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Abstract.

The female condom remains the sole female-initiated method of dual protection against unintended pregnancy

and sexually transmissible infections (STIs), including HIV. We reviewed published data on the effectiveness and
acceptability of the female condom for protection against pregnancy and infection. Overall, use of the female condom is
low and several barriers hinder the wider adoption of the use of the method. Research on effectiveness has focussed on
pregnancy, STIs and biological markers of semen exposure. Although the data available suggest that female condoms (or a
mixture of female and male condoms) may provide similar degrees of protection against pregnancy and STIs as do latex
male condoms alone, this conclusion has not been demonstrated and thus comparative research is urgently needed.
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Three decades into the HIV epidemic and despite ongoing
research on vaccines and microbicides, the female condom is
the sole female-initiated method of dual protection against
unintended pregnancy and sexually transmissible infections
(STIs) including HIV. Dual protection methods are clearly
needed. Although the HIV epidemic initially affected mainly
males, today, women comprise about half of all cases globally
and nearly 60% of all cases in sub-Saharan Africa.' In some
areas in Africa and the Caribbean, the prevalence of HIV in
young women is up to six times higher than that in young men.'
Women are at higher risk for infection for a range of reasons,
including biological, sociocultural, economic and political
factors. The risk of male-to-female transmission of HIV in
high-income countries has been estimated to be twice as high
as in the other direction.” At the same time, >100 million women
in developing countries are estimated to have an unmet need for
contraception, further compounding the reproductive health
issues women face.”

Because women may lack control over sexual and
reproductive decisions as a result of gender inequities, risk
reduction strategies focussing on abstinence, partner reduction
and male condom use can be challenging, if not impossible,
for many women, especially those in married or partnered
relationships. For example, 60—80% of HIV-positive women
in sub-Saharan Africa are estimated to have contracted the virus
from their husbands.* Many issues contribute to low use of the
male condom, but a key factor is men’s unwillingness to use a
product that interferes with their sexual pleasure. When faced
with male partner resistance, few women are able to negotiate
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use of this front-line prevention technology. The present review
describes the types of female condoms available, reports on the
studies performed on the effectiveness of the female condom
against pregnancy and STIs, and gives an overview of the
acceptability of the device and barriers to its use.

Types of female condoms

The United States Food and Drug Administration (USFDA)
approved the first female condom, FC1 (Female Health Co.,
Chicago, IL, USA), for use as a contraceptive in the US in 1993.
The product label also includes indications for HIV/STI
protection in cases where the latex male condom will not be
used. The FCI is a loose polyurethane sheath about the same
length as the male condom with a flexible ring at both ends. The
ring at the closed end is used for insertion and for holding the
condom in place in the vagina. The ring at the open end remains
outside the vagina, where it covers part of the external genitals
and anchors it in place. Because the FC1 was the first female
condom approved for use by a regulatory body, most research
conducted to date (and most research cited in this article)
involves this type of female condom.

The Female Health Co. launched a second-generation
female condom in 2005. The FC2 is similar to the FCI in
effectiveness and acceptability, but is made from synthetic
latex, which reduces manufacturing cost and the crinkling
noise that consumers complained about with the FC1. Since
approval of the FC2 by the USFDA in 2009, production of the
FC1 has stopped. The FC2 holds a CE mark, approving it for
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distribution in the European Union, and has been recommended
for procurement by United Nations (UN) agencies based on
review by the World Health Organisation (WHO) Female
Condom Technical Review Committee of its safety and
effectiveness data.” Today, the FC2 is sold commercially in
~20 middle- and high-income countries, and is available in the
public sector in over 100 countries.

Two additional female condoms were developed in India.
Both have CE approval and are distributed in several countries.
The Reddy Condom (Medtech Products, Chennai, India),
introduced on the market in 2002, is made of latex rubber
and has a soft polyurethane sponge at the end of the pouch to
aid insertion and to stabilise the pouch during sex. A firm,
flexible outer ring at the open end of the pouch holds the Reddy
Condom against the labia. The Cupid female condom (Cupid
Ltd, Mumbai, India) is a scented, natural rubber latex device
with an octagonal outer frame, and a sponge for insertion and
maintaining the device in place. Neither the Reddy nor the Cupid
condoms have been approved by the WHO Technical Review
Committee and thus are not recommended for public sector
procurement by donors.°

The Program for Appropriate Technology in Health (PATH)
(Seattle, WA, USA) developed the Woman’s Condom with
input from user groups in four countries.”® Made of a thin,
soft polyurethane film, the device consists of a pouch, which is
packaged inside a film capsule that the woman inserts into the
vagina. Once inserted, the cap dissolves and the pouch unfolds
inside the vagina. Four small hydrophilic foam shapes on the
outside of the pouch gently adhere to the vaginal wall and hold
the condom stable during use. PATH licensed the technology for
the Woman’s Condom to Dahua, a manufacturer in China, in
2008. The product was approved for CE marking in late 2010
and was approved by the Shanghai FDA in early 2011. Clinical
trials to secure USFDA approval for the device currently are
underway.

Other female condom products have been developed that are
available on a regional or country-level basis. For example, the
Phoenurse female condom (Condom Bao Medical Polyurethane
Corp; Tianjin, China) is available in China.” Also, the Natural
Sensation Compania Ltd (Bogota, Colombia) manufactures and
distributes the Panty Condom, which is a woman’s panty with a
replaceable panty liner containing a condom made of a synthetic
resin. The condom is inserted by the man’s penis, and the panty
can be reused with new condoms for additional coital acts. This
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device is marketed in several Central and South American
countries.

