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ABSTRACT

IntroducƟon: The choice of Menstrual Hygiene Products
(MHP) significantly impacts both personal health and the
environment. In India, the widespread use of disposable
products generates an alarming amount of plasƟc waste
annually, contribuƟng to the ongoing environmental crisis.
ObjecƟve: This study invesƟgates awareness and usage pat-
terns of menstrual hygiene products among Indian men-
struators, idenƟfies barriers to eco-friendly alternaƟves, and
provides tailored recommendaƟons for both policymakers
and menstruators. Methods: A cross-secƟonal study design
was employed, involving 787 parƟcipants who completed
an online survey. Both quanƟtaƟve and qualitaƟve data
analyses were performed to uncover core trends and chal-
lenges related toMHP choices. Results: Findings reveal high
awareness of sustainable alternaƟves, such as cloth pads and
menstrual cups, yet limited adopƟon persists. Key barriers
include cultural taboos, misconcepƟons, and pracƟcal chal-
lenges, such as difficulƟes with usage, cleaning, and avail-
ability. Conclusion: This study underscores the importance
of promoƟng sustainable menstrual pracƟces through sys-
temic efforts. RecommendaƟons include public awareness
campaigns, subsidies for eco-friendly products, and infras-
tructure improvements by the government. For menstrua-
tors, educaƟon on proper usage, disposal, and health bene-
fits of sustainable MHP can address misconcepƟons and fos-
ter community-driven change.

KEYWORDS: Cross-SecƟonal Study, Environmental Impact,
Health Awareness, India, Menstrual Hygiene, Sustainability

INTRODUCTION

The type of Menstrual Hygiene Products (MHP) used
impacts both our health and the environment. In India
alone, around 12.3 billion pads are discarded annually,
filling up the landfills and causingmicro-plasƟc polluƟon. [1, 2]

AddiƟonally, these products oŌen incorporate harmful
chemicals such as dioxins, furans, and phthalates, which
can have dangerous consequences such as skin allergies,
reproducƟve issues and even cancers. [3, 4]

A report by ToxicsLink Delhi revealed that disposable
sanitary napkins consƟtute 90% plasƟc and are adding to
the plasƟc crisis. The study also found that sanitary waste
is almost always non-segregated at the municipal level
and convenƟonally all of it reaches the landfills. Workers
handling this waste oŌen get exposed to highly unhygienic
condiƟonswithout adequate personal protecƟve equipment
(PPE), posing health risks. [5]

Despite known risks, there is limited research on address-
ing cultural taboos and pracƟcal barriers hindering the adop-
Ɵon of sustainable MHP in India. Menstrual cups, reusable
cloth pads, and period underwear are emerging as sustain-
able opƟons, yet their adopƟon is hindered by a lack of
awareness and many cultural barriers. [6] The majority of
menstruators are unaware of the economic and health bene-
fits of switching to reusable products. This points towards an
urgent need to address these knowledge gaps and promote
the use of safer, more sustainable menstrual products.
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Addressing the above issues requires coordinated efforts
to educate and empower menstruators regarding sustain-
able menstrual hygiene products. ExisƟng studies sug-
gest that increasing awareness and accessibility to alter-
naƟves can significantly reduce environmental impact and
improve health outcomes. [7, 8] This study aims to explore the
usage and knowledge of Indian menstruators about differ-
ent Menstrual Hygiene Products (MHP), as well as to cap-
ture their messages for the government and Indianmenstru-
ators. Findings from this study intend to guide future aware-
ness campaigns and policy intervenƟons to foster sustain-
able menstrual pracƟces.

METHODOLOGY

A cross-secƟonal study was conducted among Indian
menstruators over two months (December 2021 to January
2022). This design was chosen as it allows for efficient
data collecƟon from a diverse populaƟon over a defined
period, to provide valuable baseline insights into menstrual
hygiene pracƟces. Sample size was calculated based on
the NaƟonal Family Health Survey-4 data [9] which found
that, 37% young women exclusively used disposable pads
as menstrual hygiene products (MHP). The sample size was
determined to be 359 (with 95% confidence and 80% power)
using OpenEpi SoŌware. [10]

A pre-tested semi-structured quesƟonnairewas designed,
using evidence from previous studies. [11, 12] The quesƟon-
naire consisted of quanƟtaƟve and qualitaƟve components.
The quesƟonnaire was pilot-tested among 15 parƟcipants to
assess clarity and reliability before disseminaƟon. Necessary
adjustments were made based on feedback. The quesƟon-
naire was then disseminated via various social media plat-
forms and through group and personal messaging to reach
a naƟonwide audience. Non-probability sampling strategy
was used to target maximum number of menstruators who
were willing to parƟcipate. All efforts were made to recruit
menstruators from diverse geographic, cultural, and socioe-
conomic backgrounds to enhance representaƟveness. Ques-
Ɵons were framed in simple colloquial Indian English, avoid-
ing scienƟfic terms, andwith simple images of differentmen-
strual hygiene products (MHP) to guide the menstruators
through the quesƟonnaire. The email ID of the principal
invesƟgator was provided to resolve parƟcipants’ queries.

