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against STDs, they are not always used con-
sistently and correctly and are a male-con-
trolled method. The polyurethane female
condom shows promise for STD protection
as well as contraception, but its use still de-
pends on male cooperation and acceptance.
Because of women’s special biological sus-
ceptibility to sexually transmitted infection,
their often disadvantaged position in gen-
der relations and the limitations of avail-
able method options for disease preven-
tion, the development of methods for
preventing STDs that can be totally con-
trolled by women is a high priority.7

Research is underway to develop safe and
effective products, called microbicides, that
women can use vaginally to prevent STD
transmission.8 While it seems clear that cur-
rent spermicidal contraceptives, which are
all based on nonoxynol-9, reduce infection
from some STDs, research is ongoing to un-
derstand their effects on HIV transmission.9
Other work focuses on reformulating
nonoxynol-9 or combining it with new com-
pounds and on alternate products that use
completely new materials and approaches.10

However, the realities of clinical trials and
of product development and approval mean
that proven microbicides will probably enter
the market no earlier than 2001.11
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Women’s Interest in Vaginal Microbicides
By Jacqueline E. Darroch and Jennifer J. Frost

While some sexually transmitted
diseases (STDs) are curable, oth-
ers, including HIV, are not. The

consequences of STDs can include ill
health, infertility, compromised infant
health, cancer and death. An estimated 15
million new cases of STDs occur yearly in
the United States.1 Globally, annual new
cases probably top 400 million.2 It is esti-
mated that one-quarter to one-half of all
Americans get an STD* in their lifetime.3

Women are physiologically more vul-
nerable to contracting an STD than men
when they have unprotected intercourse
with an infected partner. They often expe-
rience less obvious symptoms of infection
than men, and therefore, may not seek care
as quickly as men. As a consequence, they
may experience more serious complica-
tions.4 Additionally, the gender inequities
that exist in many cultures and societies
may hinder women’s ability to negotiate
the conditions of their sexual lives and to
insist that their partner use a condom.5

Furthermore, the technology available
for preventing STD transmission leaves
women at a disadvantage.6 While latex
male condoms provide excellent protection

Researchers are just beginning to explore
women’s potential interest in using micro-
bicides and their preferences regarding
method characteristics. Such investigations
can help indicate whether there will be a re-
ceptive market for microbicidal products
and can inform development choices re-
garding method characteristics. A research
project of the European Union’s HIV/AIDS
Programme in Developing Countries found
that one-quarter of respondents in urban
France and more than 70% in urban areas
of Cote d’Ivoire, Kenya and South Africa
think a vaginal microbicide would be very
useful. In the sub-Saharan countries, more
than half of the participants said they were
prepared to pay up to five times the price
of a condom for such a method.12 A survey
of women in Brazil found that almost half
of them were willing to pay up to $5 per ap-
plication for a product that would prevent
pregnancy and STDs.13 Focus groups con-
ducted in New England and Puerto Rico
among women involved in drug use (either
personally or through their partner) sug-
gested high levels of interest in using vagi-
nal methods that would prevent HIV.14

Methodology
To find out how many women are inter-
ested in and likely to use vaginal microbi-
cides, which groups of women would be
most likely to use them and what women’s
preferences are regarding the characteris-
tics of such products, we surveyed a na-
tionally representative sample of 1,000
women in the continental United States

Family Planning Perspectives

Context: Each year, an estimated 15 million new cases of sexually transmitted diseases (STDs),
including HIV, occur in the United States. Women are not only at a disadvantage because of
their biological and social susceptibility, but also because of the methods that are available for
prevention.

Methods: A nationally representative sample of 1,000 women aged 18–44 in the continental
United States who had had sex with a man in the last 12 months were interviewed by telephone.
Analyses identified levels and predictors of women’s worry about STDs and interest in vaginal
microbicides, as well as their preferences regarding method characteristics. Numbers of po-
tential U.S. microbicide users were estimated.

Results: An estimated 21.3 million U.S. women have some potential current interest in using a
microbicidal product. Depending upon product specifications and cost, as many as 6.0 million
women who are worried about getting an STD would be very interested in current use of a mi-
crobicide. These women are most likely to be unmarried and not cohabiting, of low income and
less education, and black or Hispanic. They also are more likely to have visited a doctor for STD
symptoms or to have reduced their sexual activity because of STDs, to have a partner who had
had other partners in the past year, to have no steady partner or to have ever used condoms for
STD prevention.

Conclusions: A significant minority of women in the United States are worried about STDs and
think they would use vaginal microbicides. The development, testing and marketing of such prod-
ucts should be expedited. Family Planning Perspectives, 1999, 31(1):16–23

*In this article, the term “STDs” includes HIV.
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report that they had completed some college
(64% vs. 47%, respectively). This may have
been because women who live in house-
holds with no telephone were excluded
from our survey or because respondents
may have overstated their educational ac-
complishments. Alternatively, the difference
may result from variations in questionnaire
wording or in survey administration be-
tween this survey and the NSFG.

Analyses were performed using SPSS
(Statistical Package for Social Sciences) for
Windows, Version 6.1. The data were not
weighted. Tests of significance for cross-tab-
ular comparisons were performed using the
Pearson chi-square test of independence.
Logistic regression analysis was used to in-
vestigate multivariate predictors of inter-
est in microbicides—using as the dependent
variable the proportion of all women who
reported being very interested in current
use and who also were worried about get-
ting an STD. The coefficients for this model
were estimated using the maximum-like-
lihood method. We present the odds ratios
and the level of significance for each coef-
ficient based on the Wald statistic.

To estimate the number of potential mi-
crobicide users among women in the Unit-
ed States, we applied proportions from this
survey to numbers of women in the NSFG
who were aged 15–44 and who had had sex
in the last 12 months. The NSFG number
of women was not adjusted for population
change because the estimated number of
U.S. women aged 15–44 increased less than
1% between 1995–1998. Since our survey
did not include respondents younger than
age 18, we applied proportions from our
survey for women aged 18–24 to the num-
ber of NSFG women aged 15–17 who had
had sex in the last 12 months.

Findings
Background Characteristics
Most respondents were married or cohab-
iting, had some post–high school education
and had children (Table 1, page 18). About
three-quarters were non-Hispanic white,
12% non-Hispanic black, 9% Hispanic and
4% Asian or other races.