Effectiveness
Biologic plausibility

Data on the effectiveness of the female condom against
pregnancy and disease comes from several types of sources.
First, an in vitro study demonstrated that the FC1 is impermeable
to cytomegalovirus and HIV, ' and postcoital water leak tests of
used condoms from a preliminary study suggest that the FC1 has
a lower rate of leaks than male condoms.'' The female condom
covers both internal and external genitalia, which may prove
useful for preventing infections that are spread primarily by
contact with skin or mucosal surfaces (e.g. herpes simplex virus,
syphilis, chancroid and human papillomavirus) rather than by
genital secretions. However, no studies to date have focussed on
these infections.

Pregnancy outcomes

Studies also have measured pregnancy rates during female
condom use. The three published clinical trials on the
contraceptive effect of the female condom have documented
a wide range of pregnancy rates (Table 1). The earliest trial,
which was conducted among 106 women in the United
Kingdom, reported a 12-month probability of pregnancy
during typical use of 15%.'> A study among 221 women in
the US and 107 women in Latin America found 6-month
probability of pregnancy rates during ‘typical’ use of 12.4%
and 22.2%, respectively, and during ‘perfect’ (i.e. consistent and
correct) use of 2.6% and 9.5%, respectively.'® Most recently, a
study of 190 women in Japan found 6-month probability of
pregnancy rates during typical use of 3.2% and during perfect
use of 0.8%."*

Based on pregnancy data, the product labels for the FC1 and
FC2 in the US specify 1-year typical and perfect use pregnancy
rates of 21% and 5%, respectively, for the FC1 compared with
18% and 2%, respectively, for the male condom.'®> No studies
conducted to date permit a statistical comparison between the
two devices. In the absence of a randomised controlled trial
comparing the female and male condoms, their relative
effectiveness is unknown.

Table 1. Studies of the effectiveness of the female condom against pregnancy

Study Study population Study design

Study groups

Outcomes

Bounds ef al. (1992)'> Women in the
United Kingdom

Prospective,
noncomparative trial

Single arm of 106 women

12-month probability of pregnancy 15%
during typical use

Farr et al. (1994)" Women in the US

and Latin America

Prospective,
noncomparative trial

Single arm of 221 women
in the USA and 107
women in Latin America

6-month probability of pregnancy
among women in the USA
and Latin America, respectively
« Typical use
« Perfect use

12.4%, 22.2%
2.6%, 9.5%

Trussell (1998)" Women in Japan Prospective,

noncomparative trial

Single arm of 190 women

6-month probability of pregnancy
« Typical use 3.2%
« Perfect use 0.8%
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STI outcomes

A limited number of comparative studies have evaluated the
effectiveness of the female condom against STI acquisition
(Table 2). Two studies evaluated the female condom by
assigning women into a study arm to use the method. In the
first study, women with trichomoniasis attending clinics in four
US cities were treated and enrolled into either a group to use the
female condom (n=154) or a control group (n=50), depending
on their willingness to use the female condom.'® Reinfection
rates after 45 days were similar between groups. However, the
interpretation of these study findings is limited by the small
study size and the nonrandomised study design.

In a study conducted in an STI clinic in Philadelphia, female
patients (n=1442) were assigned to receive counselling and
provision of either the female condom or the male condom,
depending on the week of their initial visit."” Women who
returned to the clinic during the 6—12 months of follow-up
(depending on the timing of their enrolment) were tested for
gonorrhoea (Neisseria gonorrhoeae), chlamydia (Chlamydia
trachomatis), early syphilis and trichomoniasis. Women in
the female condom group were less likely to have at least
one of these STIs than those in the male condom group,
although this difference was not statistically significant (odds
ratio, 0.8; 95% confidence interval, 0.6—1.0). Study limitations
include the lack of true randomisation and, because of the wide
availability of male condoms outside of the research setting, the
unknown frequency of male condom use among women
assigned to the female condom group.

Three additional studies evaluated the STI rates among
women who were given either the female and male condoms
or else the male condom only. Two of these trials used a cluster
randomisation design. In the first study, brothels in four cities in
Thailand were randomised to receive either counselling on male
condom use (n=37 brothels) or hierarchical counselling on
the use of male condoms backed up with female condoms for
times when male condoms could not be used (n =34 brothels).'*
Sex workers in both groups were supplied with their assigned
condoms and asked to return for follow-up visits every 2 weeks
for 24 weeks, at which time they were tested for gonorrhoea,
chlamydia, trichomoniasis and genital ulcer disease. Women in
the group receiving female condoms had a nonsignificant
reduction in the incidence of the combined STI outcome
compared with those in the male condom only group (2.8
and 3.7 per 100 person-months, respectively; P=0.18).

The second cluster-randomised trial matched six pairs of
plantations in Kenya to receive community-level promotion,
individual counselling and supplies of either the female and male
condoms, or the male condom only."” Women located in the
plantations receiving the female and male condom intervention
(n=969) and the male condom intervention (n=960) were
tested for gonorrhoea, chlamydia and trichomoniasis after 6
and 12 months of follow-up. No differences in the combined
STI outcome were found between the two groups. Subsequent
analysis, though, revealed that provider bias limited the
distribution of the female condoms in the women assigned to
the group with both condom types.’” Finally, in a
nonrandomised study, women attending an STI clinic in the
US were assigned to use either male condoms (if the woman
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was uninterested in the female condom) or female condoms,
with male condoms as a backup method.”"*> Among women
who reported consistent condom use, the rate of gonorrhoea and
chlamydia appeared to be similar for those who mixed both
female and male condoms compared with those who used only
male condoms.

