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Introduction
Nevada is the only US state in which

commercial sex is legal. Since 1971,
counties of fewer than 400000 people
have been able to elect to legalize broth-
els. At present, there are 32 legal brothels
employing about 300 licensed prostitutes.

Licensed brothel sex workers un-
dergo weekly state-mandated medical
examinations for gonorrhea, herpes, and
venereal warts and monthly blood tests
for syphilis. In March 1986, the Nevada
Board of Health began requiring a nega-
tive initial human immunodeficiency virus
(HIV) antibody test and negative monthly
tests thereafter as a condition of employ-
ment. If a brothel worker or applicant is
found to be seropositive, her employment
is immediately terminated or denied.'-3
Between July 1, 1988, and December 31,
1993, more than 20 000 HIV tests were
conducted. None of the women employed
at any of the Nevada brothels tested
positive."4 In the same period, however,
19 brothel applicants tested HIV seroposi-
tive.4 These data are in sharp contrast to
HIV seroprevalence rates among other
female prostitutes in the United States.5-7

Data indicate a negligible incidence
of other sexually transmitted diseases
among these women. A 1988 study found
5000 cases of gonorrhea in Nevada, only 9
of which were detected in legal brothels.8
More than 7000 sexually transmitted
disease tests conducted between 1982 and
1989 on 246 prostitutes in one brothel
revealed only 2 cases of syphilis and 19
cases of gonorrhea, all reportedly con-
tracted before implementation of Neva-
da's mandatory condom law.9i()

Although the actual exposure level of
brothel workers to clients with HIV and

other sexually transmitted disease infec-
tions is not known,1' the absence of HIV
and other sexually transmitted diseases
may be explained by the fact that clients
are required to use condoms during every
sexual act. In January 1987, the brothel
industry voluntarily adopted a compulsory
condom policy in response to a 30% to
40% decline in business following reports
that HIV could be spread through hetero-
sexual contact.2"10 This policy was ratified
by the state as a mandatory condom law in
March 1988.

While latex condoms can substan-
tially reduce the risk of transmission of
HIV and other sexually transmitted dis-
eases when used consistently and cor-
rectly,"1-'4 condoms may still break or slip
off and thereby expose users to potential
infection and risk of pregnancy.'5"16 Sum-
maries of prospective and retrospective
studies of condom breakage and slippage
in developed countries are provided in
Tables 1 and 2, respectively.'-39 Typical
condom breakage rates range from 0.5%
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TABLE 1-Prospective Studies of Condom Breakage and Slippage in Developed Countries

Breakage Rate, % Slippage Rate, %

Study Period Type Non- Com- Un-
Study Population (Location) No. (Total Condoms) of Sex Clinical clinical Total plete Partial defined

Richters et Female and 4 4 mo (605) Vaginal 0.5 ... ... ... ...

al.la male prostitutes 30 4 mo (664) Anal 0.5 ... ... ... ...

(Sydney, Australia)
Leeper and Clinical research par- 49 ... (147) Vaginal 0.7h ... ... 5.4 2.0

Conrardy'8 ticipants (US)
Trussell Family planning 49 21 d (478) Vaginal 1.3h 2.4 3.7h 0.6 9.5-16.6 ...

et al.19,b,c recruits (Atlanta)
Trussell Family planning 68 16 d (405) Vaginal 1.7h 0.7 2.4h ... ... 13.1

et al.2o,cd recruits (Atlanta)
Richters Male sexually trans- 36 3 mo (529) Vaginal 1.9 0.9 2.8 ... ... 3.4

et al.2' mitted disease and anal
clinic attendees
(Sydney, Australia)

Steiner Monogamous 268 ... (1072) Vaginal 2.4i 0.8 3.3i 5.4 ...

et al.22c,e couples (North
Carolina)

Steiner et al.23t Monogamous 262 4 mo (4589) Vaginal ... ... 3.5-18.6 ... ... ...

couples (North
Carolina)

Steiner et al.24 Monogamous 177 4 mo (1947) Vaginal 3.7i 1.6 5.3' ... ... 3.5
couples (North
Carolina)

Foldesy et al.25 Couples recruited 188 ... (752) Vaginal ... ... 4.1 ... ... ...

by mail
(North Carolina)

Gotzsche Female prostitutes 40 ... (385) Vaginal ... ... 5.0 ... ...

et al.16 and male and
female hospital
staff (Denmark)

