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Abstract
Background—The female condom (FC) is an effective tool for dual protection, but it remains
underused. Individual as well as contextual reasons need to be explored.

Objective—To compare individual and contextual characteristics of FC multi-time users, one-
time users and non-users among women in the sex industry of four study sites in China.

Methods—A standardized one-year FC intervention along with male condoms was implemented
through outreach to sex establishments. Three serial cross-sectional surveys were conducted at
baseline and after each of two six-month intervention phases.

Results—A total of 445, 437 and 290 eligible women were interviewed at three cross-sectional
surveys, respectively. At the first and second post-intervention surveys, 83.3% and 81.7% of
women reported knowing about FC, and 28.8% and 36.6% had used FC at least once. Women
who used FC multiple times reported less unprotected sex than non-users in the last 30 days (3.0%
vs. 17.2% at first and 3.2% vs. 16.8% at second post-intervention survey, p<0.01). Polytomous
logistic regression showed that both one-time and multi-time users were more likely to come from
one particular site (about 3 times more than the reference site). Higher intervention scores
(adjusted OR 1.8–4.0) and working in boarding houses (adjusted OR 3.4) were associated with FC
use.

Conclusions—Adding FC into male-condom-only intervention may reduce unprotected sex
among women in sex establishments in rural and small urban areas of China. Adoption of FC may
be related not only to intervention exposure, but also to contextual factors associated with study
site and type of sex establishments.
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INTRODUCTION
China has experienced a drastic change in attitude towards sex in the past three decades.
Concurrently, sex-related health issues, especially sexually transmitted infections (STI)
including HIV/AIDS, have become public health problems in China. Female sex workers
(FSW) should be considered a priority for prevention of HIV/STI.1

Multipurpose barrier methods have been the most effective preventive devices to date, and
the most well-known of them is the male condom (MC). However, MC may not be suitable
or usable in many circumstances, especially for FSW.2 Though MC has been promoted
among FSW for more than a decade in China, there remains much room for further
improving their protected sex. Data from Chinese national HIV surveillance indicated the
median proportion of self-reported 100% MC use with clients in the last 30 days was
approximately 60% to 74% from 2004 to 2008 among FSW across 15 surveillance sites.3

Thus, MC-only intervention is insufficient for HIV/STI prevention.

Another barrier technology for dual protection, the female condom (FC), now with several
products available with similar efficacy to MC,4, 5 should be given greater consideration.
Numerous clinical trials have shown that FC was effective in increasing protected sex acts
and decreasing STI incidence among women;6 however, FC is still underused in the real
world nearly two decades after first introducing the product into the market.5, 7 Though FC
education, skills training and counseling, accompanied with supply, are primary strategies
used in FC promotion,8, 9 these strategies produced very different acceptability and use in
different settings. For instance, acceptability studies in family planning and STI clinic
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settings have reported high rates of using FC at least once, ranging from 39% to 78%, and
their results suggested that FC adoption was associated with individual-level characteristics,
such as age, education and sexual relationship.10–13 However, these studies might be
insufficient to understand FC use in natural settings, because they did not analyze the
contextual factors that might impact on FC promotion. The exploration of these factors
could help improve program development for FC interventions in the real world and lead to
further success in increasing protection during sexual activities.

Very few FC studies have been conducted in China. An early intervention study with 330
FSW revealed that as many as 94% of participants liked FC very much.14 Previously we
reported on FC acceptability identified in the first three sites of our study,15 and on
preliminary analysis of factors related to FC adoption in the first two study sites.16 Here we
will further explore the individual and contextual factors related to FC use in all four study
sites of the project.

MATERIALS AND METHODS
Settings of study sites

Our project17 was conducted sequentially in four study sites in southern China, first in two
rural towns within the same county in Hainan, then in a small urban center in Guangxi, and
finally in a mid-sized city in Hainan, which are referred to in this paper as FS, YF, PX and
QH, respectively.