Three-quarters of respondents were con-
traceptive users or relied on their partner’s
method. The others were pregnant or try-
ing to become pregnant or were using no
method even though they were at risk of
unintended pregnancy. Although only 5%
of respondents currently used vaginal con-
traceptives, 40% reported having ever used
such a method. Of these, a majority said
that they were either very satisfied (23%)
or somewhat satisfied (42%) with their past
use of these methods (not shown).

aged 18–44 who had had sex with a man
in the last 12 months. In preparation, we
conducted in-depth personal interviews
to explore many of the issues and ques-
tions being considered for inclusion on the
national survey. These were conducted
with more than 30 women recruited from
Planned Parenthood and social service
sites in California, New York and Wis-
consin. We obtained information on in-
terview length and item comprehension
and clarity from a telephone pretest. 

Survey Methods Group, Inc., of San
Francisco, California, carried out survey-
ing between January and May 1998. Ex-
perienced, trained female interviewers
conducted the interviews over the tele-
phone using a computer-assisted tele-
phone interview system, which directly
coded responses into the computer
datafile. Interviews averaged 19 minutes
in length. Thirty-seven were conducted in
Spanish; all others were in English.

Survey Sampling, Inc., generated a ran-
dom digit dial sample of 12,797 telephone
numbers for this study. The sample was
nationally representative of households
throughout the continental United States.
Of these numbers, 12,298 were dialed up
to 12 times each, if necessary, to complete
an interview or to take it to final disposi-
tion. In all, 8,102 potentially eligible house-
holds were identified, of which 5,097 were
successfully screened for eligibility.

A total of 1,266 eligible respondents
were identified and 1,000 completed the
interview, for an overall cooperation rate
of 79%. The level of cooperation may have
been somewhat reduced because of the
sensitive nature of the study, which, for in-
formed consent purposes, was explained
early in the screening process.* The ma-
jority of the uncompleted interviews were
refusals during the introduction (158) or
uncompleted callbacks to eligible women
(103). Only five women who began the in-
terview did not complete it. 

The survey included only women who
were living in households with telephones.
(Six percent of U.S. households have no tele-
phone service,15 and they are generally poor-
er households.) There is no indication, how-
ever, that the respondents were biased in
characteristics that would affect their inter-
est in using microbicides or their product
preferences. The proportions of respondents
in age, marital status, and race or ethnicity
subgroups were all within three percentage
points of the proportions among sexually
active women of similar age from the 1995
National Survey of Family Growth (NSFG).

Survey respondents were much more
likely than NSFG respondents, however, to

STD Experience and Preventive Behaviors
Most women had basic knowledge about
STDs. More than 80% knew that some STDs
have no immediate symptoms, that some
cannot be cured and that there are long-term
health effects from some STDs other than
HIV. However, 10–11% of women said they
did not know these facts. Of greater concern,
8% thought that a woman can always tell if
she has an STD, 9% that all STDs other than
HIV can be cured with medication and 6%
that there are no long-term health effects for
women infected with most STDs.

Nearly one in five women reported hav-
ing had some direct experience with STDs
or having been concerned that they might
have had an STD. About half of these (10%)
said either that a doctor had told them that
they had genital herpes or human papil-
lomavirus (HPV) or that a partner had had
an STD during the time that they were to-
gether. In all, 15% of women said they had
gone to a doctor or clinic because they had
symptoms they thought might be from an
STD other than HIV (Table 1).

Thirteen percent of women reported ei-
ther that they themselves had had more
than one sexual partner in the last year
(8%) or that they knew or suspected that
their partner had had sex with another
women within the past year (7%). Only
5% of married women said they had had
more than one partner or thought their
partner had had sex with another woman
in the past year, compared with 21% of un-
married cohabiting women and 31% of
other unmarried women (not shown).
These reported responses about STD ex-
perience and risk behaviors should be
viewed with caution and considered
lower limits of the actual levels, howev-
er, since such sensitive behaviors are typ-
ically underreported in surveys.†

*The personal interview schedule and the telephone ques-
tionnaire, as well as the study design and informed con-
sent processes, were approved by The Alan Guttmach-
er Institute’s Institutional Review Board. The survey
introduction included the following:  “Today we are con-
ducting a national survey about important health issues
for women.…In particular, we are investigating ways that
women can better protect themselves from getting sex-
ually transmitted diseases.…Some of the questions will
ask you about such personal matters as pregnancy, birth
control and sexually transmitted diseases…”

†For example, compared with the 21% of unmarried
women in this survey who reported that they themselves
had more than one sexual partner in the past year, in the
personal interview portion of the 1995 NSFG, 28% of un-
married respondents reported having had sex with more
than one partner during the last year; and during the pri-
vate computer-assisted self-interview that ended the sur-
vey, 41% said they had done so.  (Source: Abma J et al.,
Fertility, family planning, and women’s health: new data
from the 1995 National Survey of Family Growth, 1997,
Vital and Health Statistics, Series 23, No. 19, Table 16, p.
37, and Table 17, p. 38.)



A minority of respondents said they and
their partners had taken some actions to
lower their risk of sexually transmitted in-
fection. Only 11% said they and their part-
ner currently used condoms for disease pro-
tection—3% of married women, compared
with 18% of cohabiting women and 33% of
women not in a union. All but two of these
107 respondents said they were also using
condoms for pregnancy prevention.  An ad-
ditional 38% of women said they had used
condoms for protection against STDs in the
past, again usually for both disease and
pregnancy prevention, and 18% said they
had ever stopped having sex for a period of
time or had sex less often because they were
worried about getting an STD (Table 1).

About three in 10 respondents said they
were currently worried about getting an
STD—5% were very worried, 10% were
somewhat worried and 14% were a little
worried (not shown). The majority of
women, however, were currently not at all
worried about becoming infected. 