In summary, only two randomised controlled trials have
evaluated the effectiveness of female condom use against STI
acquisition.'®'? Both were cluster-randomised trials that
compared groups assigned to female and male condom use in
comparison to male condom use alone. Although neither found
a statistical difference between groups, they could have been
underpowered to find a difference. Furthermore, because both
groups received the male condom, any differences in the
effectiveness of the female condom could have been masked
if the use of the female condom was low.

Participant reports of condom failure modes

Studies also evaluate the effectiveness of female condoms
based on participant reports of condom failure modes. The
WHO recommends the use of standardised measures of
female condom functionality, which focus on breakage,
slippage, misdirection (penis entering between female
condom and vaginal wall) and invagination (pushing external
part of female condom into the vagina).”® Estimates of total
clinical failures (i.e. malfunctions occurring during coitus or
withdrawal that put women at risk of exposure to semen or
pathogens) for the female condom range from 2.5% to 25.1% of
acts.””** 3% Many of these studies preceded the development
of the WHO’s standardised measures, making comparison
across studies difficult. The wide variability in failure rates
could be attributed to differences in the definitions used for
clinical failure as well as differences between studies in
data collection procedures, study populations (including
participants’  prior experience with condoms), study
counselling on condom use, number of condom uses assessed
and degree of study attrition. For example, study populations
could differ substantially in their subjective assessment of
condom failures or in their propensity to report failures.*'
Studies of male condoms also have found wide ranges in
clinical failures. Measures of condom failure might be most
informative for comparing condom types within a trial with a
randomised design. In randomised crossover trials of women
assigned to 2°¢ or 10 uses”” of both the female and male
condoms, women reported more mechanical problems with
the female condom than the male condom. However, because
self-reported condom problems appear to decrease as users gain
experience with the device,””*”" the differences detected
between the female and male condoms might have been
attenuated had the trials involved more condom uses or a
population with more experience with the female condom.

Biological markers of semen exposure

Because of methodological issues with other measures of
condom effectiveness, researchers have developed alternative
measures for testing the barrier properties of condoms. Two
randomised crossover trials comparing the effectiveness of
female and male condoms have tested for prostate-specific
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antigen (PSA) in postcoital vaginal swabs as an objective
measure of semen exposure during coitus (Table 3). The first
trial, conducted among 400 women attending a family planning
clinic in Brazil, randomised women to use two female condoms
followed by two male condoms, or vice versa.”® The rate of any
PSA detection (>1ngmL ") was higher in postcoital swabs
collected after female condom use than after male condom
use (22% v. 15%; P=0.01). The second trial assigned low-
risk women attending a clinic in the US to use 10 female
condoms followed by 10 male condoms (n=55), or vice
versa (n=53), and found no difference in the frequency of
PSA detection between the female (17%) and male condom
(14%).>° When higher thresholds were used for the PSA
outcome, neither study found differences between the female
and male condoms in their frequency of PSA detection, which
suggests that the two types of condoms are similarly effective in
preventing semen exposure.

The use of a semen biomarker could provide a more efficient
measure of condom failure than reliance on biological measures
such as pregnancy or STIs, which are affected by factors such
as fertility, timing of coitus relative to ovulation and partner
infection status. The use of semen biomarkers, though, still
depends on participant adherence to study procedures in terms
of condom use, self-swabbing immediately after coitus and
returning periodically to the clinic for specimen collection.
Although the choice of the threshold for the detection of the
semen biomarker has not been correlated with risk of pregnancy
or STIs, the presence of semen biomarkers can be a useful
measure of condom failure in studies comparing the
effectiveness of different types of condoms.*

Acceptability

Despite numerous studies demonstrating high acceptability of
the female condom among various populations,®™* its use
remains low for a variety of reasons. It has not become a
successful consumer product among general populations in
key developed countries, such as the US and Great Britain.
According to the 2002 National Survey of Family Growth, only
1.9% of reproductive-aged women in the US reported ever

M. F. Gallo et al.

using the female condom.” Similarly, an estimated 1% of
reproductive-aged women in Great Britain in 2008-2009
reported current use of the female condom.’® Recent
reintroduction of the FC2 in selected developed country
markets may prove more successful due to support from a
wide array of reproductive health advocacy groups. In
developing countries, many women live with a higher
awareness of their risk of STIs and they have been more
motivated to use this product when it is available. This has
led to strong success stories about the uptake of the female
condom in countries such as Brazil, Ghana, South Africa and
Zimbabwe.>’** However, high product cost, and lack of
systematic introduction and programming have hampered
widespread distribution and integration into existing health
systems in most countries. Despite small increases in donor
support for female condoms since 2005, the product still
represents only 0.8% of the total condoms distributed by
donor countries in 2008,*° and many women remain unaware
of the method.

Low use of the female condom may be attributed to limited
acceptability and its relatively higher cost. For example, USAID
procurement of the FC2 for developing countries is US$0.55
compared with only US$0.03 for the male latex condom.*’
Recognising that some women reuse female condoms because
of their high cost, limited availability or perceived robustness,
the WHO developed a protocol for disinfecting, washing and
drying the FC1 for up to five reuses.*’ However, given the
lack of adequate data supporting the safety of this practice, the
WHO does not recommend their reuse. Furthermore, protocols
have not been developed for the reuse of other types of female
condoms. Despite the higher costs of the female condom relative
to the male condom, modelling suggests that the distribution of
the female condom can be cost-effective in terms of the savings
associated with averted HIV infections.*?

