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Abstract

Objectives: The female condom (FC), an effective barrier method for HIV/sexually transmitted infection (STI)
prevention, continues to be absent from most community settings, including reproductive health and treatment
clinics. Reducing or eliminating basic barriers, including lack of awareness, knowledge of proper use, and access
to free samples, may significantly increase use among those who want or need them.

Methods: A prospective cohort of 461 women in Hartford, Connecticut (2005-2008), was interviewed at baseline,
1 month, and 10 months about FC use and other personal, partner, peer, and community factors. All participants
received brief demonstration of FC use and four free FC1 at baseline. Pairwise longitudinal tests and structural
equation modeling were used to test predictors of initial (1 month) and sustained (10 month) FC use.

Results: Although only 29% of the sample reported ever having used FC at baseline, 73% of never users (51% of
the returned 1-month sample) had initiated FC use by 1 month after receiving the brief intervention. Ad-
ditionally, 24% of the returned 10-month sample (30% of 10-month FC users) reported sustained use, measured
as having used FC at baseline or 1 month and also in the prior 30 days. General latent variable modeling
indicated that FC knowledge and attitudes predicted initiating FC use; male condom use, FC knowledge and
attitudes, and network exposure to FC information predicted sustained use.

Conclusions: Findings indicated that many women will potentially initiate and continue using FC when basic
barriers are removed. Brief FC education with free trial samples should be built into standard clinical practice
and public health programs.

Introduction women-initiated prevention options. Innumerable studies of
the FC conducted from the early 1990s to the present have
S IGNIFICANT SCIENTIFIC EFFORTS to develop an efficacious  shown its initial and short-term acceptability among women
vaginal or oral microbicide to prevent HIV offer promise and men in a wide variety of ethnic populations, age groups,
for new options to reduce infections in women. However, and risk groups across the United States and worldwide.”
these efforts recently suffered a series of setbacks with the These studies demonstrate that women can initiate FC use
early discontinuation of efficacy trials of several microbicidal = with their steady partners, including their husbands, as well
products,' highlighting significant work still needed to as with casual or paying partners, even sometimes negotiat-
achieve an effective microbicide.*” Women continue to lead in ing FC use if a partner refuses MC, or the reverse.!12 Most
rates of new HIV infections around the globe.® They need all  reported user concerns about the FC diminish over time with
available alternatives for the prevention of HIV and other repeated use, and in many studies, some women and men
sexually transmitted infections (STT) that can effectively pre- report liking it better than MC.”>1*
vent transmission. Despite this strong body of research in support of FC, the
The female condom (FC) is an effective and available bar- device is often held up as a negative example—a failed
rier method, as efficacious as the male condom (MC) for the method of limited or no value—because of its slow pace to
prevention of STIT and unwanted pregnancy.7'8 FC also offers  take hold as a marketed produc’c.lS_19 FC continue to be absent
women an option they can initiate and possibly control. Itis  from most community settings, including reproductive health
especially important for HIV/STI prevention among high- and HIV/STI prevention and treatment clinics, and are not a
risk women who could benefit greatly from multiple and part of common prevention practice, programming, or
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popular thinking about available effective options. One of the
primary barriers to FC uptake for HIV/STI prevention or
contraception appears to be healthcare providers and educa-
tors themselves, whose own skepticism about potential pop-
ular attitudes and use of the product keeps them from
introducing it to their clients or patients and supporting its use
and further promotion.'>'*2!

Our own research with urban and high-risk women has
indicated increasing need for more women-initiated preven-
tion options but limited awareness of the FC, how to use it,
and where it can be found locally.”*** Based on this need and
strong support in the literature for FC as an effective pre-
vention option, we conducted a 4-year study (2005-2008) of
FC use for HIV/STI prevention among women in Hartford,
Connecticut. The study was designed to test whether women
would use the product if basic barriers were removed. These
barriers include lack of awareness of the product, poor basic
knowledge and skills to insert and remove it properly and to
troubleshoot common problems in use, and limited or no
access to any FC in order to try them. We hypothesized that
removal of these barriers would result in a significant increase
in both initial trial (first time use) and sustained use of the
product as a prevention option. The study was also designed
to explore multilevel personal, relationship, and social factors
affecting initial and sustained FC use and to examine patterns
of use/nonuse in different contexts.”> We present here find-
ings from the analysis of a cohort of women, their initial and
sustained FC use over a 10-month period, and factors affect-
ing their use of this product for HIV/STI prevention.

Materials and Methods
Study design, sample recruitment, and retention

We recruited 461 women into our prospective, longitudinal
cohort study between October 2004 and November 2007.
These women were interviewed at baseline and asked to re-
turn for 1-month and 10-month follow-up surveys. The
sample was created through targeted street outreach recruit-
ment, referrals from health and service organizations, and
referral by other study participants. This adaptive sampling
technique® reached both a convenience sample of women
distributed across the city representing the primary ethnic
groups in Hartford and hidden subgroups of women at high
risk, such as drug users, commercial sex workers, and women
whose partners were HIV positive or illicit drug users. Parti-
cipants received a $10 incentive if they referred another eli-
gible woman to the survey, limited to two referrals per
participant. Eligibility for the confidential baseline survey
included being >16 years of age (based on proof of age), self-
reported having had sex with a man within the prior 30 days,
and residence in Hartford (to facilitate follow-up recruit-
ment). Upon screening, women were asked to provide signed
informed consent to participate in the study. All women who
completed the 1-hour survey received a $25 incentive at each
time point. All recruitment, screening, and other study pro-
tocols and all research measures received full review and
approval by an Institutional Review Board.