These sites were selected primarily because they have had a well-established sex industry
for about two decades, and sex establishments there are typical of the sex industry in rural
and small urban areas in China. Generally, the five types of sex establishments in these sites
are as follows: (1) roadside brothels (also referred to as roadside restaurants),15, 16, 18 which
were found only in FS and QH and provide only sex services, (2) hairdressers/massage
parlors, (3) boarding houses, (4) hotel-based massage, beauty and sauna parlors, where the
women might pick up clients by calling hotel guests, which were only found in PX, and (5)
nightclubs, only in QH, where entertainment such as karaoke was offered, often
accompanied with alcohol. The size of establishments varied within and across different
types in the four sites. For example, the number of women in hairdressers/massage parlors
varied from a handful in some towns to 30–50 women in one parlor in QH. Nightclubs were
also large venues with 20–50 women. Of the five types of venues, all but boarding houses
were operated with bosses or managers. Women in boarding houses do freelance business.

The HIV/AIDS epidemic and history of previous prevention projects were very different
among these sites. The first HIV/AIDS case was discovered among injecting drug users in
PX in 1996. Since then, 499 cumulative cases have been identified there through 2009. In
recent years, about 60-70% of new HIV cases were contracted through heterosexual
contact.19 HIV prevalence was relatively low in Hainan Province, though other STI are of
public health concern. For instance, only 24 HIV/AIDS cases have been detected in QH
since the late 1990s; however, reported syphilis prevalence was 8% among FSW during
2005 to 2007.20 In the county where FS and YF are located, a handful of HIV/AIDS cases
were reported, but none of them were from these towns.

Our project worked with different local organizations in the four sites. In the rural towns, we
worked with the township hospitals. In the two urban sites, we collaborated with the
municipal CDC in PX and a public clinic specializing in STI in QH. Compared with the
other three collaborating organizations, PX CDC had significantly more experience with
HIV/STI prevention projects for FSW, drug users and HIV infected people since the late
1990s. Though prevention projects for FSW in FS also started in the mid-1990s, the local
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township hospital had changed its staff, organizational duties and administration when our
project started. Relatively few projects have been conducted in YF and QH. In particular,
local QH staff had had very little outreach experience at the beginning of our project.

No FC had been introduced and no women reported having used it in the four sites before
our project started, though a few women had heard of FC by name.

Design of the Project
The FC intervention was designed as a two-phase program with a first 6-month phase of
intensive intervention and a second 6-month phase of maintenance. Before the intervention,
4–6 months of formative ethnographic research, then a baseline survey were carried out.
Another two cross-sectional surveys were conducted after each intervention phase. The
project followed this timeline in the first three study sites (FS, YF and PX). But in QH, it
took much longer for the ethnographers and local staff to build rapport with women in the
sex venues to conduct formative research and the baseline survey. Therefore, we only
completed the first phase of intervention and one post-intervention survey there in the 18
months.

The intervention was conducted according to a standard protocol mainly through outreach to
establishments by trained local staff. This protocol required outreach staff to teach and
demonstrate FC use in the establishments, often using a flip chart and a plastic vagina-uterus
model as aids, then to provide four free FC to all women and replenish their supply on the
basis of need. In the first three sites, the project provided women with the first generation of
FC produced by the Female Health Company (FC1), but the second generation of FC by the
same company (i.e., FC2) was provided in QH. We will not distinguish them in this paper
because the two products have the same design and similar properties. Other relevant
information on HIV/STI prevention and free MC were also delivered during outreach
intervention.

Based on ethnographic mapping of sex establishments, there were approximately 100 FSW
in each of FS and YF, 200 in PX, and 800 in QH. Due to the limited local staff in QH, the
project selected two areas in the vicinity of the local collaborative clinic as the intervention
target neighborhoods, which included the full array of sex establishments, a total of 18
establishments with 200–250 women.