Women’s Interest in Using Microbicides
•Degree of interest. Prior to administering
questions regarding vaginal microbicides,
interviewers described such products to
respondents.* Ninety-three percent of all
respondents said they would be interest-
ed in using a vaginal microbicide if they
ever found themselves in a situation
where they might be at risk of contracting
an STD.† Moreover, 80% of all women said
they would have been interested in using
such a product at some time in the past, if
it had been available.‡

Overall, 40% of women expressed any
current interest in using a microbicidal
product—16% were currently very inter-
ested, 13% were somewhat interested and
11% were a little interested.§ Ninety-two
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Table 1. Percentage distribution of women aged 18–44, by selected characteristics; percentage
distribution of women, by degree of current interest in using vaginal microbicides and current
worry about HIV and other STDs, according to selected characteristics; and odds ratios for lo-
gistic regression showing the likelihood that women are currently very interested in using mi-
crobicides and worried about HIV and other STDs; United States, 1998

Characteristics % Total Very Somewhat Any Not Odds
interested or a little interest interest- ratio
and interested but not ed (N=963)
worried and worried worried

Total 100.0 100.0 11.3 12.3 16.6 59.8 na

Marital status
Married 67.8 100.0 3.1 7.7 14.6 74.6*** 1.00
Cohabiting 10.3 100.0 12.9 20.8 27.7 38.6 1.22
Not in union 21.9 100.0 35.8 22.5 17.9 23.9 3.86**

Age
18–24 17.4 100.0 20.3 19.2 24.4 36.0*** 0.88
25–34 37.2 100.0 11.9 13.5 15.9 58.8 1.22
35–44 45.4 100.0 7.3 8.7 14.3 69.7 1.00

Income
<$20,000 21.7 100.0 28.2 19.9 18.5 33.3*** 2.38*
$20,000–40,000 31.7 100.0 8.5 13.2 17.0 61.2 1.03
≥$40,000 41.5 100.0 4.4 7.8 16.1 71.7 1.00
Do not know/refused to answer 5.1 100.0 12.2 10.2 10.2 67.3 0.66

Education
High school/GED 35.8 100.0 16.2 15.3 17.0 51.4*** 2.61*
Some college/vocational 37.1 100.0 9.8 11.9 17.9 60.4 1.37
College degree/graduate 27.2 100.0 6.7 8.9 14.1 70.3 1.00

Parity
0 25.3 100.0 15.9 15.5 20.2 48.4*** 1.00
≥1 74.7 100.0 9.7 11.2 15.4 63.6 1.32

Race/ethnicity
Non-Hispanic white 75.7 100.0 7.1 10.7 14.6 67.6*** 1.00
Black 11.8 100.0 32.5 15.8 21.9 29.8 3.63***
Hispanic 8.6 100.0 19.0 23.8 20.2 36.9 2.54*
Asian/other 3.9 100.0 12.8 10.3 30.8 46.2 1.04

Most effective method currently used
Sterilization 33.0 100.0 6.4 8.8 13.6 71.2*** 1.00
Prescription method 24.7 100.0 14.2 17.1 15.4 53.3 1.62
Nonprescription method 16.8 100.0 17.5 13.3 22.3 47.0 1.84
Pregnant/trying to get pregnant 10.0 100.0 9.0 7.0 21.0 63.0 1.56
No method 15.5 100.0 12.0 14.7 16.0 57.3 1.73

Ever used vaginal method
Yes 40.5 100.0 14.3 10.9 17.8 57.0* 1.46
No 59.5 100.0 9.2 13.3 15.8 61.7 1.00

Ever had herpes/HPV
Yes 5.3 100.0 21.2 15.4 23.1 40.4* 1.78
No 94.7 100.0 10.8 12.2 16.3 60.8 1.00

Ever had partner with STD
Yes 5.0 100.0 28.6 16.3 20.4 34.7*** 1.62
No 95.0 100.0 10.4 12.1 16.5 61.0 1.00

Ever visited MD for STD symptoms
Yes 14.8 100.0 29.9 14.3 14.3 41.5*** 2.96**
No 85.2 100.0 8.0 12.0 17.0 63.0 1.00

Partner had other partner in past year
Yes 6.8 100.0 35.8 22.4 20.9 20.9*** 3.72***
No 83.8 100.0 5.4 10.0 16.3 68.4 1.00
No steady partner 9.4 100.0 43.0 23.7 17.2 16.1 3.70**

Woman had ≥2 partners in past year
Yes 8.2 100.0 41.3 25.0 17.5 16.3*** 1.42
No 91.8 100.0 8.7 11.1 16.5 63.7 1.00

Use of condoms to prevent HIV/STDs
Currently using 10.8 100.0 37.7 27.4 23.6 11.3*** 8.83***
Used in past 37.6 100.0 16.5 14.9 19.5 49.2 4.74***
Never used 51.6 100.0 2.2 7.3 13.0 77.5 1.00

Ever reduced sexual activity
because of HIV/STDs
Yes 18.2 100.0 32.0 21.3 14.6 32.0*** 2.16*
No 81.8 100.0 6.7 10.3 17.2 65.9 1.00

*p≤.05. **p≤ 01.***p≤.001. Notes: In percentage distributions, levels of significance are tested for each characteristic and interest in
using microbicides and level of worry about HIV and other STDs using chi-square analysis to test for differences in the percentage dis-
tribution among all subgroups. For odds ratios, significance is for difference between each group and the reference group. Total Ns vary
between 989 and 1,000, depending on missing values for specific variables. The margin of sampling error is ±1.4–3.1% for the total
sample. na=not applicable.

*Vaginal microbicides were described to respondents as
follows: “Currently, scientists are developing substances
that can kill or block some of the organisms that cause sex-
ually transmitted diseases. Imagine that these new sub-
stances could be added to a cream, or a jelly, or to a sup-
pository or sponge that a woman could insert into her
vagina before having intercourse. And imagine that these
products would greatly reduce a woman’s chances of get-
ting HIV or STDs, even if her partner didn’t use a condom.”

†Question wording: “Now, imagine that for whatever
reason, you found yourself in a situation where you
might be at risk of getting a sexually transmitted disease
or AIDS, at that time, how interested do you think you
would be in using such a product?”

‡Question wording: “Now, thinking about your life in
the past, such as when you first became sexually active
or during prior sexual relationships, at any earlier time,
how interested do you think you would have been in
using such a product?”

§Question wording: “If such a product were available,
given your current situation, how interested do you think
YOU would be in using such a product?”
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rently interested in using microbicides and
currently worried about contracting STDs.