With our adaptive sampling design, we could not docu-
ment the rate of refusals of potential participants to enter the
study. Of the 461 women recruited into the baseline survey,
390 (85%) returned for the 1-month survey, and 243 (53%)
returned for the 10-month survey (15 of whom had missed the
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1-month survey). All baseline and follow-up surveys were
conducted in private rooms in our community-based research
institute, located centrally in the city. Surveys were conducted
face-to-face with a project interviewer, who completed the
computer-assisted survey interview. The significantly differ-
ent time gap between the first two measurements (1 month)
and between the second two measurements (9 months) was
designed to capture initiating FC use (1-month assessment)
and sustained FC use (10-month assessment).

Brief female condom introduction

After completing the baseline survey, interviewers pro-
vided each woman a 10-15 minute demonstration of proper
FC insertion and removal, using their hands as a model and a
picture book as a visual aid. They explained common prob-
lems with FC use and possible solutions. Interviewers then
gave each woman four free FC1 (the original polyurethane FC
produced by the Female Health Company) along with MC,
lubricant, and take-home instructions for use of both types of
condom. After completing the 1-month survey, interviewers
asked participants if they had questions about FC insertion or
problems during use if they tried it and if they knew where to
get more FC if they wanted them. Interviewers answered
women’s questions (e.g., regarding handling the slippery in-
ner ring during insertion, ensuring its full placement around
the cervix, using additional lubrication to reduce noise) and
offered the same package of prevention materials to all who
requested them. This support protocol was repeated after the
10-month follow-up assessment.

The study was not designed to test the efficacy of the brief
FC demonstration. This session was provided to all partici-
pants in order to remove the barriers of limited awareness and
insertion knowledge, need for troubleshooting support, and
limited community availability of FC. We anticipated that the
removal of these basic barriers would result in a significant
upsurge in the number of women who initiated use. How-
ever, the brief intervention alone was not expected to induce
sustained use. This we anticipated would vary by women'’s
different personal and risk characteristics, social and peer
circumstances, and sexual relationships.

Theoretical model and definition of measures

A social ecologic approach guided our research design and
analysis of multilevel factors hypothesized to affect the pri-
mary outcomes of initial and sustained FC use.”>***® These
included individual-level (demographic, risk), partner (types,
gender power), peer (network), and environmental (commu-
nity) factors and the relationships among these factors.

Measures of the individual-level factors included ethnicity,
marital status, educational attainment, age, income, and
homeless status. HIV/STI risk measures included prior 30-
day alcohol use to intoxication, injection drug use or crack use,
current HIV status (self-reported), past STI diagnosis and
current symptoms, and experience of childhood and adult-
hood physical or sexual abuse. Partner variables included
prior 30-day number of sex partners and types of partners
(primary/intimate, casual, paying), MC and FC use with each
type of sex partner, and unprotected sex by partner type.
Environmental factors included sources of FC and MC and
other prevention materials the participant accessed in the
community.
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In addition to measures of women’s characteristics and
sexual relationship contexts, we measured several cognitive
factors. These included FC knowledge (proportion correct of 6
true—false items, e.g., FC are as effective as MC in protecting
against HIV and other STIs. FC must be fitted by a healthcare
provider. Range 0-1) and self-efficacy to use the FC with each
type of sex partner (mean of two items: How sure are you that
you could talk to a [...] partner about using FC for vaginal
sex? If you only had FC available, how sure are you that you
could refuse vaginal sex with a [...] partner who refused to
use it? Range 1-4). We also measured internal STI locus of
control (mean of two items: If I take care of myself, I can keep
from getting an STI. If I take the right actions, I can keep from
getting an STI. Range 1-4) and perceived relationship power
with primary partners (15-item scale including questions
about who has control over decisions, actions, and so on in the
relationship. Range 1-4; 2=0.887).> FC attitudes were mea-
sured with a 26-item scale measuring responses to perceived
FC characteristics (range 1-4, higher score is more positive
attitudes; o= 0.849).30 Subscales of attitudes measuring FC use
for HIV/STI prevention (e.g., FC provides women another
choice to protect against HIV and other STI.), comparison
with MC (e.g., FC are stronger than MC.), insertion issues
(e.g., I don’t like having to use my finger to push the FC in.),
effects on sexual pleasure (e.g., FC makes sex better for
women.), and appearance (e.g., Having part of the FC hang
out is gross.) were examined separately, but we report here
only on total scale scores. Relationship power and FC attitude
scales have been validated with similar low-income U.S.
populations of women.?** Network exposure to FC infor-
mation measured whether members of the woman’s personal
network ever talked to her about FC (1 item, yes—no). FC use
behavioral outcome measures included ever having used FC,
number of times ever used FC (none, once, 2-10 times, >10
times), and having used FC in the prior 30 days with any type
of partner.

In conducting our analyses, we defined initial FC use at the
1-month survey as those reporting never having used the FC
at baseline but having used it in the prior 30 days at 1 month.
(The small number, n=9, who initiated use between the
1 month and 10-month surveys were not included in the
analysis of FC initiated use.) We defined sustained FC use
at the 10-month time point, including those who reported
having used FC ever or in the prior 30 days at either baseline
or 1-month surveys and also having used them in the prior
30 days at the 10-month survey.