Sparrow and Male and female 540 1 mo (3685) Vaginal ... ... 5.3 ... ... 5.1
LaVill26,c,g family planning

clinic clients
(New Zealand)

Russell-Brown Local recruits 45 6 wk (358) Vaginal ... ... 6.7 ... ... ...

et al.27 (North Carolina)

Note. Clinical breakage refers to breakage occurring during either intercourse or withdrawal; nonclinical breakage refers to breakage occurring before
intercourse.

aSee correction cited in reference 19.
bRates of condoms slipping down without falling off were 9.5% during intercourse and 16.6% during withdrawal.
cIn these studies, events of breakage and slippage were unambiguously not double counted; in other studies, some condoms that broke may have also

slipped.
dSlippage rate recalculated from original article and reflects condoms that fell off or slipped down during intercourse or withdrawal.
eAmong new condoms used with either no additional lubricant or water-based lubricant. Rates recalculated from original article.
'Breakage rates ranged from 3.5% for a new lot to 18.6% for an 81 -month-old lot.
gin addition, 6 condoms broke and 4 condoms slipped in a total of 19 episodes of anal intercourse when condoms were used.
hExcludes breakage when removing the condom from the penis after withdrawal.
ilncludes breakage when removing the condom from the penis after withdrawal.

to 6.7%. Complete slippage, when the
condom falls off the penis during inter-
course or withdrawal, has only recently
begun to be quantified. Falling-off rates
range from 0.6% to 5.4%. More recent
attention has focused on condoms that
slip down the penis but not completely off
(i.e., partial slippage).

Nevada offers a unique opportunity
to study condom use, particularly the
incidence of condom breakage and slip-
page, among female prostitutes who use

condoms with their clients on a regular
basis.

Methods

Research Design
The study was conducted among

licensed female prostitutes working in

three legal brothels, or "ranches," located

in Storey County, 13.6 km (8.5 miles) east

of Reno. Forty-four women were enrolled

during the 9-day period August 23 to 31,

1993, from Mustang Ranch #1 (20
women), Mustang Ranch #2 (16 women),
and Old Bridge Ranch (8 women). Sub-

jects were required (1) to be at least 18

years old, (2) to have worked in a legal

brothel for at least 1 month prior to the
study, (3) to have worked the previous
day, and (4) to be scheduled to work the
following 3 days.

Brothel managers informed eligible
women of the opportunity to participate
voluntarily in a confidential study on

condom use. The female researcher de-
scribed the purpose of the study, the study
design, and conditions of participation.
Women were assured that information
they provided would not be released to

other parties, including their employers,
coemployees, and law enforcement agen-
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cies. Sex workers indicated consent by
signing a volunteer agreement form. Four
of 48 eligible women refused to partici-
pate: 2 reported that answering personal
questions caused them discomfort, 1

voiced concern about spending potential
work time completing forms, and 1 could
not read English.

The study was conducted in two

phases. First, a 25-minute standardized
interview was administered to assess de-

mographic characteristics and medical,
sexual, and condom use histories. Retro-

spective condom breakage and slippage
rates during vaginal intercourse in a legal
brothel during the previous week ("last
work week"), previous month ("last work

month"), and previous year ("last 12 work

months") were calculated by dividing the

total number of times a condom broke or

fell off by the estimated total number of

times condoms were used during vaginal
intercourse for each period.

For the prospective phase, subjects
were asked to complete identical condom

evaluation forms after each of their next

10 consecutive condom uses. A condom

use was defined as a sexual episode during
which condoms were used; an episode in

which two condoms were used simulta-

neously (doubled up) was counted as one

condom use. Subjects were instructed to

use their own condoms in the way they
normally would. Women were instructed

to save the used condoms in a sealed

plastic bag, so they could be visually

inspected for ruptures and also counted to

verify the total number used.

The forms addressed the following:
whether the condom broke, and, if so,

when it broke and where the break

occurred; whether, during intercourse,

the condom slipped down the shaft of the

penis but did not fall off or fell off

completely; and whether, during with-

drawal, the condom slipped down or fell

off completely. In analyses of prospective

breakage and slippage rates, a hierarchi-

cal convention was used to avoid double

counting of events.19

Subjects were paid $40 for complet-
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TABLE 2-Retrospective Studies of Condom Breakage and Slippage In Developed Countries

Breakage Slippage
Study Population (Location) No. Recall Period(s) Type of Sex Rate, % Rate, %

Consumers Union28 Consumer Reports readers 3300 12 mo Vaginal 0.6 ...