A significantly higher proportion of
women currently using nonpermanent
contraceptive methods than women using
sterilization reported a high level of in-
terest in and a perceived need for a mi-
crobicide. However, women who had ever
used a vaginal contraceptive method (jelly,
cream, suppositories, film or the sponge)
were only slightly more likely to report a
high interest in using vaginal microbicides
than were women who had never used
such methods. Finally, 38% of those cur-
rently using condoms for STD prevention
were both worried about getting an in-
fection and very interested in microbicide
use, compared with only 2% of those who
never used condoms for STD prevention.

Women who said that their partners had
had other partners in the past year were
seven times as likely as the others to be
very interested in using microbicides, and
women who themselves reported multi-
ple partners in the past year were almost
five times as likely as other women to be
very interested in microbicides and to be
worried about getting STDs. In addition,
respondents who said a partner had had
an STD and those who had ever been test-
ed for STD symptoms were about three
times as likely as other respondents to be
currently worried about STDs and to have
a very high interest in using microbicides.

Underreporting of women’s past expe-
rience with STDs and their behaviors re-
lated to the risk of contracting STD implies
that the observed impact of these variables
on their interest in using microbicides also
is very likely underestimated.
•Multivariate analysis. Logistic regression
results (Table 1) indicate that the strongest
independent predictor of whether a
woman was worried about getting STDs
and was very interested in using microbi-
cides was whether she and her partner
were already using condoms for STD pre-
vention (odds ratio, 8.8) and whether they
had done so in the past (odds ratio, 4.7).

Women who said they knew or sus-
pected that their current partner had had
sex with someone else in the past year
were significantly more likely than those
who said their partner was monogamous
to be worried about STDs and to be very
interested in using microbicides (odds
ratio, 3.7). Women who had no steady
partner in the last 12 months were also
more likely to be in the category of high
potential use of microbicides (odds ratio,
3.7). However, whether a woman report-
ed having had more than one sexual part-
ner herself in the past year was not sig-

percent of women currently interested in
using a microbicide said that a reason for
their interest was that they wanted to be
in control of protecting themselves. Other
reasons reported by at least one-third of
interested women included that they did
not trust their partner to be monogamous
or that either they or their partner did not
like condoms. Most women (88%) who
were not currently interested in using a
microbicide said this was because they
trusted their partner to be monogamous. 

There was substantial overlap between
being worried about getting an STD and
being interested in using a microbicide.
Twenty-four percent of women reported
that they were both currently interested
in using a vaginal microbicide and cur-
rently worried about contracting STDs
(Table 1). Fifty-five percent said they were
neither worried about getting an STD nor
currently interested in using a microbicide
(not shown).

The remaining women reported some-
what conflicting or mixed perspectives
about their risk for getting an STD and
their interest in using a microbicide. Five
percent of women said they were worried
about getting an STD but were not inter-
ested in using a microbicide. Conversely,
17% of women reported that they were
currently interested in using a microbici-
dal product, even though they were not
currently worried about STDs (Table 1).

Logistic regression analyses indicate that
in both cases, women with conflicting per-
spectives were more likely to be married
and less likely to report current condom
use than were those who were both inter-
ested in microbicide use and currently
worried about getting an STD. In addition,
women who were interested in microbi-
cide use but not worried about STDs were
more likely to be cohabiting and to have
higher incomes, and were less likely to
have ever made a medical visit about STDs
or to have ever stopped having sex because
of concerns about STDs (not shown).
•Subgroup differences. The biggest social or
demographic differences in women’s in-
terest in using microbicides and their
worry about getting an STD are related to
marital status: Women who were not in a
union were almost three times as likely as
cohabiting women and 12 times as likely
as married women to say that they were
both worried about getting an STD and
very interested in using vaginal microbi-
cides (Table 1). Women who were younger,
had a low income, were less-educated,
were childless and were black or Hispan-
ic also were significantly more likely than
other women to report that they were cur-

nificant when her reports of the man’s be-
havior were in the model. 

Women who said that they had gone to
a doctor or a clinic in the past with con-
cerns about STD symptoms were signifi-
cantly more likely than other women to
be currently worried about contracting
STDs and to be very interested in micro-
bicides (odds ratio, 3.0). Reporting that
they had had herpes or HPV or a partner
with an STD were not statistically signif-
icant predictors, although the odds ratios
remained somewhat elevated.

Low-income women and those with the
least education were significantly more
likely to be worried about STDs and very
interested in microbicide use, as were black
and Hispanic women.  However, age and
parity, which were significant in bivariate
tabulations, were no  longer significant in
the multivariate analysis. Women who
were not in a union were significantly
more likely than married women to be
worried about STDs and very interested
in microbicide use (odds ratio, 3.9).

When the analysis was rerun including
only the social and demographic vari-
ables, the odds ratio for women not in a
union rose to 14.0, illustrating the fact that
apparent effects of union status often re-
flect unmarried women’s higher risk for
STDs and their more frequent use of pre-
ventive behaviors. Cohabiting women
were also significantly more likely than
married women to be interested in mi-
crobicides in this limited regression analy-
sis (odds ratio, 2.8; not shown).
•Potential microbicide users’ characteristics.
The distribution of women across sub-
groups of potential use status reflects both
a group’s level of interest in microbicides
and worry about STDs and its size in the
population. For instance, married women
are least likely to be interested in using mi-
crobicides and to be worried about getting
STDs, but they are a large proportion of sex-
ually active women aged 18–44. As a result,
they comprise 43% of all women with any
interest in microbicides and almost one-fifth
of those most likely to be potential users
(Table 2, page 20). Similarly, while white
non-Hispanic women are less likely than
black or Hispanic women to be interested
in microbicides, they make up 61% of all
women with any interest and almost half
of those most likely to use microbicides.

The largest proportions of women most
likely to be potential users because they are
currently worried about STDs and are very
interested in using microbicides are those
who are not in a union, are aged 25–34,
have an annual family income less than
$20,000, have not attended college, have



one or more children
and are non-Hispanic
whites. They currently
use a nonpermanent pre-
scription method of con-
traception and are using
or have used condoms
for STD prevention in
the past. 