In a prior analysis of the baseline data of this sample, we
tested a multilevel model of stage of FC use (from never
having thought about it through initial trial and ongoing
regular use), which we report elsewhere.”> On the basis of that
path analysis with multilevel factors, we hypothesized for the
current analyses that both initial and sustained FC use would
be predicted directly by higher baseline educational attain-
ment, greater baseline FC knowledge, more positive FC atti-
tudes, higher internal locus of control, peer influence, a
history of childhood sexual or physical abuse, being HIV in-
fected, and higher FC efficacy with primary par’cners.22

Statistical analyses

We began our analyses by describing and comparing the
baseline sample with the subsamples of women who returned
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for the 1-month and 10-month surveys on all key variables.
Comparisons were also made of those who reported ever
having used FC and current FC users entering the study, those
who initiated use at the 1-month survey, and those who ever
used and sustained use by the 10-month survey with those
who did not report each of these behaviors at the same time
point. Then, we tested hypotheses about individual, cogni-
tive, relationships, and contextual factors associated with use
and predictors of use, including modeling the mediational
effects of all these factors on initial and sustained FC use.

To address the problem of attrition, tests comparing base-
line characteristics of retained participants with those lost to
follow-up at 1 month and of 1-month characteristics of those
retained and lost by 10 months, we assessed possible bias on
analyses of change in FC use and attitudes over time. Multiple
imputations of missing data performed in AMOS 16 on lo-
gistic models of initiation and then sustained use®" using the
bayesian estimation algorithm were employed to impute
likely initiation and sustained use among participants who
dropped from the study to estimate potential attrition bias. In
conducting comparisons between returning and dropout
participants to assess the impact of attrition on all demo-
graphic, behavioral, and attitudinal measures, we used
Pearson’s chi-square tests for categorical measures and one-
way analysis of variance (ANOVA) tests for continuous
measures. The chi-square statistic was used to test the fit of the
generalized latent variable models to the data.

To address the problem of nonindependence resulting from
repeated measures, we used generalized latent variable
modeling (GLVM),** commonly known as structural equation
modeling (SEM), to model the relationships among all pre-
dictor variables and FC use outcomes. SEM benefits from
tremendous versatility in simultaneously estimating multiple
linear regression equations and specifically modeling various
cross-equations constraints, such as correlations between er-
ror variances across equations or across time, to model re-
peated measurements.”®> We used GLVM with robust
weighted least squares means and variance (WLSMYV)-
adjusted estimator with diagonal weight matrix>* for dichot-
omous endogenous variables, to test the predictors of initiated
and sustained use; direct and indirect effects®® were estimated
for the final causal models.

To model factors predicting FC initiation and sustained use
with SEM, we tested three sets of GLVM models with robust
estimator in Mplus 6** to arrive at the final models. For each of
these outcomes, a first model included all relevant demo-
graphic, risk behavior, peer, partner, and attitudinal variables
initially hypothesized to predict the final outcome. Predictors
with significance levels p <0.2 were kept in a second round of
testing, and models were reestimated. Then, longitudinal lo-
gistic models with direct and indirect effects on FC use initi-
ation and FC sustained use were tested. Mediation effects
were tested from each initial predictor through the conse-
quent same-variable on the outcome.

Results

Sample characteristics and attrition

Table 1 describes the sample at baseline and those who
returned for the 1-month and 10-month surveys. Participant
ages ranged from 16 to 68 at baseline, with a mean age of 39.2
years. The majority indicated very low socioeconomic status.
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TABLE 1. FEMALE CONDOM STUDY SAMPLE CHARACTERISTICS AT BASELINE, 1-MONTH, AND 10-MONTH SURVEYS
Baseline 1 Month 10 Month
Total sample (% of baseline sample) 461 390 (84.6) 243 (52.7)
Ethnic group
Black/African American 55.5 57.4 59.7
Puerto Rican/other Latino 30.4 28.7 29.2
White/other groups 14.1 13.8 11.1
High school graduate 499 50.3 52.3
Marital status
Single 56.4 65.4 61.7
Married/living together 252 195 23.5
Divorced/separated /widowed 17.6 14.9 14.0
Homeless 28.9 22.6% 18.1
Prior month income < $500 36.4 34.6 40.7
Currently unemployed 54.9 56.2 49.4
Substance use in last 30 days
Alcohol use until drunk 31.0 30.0 33.7
Injection drug use 7.6 49 49
Crack use 33.4 23.3% 29.2
Sexually transmitted infections
Past STI 65.9 56.9 60.1
Current STI symptoms 10.8 4.1 41
HIV-positive (self-report) 10.8 11.8 13.2
Any physical/sexual abuse history 54.9 48.7 494
Childhood abuse history 453 40.3 42.8
Adulthood abuse history 484 46.2 47.7
Current partner abuse 6.5 49 29
Multiple sex partners in last 30 days 14.3 7.9% 4.5
Sex partner types in last 30 days
Primary male partner 92.0 87.4 79.8
Casual male partner(s) 16.9 10.8* 11.1
Paying male partner(s) 6.3 2.8* 4.5
Pregnant or trying 4.3 5.9 5.3
Used MC in last 30 days 54.2 474 46.5
Any unprotected sex in last 30 days 63.6 53.6 51.4
Network exposure to FC information 64.4 71.1 69.5
FC use
Ever used FC 28.6 77.7 80.2
Used FC in last 30 days® 28.0 67.7 344
Total times used FC
Never 714 22.3 19.8
Once 8.5 33.1 235
2-10 times 14.3 37.7 41.6
>10 times 5.9 6.9 15.2
Cognitive factors:
FC knowledge, mean (SD), range 0-1 0.75% (0.22) 0.86 (0.16) 0.85 (0.16)
FC attitudes, mean (SD), range 14 2.80 (0.29) 2.82 (0.30) 2.79 (0.30)
FC efficacy, mean (SD), range 1-4 2.14 (0.73) 2.15 (0.66) 2.16 (0.71)
Relationship power, mean (SD), range 14 2.90* (0.42) 2.93 (0.36) 2.93 (0.38)