(US) 12 mo Anal 1.0 ...

Albert et al.29 Female family planning 106 12 mo Vaginal 0.8 3.3
clinic clients (Atlanta) Lifetime 1.0 ...

de Graaf et al.30,a Female prostitutes and 126 prostitutes 6 mo Vaginal 0.8 0.3
male clients (the Nether- 82 clients 12 mo 1.5 2.2
lands)

Hatcher and Hughes31 Reproductive health 457 Lifetime Vaginal 1.0 ...

employees, university
students, and family
planning clinic clients
(Atlanta)

Chan-Chee et al.32,b Male and female condom 201 3 mo Vaginal 1.5
purchasers (Paris) 46 3 mo Anal 4.5 ...

Grady and Tanfer33 2039-year-old respon- 1226 6 mo Vaginal, anal, oral 1.9 2.0
dents, 1991 National
Survey of Men (US)

Warner et al.34 Self-selected university 98 1 mo Vaginal 4.6 1.8
students (Atlanta) 12 mo 5.1 4.2

Lifetime 3.7 3.9
Trussell et al.19 Family planning recruits 49 1 mo Vaginal 6.2 1.0

(Atlanta) 12 mo 5.0 1.9
Relationship 3.1 0.8

Trussell et al.20 Family planning recruits 68 1 mo Vaginal 6.3
(Atlanta) 12mo 3.5

Relationship 2.6 ...

Weinstock et al.35,c Male and female sexually 180 2 mo Vaginal 4.3 ...

transmitted disease
clinic attendees (Califor-
nia)

Golombok et al.36 Recruits from gay organi- 97 12 mo Anal 4.7 3.8
zations (London)

Tindall et al.37 Recruited men (Australia) 174 ... Anal 6.0
Richters et al.21 Male sexually transmitted 182 12 mo Vaginal 6.3 2.8

disease clinic attendees 172 12 mo Anal 7.9 5.1
(Sydney, Australia)

Thompson et al.38d Homosexual men (New 1993 12 mo Anal and oral 2.7-3.3 (combined)
York) 0.9-1.2 (combined)

van Griensven et al.39 Homosexual men (Amster- 174 6 mo Anal 8.0 (combined)
dam, the Netherlands)

aSlippage rate reflects condoms that slipped off both before and after ejaculation.
bTotal users for vaginal intercourse excluded seven female prostitutes for whom cumulative data were not available.
Cmn addition, one condom broke in a total of 24 episodes of anal intercourse in which condoms were used.
dCombined failure rates for anal intercourse were 2.7% for receptive partners and 3.3% for insertive partners. Combined rates for oral intercourse were 0.9%

for insertive partners and 1.2% for receptive partners.
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ing the study. The study protocol, volun-
teer agreement form, and instruction
sheet were reviewed and approved by the
Human Investigations Committee at
Emory University. Study materials were
written at the eighth-grade reading level.40
Data analyses were conducted with SAS
and StatXact Turbo. A significance level
ofP < .05 was used.

Subject Characteristics
The average age of enrolled commer-

cial sex workers was 29 years (a= 6.4,
range = 18 to 44). Thirty women (68%)
were White non-Hispanic, 5 (11%) were
Black non-Hispanic, 1 (2%) was Hispanic,
1 (2%) was Asian American, and 7 (16%)
were of mixed race. Eight women (18%)
were married, 19 (43%) had never been
married, and 17 (39%) were separated or
divorced. Participants reported an aver-
age of 13.1 years of education (a= 2.0).
Most women (86%) had either graduated
from high school or earned their general
equivalency diploma. Two women re-
ported having had a sexually transmitted
disease in the previous year. Sexually
transmitted disease histories for the previ-
ous 12 months were verified for each
woman through the brothels' health care
provider.

Women reported experiencing their
first act of vaginal intercourse (whether
consensual or not) at an average age of
15.0 years (a = 3.0, range = 5 to 22).
Fourteen of the participants (32%) had
their first sexual encounter at 13 years of
age or younger. Most women described
their first sexual partner as being a
boyfriend or lover (68%), while others
described this person as being an older
acquaintance (11%), relative (7%), friend
(7%), or casual pickup (5%). The first
vaginal intercourse for 10 of the women
(23%) was nonconsensual.