Preferences for Product
Characteristics
Respondents who had
expressed any interest in
a microbicide (99%)
were asked their prefer-
ences about method
characteristics. We note
all subgroup differences
(significant at p<.05
using the chi-square test)
at least 10 percentage
points in size. In gener-
al, though, most prefer-
ences did not vary wide-
ly across subgroups.

Overall, two-thirds of
women said they would
prefer a microbicidal
product that could be ap-
plied several hours prior
to intercourse (Table 3).*
Women aged 35–44 were
more likely than those
aged 18–24 to prefer a
method that could be
applied several hours be-
fore intercourse (73% vs.
60%); similarly, non-His-
panic white women
(72%) were more likely
than black or Hispanic
women (56–57%) or
other women (42%) to
say so (not shown).
Those with an annual
family income of $40,000
or more also were more
likely than women with
an annual income of less
than $20,000 to say they
had a preference for early
application (74% vs.
58%). There were no
strong subgroup differ-
ences, however, in
whether women would
use a method that must
be reapplied before every
act of intercourse.†

Most women (71%)
would prefer a product
that could be purchased

over the counter at a drugstore. One in
seven, however, would prefer obtaining
a prescription from a medical provider
(Table 3).‡ During the personal interviews,
these women said they would have more
confidence in the product and in their abil-
ity to use it correctly if it was prescribed
by a clinic or doctor. Women aged 35–44
were more likely to prefer a product they
could get without a prescription (75%)
than were those aged 18–24 (61%), as were
women with annual incomes of $40,000
(78%) compared with those with annual
incomes below $20,000 (61%, not shown).
White women, as well as Asian or other
women, also were more likely to prefer an
over-the-counter product (75–79%) than
were black and Hispanic women
(55–62%). 

Women were divided in their prefer-
ences for the form the product should
take. Younger women were more likely to
prefer a cream or jelly (54% of women
aged 18–24 vs. 33% of those aged 35–44),
while the older women more often pre-
ferred a suppository (35% vs. 21%, not
shown). Although overall only one-third
said that they would prefer a product that
could be used without their partner’s
knowledge (Table 3), even fewer Hispan-
ic women (24%) said they would prefer
such a product, compared with 33–35% of
black and white women (not shown).

Women’s interest in using microbicidal
products remained strong, even when the
product was described as not 100% effec-
tive§ or as effective at preventing HIV but
not other STDs.** In each case, almost half
of the women would remain very inter-
ested in using the product, and almost a
third would be somewhat interested (Table
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Table 2. Percentage distribution of women who have any interest
in using vaginal microbicides, and of women who are very inter-
ested in using vaginal microbicides and are worried about HIV and
other STDs, by selected characteristics; United States, 1998

Characteristics Any Very interested
interest and worried
(N=399) (N=112)

Marital status
Married 42.9 18.8
Cohabiting 15.5 11.6
Not in union 41.6 69.6

Age
18–24 27.6 31.3
25–34 38.3 39.3
35–44 34.1 29.5

Income
<$20,000 36.1 54.5
$20,000–40,000 30.8 24.1
≥$40,000 29.1 16.1
Do not know/refused to answer 4.0 5.4

Education
High school/GED 43.1 51.4
Some college/vocational 36.8 32.4
College degree/graduate 20.2 16.2

Parity
0 32.6 35.7
≥1 67.4 64.3

Race/ethnicity
Non-Hispanic white 61.1 47.7
Black 20.2 33.3
Hispanic 13.4 14.4
Asian/other 5.3 4.5

Most effective method currently using
Sterilization 23.8 18.8
Prescription method 28.8 31.3
Nonprescription method 22.1 25.9
Pregnant/trying to get pregnant 9.3 8.0
No method 16.0 16.1

Ever used vaginal method
Yes 43.6 51.8
No 56.4 48.2

Ever had herpes/HPV diagnosis
Yes 7.8 9.8
No 92.2 90.2

Ever had partner with STD
Yes 8.0 12.5
No 92.0 87.5

Ever visited MD for STD symptoms
Yes 21.6 39.3
No 78.4 60.7

Partner had other partner in past year
Yes 13.6 22.2
No 66.5 40.7
No steady partner 19.9 37.0

Woman had ≥2 partners in past year
Yes 17.0 29.5
No 83.0 70.5

Use of condoms to prevent HIV/STDs
Currently using 23.7 35.7
Used in past 47.5 54.5
Never used 28.8 9.8

Ever reduced sexual activity because of HIV/STDs
Yes 30.5 51.4
No 69.5 48.6

Total 100.0 100.0

Notes: For “any interest,” Ns vary between 391–399; for “very interested and worried,” Ns vary
between 108–112. The margin of sampling error is ± 2.1–5.0% for “any interest” in microbi-
cides and ± 4.0–9.4% for women “very interested and worried.” Percentages may not add to
100 due to rounding.

*Question wording:  “If you could choose a product that
could be applied up to several hours before having sex
if necessary or a product that would have to be applied
immediately before having sex, which would you be
more likely to use?”

†Question wording: “If the product needed to be applied
before every act of intercourse, how likely would you be
to use it in that case?”

‡Question wording: “If you could choose between a prod-
uct that could be bought at a drugstore or a product that
you would need to have a prescription for from a doctor
or clinic, which would you be more likely to use?”

§Question wording: “Some versions of these products
may not provide 100% protection against STDs or HIV.
Rather, like other products that people use, such as tooth-
paste to prevent cavities or seat belts to reduce injury dur-
ing accidents, this product may only reduce the likelihood
of getting an STD or HIV.  Knowing that such a product
was not 100% effective, but provided a 70–80% reduction
in risk, how interested would you be in using it?”

**Question wording: “Some versions of these new prod-
ucts may not provide protection against all STDs.  If this
type of product protected only against HIV, but not other
STDs, how interested would you be in using it?”
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3). However, women’s interest in the prod-
uct was diminished when the potential mi-
crobicide was described as protecting
against other STDs, but not against HIV.*

Women appeared quite willing to pay an
amount equivalent to the cost of condoms
($0.50–1.00) for a microbicidal product.†
When faced with a more expensive prod-
uct ($2 per application),‡ the percentage re-
maining very interested in use dropped
from 78% to 60%. While 66% of women
aged 35–44 said they would be very inter-
ested in a microbicide costing $2 per appli-
cation, this proportion fell to 53% among
women aged 25–34 (not shown). Eighty
percent of white and black women said they
would be very interested if the product cost
one dollar or less per application, but these
proportions dropped to 59% and 67%, re-
spectively, if the cost were $2 per use.