Significance reflects differences between participants who dropped out of and those who returned to the study for the subsequent
assessment. Statistical tests reported for attrition analyses are Pearson chi-square test for categorical variables and one-way analysis of

variance (ANOVA) tests for continuous measures.

?Only participants who reported ever having used female condom (FC) at that time point are included in prior 30 day use (baseline n=132;

1-month n=303; 10-month n=195).
*p<0.05.

MC, male condom; SD, standard deviation; STI, sexually transmitted infection.

Many participants reported high risk for HIV through illicit
drug or alcohol use, prior STI history or current STI symp-
toms, abuse histories, and multiple sex partners. Only around
half the sample and returned subsamples, however, reported
prior 30 day MC use.

We found that the potential effects of attrition on analysis of
the returned subgroups of women who entered the study and

their FC use were minimal. In comparing those who returned
for the 1-month survey with those who did not (2="71), only
FC knowledge and relationship power with primary partners
were significantly different (p=0.01 and p=0.03, respective-
ly), with dropouts reporting less knowledge and less rela-
tionship power at baseline. However, the 10-month sample
included significantly fewer homeless, more crack users,
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TABLE 2. FEMALE CoNDOM USERsS AND NONUSERS AT BASELINE (1n=461)

Ever used FC Used FC in last 30 Days®

Baseline measures Yes No Yes No
Total % (n) 28.6 (132) 71.4 (329) 28.0 (37) 72.0 (95)
Ethnic group
Black/African American 58.3 544 56.8 58.9
Puerto Rican/other Latino 311 30.1 37.8 28.4
White/other groups 10.6 15.5 5.4 12.6
High school graduate 59.1° 46.2 56.8 60.0
Marital status
Single 57.6 55.9 54.1 58.9
Married/living together 18.2 28.0° 13.5 20.0
Divorced /widowed 24.2P 14.9 324 211
Homeless 25.0 30.4° 18.9 27.4
Substance use last 30 days
Alcohol use until drunk 34.8 29.5 21.6 40.0°
Injection drug use 3.8 9.1° 0 5.3
Crack use 341 33.1 324 347
Past STI 67.4 65.3 56.8 71.6
HIV-positive (self-report) 15.6 10.1 25.7 11.8
Any physical/sexual abuse 55.0 55.2 43.2 59.6
Childhood abuse 51.9 43.0 54.1 51.1
Adulthood abuse 49.6 48.2 37.8 54.3
Multiple sex partners last 30 days 21.7° 12.5 10.8 26.1
Sex partner types last 30 days
Primary male partner 94.7 90.9 94.6 94.7
Casual male partner(s) 18.9 16.1 8.1 23.2°
Paying male partners 8.3 55 2.7 10.5
Used MC last 30 days 74.2° 46.2 83.8 70.5
Any unprotected sex last 30 days 46.2 70.5° 27.0 53.7°
Network exposure to FC information 82.6° 57.1 89.2 80.0
Cognitive factors:
FC knowledge, mean (SD), range 0-1 0.82° (0.18) 0.72 (0.23) 0.84 (0.18) 0.81 (0.18)
FC attitudes, mean (SD), range 14 2.84° (0.33) 2.78 (0.27) 3.01° 0.27) 2.77 (0.33)
FC efficacy, mean (SD), range 1-4 2.26° (0.69) 2.09 (0.74) 2.43 (0.62) 2.19 (0.71)
Relationship power, mean (SD), range 1-4 2.95 (0.39) 2.88 (0.43) 3.11° (0.43) 2.89 (0.35)

*Includes only participants who reported at baseline ever having used FC before entering the study (n=132).

PPercentage or mean was significantly higher than the comparison

fewer women with multiple sex partners, and more women
with casual or paying partners than the 1-month sample, al-
though the numbers in the last two groups were extremely
small. Alternative estimates of percentages of FC initiators
and sustained FC users were derived under no-attrition hy-
potheses. When we imputed who among the dropouts would
have initiated or sustained FC use, our estimates based on
returning participants only were similar to the imputed ones.