Low uptake of the female condom also may stem from the
lack of support from international makers of public policy.****
Furthermore, uptake of an acceptable reproductive product can
require time; the tampon did not become widely used until
almost three decades after its first major marketing campaign.*’
In addition, the female condom is not routinely promoted by

Table 3. Studies of the effectiveness of the female condom against biological markers of semen exposure
PSA =prostate-specific antigen
Study Study population Study design Study groups Outcomes
Galvio et al. (2005)*° 400 women attending  Randomised crossover « Two FC1 followed PSA detection P=0.01
a family planning trial by two male condoms (>1ngmL ") in
clinic in Brazil » Two male condoms postcoital swabs after
followed by two FC1 condom use
condoms
« FC1 group 22%
« Male condom group 15%

Randomised crossover
trial

108 low-risk women
attending a clinic
in the US

Macaluso ef al. (2007)*°

« 10 FC1 followed by Rate of PSA detection P=nonsignificant

10 male condoms (>IngmL™") in
« 10 male condoms postcoital swabs after
followed by 10 FCl condom use
condoms
« FC1 group 17%
« Male condom group 14%
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many providers or programs. A survey of 27 antiretroviral
therapy (ART) programs in Africa, Asia and South America
found that although almost all provided male condoms (96%),
prophylactic ART for the prevention of mother-to-child
transmission (91%), and health education and social support
(96%), only 32% provided the female condom.*® The potential
global demand cannot be known until barriers related to cost,
access and programmatic support (including adequate
counselling and training about the use of the device) are
addressed.

Other factors that have limited acceptability include the
large and long appearance of the FC1 and FC2, and the
difficulty some women experience with inserting and
removing female condoms. Experience has shown that most
women learn to use the female condom after practicing its
insertion and removal a few times.” Women also develop
adaptive behaviours to address negative product attributes.
For example, some women who feel that the inner ring is
uncomfortable remove it after insertion. Product features
incorporated into the Woman’s Condom are designed to
address issues that users identified as bothersome with early
female condoms, such as movement of the pouch during sex,
aesthetics of the device, ease of insertion and comfort during
use. Whether designing a product specifically to improve
acceptability will translate into increased use remains
unknown; behavioural research has shown that acceptability
is multifaceted and can be context-specific.

The acceptability of the female condom also is influenced
by its promotion and marketing. For example, the promotion
of the female condom primarily as a woman-controlled method
backfired in some countries because male partners viewed
female condoms as threatening to their control of their
partner’s sexual behaviours.***  Furthermore, the female
condom often has been targeted at female sex workers, both
because they constitute a core group for reducing HIV infection
in communities where the epidemic is not yet generalised
and because some view the female condom (and the male
condom) as easier to use with clients than with emotional
partners. Focussing on this narrow subset of potential users
has contributed to stigma related to the method. Promoting the
contraceptive benefits of the female condom to a more general
population could help reposition this product relative to other
methods, reduce stigma and perhaps improve acceptability.

Although some suggest that only women who already have
a certain degree of ‘empowerment’ can successfully use the
female condom, others argue that access to this method,
especially when accompanied by educational activities, could
strengthen women’s empowerment by giving them an additional
tool for negotiating their own protection against infection and
improving communication between partners.*” ' If a male
partner refuses to use a male condom and the woman does
not have access to the female condom, she has limited options to
try to reduce her exposure (e.g. refuse sex and possibly risk
violence, or request withdrawal before ejaculation, which would
not eliminate the risk of infection). With the female condom, she
potentially could suggest another method that she can initiate
and that offers her partner more sensation during sex than use of
a male condom,’>>? thereby potentially changing the dynamics
of her negotiations with her partner. Given the visibility of the
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external ring, which covers the vulva when the condom is in
place, women often cannot use the female condom covertly or
may elect not to do so, perhaps from a perceived duty to inform
their partner about its use or from a fear of his response if he
were to discover it.*® Women sometimes characterise the
acceptability of the female condom in terms of the male’s
positive reaction,”® and the male partner’s positive attitude
towards the female condom has been correlated with higher
adherence to the use of the device.” These findings underscore
the decision-making role that male partners often hold regarding
sexual and reproductive behaviours.

Other advantages of the female condom include the potential
for increased spontaneity, given that the device can be inserted
in advance of sex and does not require an erect penis for its
insertion. Except for the Reddy and Cupid condoms (which are
manufactured of the same material as latex male condoms),
female condoms can be used with oil-based lubricants
without compromising the product’s integrity. Men may
prefer the non-constricting sensation of the female condom
in comparison to the male condom. The internal ring and the
external ring may make sex more enjoyable for the male partner
or for both partners, respectively, by increasing stimulation.””
Emphasising the positive attributes of the female condom in
terms of increased sexual pleasure and freedom could be a route
to increasing the use of the method.’® Finally, some women
expressed concern about their partner sabotaging male condom
use by surreptitiously taking off the condom before sex ends
or by tampering ahead of time with the condom (e.g. by adding
pinholes).****>*>7 Women reported feeling reassured about
these concerns with the female condom because they
themselves initiate its use during sex.

The way forward

The female condom currently is being used off-label for anal
sex”® %! despite a lack of data on the safety and effectiveness of
the practice.> US state departments of health have given
inconsistent recommendations regarding whether the female
condom can be used for anal sex and the instructions for its
use (e.g. whether the inner ring for the FC1 or FC2 should be
removed).®® Given the current use of the device rectally, efforts
should be directed to determine whether the female condom used
for anal sex with both men and women offers a safe and effective
method for STI prevention or places individuals at an increased
risk of infection.