Data was collected using a Google form and then
extracted into Excel spreadsheets for analysis. The analysis
was conducted using EpiData Analysis V 2.2.3.187 (EpiData
AssociaƟon, Odense, Denmark). Categorical variables were
expressed as frequencies and percentages, while conƟnuous
variables were presented as mean (SD) or median (IQR).

QualitaƟve data analysis involved themaƟc analysis using
a coding framework. ParƟcipant responses were subjected
to open coding, grouping similar ideas into axial codes, and
developing selecƟve codes aligned with research objecƟves.
Themes and sub-themes were structured under ’Message to
Government’ and ’Message to Menstruators,’ supported by

direct quotes to represent parƟcipant perspecƟves compre-
hensively. Categories were finalized through iteraƟve review
to ensure accuracy, enabling the idenƟficaƟon of parƟcipant
prioriƟes and concerns.

The research protocol was approved by InsƟtuƟonal
Review Board. Consent was obtained at the beginning of
the Google survey via a mandatory consent form, ensuring
voluntary parƟcipaƟon. ParƟcipant idenƟficaƟon details
and email ID submission were not made mandatory, to
offer confidenƟality and comfort for the parƟcipants, and
to ensure that they could answer all menstruaƟon-related
quesƟons without hesitaƟon.

RESULTS

A total of 787 menstruators parƟcipated in this online
survey conducted between December 2021 and January
2022. The mean age was 25.5 years (SD ± 6.9), with
parƟcipants ranging from 15 to 49 years. The sample
included one non-binary and one transgender individual.
ParƟcipants were predominantly from southern states (79%,
n=622), with limited representaƟon from northern (6.1%,
n=48), eastern (2.8%, n=22), western (4%, n=31), and
northeastern (4%, n=31) regions, as shown in Figure 1 which
highlights the parƟcipants’ regional origins and their MHP
usage paƩerns.

Figure 1: The parƟcipants’ regional origins and their MHP
usage paƩerns (n=783)

Menstrual Hygiene Products (MHP) Usage: Of the
parƟcipants, 80% (n=629) used a single type of MHP, with
disposable sanitary pads being the most common (72%,
n=567). Forty-four parƟcipants (6%) combined disposable
pads with menstrual cups, while 25% (n=197) reported
using cloth pads at least once in life. Awareness of
sustainable MHP was high: 77% (n=606) had heard of cloth
pads, and 95% (n=748) were familiar with menstrual cups.
However, adopƟon remained low, with only 16% (n=126)
using menstrual cups and 23% (n=181) cloth pads.

Health and Environmental Awareness: Sixty-three per-
cent (n=496) were aware of harmful chemicals (e.g., diox-
ins, phthalates) present in disposable pads and tampons,
with 37% (n=291) recognizing associated risks such as
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endometriosis and inferƟlity. AddiƟonally, 73% (n=575)
knew that disposable pads take hundreds of years to decom-
pose, and 72% (n=567) acknowledged risks of rashes, aller-
gies, and fungal infecƟons due to sweat retenƟon. Par-
Ɵcipants also demonstrated awareness of tampon-specific
risks, including vaginal dryness and ulcers (27%, n=212), as
well as Toxic Shock Syndrome (46%, n=362).

Figure 2: Barriers faced in using/switching to cloth pads
(n=680)

Barriers to Sustainable MHP AdopƟon: Among cloth pad
users, 40% (n=79) disposed of them aŌer a single use, while
50% (n=99) reused them for one to two years. Notably,
31% (n=61) were unaware that cloth pads could be safe
and hygienic if properly washed and sun-dried. Reported
challenges included Ɵme-consuming washing (n=382), leak-
age (n=321), discomfort, wet sensaƟon (n=266), and drying
issues etc., as summarized in Figure 2. For menstrual cups,
233 cited barriers such as pain during inserƟon/removal, fear
of use (n=218), and sterilizaƟon difficulƟes (n=109) etc., (Fig-
ure 3) with 69% (n=543) expressing a need for more educa-
Ɵon.