Most women (84%) said that if they used
a microbicide, they would likely use it
along with condoms to get added protec-
tion, rather than substituting it for condoms
(Table 3).§ Similarly, when presented with
a version that also was effective in pre-
venting pregnancy,** nearly two-thirds
(63%) responded that they would contin-
ue to use their other contraceptive meth-
od for pregnancy prevention, in addition
to using microbicides for STD prevention.
Women who were not in a union were
more likely to say they would use a mi-
crobicide with their regular birth control
method (68%) than were women who were
married or cohabiting (57%; not shown). 

Typically, women did not expect their sex-
ual partners to be a hindrance to use of mi-
crobicidal products. However, almost one
woman in five thought that her current part-
ner would object if she wanted to use a mi-
crobicide (Table 3). Among the 48 women
who said that they might need to use a mi-
crobicide with their current partner and that
he would object to using this kind of prod-
uct, 40 said they would use it anyway—19
without telling him and 21 even if he didn’t
want her to use it (not shown).

Women who were not in a union were
more likely than married and cohabiting
women to think that their partner would
be happy for her to use a microbicide (47%
vs. 18%) and less likely to think that he
would object to their using a microbicide
(6% vs. 21%). Low-income women and
those aged 18–24 were more likely than
high-income women and those aged 35–44
to think that their partner would be happy
and less likely to think he would object.
Non-Hispanic white women (18%) were
less likely than black women (39%) or His-
panic and Asian or other women (32–33%)
to think their partner would be happy with

their using a microbicidal product. 

Estimated Number of Potential Users
We estimated that as of 1998, 21 million of
the nearly 60 million U.S. women aged
15–4416 would be interested at all in cur-
rent microbicide use (Table 4, page 22), and
that 15.5 million women are currently wor-
ried about contracting STDs (not shown).
Some 12.6 million women are both cur-
rently worried about STDs and interested
at all in using a microbicide; 6.0 million of
these would be very interested in using
such a method (Table 4). Even if the prod-
uct provides only a 70–80% reduced risk
of contracting STDs, 11.5 million of these
women would be interested in current mi-
crobicide use, and 3.7 million women
would be very interested.

Cost makes a difference in women’s
projected interest. The number of women
who think they would be interested in
using a microbicide even if it is less than
100% effective drops from 9.5 million if the
product costs a dollar or less to 7.7 million
if it costs $2 per application. At the high-
er price, 3.l million women would remain
very interested in using such a product,
even if it is not totally effective.

If the microbicide is less than 100% ef-
fective and only protects against HIV, 9.1
million women would be interested in
using  it at a cost of less than a dollar and
7.3 million would be at a cost of $2. At this
higher cost and with potential product lim-
itations, 2.5 million women would remain
very interested in using a microbicide.

Discussion
The effort required to develop, test and bring
to market new methods that women can use
to prevent the transmission of STDs is great.

Table 3. Percentage distribution of women, by
their preferred characteristics for a vaginal mi-
crobicidal product; United States, 1998

Characteristics† Total
(N=982‡)

Application period
Can apply several hours ahead 67.4
Must apply just before sex 19.8
Either equally 12.8

Likelihood of using, if it must be
reapplied for each act
Very 39.9
Somewhat 31.2
A little 16.1
Not at all 12.8

Source of product
Drugstore/pharmacy 71.5
Prescription from medical provider 13.7
Either equally 14.8

Form of product
Cream/jelly 41.2
Suppository 30.1
Sponge 11.6
Film 17.1

Partner awareness of product
Prefers partner to be unaware 33.6
Prefers partner to be aware 33.1
Either equally 33.2

Interest, if not 100% effective
Very 45.5
Somewhat 31.5
A little 10.1
Not at all 13.0

Interest, if only protects against HIV
Very 47.0
Somewhat 29.3
A little 11.4
Not at all 12.4

Interest, if protects from STDs but  not HIV
Very 27.1
Somewhat 37.4
A little 16.6
Not at all 18.9

Interest in use, if cost is about the same 
as condoms ($0.50–1.00)
Very 77.6
Somewhat 15.6
A little 3.5
Not at all 3.3

Interest in use, if cost is twice as much 
($2 per application)
Very 59.7
Somewhat 24.1
A little 12.8
Not at all 3.3

How it would be used 
for STDs/HIV prevention
Instead of condoms 15.8
With condoms 84.2

How it would be used 
with other contraceptives§
Instead of other contraceptives 37.4
With other contraceptives 62.6

Expected attitude of current partner††
Would be happy if she wanted to use it 21.7
Wouldn't care one way or the other 59.7
Would object to using it 18.5

Total 100.0

†See text footnotes for exact wording of product characteristics
as described to respondents. ‡Ns vary between 939–979, de-
pending on nonresponse (do not know/refused) for each variable.
§If the product had both a contraceptive and microbicidal effect.
††Actual N is 869; 92 women with no steady partner were not asked
this question. Notes: The margin of sampling error is ± 1.4–3.3%,
depending upon the exact number of respondents to each ques-
tion and the percentage of women in the subgroup. Percentages
may not add to 100 due to rounding.

*Question wording: “What if the product was effective
in protecting against other STDs, but not HIV?  In that
case, how interested would you be in using it?”

†Question wording: “Now,  how much would you be
willing to pay for such a product?  What if this product
cost about as much as condoms, say about $0.50–1.00, per
application.  Given that cost, how interested do you think
you would be in using such a product?” 

‡Question wording:  “What if this product cost about $2
per application.  Given that cost, how interested do you
think you would be in using such a product?”

§Question wording: “Now, thinking about a situation
when you would be interested in using this product, tell
me which of these statements best fits for you: I would
use this product instead of condoms for STD protection,
or I would use this product in addition to condoms to get
extra STD protection?”