Although the available data suggest that female condoms
(or a mixture of female and male condoms) may provide similar
degrees of protection against pregnancy and STIs as do latex
male condoms alone, this conclusion has not been demonstrated.
Data from randomised trials designed to test statistically the
equivalence between the two condom types are not available.
The uncertainty of this conclusion is reflected in the USFDA
labelling for the FC1 and FC2, which supports their use for
disease protection only in mitigating circumstances (i.e. when
the latex male condom will not be used). For this reason,
research on the effectiveness of female condoms compared
with that of male condoms is urgently needed. Because of the
methodological issues inherent in using pregnancy and STI
outcomes in studies of condom effectiveness, future research
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should be conducted to establish whether the female condom is
comparable to the male condom in terms of protecting against
the transmission of a biological marker of semen. However,
whether these data would be sufficient for influencing regulatory
authorities to modify the labelling for the female condom is
unknown. Because the earlier effectiveness trials all involved the
FCl1, this research also would be important for evaluating the
effectiveness of a type of female condom that is available to
users.

This is an exciting time for reproductive health advocates
involved in improving protection options for women through
female condom promotion and programming. Product cost has
been reduced with the FC2. New products that may address user
needs better than with the first generation female condom have
been developed and are obtaining regulatory approval. Women
and men interested in the advantages of using female condoms
may be able to choose from a range of products that offer
different features and sensation. These accomplishments
resulted from commitment and collaboration between public
and private stakeholders during the past 15 years. We now need
the same commitment and creativity to better understand how
to market female condoms appropriately to women and their
partners to realise the public health potential of female condoms
to increase levels of protected sex and improve women’s
reproductive health.

Declaration

The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position of
the Centers for Disease Control and Prevention or PATH.

Conflicts of interest

Coffey and Kilbourne-Brook work for PATH, an international,
non-profit, non-governmental organization whose mission is to
improve the health of people around the world by advancing
technologies, strengthening systems, and encouraging healthy
behaviours (www.path.org). PATH designed and developed the
Woman’s Condom with support from USAID and other donors.
In 2008, PATH licensed the Woman’s Condom technology for
commercialization to Shanghai Dahua Medical Apparatus
Corporation. PATH has no financial or royalty interest in the
Woman’s Condom agreement with Dahua.

References

1 UNAIDS. (2008) Report on the global AIDS epidemic. Geneva:
UNAIDS; 2008.

2 Boily MC, Baggaley RF, Wang L, Masse B, White RG, Hayes RJ,
et al. Heterosexual risk of HIV-1 infection per sexual act: systematic
review and meta-analysis of observational studies. Lancet Infect Dis
2009; 9: 118-29. doi:10.1016/S1473-3099(09)70021-0

3 Ashford L. Unmet need for family planning: recent trends and their
implications for programs. Washington: Population Reference Bureau
Policy Brief; 2003.

4 United Nations Population Fund (UNPF). State of world population
2005. The promise of equality, gender equity, reproductive health and
the millennium development goals. New York: UNPF; 2005.

5 World Health Organization (WHO), Department of Reproductive
Health and Research. Female condom technical review committee.
Geneva: WHO; 2007.

10

12

14

15

16

17

19

20

21

22

M. F. Gallo et al.

Beksinska M, Smith J, Joanis C, Usher-Patel M, Potter W. Female
condom technology: new products and regulatory issues.
Contraception 2011; 83: 316-21. doi:10.1016/j.contraception.2010.
07.022

Schwartz JL, Barnhart K, Creinin MD, Poindexter A, Wheeless A,
Kilbourne-Brook M, et al. Comparative crossover study of the PATH
Woman’s Condom and the FC female condom. Contraception 2008;
78: 465—73. doi:10.1016/j.contraception.2008.07.020

Coffey PS, Kilbourne-Brook M, Austin G, Seamans Y, Cohen J.
Short-term acceptability of the PATH Woman’s Condom among
couples at three sites. Contraception 2006; 73: 588-93. doi:10.1016/
j.contraception.2005.10.017

Hou LY, Qiu HY, Zhao YZ, Zeng XS, Cheng YM. A crossover
comparison of two types of female condom. /nt J Gynaecol Obstet
2010; 108: 214-8. doi:10.1016/].ij20.2009.09.020

Drew WL, Blair M, Miner RC, Conant M. Evaluation of the virus
permeability of a new condom for women. Sex Transm Dis 1990; 17:
110-2. doi:10.1097/00007435-199004000-00014

Leeper MA, Conrardy M. Preliminary evaluation of Reality, a condom
for women to wear. Adv Contracept 1989; 5: 229-35. doi:10.1007/
BF01890894

Bounds W, Guillebaud J, Newman GB. Female condom (Femidom):
a clinical study of its use-effectiveness and patient acceptability. Br J
Fam Plann 1992; 18: 36-41.

Farr G, Gabelnick H, Sturgen K, Dorflinger L. Contraceptive efficacy
and acceptability of the female condom. 4m J Public Health 1994; 84:
1960—4. doi:10.2105/AJPH.84.12.1960

Trussell J. Contraceptive efficacy of the Reality female condom.
Contraception 1998; 58: 147-8. doi:10.1016/S0010-7824(98)
00094-8

Trussell J. Contraceptive efficacy. In Hatcher RA, Trussell J, Nelson
A, Cates W Jr, Kowal D, editors. Contraceptive Technology. 20th
edition. New York: Ardent Media, Inc., in press.