Figure 3: Barriers faced in using/switching tomenstrual cup
(n=598)

InformaƟon Preferences: Most parƟcipants (67%, n=527)
preferred English for learning about menstrual hygiene,
followed by regional languages (e.g., Hindi, Tamil). Preferred
online resources included Google searches (31%, n=244),
YouTube (14%, n=110), and Instagram (6%, n=47).

QualitaƟve Findings: ThemaƟc analysis of open-ended
responses idenƟfied key messages for policymakers and
menstruators. For the government, parƟcipants empha-
sized the need for public awareness campaigns, subsidies

for sustainable MHP, improved access in rural areas, and
enhanced waste management infrastructure (Table 1). For
fellow menstruators, themes included normalizing talking
about menstruaƟon, promoƟng sustainable pracƟces, and
and engaging men in these discussions (Table 2). Represen-
taƟve quotes underscored cultural barriers, such as sƟgma
around reusable products, and pracƟcal concerns, like ster-
ilizaƟon of menstrual cups.

DISCUSSION

This cross-secƟonal survey of 787 Indian menstruators
reveals a significant gap between awareness and adopƟon of
sustainablemenstrual hygiene products (MHP). Despite high
awareness of cloth pads (77%) and menstrual cups (95%),
only 16% and 23% of parƟcipants used or recommended
these, respecƟvely, with disposable pads usage dominaƟng
at 72%. This preference aligns with prior research indicaƟng
convenience and familiarity as key drivers of disposable
MHP use in India. [8] The predominance of southern states
parƟcipants (79%) suggests regional bias, potenƟally limiƟng
the generalizability of findings to diverse Indian contexts.

The predominant uƟlizaƟon of disposable sanitary pads
reflects product loyalty, convenience, and limited awareness
of alternaƟves, as noted by Meher & Sahoo (2023). [13] A
systemic review by van Eijk et al. found that Commercial pad
use was more common among urban than in rural girls and
use increasing over Ɵme in India. [14] Some parƟcipants may
use a mixture of MHP in a single cycle, based on situaƟonal
factors such as daily acƟviƟes and comfort preferences.
The significant prevalence of disposable MHP usage may
be due to their ease of use, adherence properƟes, and
minimal maintenance requirements. Singh et al. observed
that disposable pads dominated usage paƩerns due to their
convenience, despite environmental concerns. [8] Similarly, a
study by Sommer et al. (2020) highlighted the convenience
factor as a significant barrier to adopƟng reusable MHP in
East Africa. [15]

Environmental and Health Awareness

Despite over 90% usage of plasƟc-based products and and
being aware of their environmental impact, a gap between
knowledge and behavior persists. To bridge this gap, apply-
ing behavioral change theories to design intervenƟons that
address the psychological and pracƟcal barriers to adopt-
ing sustainable products is essenƟal. In another system-
aƟc review, van Eijk et al. [12] documented similar challenges
globally, where awareness of environmental impacts did not
necessarily translate into sustainable pracƟce adopƟon. This
alignswith the findings of theWHO/UNICEF JointMonitoring
Programme, which highlighted a widespread gap between
awareness and acƟon in menstrual hygiene pracƟces across
51 countries. [16] Awareness of harmful chemicals is high,
while knowledge of specific health risks like Toxic Shock Syn-
drome (TSS) remains limited. The persistence of plasƟc-
based product usage despite awareness of health risks sug-
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Category Code Quotes

EducaƟon and
communicaƟon

Public Awareness “If there is so much research about bad effects of
disposable pads and tampons, why isn’t the
government. educaƟng the society? If cloth pads or
menstrual cups are beƩer, why aren’t there any ads
about them on TV?” - 22 yr female, Andra Pradesh

School Programs “EducaƟon policy should let adolescents known all
details about menstruaƟon both boys and girls.”-46 yr
female, UƩar Pradesh

Product educaƟon “Give a proper class on the topic to use eco-friendly and
healthy products during periods as most of us are afraid
of inserƟng menstrual cups” - 19 yr female, Tamil Nadu

Media strategy “More ads about sustainable menstrual products other
than plasƟc pads.” - 21 yr female, Karnataka

Product Access and
affordability

Pricing policy “First pad should be tax free and easily available to
women of all the economic strata.”- 45 yr female,
Haryana

Subsidies “More than awareness and adverƟsement, they should
provide subsidy REUSABLE hygiene products.”- 17 yr
female, Gujarat

