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Menstrual Technology Innovations and the
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Menstruation is a personal and cultural experience with
financial and health implications. Menstruation histori-
cally has been managed with disposable commodities,
including tampons and pads. New technologies, includ-
ing underwear and menstrual cups and discs, have
emerged to address diverse menstrual needs such as
prioritization of sustainability, discretion, and inclusivity.
New technologies are not routinely integrated into
history taking or validated questionnaires, which cur-
rently rely on traditional tampon and pad use for
identifying individuals with heavy menstrual bleeding.
Review of menstrual technologies and accessories pro-
vides insight to empower gynecologists and other clini-
cians to take comprehensive menstrual histories,
including strategies for identification of heavy menstrual
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bleeding and troubleshooting menstrual disturbances,
within the context of new menstrual technologies.
(Obstet Gynecol 2023;141:666-73)
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M enstrual equity remains a humanitarian and
environmental priority among the World
Health Organization, the United Nations Population
Fund, and the World Bank, and understanding the
available menstrual technologies and their use is an
important tool for social change.!'=® Menstrual health
is an important patient-reported outcome beyond its
importance as a general indicator of health and fertil-
ity. The patient perspective on menstrual bleeding has
even changed how we clinically define heavy men-
strual bleeding. Prior definitions of heavy menstrual
bleeding identified it as blood loss greater than 80 mL
per cycle or episode.* The more modern, patient-
centered definition proposed by the U.K. National
Institute for Health and Care Excellence and adopted
by the International Federation of Gynecology and
Obstetrics is, “excessive menstrual blood loss which
interferes with a woman’s physical, social, emotional
and/or material quality of life.”

Up to 53% of menstruating individuals report heavy
menstrual bleeding.®” Sequalae of heavy menstrual
bleeding include decreased quality of life, anemia, and
mood disturbances.” In addition to health concerns,
heavy menstrual bleeding can be associated with negative
social, economic, and environmental consequences.!%!!
A menstruating individual without heavy menstrual
bleeding is estimated to use up to 10,000 pads in their
lifetime.'? Many of the new, reusable menstrual products
offer alternatives for menstrual containment that reduce
environmental waste, but little is known about how well
they function for individuals with heavy menstrual bleed-
ing. Additionally, how to best include use of new, reus-
able products in clinical assessments for heavy menstrual
bleeding and history-taking is unknown.
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Individuals historically have managed menstrual
bleeding with sanitary napkins or pads or tampons.
The growing menstrual technology market, including
various reusable products, has changed the landscape
of menstrual management. Given the key role of
menstrual products in estimating blood loss and
diagnosing heavy menstrual bleeding, a basic under-
standing of the use and absorbency of different
products is important. This review outlines the
technical considerations of menstrual technologies
with a focus on volumetric estimations and describes
new menstrual technologies to enable health care
professionals to more accurately assess for heavy
menstrual bleeding as well as to discuss or trouble-
shoot new menstrual hygiene products.

QUANTIFYING HEAVY MENSTRUAL BLEEDING

Quantification of menstrual bleeding and defining
heavy menstrual bleeding is an ongoing process, with
increasingly inclusive clinical definitions and new
menstrual hygiene product innovations. Obtaining a
clinical history is often the easiest and most econom-
ical way to screen for menstrual abnormalities such as
heavy menstrual bleeding. Self-perception of “very
heavy” menstrual bleeding has a sensitivity and spec-
ificity of 74% for predicting heavy menstrual bleed-
ing.!® Quantitative methods, such as photometric
alkaline hematin elution from cotton sanitary prod-
ucts, remain the gold standard to objectively quantify
menstrual blood loss for research.!* This method,
although accurate, is highly impractical, costly, and
not accessible in most clinical and research settings.
Semi-quantitative methods of measuring mean men-
strual blood loss, such as the pictorial bleeding assess-
ment chart, which are also used mostly in a research
setting, quantify volume based on standardized
patient recordings of number and amount of satura-
tion of menstrual products.!® Although simpler and
more accessible than the alkaline hematin method,
the pictorial bleeding assessment chart is not without
its own limitations. The pictorial bleeding assessment
chart and other semi-quantitative methods fail to cap-
ture the current diversity in the menstrual hygiene
market, leaving out people who use alternative items
such as menstrual cups, menstrual discs, menstrual
underwear, or multiple methods.!¢