All cross-sectional surveys were designed to recruit 70% to 80% of the total estimated
women working in the targeted sex establishments. The number of participants from each
venue type was roughly proportional to the estimated number of women in the different
types of establishments at each study site.

Women working in the targeted establishments who were 16 years or older and sexually
active in the prior 30 days were eligible for the survey at any time point. Women were also
eligible in both post-intervention surveys if they could show a project card with a unique
personal ID code that was written by an interviewer from a previous survey. Recruitment
was conducted by local staff. Eligible women were invited to a private room where formal
informed consent was completed before administering a face-to-face interview using a
structured, anonymous questionnaire. Survey participants received a non-cash gift worth
about RMB80 yuan (about U.S. $13). The protocols for this study received full review and
approval by Institutional Review Boards at both the Chinese and the U.S. research
nstitutions.
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Measures
In this paper, the primary comparison was conducted between women who used or never
used FC after intervention in each of the two post-intervention surveys. Therefore, we only
included study participants who had heard of FC at those two time points. For these
analyses, in each post-intervention survey, eligible women were categorized into three
groups of FC use according to self-reported number of times they had ever used FC. “Non-
users” referred to the women who had heard of FC but never used it; “one-time users” were
defined as the women who reported having used FC only once; and “multi-time users” were
those who reported using FC twice or more times.

The following domains were also measured: demographics, reproductive history, sexual
relationships and activities in the last 30 days, attitudes about FC and HIV/STI risk, and
indications of prior research participation and intervention exposure. Sexual relationships
were categorized into three types according to whether the participant had a primary or
paying male partner(s) or both. The proportion of protected sex was calculated as the
number of sexual acts using MC or FC divided by the total number of sexual acts in the last
30 days. Attitude measures included willingness to use FC, a 17-item FC beliefs and
attitudes scale measuring responses to perceived FC characteristics (range 1–4, higher score
is more positive attitudes, negative items reverse coded; Cronbach’s α = 0.77),21 and
worried about HIV/STI infection (range 0–2). An FC intervention exposure score was
constructed to measure involvement in our intervention. The participant would get one point
on this score for each of the following four items to which she answered yes: (a) knew the
project by name, (b) recognized the flip chart used during the intervention to illustrate FC
use, (c) learned FC insertion in a vaginal model, which healthcare workers encouraged the
women to do during outreach, and (d) practiced FC insertion by herself.

Statistical Analysis
Participant baseline characteristics were described by study site. Then women’s
characteristics and intervention exposure were compared among the three subgroups of FC
users from all study sites combined, i.e., “non-users,” “one-time users” and “multi-time
users” at each of the two post-intervention surveys. Next, two polytomous logistic
regression models were used to assess the independent contributions of study site,
establishment types and other individual factors to FC one-time use or to FC multi-time use,
both with non-use as the reference group, for both the first and second post-intervention
surveys. The models, both using the same group of explanatory variables, were built based
on theoretical considerations regardless of the degree of bivariate association. Three dummy
variables of study sites were entered into the model with YF (a small sized site with less
experienced staff) as the reference group. A dichotomous variable of boarding house vs.
non-boarding house was used as the type of establishment, which generally distinguished
freelance women from non-freelancers. Age was dichotomized into women ≥30 and women
younger than 30, since older women were more likely to be married, have children, and
work in the boarding houses. To understand the relation of MC use to FC use, a
dichotomous variable of MC use in the previous 30 days was included in the model. Since
the median proportion of sex protected by MC was 87% in the first post-intervention and
94% in the second post-intervention survey, we use 80% as the cut-off point for this
variable. Finally, the 4-point exposure score was included as a continuous variable.

It should be noted that analysis of the second post-intervention survey included only data
from three sites, because only the first post-intervention survey was completed in QH. All
statistical tests were only done across subgroups within each cross-sectional survey with
conventional statistical tests. We did not do statistical comparisons across surveys because
approximately 40% to 60% of the women reported participating in a previous survey, which
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made cross-survey samples related to each other. Statistical significance was accepted at
p<0.05. All analyses were conducted using SAS9.2 software (SAS Institute, Cary, NC,
USA).