DistribuƟon “They should provide menstrual pads in all public
places for free access in emergency or at nominal cost.”
- 36 yr female, Andra Pradesh

Rural Access “Don’t encourage plasƟc pads. Encourage people to use
cloth pads. Use NGOs to make more availability to rural
areas too.” - 28 yr female, Telangana

Health and safety standards
Product safety “Want sanitary which are chemical free, rash free and

vaginal friendly.” - 24 yr female, Karnataka

Infrastructure “To improve menstrual hygiene, there is a need of
availability of clean water and extensive awareness
among the community” - 28 yr female, West Bengal

Policy and sustainability

Workplace Policy “A couple of day’s leave for working women every
month should be given as some women have very
painful periods. Should be opƟonal.” - 29 yr female,
Gujarat

Environmental impact “Promote menstrual cups and cloth pads. Awareness
among general public about menstrual hygiene.” - 39 yr
female, Tamil Nadu

Waste Management “Make opƟons of incineraƟng available for sanitary
waste disposal. Do not shame people for using pads.” -
36 yr female, Andra Pradesh

Table 1: ThemaƟc Analysis of the Theme: “Message to government
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Category Code Quotes

DesƟgmaƟzing MenstruaƟon
Normalizing Talking About
MenstruaƟon

”MenstruaƟon is something we all need to talk
about. Regardless of the gender, everyone should
know about menstrual hygiene and especially
sustainable way of menstrual hygiene.” - 22 yr
female, Telangana

Involving Men ”It will be men from every single family who can
make women and girls of their home comfortable to
talk about periods otherwise they will be hesitant
and in silence” - 20 yr male, Bihar

Menstrual Hygiene and Health
Maintaining Hygiene ”Use the hygienic cloth pads which are reusable so

that genital infecƟons and the harmful fungal,
bacterial diseases not occurs. Change the pad every
5hrs.” - 22 yr female, Andra Pradesh

Seeking Medical AƩenƟon ”Don’t ignore the changes in your cycle. Consult a
gynecologist if you don’t feel well. Try to know more
about your own body and figure out what works
best for you.” - 18 yr female, Kerala; ” If you have
irregularity in your cycle or heavy bleeding, clots
formaƟon or anything abnormal during periods
consult nearby doctor.” - 19 yr female, Rajasthan

Sustainable Menstrual
PracƟces

Trying Different Products ”Try all the opƟons out there. Don’t be scared to try.
Take your Ɵme. Choose the opƟon that gives you the
most comfortable experience during your
menstruaƟon.” - 25 yr female, Maharashtra

Sustainable PracƟces ”Proper disposal aŌer segregaƟon of menstrual
waste from other waste right from home will make
the job of sanitary workers much beƩer and easier.” -
22 yr female, TN; ”Don’t hesitate to share your issues
related to periods. Cloth pad is safe if u can wash or
dry properly because it is free from chemicals and
fully ecofriendly.” - 44 yr female, Haryana

Table 2: ThemaƟc Analysis of the Theme: “Message to menstruators

gests deeply ingrained behavioral paƩerns that require tar-

geted intervenƟon strategies.

Despite 80% being aware about cloth pads, adopƟon rates

remain remarkably low. Barriers include challenges with

washing, drying, privacy, leakage concerns, and limited mar-

ket availability. Addressingmenstrual taboos through cultur-

ally sensiƟve approaches, like engaging community leaders

and peer educators to normalize the use of sustainable prod-

ucts, is crucial. Similar barriers were idenƟfied by Meher

& Sahoo (2023), where socioeconomic and cultural factors

significantly influenced menstrual product choices. [17] In a

province of the United States, Kuhlmann et al. (2019) also

noted privacy and convenience as major barriers to the

adopƟon of reusable products. [18]

InformaƟon DisseminaƟon and Future ImplicaƟons

The study revealed that informaƟon about menstrual
hygiene products primarily flows through family networks,
internet resources, and social media plaƞorms, parƟcularly
Instagram and YouTube. ThismulƟ-channel informaƟon flow
presents both opportuniƟes and challenges for educaƟon
iniƟaƟves. Media exposure, notably by 67% of parƟcipants
preferring English-language resources; and mobile phone
ownership, implicit in the online survey format, likely
influence MHP awareness. Singh et al. [8] found that mass
media exposure and mobile phone ownership significantly
increased hygienic method use among rural adolescents.