Table 3 summarizes women's work
experience as prostitutes in the general
sex industry and in legal Nevada brothels.
Twenty-seven women (61%) began work-
ing in a legal brothel the same year they
began working as a prostitute. Ten women
(23%) reported selling sex in Nevada
prior to implementation of the 1988
mandatory condom law.

Results
Retrospective Breakage and Slippage
during Commercial Sex

During the day, week, and month
preceding the study, workers reported
averages of 5 (range = 2 to 17, me-

dian = 5), 34 (range = 10 to 119, me-
dian = 29), and 105 (range = 28 to 476,
median = 84) acts of vaginal intercourse,
respectively. Their average number of acts
of intercourse per month was 27% higher
than the typical sexually active American
woman's 83 acts of vaginal sex per year.4'
All women reported using a condom for
every act of vaginal intercourse with a
brothel client in the previous year.

At least one condom break during
intercourse was reported by 2 women
(5%) for the week prior to the study, by 7
women (16%) for the previous month,
and by 19 women (43%) for the previous
year. The average breakage rates per
condom use were 0.14% (2 of 1473) in the
previous week, 0.19% (9 of 4625) in the
previous month, and 0.12% (49 of 41 127)
in the previous year. Six women (14%)
during the week prior to the study, 17
women (39%) during the previous month,
and 29 women (66%) during the previous
year reported that they had experienced
at least one instance when a condom
completely fell off their client's penis
during intercourse or withdrawal. The
average falling-off rates per condom use
were 0.81% (12 of 1473) in the previous
week, 0.91% (42 of 4625) in the previous
month, and 0.25% (103 of 41 127) in the
previous year. These rates of breakage
and falling off are much lower than those
reported in other retrospective studies of
condom use (Table 2).

Condom breakage and slippage were
not equally distributed within the study
sample. Of the 49 total breaks in the year
prior to the study, 20 (41%) were reported
by 1 woman. Fourteen of the 42 instances
of slippage in the previous month (33%)
were reported by another woman. Like-
wise, 48 of the 103 instances of slippage in
the previous year (47%) were reported by
only 3 women. Of the 44 women, 37
(84%) reported no breakage or slippage
in the previous week, 25 (57%) reported
no breakage or slippage in the previous
month, and 12 (27%) reported no break-
age or slippage in the previous year.
Conversely 1 woman (2%) reported at
least one incident of both breakage and
slippage in the previous week; 5 women
(11%), in the previous month; and 16
women (36%), in the previous year.

Prospective Breakage and Slippage
during Commercial Sex

Forty-one of the 44 enrolled women
(93%) participated in the prospective
trial. Condoms were used in a total of 353
acts of vaginal intercourse with clients.
Over the 3-day study period, 31 women

(76%) completed all 10 condom evalua-
tion forms. Among the 10 women who
evaluated fewer than 10 condom uses, 9
did not have enough clients during the
3-day study period and 1 quit after
assessing 1 condom use. All 41 women

verified using a condom for every act of
vaginal intercourse during the study pe-
riod.

Since women used their own con-

doms in the study, various brands and

types were used. The brands used were

Trojan (174 condom uses [49%]), Kimono
(105 condom uses [30%]), Prime (48
condom uses [14%]), and other (26
condom uses [7%]). Prelubricated con-

doms were used in 228 of the 353 acts of
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TABLE3-Prostitution Work~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TABLE 3Prostitution Work
Experience

Sample

Mean age began
working, y (range)

Asasex worker 21.8 (16-32)
As a licensed 25.0 (17-44)
brothel worker

Length of employment
as a sex worker,
no. subjects (%)

< 1 y 5 (11)
1-2 y 10 (23)
3-10 y 15 (34)
>10y 14 (32)

Length of employment
as a licensed
brothel worker, no.
subjects (%)

< 1 y 12 (27)
1-2 y 11 (25)
3-10 y 15 (34)
>10y 6 (14)

Mean no. of days
worked over the
preceding month
(range)

Past week 6.4 (4-7)
Past month 19.3 (10-28)

Mean no. of clients
over the preceding
month (range)

Previous day 6 (3-12)
Past week 36 (15-84)
Past month 111 (40-336)

Note. Because some clients may elect not
to have vaginal sex during a specific
encounter, while others may have mul-
tiple acts of vaginal sex, workers' aver-
age number of acts of vaginal inter-
course may not always be identical to
the average number of clients during
analogous time periods. For our sample,
the number of clients in the last day
differed from the number of acts of
intercourse in the last day for 24 of the 44
women.
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protected intercourse (65%); in 59 of
these 228 acts (26%), the prelubricant
contained spermicide. Additional water-
based lubricant was used with condoms a
total of 314 times (89%) and was most
frequently applied to the outside of the
condom or the surfaces of the vagina. The
women used no oil-based lubricants. They
purchased condoms directly from the
brothel in only a minority of instances
(25%).