RESULTS
At the three cross-sectional surveys, we interviewed 445, 437 and 290 women. A handful of
participants had heard of FC by name, but no one had ever seen or used it at baseline. At the
first and second post-intervention surveys, 364 (83.3%) and 237 (81.7%) reported knowing
about FC, respectively, and 126 (28.8%) and 106 (36.6%) had used FC at least once.

In addition to all 445 baseline surveys, we include in post-intervention analysis only the
women who reported knowing about FC, i.e., 364 first post-intervention surveys and 237
second post-intervention surveys from all study sites. Table 1 shows the study site and
establishment characteristics of the three samples included in our analysis.

Baseline Characteristics of the Women by Study Site
The demographic characteristics, reproductive history and sex activities at baseline survey
by study site are shown in Table 2. Women from PX were much older, more likely to be
married with more complex reproductive experience in general than women in the other
study sites.

A large variation in proportion of protected sex was identified across the four sites at
baseline. Women from FS and PX had significantly more 100% protected sex and less nil
protected sex than women from YF and QH.

Characteristics of Three Levels of FC Users at the Post-intervention Surveys
Table 3 compares demographics, reproductive history, attitudes and sexual activities among
FC non-users, one-time users and multi-time users. The two types of FC users were on
average older and more likely to be from PX than non-users. Multi-time users were more
likely to have used FC in the prior 30 days than one-time users, and they reported
significantly less unprotected sex than non-users in the last 30 days (3.0% vs. 17.2% at first
and 3.2% vs. 16.8% at second post-intervention survey, p<0.01).

Multi-time users were more worried about getting infected with HIV than the others and had
more positive attitudes towards FC. Approximately 84% of them were willing to use FC for
prevention of HIV/STI in the future at both post-intervention surveys, which was
significantly higher than those proportions among the non-users and one-time users.

Intervention Participation and its Association with FC Use
Staff conducted nearly 800 outreach encounters to more than 100 establishments in the four
sites during the 12 months of two intervention phases (only about 6 months in QH). More
than 3,000 FC and 38,000 MC were delivered. Self-reported participation in project
activities is shown in Table 4. Multi-time users were more likely to report having
participated in previous surveys, indicating they had stayed in the study site longer and were
more involved in the intervention than non-users. Intervention score was correlated with
self-reported times participated in FC education (Spearman correlation coefficient r=0.59 at
first and r=0.62 at second post-intervention survey, p<0.01).

Results of polytomous logistic regression of variables associated with FC use levels are
shown in Table 5. Better participation in the intervention was consistently associated with
being any type of FC user in both surveys, controlling for study site, establishment and other
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individual factors in the model. In comparison with non-users, multi-time users were three
times more likely to be from PX than from YF, and 3 times more likely to be from boarding
houses than from other types of establishments. Using FC was not associated with the level
of MC use in the prior 30 days.

DISCUSSION
After conducting six months of intervention to promote FC along with MC among women
working in sex establishments in our four study sites, about 29% of participants reported
using FC either once or multiple times. At the second post-intervention survey, this
proportion increased to about 37%. In comparing three levels of FC use, we found that
participation in the intervention, being from PX and working in a boarding house were three
consistent independent contributors to use of FC at both post-intervention cross-sectional
surveys, controlling for the effects of age and level of MC use in the prior 30 days.