INTERNAL ABSORBENT PRODUCTS:
TAMPONS AND SPONGES

The disposable tampon has a legacy of regulation
unique among menstrual technologies. To reduce the
risk of toxic shock syndrome (TSS), the U.S. Food and
Drug Administration’s Tampon Task Force guided
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consumers to use the least absorbent product
(Table 1). The Task Force chose gram weight of saline
absorbed as the metric, although this remains contro-
versial because heparinized blood is more absorbable
than saline.!” Despite this limitation, one commonly
accepted threshold at which an evaluation for heavy
menstrual bleeding should be considered is when
patients report saturating a tampon more frequently
than every 2 hours or experiencing flooding around
tampons.!8-21

Recent surveys still demonstrate that just less than
half of menstruating individuals report that tampons
are their preferred product for menstrual manage-
ment.?%23 Modern tampons generally are made of an
absorbent cylinder of cotton, rayon, or polyester
attached to a blended string made of cotton, polyester,
or polypropylene.?* Tampons can be placed into the
vagina digitally, with a disposable plastic or cardboard
telescoping applicator or a reusable medical-grade sil-
icone applicator. Public concerns continue to exist
regarding both the environmental and personal expo-
sure risk of the components included in tampons,
although these do not appear to be elevated above
background exposures.?’

Manufacturers and environmental advocates
have proposed sea sponges as an alternative to
tampons since the 1980s. Early investigations found
sea sponges to contain abrasives such as sand and
contaminants such as mold and bacteria, including
Staphylococcus aureus, the species most commonly asso-
ciated with TSS.?5 Some sea sponges are marketed as
reusable, although cleaning specifications are not val-
idated and sometimes contradictory. The U.S. Food
and Drug Administration has not approved any sea
sponge for menstrual use, but many user-identified
strategies exist on the internet, including use of
sponges advertised for cosmetic uses (eg, application

Table 1. Disposable Tampon Labeling by
Absorbency According to U.S. Food and
Drug Administration Requirements

Product Labelling Absorbency (Grams of Fluid)

Light or junior Less than 6
Regular 6-9
Super 9-12
Super plus 12-15
Ultra 15-18
No term More than 18

Modified from U.S. Food and Drug Administration. CFR - Code of
Federal Regulations Title 21. Accessed October 13, 2021.
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/
cfrsearch.cfm?fr=801.430
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of makeup). Internationally, several synthetic sponges
are available in the European Union and Australian
markets. A popular sponge from the Netherlands is
made of rubber latex and purports its ability to be
kept in place comfortably during intercourse. These
come individually packed and are intended for single
use.

EXTERNAL ABSORBENT PRODUCTS: PADS
AND UNDERWEAR

Disposable pads are a ubiquitous menstrual technol-
ogy. A 2019 study from St. Louis found that 59% of
individuals used pads and 55% reported pads as the
most preferred menstrual technology.?? The main
advantages to pads are convenience, availability, and
accessibility. Disposable menstrual pads are made of
cotton combined with superabsorbent polymers, a
common component of diapers. Superabsorbent poly-
mers are nonbijodegradable petroleum products that
have been implicated in dermatitis and TSS and pose
a large environmental burden.?”-28

Despite widespread use and a large market share,
disposable pads lack any kind of regulation with
regard to absorbency. Researchers estimate that a
fully saturated “super” pad may hold 5 mL of fluid
and that a nighttime pad may hold up to 15 mL.?°
This absorbency capacity likely varies within and
among brands, making it challenging to translate
patient-reported product saturation into volumetric
losses. Although patients’ perception of bleeding
heaviness has been shown to predict heavy menstrual
bleeding, individuals who report saturating a regular
or super pad within 2 hours also merit evaluation for
heavy menstrual bleeding (Table 2).!%

Reusable menstrual pads are available as alterna-
tives to disposable pads. Reusable pads are made of
multiple layers of absorbent and wicking fabrics, held
in place by snaps. Some of these reusable pads are
purposefully in dark colors to reduce discoloration
overtime, but that may obscure the user’s ability to
visually estimate menstrual blood loss. If quantifica-
tion is desired, patients using reusable pads could
weigh them with a kitchen scale instead of switching
products, similar to strategies used to quantify blood
loss in obstetric settings.3° For improved accuracy, it
would be best to compare the weights of the saturated
menstrual products with a product worn on a non-
menstruating day given the likely increased concom-
itant weight from absorption of vaginal, urinary, and
diaphoretic secretions.?! If unabsorbed clots are visi-
ble, they can be photographed beside a standard item
such as a coin for semi-quantitative estimation of men-
strual blood loss.!®
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Menstrual-specific underwear has recently
emerged as a more sustainable alternative to dispos-
able pads. Menstrual underwear is marketed as having
equivalent absorbency to tampons, but, as with
traditional disposable pads, no regulations exist
regarding underwear content or capacity. Menstrual
underwear generally is manufactured from multiple
layers of polyester designed to wick moisture away
from the skin, with an outer liquid-repellant layer of
nylon and lycra.®> The number of wicking layers
varies by and within brands. Dark colored underwear
can also obscure visual estimations of blood loss.
Additionally, menstruating individuals who fre-
quently pass clots report dissatisfaction with menstrual
underwear because there may be decreased absor-
bency when menstrual blood is clotted.?3 Until data
emerge that address menstrual underwear absorbency
and how to subjectively assess bleeding quantity, our
expert opinion is to consider evaluation for heavy
menstrual bleeding in menstrual underwear users
who report needing to change underwear midday
due to saturation, flooding events, or unabsorbed clots
or who require a concurrent menstrual technology to
protect clothing (Table 2).