Soper DE, Shoupe D, Shangold GA, Shangold MM, Gutmann J,
Mercer L. Prevention of vaginal trichomoniasis by compliant use of
the female condom. Sex Transm Dis 1993; 20: 137-9. doi:10.1097/
00007435-199305000-00003

French PP, Latka M, Gollub EL, Rogers C, Hoover DR, Stein ZA.
Use-effectiveness of the female versus male condom in preventing
sexually transmitted disease in women. Sex Transm Dis 2003; 30:
433-9. doi:10.1097/00007435-200305000-00010

Fontanet AL , Saba J, Chandelying V, Sakondhavat C, Bhiraleus P,
Rugpao S, er al. Protection against sexually transmitted
diseases by granting sex workers in Thailand the choice of using
the male or female condom: results from a randomized controlled
trial. AIDS 1998; 12: 1851-9. doi:10.1097/00002030-199814000-
00017

Feldblum PJ, Kuyoh MA, Bwayo JJ, Omari M, Wong EL, Tweedy
KG, et al. Female condom introduction and sexually transmitted
infection prevalence: results of a community intervention trial in
Kenya. AIDS 2001; 15: 1037-44. doi:10.1097/00002030-200105250-
00012

Welsh MJ, Feldblum PJ, Kuyoh MA, Mwarogo P, Kungu D. Condom
use during a community intervention trial in Kenya. Int J STD AIDS
2001; 12: 469-74. doi:10.1258/0956462011923363

Macaluso M, Artz L, Kelaghan J, Austin H, Fleenor M, Hook EW.
Prospective study of barrier contraception for the prevention of
sexually transmitted diseases: study design and general
characteristics of the study group. Sex Transm Dis 1999; 26:
127-36. doi:10.1097/00007435-199903000-00002

Macaluso M, Artz L, Austin H, Fleenor M, Robey L, Kelaghan J, et al.
His condom or her condom? A comparative efficacy study among
women at high STD risk. Final Report for NIH Contract NOIHD3135.
Birmingham: UAB Department of Epidemiology; 1996.


www.path.org
dx.doi.org/10.1016/S1473-3099(09)70021-0
dx.doi.org/10.1016/j.contraception.2010.07.022
dx.doi.org/10.1016/j.contraception.2010.07.022
dx.doi.org/10.1016/j.contraception.2008.07.020
dx.doi.org/10.1016/j.contraception.2005.10.017
dx.doi.org/10.1016/j.contraception.2005.10.017
dx.doi.org/10.1016/j.ijgo.2009.09.020
dx.doi.org/10.1097/00007435-199004000-00014
dx.doi.org/10.1007/BF01890894
dx.doi.org/10.1007/BF01890894
dx.doi.org/10.2105/AJPH.84.12.1960
dx.doi.org/10.1016/S0010-7824(98)00094-8
dx.doi.org/10.1016/S0010-7824(98)00094-8
dx.doi.org/10.1097/00007435-199305000-00003
dx.doi.org/10.1097/00007435-199305000-00003
dx.doi.org/10.1097/00007435-200305000-00010
dx.doi.org/10.1097/00002030-199814000-00017
dx.doi.org/10.1097/00002030-199814000-00017
dx.doi.org/10.1097/00002030-200105250-00012
dx.doi.org/10.1097/00002030-200105250-00012
dx.doi.org/10.1258/0956462011923363
dx.doi.org/10.1097/00007435-199903000-00002

Effectiveness of the female condom

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Beksinska M, Joanis C, Manning J, Smit J, Callahan M, Deperthes B,
et al. Standardized definitions of failure modes for female condoms.
Contraception 2007; 75: 251-5. doi:10.1016/j.contraception.2006.
10.003

Ruminjo JK, Steiner M, Joanis C, Mwathe EG, Thagana N.
Preliminary comparison of the polyurethane female condom with
the latex male condom in Kenya. East Afi Med J 1996; 73: 101-6.
Macaluso M, Lawson ML, Hortin G, Duerr A, Hammond KR,
Blackwell R, et al. Efficacy of the female condom as a barrier to
semen during intercourse. Am J Epidemiol 2003; 157: 289-97.
doi:10.1093/aje/kwf212

Galvao LW, Oliveira LC, Diaz J, Kim DJ, Marchi N, van Dam J, et al.
Effectiveness of female and male condoms in preventing exposure to
semen during vaginal intercourse: a randomized trial. Contraception
2005; 71: 130-6. doi:10.1016/j.contraception.2004.08.008

Valappil T, Kelaghan J, Macaluso M, Artz L, Austin H, Fleenor ME,
et al. Female condom and male condom failure among women at high
risk of sexually transmitted diseases. Sex Transm Dis 2005; 32: 35-43.
doi:10.1097/01.01q.0000148295.60514.0b

Beksinska M, Smit J, Mabude Z, Vijayakumar G, Joanis C.
Performance of the Reality polyurethane female condom and a
synthetic latex prototype: a randomized crossover trial among
South African women. Contraception 2006; 73: 386-93. doi:10.1016/
j.contraception.2005.07.015

Macaluso M, Blackwell R, Jamieson DJ, Kulczycki A, Chen MP,
Akers R, et al. Efficacy of the male latex condom and of the female
polyurethane condom as barriers to semen during intercourse: a
randomized clinical trial. Am J Epidemiol 2007; 166: 88-96.
doi:10.1093/aje/kwm046

Joanis C, Beksinska M, Hart C, Tweedy K, Linda J, Smit J. Three new
female condoms: which do South-African women prefer?
Contraception 2011; 83: 248-54. doi:10.1016/j.contraception.2010.
08.002

Chen MP, Macaluso M, Blackwell R, Galvao L, Kulczycki A, Diaz J,
et al. Self-reported mechanical problems during condom use and
semen exposure. Comparison of two randomized trials in the
United States of America and Brazil. Sex Transm Dis 2007; 34:
557-62.