Altogether, condoms were used for
372 episodes between a prostitute and a
client: 353 including and 19 excluding
vaginal intercourse. In 264 of the 372
episodes (71%), the sex worker rubbed
the client's penis with her hand while he
wore the condom, and, in 306 episodes
(82%), the woman performed fellatio
while the client was wearing the condom.
No worker reported anal intercourse.

Subjects reported that no condoms
broke at any time (95% confidence inter-
val [CI] = 0.0%, 0.8%). Lack of breakage
was verified through visual inspection of
each condom by the female investigator at
the completion of the study.

No condoms fell off the penis during
intercourse (95% CI = 0.0%, 0.8%); in
two instances (0.6%), condoms fell off the
penis during withdrawal (95% CI = 0.1,
2.0%). Eight women reported a total of 12
instances (3.4%) of the condom slipping
down the shaft of the penis during
intercourse without falling off (95%
CI = 1.8%, 5.9%). Two women experi-
enced 2 slippages each, and one women
experienced 3 slippages. In 15 of the 351
protected acts of intercourse (4.3%) dur-
ing which condoms neither broke nor fell
off during or after sex, condoms slipped
down the shaft of the penis during
withdrawal without falling off (95%
CI = 2.4%, 7.0%). These 15 slippages
during withdrawal were reported by eight
women; three women each had 1 slippage,
three women each had 2 slippages, and
two women each had 3 slippages. In 5 acts
of intercourse, condoms reportedly slipped
down the shaft both during intercourse
and during withdrawal in the same coital
act. Among the total 17 acts of intercourse
in which the condom fell off or slipped
down during withdrawal, the penis was no
longer erect in 11 instances (65%).

There was no significant difference in
slippage rates (without the condom falling
off) when condoms were prelubricated
(3.5% during intercourse and 3.1% dur-
ing withdrawal) and when condoms were

not prelubricated (3.2% during inter-
course and 6.4% during withdrawal).
Higher slippage rates occurred among

women whose clients had at least one
condom fall off in the previous week
(4.3% during intercourse and 10.6%
during withdrawal) than among women
whose clients did not (3.3% during inter-
course and 3.3% during withdrawal).
Likewise, slippage rates were higher
among women who had worked in a
brothel less than 2 years (5.3% during
intercourse and 10.6% during with-
drawal) than among women who had
worked in a brothel for at least 2 years
(2.7% during intercourse and 1.9% dur-
ing withdrawal). In both of these compari-
sons, only the increased rate of slippage
during withdrawal-normally considered
user error-was statistically significant.

The client reportedly ejaculated dur-
ing 310 (88%) of the 353 acts of protected
vaginal intercourse. Among coital acts in
which the client ejaculated, no ejaculate
spilled or leaked near the vaginal opening
in 300 cases (97%). During 6 acts of
intercourse (1.9%), spillage was con-
firmed by the sex worker. In the remaining
4 acts, the woman was unsure.

Breakage and Slippage Prevention
Strategies

Women were asked to describe rea-
sons for condom breakage and strategies
used to prevent breakage. Insufficient
vaginal lubrication (50%), improper con-
dom use (e.g., use of oil lubricants, use of
old condoms, not leaving space at the
condom tip) (34%), vigorous intercourse
(25%), manufacturing defects (25%), and
use of condoms of improper size (7%)
were most commonly mentioned as rea-
sons for breakage. Among the most-cited
techniques to prevent breakage were use
of additional water-soluble lubricant
(64%); monitoring the condition of the
condom regularly throughout intercourse
(20%); refraining from rough, vigorous
sex (18%); using appropriately sized con-
doms (5%); and changing condoms dur-
ing prolonged intercourse (5%). Many of
these tips have previously been suggested
to prevent condom breakage.l229,42-45

Use of multiple condoms simulta-
neously was also a frequently reported
method (9%) to prevent breakage.
Twenty-nine women (66%) reported that
at least one client had worn two condoms
concurrently during intercourse in the
previous year, for a total of more than
5000 concurrent uses. Eight women re-

ported doubling up condoms during every
act of commercial intercourse in the
previous year. Visual inspection of the
used condoms from the prospective trial
revealed that condoms were doubled up

in 10.8% of the 372 sexual episodes.
Condoms were doubled up primarily to
prevent breakage when women had expe-
rienced a prior condom break, when the
client's penis was very large, when the
client presented with unidentifiable pe-
nile sores or track marks, when a thin
condom was being used, and when the
client requested it. To avoid friction,
women reported applying additional lubri-
cant between the condoms.