FC use over time

Reported FC use changed significantly from baseline to
the 1-month and from the 1-month to the 10 month surveys
(Table 1), with more than twice as many women reporting
having used FC in the prior 30 days at 1-month (68% of wo-
men who reported ever having used FC by that time point,
(n=303, confidence interval [CI] 63-72) compared to baseline
(28% of FC ever users at intake, n=132, CI 20-36). However,
this dropped to about half that at 10 months (34% of women
who had ever used FC by the final survey, n=195, CI 28-41).
(All CI are reported at the 95% level.) The overall number of
times women reported ever using FC also changed dramati-
cally, with never users dropping from 71% (CI 67-76) of the

group (p<0.05).

total sample at baseline to 22% (CI 18-26) of the total 1-month
sample and 20% (CI 16-24) of the total 10-month survey par-
ticipants. Further, the percent of women who reported life-
time use of FC 2-10 times more than doubled between
baseline (14%, CI 11-17) and 1 month (38%, CI 33-42), and the
percent who reported lifetime FC use >10 times doubled
between 1 month (7%, CI 4-9) and 10 months (15%, CI 11-20).

Table 2 presents the characteristics of women who reported
ever having used FC before entering the study and, among
ever users, those who used FC in the prior 30 days at baseline.
Women who reported ever having used FC at baseline were
significantly more likely to be high school graduates, di-
vorced /widowed, have multiple sex partners, have used MC
in the prior 30 days, and have been exposed to FC information
through someone in their network; they were less likely to be
married/living with a partner, homeless, or injection drug
users. Those ever users who reported having used FC in the
prior 30 days at baseline were significantly less likely to have
used alcohol to intoxication or have a casual sex partner than
those who had not used FC recently. Both ever users and prior
30-day users were also significantly less likely to have had any
unprotected sex in the prior 30 days. Further, both FC ever
users and prior 30-day users had higher FC attitudes scores
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TABLE 3. FEMALE CONDOM INITIATORS
AND NONINITIATORS AT 1-MONTH SURVEY (1=390)

FC initiators at 1 month

1-month measures Yes No
Total percent (1) of returned 72.7 (200) 27.3 (75)
baseline FC never users
Ethnic group
Black/African American 54.5 61.3
Puerto Rican/other Latino 31.0 24.0
White/other groups 14.5 14.7
High school graduate 48.5 40.0
Marital status
Single 62.5 74.7
Married/living together 24.0 16.0
Divorced /widowed 13.5 9.3
Homeless 22.0 32.0
Substance use last 30 days
Alcohol use until drunk 30.5 32.0
Injection drug use 8.0% 1.3
Crack use 20.0 29.3
Past STI 57.3 59.5
HIV-positive (self-report) 12.1 8.6
Any physical/sexual abuse 50.0 48.6
Childhood abuse 38.6 329
Adulthood abuse 47.0 43.2
Multiple sex partners last 30 days 6.6 14.1
Sex partner types last 30 days
Primary male partner 94.3 88.5
Casual male partner(s) 10.0 13.3

Paying male partners 2.1 6.6

Used MC last 30 days 42.5 32.0
Any unprotected sex last 30 days 56.5 62.7
Network exposure to FC 62.8 70.3
information
Cognitive factors
FC knowledge, mean (SD), 0.88% (0.15) 0.79 (0.20)
range 0-1
FC attitudes, mean (SD), 2.85% (0.29) 2.70 (0.30)
range 1-4
FC efficacy, mean (SD), 2.18% (0.62) 1.96 (0.75)
range 1-4
Relationship power, mean (SD), 2.94 (0.35) 2.91 (0.32)
range 1-4

Comparison of initiators/noninitiators includes only returning
participants who reported never having used FC at baseline (1 =275).

“Percentage or mean was significantly higher than the comparison
group (p<0.05).

than did nonusers. Ever users also had higher FC knowledge
and efficacy scores than never users, and prior 30-day users
had higher relationship power scores than those who were
not currently using FC.

By the 1-month survey, after all women had received the
baseline brief FC demonstration and four free FC1 samples,
200 women (i.e., 73% of the 275 women returning for the 1-
month survey who had never used FC at baseline and could
have initiated, CI 67-78) reported having used FC for the first
time (Table 3). Significantly more FC initiators were injection
drug users; they also had higher FC knowledge, attitudes, and
efficacy scores than noninitiators.

By the 10-month survey, 80% of the returned sample re-
ported ever having used FC (Table 4). Ever users at 10 months
were significantly more likely than never users to be high
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school graduates and to report having experienced adult
sexual or physical abuse. They were also significantly more
likely to report MC use and less likely to have had any un-
protected sex in the prior 30 days. Nearly a quarter of the
total 10-month returning sample reported sustained FC use
(24%, CI 18-29, 41% of those who used FC at baseline or
1 month, n=142, CI 33-49). Sustained users were more likely
to have a primary partner, to have used MC in the prior
30 days, and to have been exposed to FC information in
their networks; they were also less likely than nonsustained
FC users to have had any unprotected sex in the prior 30 days
at 10 months. Both 10-month ever users and sustained FC
users reported higher FC knowledge and attitudes scores,
and 10-month ever users had higher FC efficacy scores than
never users.

We examined the significant association between FC use
and MC use by comparing MC and FC users at each time
point. We found that more women than expected were using
both. This relationship held for women who reported un-
protected sex as well as for those who had no unprotected sex.
This is also indicated by the consistently higher use of MC
among FC ever users (Tables 2, 3, and 4).