Mauck CK, Weaver MA, Schwartz JL, Walsh T, Joanis C. Critical
next steps for female condom research — report from a workshop.
Contraception 2009; 79: 339-44. doi:10.1016/j.contraception.2008.
12.005

UNDP/UNFPA/WHO/World Bank Special Programme of Research,
Development and Research Training in Human Reproduction. The
female condom: a review. Geneva: World Health Organization; 1997.
Hoffman S, Mantell J, Exner T, Stein Z. The future of the female
condom. /nt Fam Plan Perspect 2004; 30: 139-45. doi:10.1363/
3013904

Mosher WD, Martinez GM, Chandra A, Abma JC, Willson SJ. Use of
contraception and use of family planning services in the United States:
1982-2002. Advance Data From Vital and Health Statistics CDC No
2004; 350: -1-36.

Lader D. Contraception and sexual health 2008/2009. A report on
research using the National Statistics. Opinions Survey produced on
behalf of the NHS Information Centre for health and social care.
Surrey: Office for National Statistics; 2009. Available online at: http://
www.statistics.gov.uk/downloads/theme_health/contra2008-9.pdf
[verified November 2010].

Barbosa RM, Kalckmann S, Berquo E, Stein Z. Notes on the female
condom: experiences in Brazil. Int J STD AIDS 2007; 18: 261-6.
doi:10.1258/095646207780658980

Warren M, Philpott A. Expanding safer sex options: introducing the
female condom into national programmes. Reprod Health Matters
2003; 11: 130-9. doi:10.1016/S0968-8080(03)02178-5

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Sexual Health 25

United Nations Population Fund (UNFPA). Donor support for
contraceptives and condoms for STI/HIV prevention. New York:
UNFPA; 2008.

United States Agency for International Development (USAID).
Deliver Project. Public Health Procurement Guide and Product
Catalog 2010. Washington: USAID; 2010. Available online at:
http://deliver.jsi.com/dlvr_content/resources/allpubs/guidelines/CPT
GuideCata2010.pdf [verified December 2010].

World Health Organization Considerations regarding re-use of the
female condom: information update, 10 July 2002. Reprod Health
Matters 2002; 10: 182-6.

Dowdy DW, Sweat MD, Holtgrave DR. Country-wide distribution of
the nitrile female condom (FC2) in Brazil and South Africa: a cost-
effectiveness analysis. AIDS 2006; 20: 2091-8. doi:10.1097/01.
aids.0000247567.57762.1b

Peters A, Jansen W, van Driel F. The female condom: the international
denial of a strong potential. Reprod Health Matters 2010; 18: 119-28.
doi:10.1016/S0968-8080(10)35499-1

The female condom: still an underused prevention tool
[editorial]. Lancet Infect Dis 2008; 8: 343. doi:10.1016/S1473-3099
(08)70103-8

Latka M. Female-initiated barrier methods for the prevention of STI/
HIV: where are we now? Where should we go? J Urban Health 2001;
78: 571-80. doi:10.1093/jurban/78.4.571

Spaar A, Graber C, Dabis F, Coutsoudis A, Bachmann L, McIntyre J,
et al. Prioritising prevention strategies for patients in antiretroviral
treatment programmes in resource-limited settings. AIDS Care 2010;
22: 775-83. doi:10.1080/09540120903349102

Artz L, Demand M, Pulley L, Posner SF, Macaluso M. Predictors of
difficulty inserting the female condom. Contraception 2002; 65:
151-7. doi:10.1016/S0010-7824(01)00286-4

Green G, Pool R, Harrison S, Hart GJ, Wilkinson J, Nyanzi S, ef al.
Female control of sexuality: illusion or reality? Use of vaginal
products in south west Uganda. Soc Sci Med 2001; 52: 585-98.
doi:10.1016/S0277-9536(00)00162-3

Kaler A. “It’s some kind of women’s empowerment”: the ambiguity of
the female condom as a marker of female empowerment. Soc Sci Med
2001; 52: 783-96. doi:10.1016/S0277-9536(00)00185-4

Gollub EL. The female condom: tool for women’s empowerment.
Am J Public Health 2000; 90: 1377-81. doi:10.2105/AJPH.90.9.
1377

Mantell JE, Stein ZA, Susser I. Women in the time of AIDS:
barriers, bargains, and benefits. AIDS Educ Prev 2008; 20: 91-106.
doi:10.1521/aeap.2008.20.2.91

Telles Dias PR, Souto K, Page-Shafer K. Long-term female condom
use among vulnerable populations in Brazil. AIDS Behav 2006; 10:
S67-75. doi:10.1007/s10461-006-9139-x

Smita J, Neelam J, Rochelle DY, Kumar BK, Callahan M, Suniti S,
et al. Comparative acceptability study of the Reality female condom
and the version 4 of modified Reddy female condom in India.
Contraception 2005; 72: 366—71. doi:10.1016/j.contraception.2005.
05.014

Ray S, Bassett M, Maposhere C, Manangazira P, Nicolette JD,
Machekano R, et al. Acceptability of the female condom in
Zimbabwe: positive but male-centred responses. Reprod Health
Matters 1995; 3: 68-79. doi:10.1016/0968-8080(95)90084-5