Reusable products have increased menstrual
hygiene inclusivity among populations historically
excluded from the menstrual product market. The
familiarity and diversity of menstrual underwear
designs may destigmatize menstruation among teens;
however, the cost and forethought required to have
backup pairs available when not at home may be
unachievable. For individuals with visual or mobility
impairments, menstrual underwear may be a more
accessible option than disposable pads.?* Boxer, brief,
and hybrid styles of menstrual underwear are avail-
able and have been identified as a gender-affirming
option for transgender individuals.?

INTERNAL RESERVOIRS: CUPS AND DISCS

Menstrual cups and discs are reminiscent of contra-
ceptive cervical caps and diaphragms, respectively.
Menstrual cups generally are made of rubber or
silicone and are reusable over multiple cycles, even
years. Menstrual cups have four core components:
rim, release holes, cup, and stem (Fig. 1). For place-
ment, a user generally folds the rim, which collapses
the diameter of the cup, and places the folded device
into the vagina before releasing it. Multiple folding
strategies are described online. Once released, the
device expands to fill the vagina, where it can remain
in place for up to 12 hours. When placed properly, the
entire device, including the stem, is within the vagina.
Users can ensure proper placement by both digitally

OBSTETRICS & GYNECOLOGY



Table 2. Comparison of Menstrual Products by Cost and Volume

No.
Needed No. of Advertised Use Suggestive of
Product Unit Per Replacements Annual Volume Per Heavy Menstrual
Type Style Price Cycle Per Year Cost Unit (mL) Bleeding
Internal Disposable synthetic €2.81 8 13 €292.24 None Saturating a tampon in
absorbent  sponge 2 h or less'®21
Regular tampon $0.34 20 13 $88.40 6-9 Flooding events?°
Super tampon $0.27-0.32 20 13 $70.20-83.20 9-12 More than 5 saturated
tampons per
cycle!>
Reusable sea sponge $12.00 8 2 $192.00 29-59
External Disposable pads $1.49 20 13 $387.40 None Needing to change a
absorbent pad more than
every 2 h'8
Disposable overnight $0.70 20 13 $182.00 None Flooding events?°
pads
Reusable overnight $13.00 8 1 $104.00 98 Presence of clots
pads larger than 2.7 cm
(1.1 in)'8
Reusable underwear, $12.00 4 1 $48.00 29
thong style
Reusable underwear, ~ $12.00-38.00 4 1 $48.00-152.00 15-147 Saturating underwear
bikini style more than twice in
24 h
Reusable underwear,  $16.00-42.00 4 1 $64.00-168.00 40-133
“super” style
Reusable underwear,  $22.00-38.00 4 1 $88.00-152.00 49-133
boxer-brief style
Internal Reusable cups, small ~ $26.30-30.00 1 1 $26.30-30.00 10-26 Filling cup or disc to
reservoirs brim within 1 day
Reusable cups, $26.95-40.00 1 1 $26.95-40.00 16-45 Nearly filling cup or
medium or disc multiple times
unspecified size during menstrual
cycle
Reusable cups, large  $24.98-40.49 1 1 $24.98-40.49 30-50
Disposable disc $0.81-1.37 12 13 $126.36-213. 72 30
Reusable disc $29.95-39.00 1 1 $29.95-39.00 18-79

verifying that there is no fold in the contour of the cup
and gently tugging on the stem to make sure the cup
remains in place. Improper fit can result in leaks or
discomfort (Table 3). Rare case reports on renal colic
and hydronephrosis in individuals using a menstrual
cup have been published.36-40