The cost of MC and moreso of FC can act as a barrier to
using them. In our study, however, most women obtained
most of their MC and FC free; 79%, 89%, and 87% had gotten
MC free, and 90%, 96%, and 87% had gotten FC free at
baseline, 1 month, and 10 months, respectively. Most women
got FC from women’s health clinics or community outreach
programs.

Factors predicting initial and sustained FC use

Before testing models to identify factors that might predict
initial and sustained FC use, we used bivariate analyses of
factors associated with FC use outcomes and variation in
samples returned for 1-month and 10-month surveys to assess
the potential for attrition bias in our findings. Multiple im-
putations with bayesian estimation in AMOS 16 of logistic
models predicting FC initiation from baseline variables that
emerged as associated with initiation of FC use and of sus-
tained use (namely, FC knowledge, attitudes and efficacy,
relationship power with primary partner, injection drug use,
MC use, and unprotected sex) indicated that of the 67 par-
ticipants who did not return at 1 month and had not used FC
atbaseline, an average of 8 would have initiated use, resulting
in an adjusted estimate of initiation of 61% (CI 56-66) rather
than the 73% reported of the returned sample. Also, from
similar imputations for sustained use, of the 37 participants
who used FC at either baseline or 1 month and, therefore,
might have become sustained users had they not dropped out
at 10 months, an average of 7 are likely to have stayed FC
users based on their other baseline characteristics that pre-
dicted sustained use. Thus, the 58 sustained users (from the
sample of 243) (Table 4) would have changed to 65 (from a
sample now of 177 potential sustained users), yielding an
adjusted sustained use rate of 37% (CI 30-44) rather than the
41% reported in Table 4.

After assessing participant characteristics associated with
FC use at each time point, we analyzed predictors of initial
and sustained use over time. Based on ANOVA tests for
comparisons of means, it appears that the main discriminat-
ing factors for both initiating and sustaining FC use are the FC
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TABLE 4. SusTAINED FEMALE CoNDOM UsgERs AND EVER USgERs AT 10-MONTH SURVEY (1 =243)

Total ever used FC at 10 months®

Sustained FC use at 10 months®

10-month measures Yes No Yes No
Total percent (1) 79.6 (195) 20.4 (48) 40.8 (58) 59.1 (84)
Ethnic group
Black/African American 56.9 70.8 51.7 53.6
Puerto Rican/other Latino 30.8 229 31.0 333
White/other groups 12.3 6.2 17.2 13.1
High school graduate 56.9¢ 33.3 55.2 59.5
Marital status
Single 60.5 66.7 58.6 524
Married/living together 23.1 25.0 259 29.8
Divorced /widowed 154 8.3 155 16.7
Homeless 16.4 25.0 12.1 11.9
Substance use last 30 days
Alcohol use until drunk 32.8 375 259 38.1
Injection drug use 6.2 0 34 6.0
Crack use 27.2 375 20.7 29.8
Past STI 60.3 60.4 63.8 60.7
HIV-positive (self-report) 14.9 11.6 23.2 16.5
Any physical/sexual abuse 52.8 375 56.9 50.0
Childhood abuse 448 354 50.0 434
Adulthood abuse 51.5¢ 33.3 56.9 47.0
Multiple sex partners last 30 days 6.3 7.1 2.0 6.8
Sex partner types last 30 days
Primary male partner 92.6 88.9 94.8° 94.0
Casual male partner(s) 10.3 14.6 8.6 7.1
Paying male partners 4.6 8.3 1.7 4.5
Used MC last 30 days 49.7¢ 33.3 70.7¢ 40.5
Any unprotected sex last 30 days 50.8 54.2¢ 34.5 53.6¢
Network exposure to FC information 70.8 64.6 81.0° 63.1
Cognitive factors
FC knowledge, score (SD), range 0-1 0.87° (0.15) 0.81 (0.18) 0.91°¢ (0.13) 0.85 (0.15)
FC attitudes, mean (SD), range 14 2.83° (0.29) 2.61 (0.26) 2.96° (0.28) 2.77 (0.29)
FC efficacy, mean (SD), range 1-4 2.24° (0.65) 1.86 (0.88) 2.37 (0.59) 2.16 (0.69)
Relationship power, mean (SD), range 1-4 2.95 (0.37) 2.84 (0.42) 3.01 (0.36) 2.97 (0.38)

?Comparison of ever/never users includes the total 10-month survey sample (n=243).
PComparison of sustained /nonsustained users includes only participants who reported ever having used FC at either baseline or 1 month

(n=142).

“Percentage or mean was significantly higher than the comparison group (p <0.05).

cognitive measures (knowledge and attitudes) and FC efficacy
for initiated use. Tables 3 and 4 illustrate these differences. Both
women who initiated FC use (at 1 month) and sustained FC
users had significantly higher average levels of FC knowledge
and more positive FC attitudes than nonusers at each mea-
surement point. FC initiators also reported higher levels of FC
efficacy with primary partners. Sustained users also were more
exposed to FC information from their networks and used more
MC than those who did not sustain their FC use.