Choi K-H, Gregorich S, Anderson K, Grinstead O, Gomez C. Patterns
and predictors of female condom use among ethnically diverse women
attending family planning clinics. Sex Transm Dis 2003; 30: 91-8.
doi:10.1097/00007435-200301000-00018

Philpott A, Knerr W, Maher D. Promoting protection and pleasure:
amplifying the effectiveness of barriers against sexually transmitted
infections and pregnancy. Lancet 2006; 368: 2028-31. doi:10.1016/
S0140-6736(06)69810-3


dx.doi.org/10.1016/j.contraception.2006.10.003
dx.doi.org/10.1016/j.contraception.2006.10.003
dx.doi.org/10.1093/aje/kwf212
dx.doi.org/10.1016/j.contraception.2004.08.008
dx.doi.org/10.1097/01.olq.0000148295.60514.0b
dx.doi.org/10.1016/j.contraception.2005.07.015
dx.doi.org/10.1016/j.contraception.2005.07.015
dx.doi.org/10.1093/aje/kwm046
dx.doi.org/10.1016/j.contraception.2010.08.002
dx.doi.org/10.1016/j.contraception.2010.08.002
dx.doi.org/10.1016/j.contraception.2008.12.005
dx.doi.org/10.1016/j.contraception.2008.12.005
dx.doi.org/10.1363/3013904
dx.doi.org/10.1363/3013904
www.statistics.gov.uk/downloads/theme_health/contra2008-9.pdf
www.statistics.gov.uk/downloads/theme_health/contra2008-9.pdf
dx.doi.org/10.1258/095646207780658980
dx.doi.org/10.1016/S0968-8080(03)02178-5
www.deliver.jsi.com/dlvr_content/resources/allpubs/guidelines/CPTGuideCata2010.pdf
www.deliver.jsi.com/dlvr_content/resources/allpubs/guidelines/CPTGuideCata2010.pdf
dx.doi.org/10.1097/01.aids.0000247567.57762.fb
dx.doi.org/10.1097/01.aids.0000247567.57762.fb
dx.doi.org/10.1016/S0968-8080(10)35499-1
dx.doi.org/10.1016/S1473-3099(08)70103-8
dx.doi.org/10.1016/S1473-3099(08)70103-8
dx.doi.org/10.1093/jurban/78.4.571
dx.doi.org/10.1080/09540120903349102
dx.doi.org/10.1016/S0010-7824(01)00286-4
dx.doi.org/10.1016/S0277-9536(00)00162-3
dx.doi.org/10.1016/S0277-9536(00)00185-4
dx.doi.org/10.2105/AJPH.90.9.1377
dx.doi.org/10.2105/AJPH.90.9.1377
dx.doi.org/10.1521/aeap.2008.20.2.91
dx.doi.org/10.1007/s10461-006-9139-x
dx.doi.org/10.1016/j.contraception.2005.05.014
dx.doi.org/10.1016/j.contraception.2005.05.014
dx.doi.org/10.1016/0968-8080(95)90084-5
dx.doi.org/10.1097/00007435-200301000-00018
dx.doi.org/10.1016/S0140-6736(06)69810-3
dx.doi.org/10.1016/S0140-6736(06)69810-3

26

57

58

59

60

Sexual Health

Pool R, Hart G, Green G, Harrison S, Nyanzi S, Whitworth JAG.
Men’s attitudes to condoms and female controlled means of protection
against HIV and STDs in south-western Uganda. Cult Health Sex
2000; 2: 197-211. doi:10.1080/136910500300804

Wolitski RJ, Halkitis PN, Parsons JT, Gomez CA. Awareness and use
of untested barrier methods by HIV-seropositive gay and bisexual
men. AIDS Educ Prev2001; 13:291-301. doi:10.1521/aeap.13.4.291.
21430

Gibson S, McFarland W, Wohlfeiler D, Scheer K, Katz MH.
Experiences of 100 men who have sex with men using the Reality
condom for anal sex. AIDS Educ Prev 1999; 11: 65-71.

Gross M, Buchbinder SP, Holte S, Celum CL, Koblin BA, Douglas
JM. Use of Reality “female condoms” for anal sex by US men who
have sex with men. Am J Public Health 1999; 89: 1739-41.
doi:10.2105/AJPH.89.11.1739

61

62

63

M. F. Gallo et al.

Mantell JE, Kelvin EA, Exner TM, Hoffman S, Needham S, Stein ZA.
Anal use of the female condom: does uncertainty justify provider
inaction? AIDS Care 2009; 21: 1185-94. doi:10.1080/09540120902
730005

Renzi C, Tabet SR, Stucky JA, Eaton N, Coletti AS, Surawicz CM,
et al. Safety and acceptability of the Reality condom for anal sex
among men who have sex with men. A/DS 2003; 17: 727-31.
doi:10.1097/00002030-200303280-00011

Kelvin EA, Smith RA, Mantell JE, Stein ZA. Adding the female
condom to the public health agenda on prevention of HIV and other
sexually transmitted infections among men and women during anal
intercourse. Am J Public Health 2009; 99: 985-7. doi:10.2105/AJPH.
2008.141200

www.publish.csiro.au/journals/sh


dx.doi.org/10.1080/136910500300804
dx.doi.org/10.1521/aeap.13.4.291.21430
dx.doi.org/10.1521/aeap.13.4.291.21430
dx.doi.org/10.2105/AJPH.89.11.1739
dx.doi.org/10.1080/09540120902730005
dx.doi.org/10.1080/09540120902730005
dx.doi.org/10.1097/00002030-200303280-00011
dx.doi.org/10.2105/AJPH.2008.141200
dx.doi.org/10.2105/AJPH.2008.141200