Menstrual cup placement may be facilitated by
using a reusable device similar to a tampon applicator,
wherein a folded cup is placed into a cylinder with a
plunger (Fig. 2). To remove most cups, the user is
advised to release the seal of the expanded rim by
pinching the distal base of the cup and distorting the
rim. Several tools, similar to hard plastic popsicle
sticks, are available to facilitate removal (Fig. 2): the
user places the device into the vagina and advances it
to the body of the cup, then uses the device to depress
the cup and therefore release the seal. Some cups exist
with a tab attached to the rim that facilitates releasing
suction without pinching the base of the cup. Removal
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before breaking this seal results in downward suction
that can be uncomfortable but has not been associated
with other side effects or adverse events. When the
seal is released, the menstrual cup can be brought out
of the body to dispose of the collected blood and then
replaced or it can be cleaned with soap and water,
dried, and stored until next use. Multiple accessories
are available that can enable individuals to manage
menstrual cups in shared restroom spaces (Box 1),
but reusable menstrual products do not have to be
washed with soap before replacing them within a
12-hour period. These accessories may increase the
perceived cost and waste of menstrual cup
maintenance.

Market debate exists regarding device “firm-
ness” and how that might influence function and
comfort, but no consensus has been reached, with
cup size and firmness varying considerably across
brands. The circumference of the rim likely affects
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Table 3. Menstrual Cup Improper Fit Matrix

Potential Minor Issues

Potential Major Issues

Too small Menstrual cup will not form a seal against the
vaginal wall, causing leaks.

Too soft

Too large Discomfort experienced during insertion and
removal.

Too firm  Discomfort experienced during insertion and
removal.

Menstrual cup rim could suction around the cervix, causing pain or
prolapse if pulled during removal.

Menstrual cup will not open, causing leaks. —

Obstruction of urine flow, causing renal colic. Difficulty removing
menstrual cup could
cause prolapse.

Obstruction of urine flow, causing renal colic.

Reprinted from Manley H, Hunt JA, Santos L, Breedon P. Comparison between menstrual cups: first step to categorization and improved
safety. Womens Health (Lond) 2021;17:17455065211058553. doi: 10.1177/17455065211058553. This article is distributed under the
terms of the Creative Commons Attribution 4.0 License (https://creativecommons.org/licenses/by/4.0/) which permits any use, repro-

duction, and distribution of the work without further permission.

not only comfort but also the probability of leaking
or malposition. Multiple cup shapes are available, as
well varying rim diameters, ranging from 31 mm to
54 mm. The volume of the cups ranges from 8 mL to
37 mL when measuring to the suction-release holes
(Fig. 1B), because menstrual blood may leak out
through those holes. The purpose of the suction-
release holes is to facilitate ease of removal, but
not all models include these. For individuals whose
cervix-to-introitus distance cannot fully accommo-
date a cup with a stem, several cups without stems
are available. For individuals with altered dexterity,
alternatively shaped stems are available, which
include loops or textures to improve grip. Several
cups have stems that can be trimmed to fit an indi-
vidual’s needs. Stems can be as long as 27 mm,
which yields a wide range of overall menstrual cup
lengths, from 43 mm to 111 mm.

Menstrual discs have a rubber or silicone rim
similar to a menstrual cup, with diameters ranging

A A
B
E
C
D
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from 53 mm to 80 mm. Menstrual blood collection
occurs in a flexible plastic or silicone collection basin,
which is usually wider and shallower than a cup,
holding between 30 and 79 mL. Neither menstrual
cup nor disc use has been studied specifically in the
context of heavy menstrual bleeding. Users who fill
cups or discs are theoretically losing blood volumes
consistent with heavy menstrual bleeding. Until
additional research is available that explicitly includes
these products, our expert opinion recommends
screening for cup filling or overflow or both to inform
evaluation for heavy menstrual bleeding (Table 2).
Menstrual discs generally are perceived as more
challenging to use given the increased likelihood of
spills with removal. The improved collapsibility and
flexibility of the disc contribute to the sense that they
might be more comfortable for some users. Some
users advocate for concomitant disc use during
sexual activity—for hygiene preferences rather than
contraceptive purposes.*! Removal of a disc is

Fig. 1. Components of reusable
internal menstrual products. Men-
strual cup (lef) and menstrual disc
(right. A. Rim. B. Channels for
suction release. C. Cup. D. Stem. E.
Disc reservoir.

Liberty. Menstrual Technology Innova-
tions. Obstet Gynecol 2023.
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Fig. 2. Example of menstrual cup insertion device (left) and
menstrual cup removal device (right).

Liberty. Menstrual Technology Innovations. Obstet Gynecol 2023.

accomplished by digitally reaching the rim or tabs
extending from the rim. Menstrual discs have no
suction component. Valsalva can tilt the disc and
release the seal, increasing the chance of leaking. In
some instances, users get reliable leaks during urina-
tion, when the decompressed bladder alters the disc’s
position, a phenomenon called “auto dumping,”
which has been advertised as an advantage of the
menstrual disc.