We tested these relationships with formal SEM models
using the 1-month returned sample for initiated FC use and
the 10-month returned sample for sustained FC use. In the
first step, we tested as predictors age, education, homeless-
ness, drug use, alcohol use, injection drug use, ever being
abused, ever having an STI, having multiple sexual partners,
MC use, power in the relationship, FC knowledge, FC atti-
tudes, self-efficacy with FC, and network exposure to FC in-
formation. Predictors that were clearly not significant (p>0.2)
were dropped, and models were reestimated. The final
models retain the significant predictors, but we stopped ex-
cluding predictors when model fit indicated departure from

the data. This led to keeping FC self-efficacy in both models.
We then moved to testing longitudinal models, with auto-
regressive paths from prior-time predictors. This allowed us
to test, for example, indirect effects of baseline FC attitudes on
initiation through 1-month FC attitudes, as well as to specify
an unexplained covariation between two 10-month predictors
of sustained use.

The final model for initiation of FC use (Fig. 1) had good fit
(chi-square (11)=17.50, p=0.094) and showed significant di-
rect effects from 1-month FC knowledge and 1-month FC at-
titudes to the outcome of initiated FC use at 1 month (odds
ratio [OR] changes of 17.7 and 2.86, respectively, from the
initial OR of FC initiation of 2.66—200 of 275). There were also
significant indirect effects of baseline FC knowledge through
1-month knowledge and of baseline FC attitudes through 1-
month attitudes; standardized effects f=0.18, p=0.007, OR
change of 3.10, and $=0.19, p<0.001, OR change of 1.92, re-
spectively (not shown). This suggests that higher baseline FC
knowledge and attitudes indirectly impact the likelihood of
initiation over and above the direct effects of the 1-month FC
knowledge and attitudes.



INITIAL AND SUSTAINED FEMALE CONDOM USE

FC FC
Knowledge A4 Knowledge A1%/
baseline {1-month 17.7 s R?= 298
Initiated
FC use
29%/

FC Attitudes
(baseline)

; ; 286 5
67" FC Attitudes 10
: (1-month)

Generalized linear model predicting initial female

FIG. 1.
condom (FC) use 1 month after brief intervention. Bold
numbers are standardized path coefficients; italics indicate
odds changes caused by each predictor (n=266); initial odds
of initiated FC use was 2.66; *p <0.05.

Figure 2 shows the final model of sustained FC use by 10
months after intervention. The main predictors were 10-
month prior 30-day MC use, FC knowledge, FC attitudes, and
network exposure to FC information (OR changes of 1.40,
4.85, 2.88, and 1.29, respectively, from the initial OR of sus-
tained FC use of 0.69—58 of 142). The fit of the final model was
chi-square (34)=51.26, p=0.03, WLSMYV estimator. The only
significant indirect effects were 1-month MC use through
10-month MC use (standardized effect estimate f=0.24,
p=0.002, OR change of 1.71) and 1-month FC attitudes
through 10-month FC attitudes (not shown). In both FC ini-
tiation and FC sustained use models, self-efficacy with pri-
mary partner at 10 months was also used as a predictor;
however, its impact on either outcome was not significant.

Discussion

Despite ongoing efforts to find new effective approaches
for prevention of sexually transmitted HIV and other STIs and
the promise of early antiretroviral (ARV) treatment of HIV-
infected individuals to prevent transmission to uninfected
partners, consistent condom use and abstinence remain the
most effective methods to prevent the spread of these infec-
tions. However, the MC requires full male cooperation, and
very few women consider abstinence a viable option. One of
the few effective and available options, the FC, remains se-
verely underutilized and unsupported by healthcare and
service providers, such as clinicians, nurses, and case man-

Male 61%/ Male
condom use 4.80 condom use
=V A0dds
1-month) (10-month 39%/
LAO 40
FC FC <
Knowledge 37* Knowledge 207/ R =rdlo
1-month 10-month 485 4000r ] Sustained

use

FC Attitudes
(1-month)

29% -
718 FC Attitudes 2.88 400
(10-month)

264/

1. 39.,'0:!.4’1
Network 454 MNetwork
FC exposure 3.02 100 FC exposure
1-month o (10-month

FIG. 2. Generalized linear model predicting sustained FC use
10 months after brief intervention. Bold numbers are stan-
dardized path coefficients; italics indicate odds changes caused
by each predictor (1=134); * p<0.05; A Odds (change in odds)
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agers, as well as prevention workers.>16/30 Regardless of
known, demonstrated FC acceptability among a wide variety
of participants in numerous studies,”*"'*!* few local com-
munities nationally or internationally provide an environ-
ment that promotes the FC, including sufficient information,
access, availability, and support for potential FC users.

Our study was designed to remove for all participants the
most common barriers to FC use. Our 10-15-minute health
education session feasibly could be incorporated into stan-
dard practice in clinical and health services settings, although
it exceeds what is currently available in most such venues
in our study city. Addition of known behavioral or social
change intervention enhancements to this brief session
might substantially increase FC adoption beyond what we
achieved.*” ! Even without these enhancements, however,
the brief session—for many women in the study, their first
direct exposure to the FC—led over 43% of the baseline study
sample to change from nonusers to initiated users, and at least
24% were still using FC 9 months after that.