MulƟlingual, culturally appropriate educaƟonal materials,
coupled with social media campaigns and family engage-
ment programs, can enhance awareness and support sus-
tainable product choices. The WHO/UNICEF Joint Moni-
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toring Programme found similar paƩerns globally, where
social media and family networks played a significant role
in menstrual hygiene management educaƟon. [16] AddiƟon-
ally, the study by Kuhlmann et al. (2019) emphasized the
importance of social media and peer networks in dissemi-
naƟngmenstrual health informaƟon and influencing product
choices. [18]

The analysis of MHP usage paƩerns reveals several sig-
nificant trends and challenges in adopƟng sustainable alter-
naƟves. EducaƟonal campaigns showcasing the benefits
of sustainable products, alongside influencer collaboraƟons
to promote ease of use, can strengthen awareness of sus-
tainable MHP These preferences can be shiŌed by organiz-
ing workshops demonstraƟng the environmental and health
impacts of plasƟc-based products, coupled with hands-on
sessions for reusable product usage, to help users make
informed choices. Use of visual aids, such as info-graphics
and videos in educaƟonal sessions, can further emphasize
the benefits of using sustainable alternaƟves from the lens of
environmental footprint leŌ by single-use vs reusable MHP.

The qualitaƟve findings from this study highlight the
mulƟfaceted nature of menstrual health and the need for
systemic, collaboraƟve approaches. ParƟcipants advocate
for subsidies on reusable products and integraƟngmenstrual
health into school curricula, aligning with menstrual equity
research. [14] ParƟcipants advice to fellow menstruators
urges them for open discussions about menstrual health
and the benefits of sustainable products, which mirrors
recommendedbest pracƟces fromhealthcare providers. [16]
Overall, the analysis from this survey advocates the need
for a community-driven approach, with governments, civil
society, and menstruators working together to develop
holisƟc soluƟons that address the complex challenges
around menstrual health and hygiene.

LimitaƟons

LimitaƟons of this study include potenƟal bias from lead-
ing quesƟons and selecƟon bias due to non-probability
sampling, despite efforts for diversity. Self-reported data
may have recall bias. The online format limited the
sample to educated, smartphone-owning individuals with
internet access, primarily reached via specific online net-
works, thus likely underrepresenƟng rural and resource-
constrained populaƟons and skewing the sample towards
urban menstruators. The over-representaƟon of parƟci-
pants from Southern India also limits generalizability to the
enƟre Indian populaƟon. A separate, accepted publicaƟon
from this project provides a detailed age-based analysis and
socio-demographic trends. Marital status was not included
in this study’s quesƟonnaire, as the focus was on other
key determinants of menstrual pracƟces. Future research
should prioriƟze geographically diverse recruitment.

RECOMMENDATIONS

Based on the study findings, there is a clear need for tar-
geted intervenƟons to promote the use of sustainable men-
strual hygiene products (MHP). Public health authoriƟes and
stakeholders should iniƟate culturally appropriate aware-
ness campaigns that address health, economic, and environ-
mental benefits of eco-friendly MHP. Menstrual health edu-
caƟon should be integrated into school curricula at an early
age for both genders to reduce sƟgma and foster informed
choices. Financial incenƟves, including subsidies or free dis-
tribuƟon of reusable products such as cloth pads and men-
strual cups, should be implemented, parƟcularly in rural and
low-income communiƟes. Improvement in water, sanita-
Ɵon, and waste disposal faciliƟes is essenƟal to support the
safe use and reuse of these products. Behavioural change
communicaƟon strategies should be designed to address
misconcepƟons, fear of inserƟon, and pain associated with
menstrual cups, leveraging digital media, peer groups, and
healthcare providers. Involving men and community leaders
in menstrual health discourse may further enhance accep-
tance and reduce societal taboos.

CONCLUSION

This naƟonwide survey among Indian menstruators high-
lights a persistent reliance on disposable sanitary pads
despite high awareness of sustainable alternaƟves. The
findings reveal substanƟal barriers—both informaƟonal and
pracƟcal—hindering the adopƟon of reusableMHP like cloth
pads and menstrual cups. ParƟcipants expressed a strong
demand for government-led intervenƟons in awareness-
building, affordability, accessibility, and infrastructure devel-
opment. Bridging the gap between awareness and behav-
ior will require a mulƟ-sectoral approach, combining edu-
caƟon, policy, community engagement, and inclusive com-
municaƟon. UlƟmately, widespread adopƟon of sustain-
able pracƟces could significantly reduce menstrual product
waste, contribuƟng to both improved health outcomes and
environmental conservaƟon.
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