 2016;11(12):e0166122;
doi: 10.1371/journal.pone.0166122.

4. Phillips-Howard PA, Nyothach E, Kuile FO ter, et al. Menstrual cups and
sanitary pads to reduce school attrition, and sexually transmitted and
reproductive tract infections: A cluster randomised controlled feasibility
study in rural Western Kenya. BMJ Open 2016;6(11):e013229; doi:
10.1136/bmjopen-2016-013229.

5. Sivakami M, Maria van Eijk A, Thakur H, et al. Effect of menstruation on
girls and their schooling, and facilitators of menstrual hygiene manage-
ment in schools: Surveys in government schools in three states in India,
2015. J Glob Health 2019;9(1):010408; doi: 10.7189/jogh.09.010408.

6. Sommer M. Where the education system and women’s bodies collide:
The social and health impact of girls’ experiences of menstruation and
schooling in Tanzania. Journal of Adolescence 2010;33(4):521–529;
doi: 10.1016/j.adolescence.2009.03.008.

7. Sommer M. Structural factors influencing menstruating school girls’
health and well-being in Tanzania. Compare: A Journal of Comparative
and International Education 2013;43(3):323–345; doi: 10.1080/03057925
.2012.693280.

8. Tegegne TK, Sisay MM. Menstrual hygiene management and school ab-
senteeism among female adolescent students in Northeast Ethiopia. BMC
Public Health 2014;14(1):1118; doi: 10.1186/1471-2458-14-1118.

9. Schoep ME, Adang EMM, Maas JWM, et al. Productivity loss due to
menstruation-related symptoms: A nationwide cross-sectional survey
among 32 748 women. BMJ Open 2019;9(6):e026186; doi: 10.1136/
bmjopen-2018-026186.

10. Benshaul-Tolonen A, Zulaika G, Nyothach E, et al. Sanitary products, ab-
senteeism and psychosocial wellbeing: Evidence from a three-arm cluster
randomized controlled feasibility study in Western Kenya. Columbia
Center for Development Economics and Policy 2021;96.

11. Eijk AM van, Zulaika G, Lenchner M, et al. Menstrual cup use, leakage,
acceptability, safety, and availability: A systematic review and meta-
analysis. The Lancet Public Health 2019;4(8):E376–E393; doi: 10.1016/
S2468-2667(19)30111-2.

12. Rodriguez L. 20 Places Around the World Where Governments Provide
Free Period Products. Global Citizen. Published September 30, 2021.
Available from: https://www.globalcitizen.org/en/content/free-period-
products-countries-cities-worldwide/ [Last accessed: January 24, 2022].

13. Kenya’s schoolgirls to get free sanitary pads from government. BBC News.
Published June 22, 2017. Available from: https://www.bbc.com/news/
world-africa-40365691 [Last accessed: January 24, 2022].

14. Hallett V. What Kenya Can Teach The U.S. About Menstrual Pads. NPR.
Published May 10, 2016. Available from: https://www.npr.org/sections/
goatsandsoda/2016/05/10/476741805/what-kenya-can-teach-the-u-s-
about-menstrual-pads [Last accessed: January 24, 2022].

15. Alexander KT, Zulaika G, Nyothach E, et al. Do water, sanitation and hy-
giene conditions in primary schools consistently support schoolgirls’
menstrual needs? A longitudinal study in Rural Western Kenya. Int J
Environ Res Public Health 2018;15(8):1682; doi: 10.3390/ijerph15081682.

16. Juma J, Nyothach E, Laserson KF, et al. Examining the safety of menstrual
cups among rural primary school girls in western Kenya: Observational
studies nested in a randomised controlled feasibility study. BMJ Open
2017;7(4):e015429; doi: 10.1136/bmjopen-2016-015429.

17. van Eijk AM, Laserson KF, Nyothach E, et al. Use of menstrual cups among
school girls: Longitudinal observations nested in a randomised controlled
feasibility study in rural western Kenya. Reproductive Health 2018;
15(1):139; doi: 10.1186/s12978-018-0582-8.

18. Nyothach E, Ambrose E, Eijk AM van, et al. Pregnancy and marriage
among teenage schoolgirls in rural western Kenya; a secondary analysis
of a menstrual solution feasibility COHORT study. International Journal of
Reproduction, Contraception, Obstetrics and Gynecology 2021;10(9):
3277–3286; doi: 10.18203/2320-1770.ijrcog20213440.

19. McIntosh E, Clarke P, Frew EJ, et al. Applied Methods of Cost-Benefit
Analysis in Health Care. Oxford University Press, Incorporated; 2010.
Available from: http://ebookcentral.proquest.com/lib/harvard-ebooks/
detail.action?docID=975570 [Last accessed: March 8, 2020].

20. Mason L, Laserson K, Oruko K, et al. Adolescent schoolgirls’ experiences of
menstrual cups and pads in rural western Kenya: A qualitative study.
Waterlines 2015;34(1):15–30; doi: 10.3362/1756-3488.2015.003.