It appears that first exposure to the product led to a dra-
matic increase in those reporting ever having used FC, as
women tried it for the first time out of curiosity or because
they saw immediate benefits. A combination of reduced in-
terest, possible challenges with use, selection out by women
who do not prefer the method (or whose partners reject it),
and lack of availability in the community may have caused
the notable reduction in continued use 9 months later. Fur-
ther, the small number of women (1 =9) who reported having
initiated FC use between the 1-month and 10-month surveys
suggests that trial use of the product is most likely to follow
very soon after introduction to it. This is not unlike findings in
several earlier studies in the United States and other countries
demonstrating that a brief introduction of the product results
in significant initial use, although longer-term continued use
may be more moderate, and much use depends on available
free samples.g’d'z_46 Nevertheless, introduction to the product
with adequate information and supports, combined with
ready availability, will likely make the FC a viable option to
reduce overall unprotected sex even if it is not the preferred
method and will certainly increase the number of users for
whom it is the preferred or primary prevention option.

FC knowledge and attitudes proved to be common pre-
dictors of both initial and sustained use. Also, for FC use to be
sustained, it appears that exposure to FC information from
network members is beneficial, but sustained FC use also
seems to be linked to consistent protective practices, as indi-
cated by the effect of MC use. Furthermore, we found that
prior knowledge and attitudes about FC indirectly predicted
FC initiation, but only prior attitudes indirectly predicted
sustained FC use. This suggests that interventions aiming to
increase FC attitudes would provide added benefits in terms
of both initiation and sustained FC use, and FC knowl-
edge increases would particularly add to the impact on FC
initiation.

FC attitudes were not extremely positive among users
overall, although they were highest among current (prior 30
days) and sustained FC users. This suggests that small in-
creases in positive attitudes about the FC might be sufficient
for women to choose it as a prevention option. Negative at-
titudes toward MC among providers and users have not di-
minished the likelihood that widespread MC information and
provision of free samples have prevented millions of
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infections worldwide. Similar support for the FC may have
the same potential. However, negative provider views of FC
as a failed product'®'® generate an ongoing barrier to its
availability in the community for those who may wish to use it
and benefit from its use and may even result in more negative
attitudes among potential FC users.

Our initial hypothesis of predictors of initial and sustained
FC use, based on previous multilevel analysis of factors pre-
dicting stage of FC use in the sample at baseline, was only
partly supported by the analysis reported here. Educational
attainment was associated with ever having used FC at both
baseline and 10 months but did not predict either initial or
sustained use. Likewise, childhood abuse history, HIV infec-
tion, and internal locus of control had no predictive value for
either FC use pattern. No other demographic or risk charac-
teristics remained significant in the final models, despite some
indication that injection drug use and sex partner type were
associated with initial and sustained use, respectively.

The significant association between MC use and FC use is
not surprising. Negotiation of any type of condom with sex
partners raises complex and multifaceted issues. These in-
clude partner trust, reproductive desires, religious values,
gender power and roles, sexuality and sexual pleasure, and
many other deep relationship, cultural, and social practices
and beliefs.** In this regard, MC and FC may not be largely
different; thus, addressing and finding a comfortable solution
to those issues with MC may facilitate the same with the FC.
Nevertheless, initial and sustained FC users in this and other
studies were not exclusively MC users, and FC use did not
appear to replace MC use but rather to supplement it. This is
suggested by the reduction in overall prior 30-day unpro-
tected sex, along with a trend toward reduced MC use over
time while FC use was increasing dramatically. This, too, has
been found in other studies of FC introduction into popula-
tions in which some people were already using MC.>**"#8

Findings from this study indicate broad potential for up-
take of the FC as a viable prevention option. This should en-
courage community healthcare and prevention service
providers to create greater opportunity for FC use in order to
expand women’s ability to protect themselves from HIV and
other STI. Evidence increasingly supports the development
and testing of theoretically driven, multilevel interventions to
increase community-wide availability, accessibility, and pro-
motion of the FC.2194%50 Undoubtedly, provision of free FC
for some segment of the at-risk population is likely to be
needed for sustained use because of the higher cost of this
product, especially for low-income women and men. This
seems reasonable and highly beneficial, however, given the
high rate of free MC distribution that has occurred throughout
the course of the worldwide HIV pandemic and the known
value of that cost and effort.

This study has some limitations. The sampling method was
designed to both reach a general population of urban women
at elevated risk for HIV exposure because of high HIV prev-
alence rates in the study city and target women at high risk
because of their own reported drug use, commercial sex work,
or other HIV risks. Therefore, findings from this study might
not be generalizable to some U.S. populations. Our FC use
measures depended on self-report and could not be verified
through other methods. However, women received no in-
centives to use FC and were provided additional FC at the
follow-up surveys only if requested. Although we used
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multiple imputation methods to address the problem of
missing data due to attrition, the counterfactual statement
about how many would have initiated had they remained in
the study is inherently of limited power, considering the
limitation of having only baseline data to infer potential
change due to an intervention. Finally, only FC1 were avail-
able at the time of this study, and outcomes might be different
for other types of FC.

Since completion of our study, the FC2, a less expensive
version of the FC1 made of synthetic latex instead of poly-
urethane, received U.S. Food and Drug Administration (FDA)
approval and is being promoted in the United States and
worldwide.”'”* Several other FC models are also in devel-
opment, although more stringent regulations for FDA ap-
proval have hampered their availability.”>>* This continued
evolution of the FC and other barrier methods that women
can control has significant implications for the next generation
of FC promotion and marketing to improve women’s real
access to these valuable options for protection. Unless sub-
stantial social and policy change accompanies the introduc-
tion of these and possibly other woman-initiate prevention
options, such as microbicides, these products might face the
same obstacles experienced to date with FC1, limiting their
real potential to contribute to public health.
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