**Question wording: “Assuming that this product was
also effective at preventing pregnancy, which of these two
statements best fits for you: I would use this product in-
stead of other birth control methods to prevent both preg-
nancy and STDs, or I would continue to use my regular
birth control method for pregnancy prevention and
would use this product for STD prevention only.”



graphic subgroups showed some interest
in vaginal microbicides and also were
worried about STDs. Thus, it is likely that
another 6.5 million women are worried
about getting STDs and are somewhat or
a little interested in microbicides.

The characteristics of the method will
be especially important in determining
how many women will use a microbicide.
One in every six women in our survey
said that they were currently interested in
using a microbicide but were not now
worried about getting STDs. A very at-
tractive method and related public edu-
cation and advertising might cause them
to consider microbicide use, as well as to
reassess their concern about infection.

The preferences of a majority of women
mirror current considerations in method de-
velopment (i.e., that the method can be ap-
plied well in advance of intercourse and
that it is readily accessible over the counter
rather than by prescription). Contrary to
current thinking, only one-third of women
said that they would prefer a product that
could be used without their partner’s
knowledge. This is undoubtedly related to
the fact that only one in five women thought
their current partner would object to their
using such a method. However, a method
that could be used without the partner’s
knowledge would meet all women’s needs,
regardless of whether they would choose
to tell their partner about microbicide use.

The ideal microbicide would be 100% ef-
fective against HIV and all other STDs and
would be inexpensive. Such a method is
of course unlikely to be produced any time
in the foreseeable future. Women’s re-
sponses in this survey indicate that the fur-
ther a product is from this ideal, the less
women will be interested in using it. How-
ever, women’s views also suggest that their
expectations are realistic, and are likely to
match the types of products that will be-
come available. Of the estimated 12.6 mil-
lion women aged 15–44 interested in cur-
rent use and worried about STDs, 11.5

The need for such methods, and their po-
tential beneficial impact, also are great, both
in the United States and worldwide. About
three in 10 women of reproductive age in the
United States are currently worried about
getting an STD. However, only about one
in 10 is currently using condoms to prevent
an infection. Whether the potential for new
methods is worth the work and expense
they entail will depend on whether women
at risk for contracting, or transmitting, these
infections will use them. 

A survey such as the one reported here
should not be taken as an exact prediction
of the numbers and characteristics of
women who will use a vaginal microbicide
when it becomes available, since women
are reporting about a hypothetical meth-
od and do not have to take any actions to-
ward its use. Further, survey responses can-
not determine whether women who intend
to try out a new product would be willing
to continue using it. Still, such information
is useful in determining whether the con-
cept is of interest to women, how interest-
ed they are in it and which women are
more likely to be potential users. Indeed,
the results of this survey of sexually active
women in the United States aged 18–44 in-
dicates substantial concern about STDs and
interest in the use of vaginal microbicides.

Four in 10 women said that they would
be currently interested in using the type
of vaginal microbicide presented to them,
primarily because they want to be in con-
trol of protecting themselves from infec-
tion. Our data suggest that some 6.0 mil-
lion women aged 15–44 are very interested
in current use and are currently worried
about getting an STD. These women are
probably the most likely potential users
of such a method. The strongest predic-
tors of being a potential user are women’s
current use of condoms to prevent infec-
tion with STDs, their perception of expo-
sure to risk, their being unmarried and not
living with a man, and their being black.

Yet, women in all social and demo-

million would still be interested in a meth-
od even if it is not 100% effective or 11.0
million would remain interested even if it
does not protect against STDs other than
HIV. In fact, fewer (but still a majority)
would be interested if the method pro-
tected only against STDs other than HIV.

Women’s predictions of their use of a mi-
crobicide were affected by potential price,
but interest was still high at $2 per appli-
cation. We estimate that more than seven
million sexually active women  aged 15–44
would be interested in a vaginal microbi-
cide even if the product only protected
against HIV, was only 70–80% effective and
cost $2 per application; 2.5 million of them
would be very interested in its use.

Since microbicides are unlikely to be 100%
effective or to protect against all sexually
transmitted infections, the possibility that
women and their partners might abandon
the use of condoms if such a product became
available has raised concern. However, 84%
of the women whom we surveyed said they
would be likely to use a microbicide together
with condoms for added protection, and
63% said that even if the microbicide also
prevented pregnancy, they would still con-
tinue using another contraceptive method.

In the end, our findings offer two im-
portant insights. First, many American
women are worried about STDs and think
they would use a vaginal microbicide, even
if it is not a perfect method. How many will
use such methods when they become avail-
able remains to be seen, however, and de-
pends on the methods themselves, on how
they are presented to potential users and
on users’ perceptions of their own needs
and of their risk for becoming infected.

In addition, even with relatively high
levels of interest in microbicides among
women at risk for STDs, there remain
women who appear to be at risk but who
are not interested in using this type of
product. Thus, vaginal microbicides may
be able to help some women reduce their
susceptibility to sexually transmitted dis-
eases, but it is unrealistic to believe that
microbicides will be the complete answer.
Action will continue to be needed to pro-
vide education about STD risks and the
potential for infection, to improve
women’s status and to increase women’s
ability to act in their own best interests.

References
1. American Social Health Association (ASHA), Sexually
Transmitted Diseases in America: How Many Cases and at What
Cost? report prepared for the Henry J. Kaiser Family Foun-
dation, Research Triangle Park, NC: ASHA, Dec. 1998. 

2. Ibid.; World Health Organization (WHO), An Overview
of Selected Curable Sexually Transmitted Diseases, Global
Programme on AIDS, WHO./GPA/STD/95.1, 1995; and

22 Family Planning Perspectives

Women’s Interest in Vaginal Microbicides

Table 4. Estimated numbers of sexually active U.S. women aged 15–44 (in 000s) who are cur-
rently interested in using vaginal microbicides and are worried about HIV and other STDs, given
different product specifications, according to level of interest in using product, 1998

Characteristics Interested† Very interested‡

Currently interested at all in using microbicides 21,289 na
Currently interested in using microbicides and worried about HIV/STDs 12,586 6,044

If microbicide not 100% effective 11,518 3,656
If microbicide not 100% effective and cost is $0.50–1 9,473 3,562
If microbicide not 100% effective and cost is about $2 7,697 3,087
If microbicide not 100% effective and only protects from HIV 10,985 2,925
If microbicide not 100% effective, only protects from HIV and cost is $0.50–1 9,111 2,925
If microbicide not 100% effective, only protects from HIV and cost is about $2 7,335 2,450

†Includes women who responded that they are very, somewhat or a little interested in current microbicide use, given each product spec-
ification. ‡Includes only women who responded that they are very interested in current microbicide use, given each product specifica-
tion. Note: na=not applicable.