21. Sundqvist J. A cup of freedom? A study of the menstrual cup’s impact on
girls’ capabilities. Published online January 22, 2015. Available from:
http://www.diva-portal.org/smash/get/diva2:783661/FULLTEXT01.pdf
[Last accessed: January 24, 2022].

22. African Population and Health Research Center (APHRC). Attitudes to-
wards, and Acceptability of, Menstrual Cups as a Method for Managing
Menstruation: Experiences of Women and Schoolgirls in Nairobi, Kenya.
2010. Available from: www.susana.org/_resources/documents/default/
2-984-policy-brief-no-21-2010-attitudes-and-acceptability.pdf [Last
accessed: January 24, 2022].

23. XE.com Inc., XE: Convert USD/KES. United States Dollar to Kenya Shilling.
Published May 2019. Available from: https://www.xe.com/currency
converter/convert/?Amount=1&From=USD&To=KES [Last accessed: June
29, 2019].

24. European Centre for Disease Prevention and Control. Burden of Com-
municable Diseases Toolkit. Solna; 2020. Available from: https://www
.ecdc.europa.eu/en/publications-data/toolkit-application-calculate-dalys
[Last accessed: June 5, 2020].

25. Chesson HW, Pinkerton SD. Sexually transmitted diseases and the in-
creased risk for HIV transmission: Implications for cost-effectiveness an-
alyses of sexually transmitted disease prevention interventions. J Acquir
Immune Defic Syndr 2000;24(1):48–56; doi: 10.1097/00126334-
200005010-00009.

26. Kissinger P. Trichomonas vaginalis: A review of epidemiologic, clinical
and treatment issues. BMC Infect Dis 2015;15:307; doi: 10.1186/s12879-
015-1055-0.

27. Murray CJ. Quantifying the burden of disease: The technical basis for
disability-adjusted life years. Bull World Health Organ 1994;72(3):
429–445.

28. Sassi F. Calculating QALYs, comparing QALY and DALY calculations.
Health Policy Plan 2006;21(5):402–408; doi: 10.1093/heapol/czl018.

29. Murray CJ, Ezzati M, Flaxman AD, et al. GBD 2010: Design, definitions, and
metrics. The Lancet 2012;380(9859):2063–2066; doi: 10.1016/S0140-
6736(12)61899-6.

30. World Health Organization Commission on Macroeconomics and
Health. Macroeconomics and Health: Investing in Health for Eco-
nomic Development. World Health Organization: Geneva, Switzer-
land; 2001.

31. Edwards RT, McIntosh E. Applied Health Economics for Public Health
Practice and Research. 1st Edition. Oxford University Press: Oxford; 2019.

32. Brent R. Cost-Benefit Analysis and Health Care Evaluations. 2nd Edition.
Cambridge, MA, USA; 2014.

33. Hirth RA, Chernew ME, Miller E, et al. Willingness to pay for a quality-
adjusted life year: In search of a standard. Med Decis Making 2000;20(3):
332–342; doi: 10.1177/0272989X0002000310.

34. Viscusi WK, Masterman CJ. Income elasticities and global values of a
statistical life. Journal of Benefit-Cost Analysis 2017;8(2):226–250;
doi: 10.1017/bca.2017.12.

35. Miguel E, Kremer M. Worms: Identifying impacts on education and health
in the presence of treatment externalities. Econometrica 2004;72(1):159–
217; doi: 10.1111/j.1468-0262.2004.00481.x.

36. Knight JB, Sabot RH. Education, Productivity and Inequality: The East
African Natural Experiment. World Bank; 1990. Available from: https://eric
.ed.gov/?id=ED330627 [Last accessed: December 14, 2018].

37. Central Intelligence Agency. Africa:: Kenya—The World Factbook—
Central Intelligence Agency. The World Factbook. Published December 3,
2018. Available from: https://www.cia.gov/library/publications/the-world-
factbook/geos/ke.html [Last accessed: December 17, 2018].

38. World Bank. World Development Indicators. Published 2017. Available
from: wdi.worldbank.org [Last accessed: January 24, 2022].

Babagoli, et al.; Women’s Health Reports 2022, 3.1
http://online.liebertpub.com/doi/10.1089/whr.2021.0131