There are several perceived benefits to men-
strual cup or disc use. Although leaks and spills
have proven a barrier to using menstrual cups for
precise blood-loss quantification,*? individuals
switching to the menstrual cup report fewer leaks
compared with pads or tampons.*?43 People may
perceive cups and discs as inert, therefore carrying
lower risk of dysbiosis. Menstrual cup use has been
identified as a risk factor for TSS through biofilm
formation, although the risk remains similar to the
risk of TSS associated with female barrier condoms
and lower than the risk associated with tampon
use.*4746 The reduced negative environmental
impact of cups and discs has been cited as motiva-
tion for use.?3 Future studies looking into the sus-
tainability of cups and discs would benefit from
understanding the longitudinal patient experience,
because the greatest environmental benefit would
come from reducing single-use products over time.
Lastly, one potential benefit related to reusable
products could be fewer supply chain disruptions
interrupting access to menstrual technology.

VOL. 141, NO. 4, APRIL 2023

Box 1. Menstrual Cup and Disc Accessories

Breathable storage bag

Sealable, collapsible container for on-the-go cleaning
Special soaps, tablets, and sprays

Cup-shaped brushes

Peri-bottles or “portable bidet”

Menstrual-marketed wipes

Alcohol wipes

Removal-assistance devices (Fig. 1)

Cup applicators (Fig. 1)

PO NG gs IS =

There are several barriers to menstrual cup use.
The upfront cost can range between $25 and $40
(Table 2), without a guarantee of successful use.*3
Additionally, there are no formal data to guide indi-
viduals to find the optimal cup for their menstrual
experiences. Informal internet guides fill this gap by
polling individuals about their flow, parity, and
comfort or ability to reach their own cervix to make
recommendations of specific cups based on size,
volume capacity, firmness, shape, and means of
removal. The closest formal recommendation to
evidence-based personalization of menstrual cup
use came from a working group that identified firm-
ness categories, ranging from “very soft” to “very
firm,” as a first step to optimization of the user expe-
rience (Table 3).*” Some individuals are also
advised against menstrual cup use, particularly if
they have an intrauterine device (IUD). Approxi-
mately 11% of IUD wusers report concurrent men-
strual cup use, although this represents a greater
proportion of nonhormonal IUD users who also
happen to experience ongoing or heavier menstrual
bleeding.*® Evidence suggests that unintended IUD
removal may be associated with menstrual cup use,
although the mechanism of this is unknown.*® No
data exist specific to menstrual disc use and IUD
use, although the lack of a seal may decrease the
odds of inadvertent removal.

CONCLUSION

Assessment of patients’ menstrual health is standard of
care for clinicians caring for menstruating individuals.
Obstetricians and gynecologists have a critical role in
educating patients on normal menstruation, assessing
patients with symptoms that suggest a problem with
menstruation, and providing guidance on evaluation
for and treatment of abnormal uterine bleeding. To
provide these assessments and guidance, it is impor-
tant for obstetricians and gynecologists to ask patients
about the type of menstrual products they use and to
have up-to-date knowledge of all of the menstrual
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product options to answer questions, provide counsel-
ing related to their use, and understand what kinds of
experiences (leaking or flooding around products or
rate of change of products) may signal a problem with
heavy menstrual bleeding that requires further assess-
ment or treatment (Table 2).

In clinical care and research settings, the multiple
means of evaluating individuals’ menstrual flow are
based on the use of specific menstrual products.
Quantitative methods, such as the alkaline hematin
method, and semiquantitative methods, such as the
pictorial bleeding assessment chart, depend on collec-
tion or recording of used sanitary pads or napkins and
tampons. Similarly, most bleeding-related quality-of-
life questionnaires and common clinical questions
used to structure a menstrual history require the
patient or research participant to report how often
they change fully saturated pads or tampons. Newer
technologies to manage menstrual bleeding, such as
period-specific undergarments and menstrual cups or
discs, have not been incorporated into these measures
and may not be clearly evaluated during clinical
encounters. This may increasingly present challenges
to appropriately determining whether or not an indi-
vidual is experiencing heavy menstrual bleeding.

To address these challenges, improved data on
emerging menstrual technologies’ absorbency and use
and patient preferences is essential. With these data,
clinicians and researchers could adapt how they eval-
uate and provide education and guidance to individ-
uals by appropriately incorporating the specific type
of menstrual products used by the individual patient
or research participant. Increased variety in menstrual
products gives people who menstruate increased abil-
ity to personalize menstrual management across the
life course and across a variety of settings such that
their menstrual health is not only less burdensome
but, in some instances, empowering.
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