FSW are an important group for prevention of sex-related ill-health consequences. Though
MC use has improved to different degrees in our study sites,22–24 sexual transmission of
HIV/STI continue to grow. This calls for further efforts to increase protected sex among
women. This project started with an average of 40% of baseline participants reporting 100%
MC use and a median proportion of protected sex of 76% in the previous 30 days. Adding
FC achieved a significant reduction in the proportion of nil protection comparing multi-time
FC users to non-users, though increases in proportions of protected sex were not as
significant across the three levels of FC users. This result is consistent with other studies6

and our previous analysis for the first two of four study sites (FS and YF).16

A standard intervention protocol was used in all sites; however, levels of FC uptake were
different across sites. This effect was independent of type of establishments as well as
individual factors such as age and level of recent MC use. Our previous publications
reported that FC users were more likely to be from boarding houses and level of FC use was
higher in PX than in FS and YF,15, 16 but relatively few study sites and small sample size
prohibited us from exploration of independent contributions of study site to key outcomes.
This finding revealed that an intervention protocol standardized in terms of core content of
education, method of delivery and timeline interacted with the diverse contexts of the four
study sites and women in different types of establishments, producing a different level of FC
adoption.17

Though systematic exploration of the role of site and establishment types based on our
quantitative data is beyond the scope of this paper, several explanations may add deeper
understanding of the implications of intervention contexts. The most obvious and important
differences among the four study sites included differences in the prevalence of HIV/STI
and past experience with prevention projects (which represents difference in capacity of
outreach workers), in addition to scale and types of sex venues and features of the women.
Since the outbreak of the HIV epidemic in PX in the mid-1990s, quite a few HIV prevention
programs have been conducted successively with the local CDC as the primary
implementation organization. The PX CDC maintained a relatively stable staff team that
gained a wealth of experience in intervention implementation and fostered a trusting rapport
with women in sex venues. By comparison, outreach workers in the other three study sites
were inexperienced, and many of them had never worked with women in sex-establishments
prior to this project. At least one implication of this is that when we translate an effective
intervention such as the FC promotion program into the real settings of diverse
communities, we must recognize that community interventions are complex interactions that
act on different individual potential users but also in diverse micro- and macro-settings, such
as sex venues and communities.25 We need to tailor the intervention protocol and address
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community capacity building and supervision to fit each unique community system in order
to achieve optimal impact.

A higher level of FC acceptability among women from boarding houses may have two
explanations. One is individual characteristics of freelancers from boarding houses. As our
univariate analysis showed, FC users were more likely to be older and married with
children, which was similar to characteristics of women from boarding houses. These
women had more sex acts and fewer 100% protected sex in the last 30 days, and they
charged less for each sex act but bore greater obligation to their families. They were also
more worried about getting infected with HIV, which indicates their significant need of FC
in reality. Though the dichotomous age group was not independently associated with level
of FC use, we would say it is worth further exploration whether age and other factors related
to age, such as reproductive history, sexual relationships and sexual activities, facilitate
intervention and how. The other was the micro-context of boarding houses in which
freelancers worked and the nature of freelance sex work. Our outreach workers reported that
FC education and delivery were conducted more effectively in boarding houses than in other
types of establishments, because women there could arrange their time more freely and liked
to share their experience of FC use with each other during the intervention. Mechanisms of
how individual-level and micro-setting level factors affect intervention implementation
should also be further analyzed with our qualitative data, or explored in future studies. In
particular, we could not explain the difference in FC attitudes scores across three groups in
our two surveys. Understanding mechanisms of change at multiple levels would be very
valuable for improving intervention design and conduct.

Several limitations should be kept in mind when interpreting the findings of this study. First,
the types of sex establishments of the four study sites were generally similar to the sex
industry in rural and small- to middle-sized urban settings in China, and we recruited about
70–80% of women working in the sex industry in our study sites or sampled study districts
in the mid-sized city. But the details of features of the same type of sex venues (e.g.,
massage parlors) as well as other contextual factors that affect intervention implementation
and outcomes might be different from other communities. Second, the level of lifetime FC
use was measured in this paper, but some explanatory factors were measured in the prior 30
days. Therefore, the results should be interpreted with care. Third, free FC provision might
inflate the initial acceptability; however, providing free product might always be the first
step to introduce a new product. Finally, sex workers’ mobility undermined our attempts to
track individual women and only allowed us to compare different groups in each of the
cross-sectional surveys, which limited our ability to accurately explore causal relationships
regarding FC use.