23Volume 31, Number 1, January/February 1999

Workshop, Philadelphia, PA: Lippincott-Raven Publish-
ers, 1998; Heise LL, McGrory CE and Wood SY, Practical
and Ethical Dilemmas in the Clinical Testing of Microbicides:
A Report on a Symposium, New York: International
Women’s Health Coalition, 1998; and Family Health In-
ternational (FHI), Summary of Microbicides/Spermicides: Op-
portunities for Industrial Collaboration, a conference held
Oct. 21–23, 1998, Durham, NC: FHI, 1999 (forthcoming).

8. National Institute of Allergies and Infectious Diseases
(NIAID), Topical microbicide research: developing new,
tools to protect women from HIV/AIDS and other STDs,
Fact Sheet, Bethesda, MD: Office of Communications,
NIAID, National Institutes of Health, 1997;  and Histori-
cal and current barriers to microbicide development, Wash-
ington, DC: Reproductive Health Technologies Project, nd.

9. Roddy RE et al., A controlled trial of nonoxynol-9 film
to reduce male-to-female transmission of sexually trans-
mitted diseases, New England Journal of Medicine, 1998,
339(8):504–510; and Roddy RE, Schulz KF and Cates W
Jr., Microbicides, meta-analysis, and the N-9 question,
Sexually Transmitted Diseases, 1998, 25(3):151–153.

10. Future barrier methods and microbicides, The Contra-
ception Report, March 1997, 8(1):3–16; Roddy RE, Schulz KF
and Cates W Jr., 1998, op. cit. (see reference 9); and Rosen-
berg Z,  State of the art of pre-clinical studies, presentation
at Microbicides/Spermicides: Opportunities for Industri-
al Collaboration, meeting convened by FHI and the Con-
sortium for Collaborative Contraceptive Research, Durham,
NC, Oct. 21–23, 1998.

11. Elias CJ and Coggins C,  Acceptability,  presentation
at Microbicides/Spermicides: Opportunities for Indus-
trial Collaboration, meeting convened by FHI and the

Berkeley S, The Rockefeller Foundation, New York, per-
sonal communication, Sept. 1996. 

3. Donovan P, Testing Positive: Sexually Transmitted Dis-
ease and the Public Health Response, New York: The Alan
Guttmacher Institute (AGI), 1993.

4. Aral SO and Guinan ME,  Women and sexually trans-
mitted diseases,  in Holmes KK et al., eds., Sexually Trans-
mitted Diseases, New York: McGraw-Hill, 1984, pp. 85–89.

5. Landry DJ and Turnbull W,  Sexually transmitted dis-
eases hamper development efforts,  Issues in Brief, New
York: AGI, 1998, No. 2; Gomez CA and Marin BV,  Gen-
der, culture, and power: barriers to HIV-prevention strate-
gies for women, Journal of Sex Research, 1996,
33(4):355–362; and Elias CJ and Heise LL,  Challenges for
the development of female-controlled vaginal microbi-
cides,  AIDS, 1994, 8(1):1–9.

6. Harrison PF and Rosenfield A, eds., Contraceptive Re-
search and Development: Looking to the Future, Washing-
ton, DC: Institute of Medicine, 1996; and Stein ZA, HIV
prevention: the need for methods women can use,  Amer-
ican Journal of Public Health, 1990, 80(4):460–462.

7. Elias CJ and Heise L, The Development of Microbicides:
A New Method of HIV Prevention for Women, Programs Di-
vision Working Papers, New York: Population Council,
1993, No. 6; Elias CJ and Coggins C,  Female-controlled
methods to prevent sexual transmission of HIV,  AIDS,
1996, 10(suppl. 3):S43–S51; Harrison PF and Rosenfield
A, 1996, op. cit. (see reference 6); Eng TR and Butler WT,
eds., The Hidden Epidemic: Confronting Sexually Transmit-
ted Diseases, Washington, DC: National Academy Press,
1997;  Rencher WF, ed., Vaginal Microbicide Formulations

Consortium for Collaborative Contraceptive Research,
Durham, NC, Oct. 21–23, 1998.

12. Media briefing: A study into the market potential for
vaginal microbicides,  1998, European Union HIV/AIDS
Programme in Developing Countries, media conference
held at the World AIDS Conference, Geneva, July 2, 1998.

13. Hardy E  et al., Women’s preferences for vaginal an-
timicrobial contraceptives I: methodology,  Contraception,
1998, 58(4):233–238; Hardy E  et al., Women’s preferences
for vaginal antimicrobial contraceptives II: preferred char-
acteristics according to women’s age and socioeconomic
status, Contraception, 1998, 58(4):239–244; Hardy E  et al.,
Women’s preferences for vaginal antimicrobial contra-
ceptives III: choice of a formulation, applicator and pack-
aging, Contraception, 1998, 58(4):245–249; and Hardy E et
al., Women’s preferences for vaginal antimicrobial con-
traceptives IV: attributes of a formulation that would pro-
tect from STD/AIDS, Contraception, 1998, 58(4): 251–255.

14. Mason T et al.,  Factors affecting acceptability of vagi-
nal microbicides among drug-involved women: results
of focus groups in three cities,  paper presented at the
World AIDS Conference, Geneva, June 28–July 3, 1998;
and Hammett TM et al., Acceptability of formulations
and application methods for vaginal microbicides among
drug-involved women: results of product trials in three
cities,  paper presented at the World AIDS Conference,
Geneva, June 28–July 3, 1998.

15. U.S. Bureau of the Census, Statistical Abstract of the
United States, 1997, Washington, DC: U.S. Government
Printing Office, 1997, Table 888.

16. U.S. Bureau of the Census, Population Projections of
the United States by Age, Sex, Race and Hispanic Origin:
1995–2050, Washington, DC: U.S. Government Printing
Office, 1996, Table 2