783

https://www.globalcitizen.org/en/content/free-period-products-countries-cities-worldwide/
https://www.globalcitizen.org/en/content/free-period-products-countries-cities-worldwide/
https://www.bbc.com/news/world-africa-40365691
https://www.bbc.com/news/world-africa-40365691
https://www.npr.org/sections/goatsandsoda/2016/05/10/476741805/what-kenya-can-teach-the-u-s-about-menstrual-pads
https://www.npr.org/sections/goatsandsoda/2016/05/10/476741805/what-kenya-can-teach-the-u-s-about-menstrual-pads
https://www.npr.org/sections/goatsandsoda/2016/05/10/476741805/what-kenya-can-teach-the-u-s-about-menstrual-pads
http://ebookcentral.proquest.com/lib/harvard-ebooks/detail.action?docID=975570
http://ebookcentral.proquest.com/lib/harvard-ebooks/detail.action?docID=975570
http://www.diva-portal.org/smash/get/diva2:783661/FULLTEXT01.pdf
http://www.susana.org/_resources/documents/default/2-984-policy-brief-no-21-2010-attitudes-and-acceptability.pdf
http://www.susana.org/_resources/documents/default/2-984-policy-brief-no-21-2010-attitudes-and-acceptability.pdf
https://www.xe.com/currencyconverter/convert/?Amount=1&From=USD&To=KES
https://www.xe.com/currencyconverter/convert/?Amount=1&From=USD&To=KES
https://www.ecdc.europa.eu/en/publications-data/toolkit-application-calculate-dalys
https://www.ecdc.europa.eu/en/publications-data/toolkit-application-calculate-dalys
https://eric.ed.gov/?id=ED330627
https://eric.ed.gov/?id=ED330627
https://www.cia.gov/library/publications/the-world-factbook/geos/ke.html
https://www.cia.gov/library/publications/the-world-factbook/geos/ke.html


39. Horton S, Gelband H, Jamison D, et al. Ranking 93 health interventions for
low- and middle-income countries by cost-effectiveness. PLoS One 2017;
12(8); doi: 10.1371/journal.pone.0182951.

40. J-PAL Policy Bulletin. Deworming: A Best Buy for Development. Abdul
Latif Jameel Poverty Action Lab, Cambridge, MA, USA; 2012.

41. Benshaul-Tolonen A, Aguilar-Gomez S, Batzer NH, et al. Period teasing,
stigma and knowledge: A survey of adolescent boys and girls in Northern
Tanzania. PLoS One 2020;15(10):e0239914; doi: 10.1371/journal.pone
.0239914.

42. Brent R. The economic value of reducing the stigma of HIV/AIDS. Expert
Review of Pharmacoeconomics & Outcomes Research 2013;13(5):561–
563; doi: 10.1586/14737167.2013.832207.

43. van de Wijgert JHHM, Jespers V. The global health impact of vaginal
dysbiosis. Res Microbiol 2017;168(9–10):859–864; doi: 10.1016/j.resmic
.2017.02.003.

44. van de Wijgert JHHM, Morrison CS, Brown J, et al. Disentangling contri-
butions of reproductive tract infections to HIV acquisition in African
Women. Sex Transm Dis 2009;36(6):357–364; doi: 10.1097/OLQ
.0b013e3181a4f695.

45. Bautista CT, Wurapa E, Sateren WB, et al. Bacterial vaginosis: A synthesis
of the literature on etiology, prevalence, risk factors, and relationship
with chlamydia and gonorrhea infections. Mil Med Res 2016;3:4;
doi: 10.1186/s40779-016-0074-5.

46. Mehta SD, Zulaika G, Otieno FO, et al. High prevalence of Lactobacillus
crispatus dominated vaginal microbiome among Kenyan Secondary
School Girls: Negative effects of poor quality menstrual hygiene man-
agement and sexual activity. Frontiers in Cellular and Infection Micro-
biology 2021;11:898; doi: 10.3389/fcimb.2021.716537.

47. Aledort JE, Ronald A, Rafael ME, et al. Reducing the burden of sexu-
ally transmitted infections in resource-limited settings: The role of
improved diagnostics. Nature 2006;444(Suppl. 1):59–72; doi: 10.1038/
nature05447.

48. Weir CS. In The Red: A private economic cost and qualitative analysis
of environmental and health implications for five menstrual products.
Thesis. Environmental Science and Gender and Women Studies, Dal-
housie University. Published online April 3, 2015.

Cite this article as: Babagoli MA, Benshaul-Tolonen A, Zulaika G,
Nyothach E, Oduor C, Obor D, Mason L, Kerubo E, Ngere I, Laserson KF,
Tudor Edwards R, Phillips-Howard PA (2022) Cost-effectiveness and
cost-benefit analyses of providing menstrual cups and sanitary pads
to schoolgirls in rural Kenya, Women’s Health Report 3:1, 773–784,
DOI: 10.1089/whr.2021.0131.

Abbreviations Used
CBA ¼ cost–benefit analyses
CEA ¼ cost-effectiveness analyses

CI ¼ confidence interval
DALYs ¼ disability-adjusted life years

ICER ¼ incremental cost-effectiveness ratio
KES ¼ Kenya Shilling

MHM ¼ menstrual health management
RTIs ¼ reproductive tract infections
STIs ¼ sexually transmitted infections
USD ¼ United States Dollar
VSL ¼ value of a statistical life

WHO ¼ World Health Organization
WTP ¼ willingness-to-pay

Publish in Women’s Health Reports

- Immediate, unrestricted online access
- Rigorous peer review
- Compliance with open access mandates
- Authors retain copyright
- Highly indexed
- Targeted email marketing

liebertpub.com/whr

Babagoli, et al.; Women’s Health Reports 2022, 3.1
http://online.liebertpub.com/doi/10.1089/whr.2021.0131

784

http://www.liebertpub.com/whr