Though our study suggests that adding FC into MC-only intervention can reduce
unprotected sex among women working in the sex industry in the relatively natural setting
of communities, our findings may uncover more complications of combing FC into existing
MC intervention. This supports the perspective that the scientific paradigm for community
intervention should be collaborative, multilevel and culturally situated, 25 and reaffirms the
call for interdisciplinary and system sciences to improve population health.26
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Table 1

Sample Composition of Study Site and Type of Establishments at the Three Surveys

Baseline survey
(N=445)

First post-intervention survey*
(N=364)

Second post-intervention survey*
(N=237)

Study sites, n(%)

FS 73(16.4) 60(16.5) 60(25.3)

YF 78(17.5) 53(14.6) 51(21.5)

PX 152(34.2) 120(33.0) 126(53.2)

QH 142(31.9) 131(36.0) N.A.

Type of establishments, n(%)

Roadside brothels 24(5.4) 29(8.0) 7(3.0)

Hairdressers/massage parlors 168(37.8) 126(34.6) 96(40.9)

Boarding houses 152(34.2) 153(42.0) 99(41.8)

Hotel-based massage, beauty
and sauna parlors

66(14.8) 37(10.2) 35(14.8)

Nightclubs 35(7.9) 19(5.2) N.A.

*
Only women who reported knowing about FC are included in post-intervention samples.
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Table 2

Demographic Characteristics, Reproductive History and Sex Activities at Baseline Survey by Study Sites

FS(N=73) YF(N=78) PX(N=152) QH(N=142)

Mean age**(median) 26.5(25.0) 27.4(25.0) 32.8(32.0) 27.6(26.0)

Age range 16.0–50.0 18.0–42.0 17.0–55.0 17.0–56.0

Never married, **n(%) 41(56.2) 48(61.5) 28(18.4) 80(56.3)

Education above primary school, **n(%) 46(63.0) 37(47.4) 110(72.4) 102(71.8)

Ethnic minority, **n(%) 33(45.2) 47(60.3) 18(11.8) 49(34.5)

From boarding houses, n(%) 25(34.3) 37(47.4) 55(36.2) 35(24.7)

Reproductive history and sex activities:

Never pregnant, ** n(%) 25(34.3) 25(32.1) 9(5.9) 31(21.8)

Ever had an abortion, * n(%) 34(46.6) 36(46.2) 95(62.5) 88(62.0)

Never had a child, ** n(%) 45(61.6) 51(65.4) 35(23.0) 83(58.5)

Ever used a male condom, * n(%) 71(97.3) 68(87.2) 145(95.4) 129(90.9)

Sterilized, n(%) 14(19.2) 14(18.0) 30(19.7) 14(9.9)

Ever used IUD, **n(%) 24(32.9) 23(29.5) 94(61.8) 51(35.9)

Sexual relationship in the last 30 days? ** n(%)

Only had a primary partner 11(15.1) 30(38.5) 42(27.6) 67(47.2)

Only had a paying partner(s) 37(50.7) 25(32.1) 53(34.9) 33(23.2)

Had both paying and primary partners 25(34.3) 23(29.5) 57(37.5) 42(29.6)

Mean sex acts in the last 30 days **(median) 19.3(8.0) 8.9(6.0) 19.0(12.0) 28.4(6.0)

Mean proportion of protected sex in the last 30 days **(median) 0.77(1.00) 0.53(0.59) 0.68(0.93) 0.53(0.60)

Women with 100% protected sex in the last 30 days, ** n(%) 40(54.8) 28(35.9) 72(47.4) 36(25.4)

Women with Nil protected sex in the last 30 days, **n(%) 6(8.2) 25(32.1) 30(19.7) 42(29.6)

Willing to use FC for prevention in the future, n(%) 57(78.1) 56(71.8) 115(75.7) 111(78.2)

**
P<0.01

*
P<0.05
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