Women's explanations for slippage
included too much additional lubricant on
the outside or inside of the condom, a
small-sized penis, loss of penile erection,
and tightening of vaginal muscles during
withdrawal. To prevent slippage, at least
43% of women reported holding onto the
rim of the condom throughout sex as well
as during withdrawal. Some women re-
ported replacing the condom at the first
sign of slippage.

Discussion
Condom breakage was negligible

among this population of female commer-
cial sex workers and their clients. The
prospective breakage rate (0.0%) was
consistent with and supported the retro-
spective breakage rates. Moreover, retro-
spective rates for the previous week,
month, and year corroborated each other
(0.14%, 0.19%, and 0.12%, respectively),
suggesting reliable subject reporting.
These breakage rates during vaginal inter-
course are the lowest published to date
(Tables 1 and 2), suggesting that female
prostitutes who use condoms consistently
may develop techniques to achieve lower
breakage rates than other users.

Similarly, prospective falling-off rates
(0.0% during intercourse and 0.6% after
intercourse) indicated that slippage is not
a problem in this population. Prospective
rates were nearly identical to rates re-
ported for condoms used prior to the trial.
Some condoms slipped down the shaft of
the penis without actually falling off; 3.4%
slipped down during intercourse and
4.3% during withdrawal. Additional re-
search is needed to document this specific
type of slippage.

Our findings should be considered in
light of the following design limitations.
First, licensed sex workers in Nevada
enjoy a work environment that fosters
consistent and correct condom use. Be-
cause of these atypical working condi-
tions, our results would be unlikely to

apply to the entire universe of sex work-
ers. The reported breakage and slippage
rates may not even generalize to the
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overall population of female prostitutes in
Nevada brothels. The three brothels we
investigated may not be representative of
all legal Nevada brothels. Moreover,
biases resulting from self-selection into
the study (the refusal rate was 8%) are
impossible to estimate. Women who had
had problems using condoms in the past
may have chosen not to participate in a
study investigating condom use.

Second, the accuracy of self-reported
retrospective data cannot be verified and
may be flawed by poor memory or
deliberate misreporting. However, for
questions in which certain answers could
threaten employment status as a result of
internal brothel policies, participants ap-
peared to disclose information honestly.
For example, brothel owners attempt to
screen out prostitutes who use drugs, and
evidence of drug use is grounds for
immediate dismissal1; nevertheless, 54%
of subjects admitted to working, on at
least one occasion, while high on drugs
and/or alcohol. In addition, participants'
self-reported sexually transmitted disease
histories were confirmed by the brothels'
health care provider, and the reporting of
no condom ruptures was verified by
physical examination of used condoms.
These findings suggest the reliability of
subjects' responses.

Notwithstanding the limitations of
this study, these subjects demonstrated
abilities to use condoms both consistently
and without breakage. Given that condom
breakage and slippage are primarily due
to incorrect use,13'27'444"8 these sex work-
ers appear to use condoms correctly.
Experience in using condoms has been
shown elsewhere to reduce the likelihood
of breakage and slippage.'1723'24,31'43 Conse-
quently, our low breakage and slippage
rates may be attributable to the consider-
able experience of these consistent con-
dom users.

The implications of these findings
extend beyond the sex worker population.
Condom failures reduce users' confidence
in the product, and fears about product
reliability undermine efforts to promote
the consistent use of condoms.49 To
change attitudes about condoms, health
care providers need to communicate to
their clients that regular condom use may
lead to condom mastery. It has been a

common finding in medicine that experi-
enced users are more likely to have
healthier outcomes through more effi-
cient use of the resource in question.50
The results of this investigation demon-
strate that experienced condom users
have developed techniques for using con-

doms on a regular basis without breakage
and without the condom falling off. There
could be a considerable public health
payoff from promoting these strategies
more widely. D

Acknowledgments
We are indebted to Andy Sack, MBA, George
W. T. Flint, Marvin Albert, MA, Sally Zierler,
PhD, Jacqueline Boles, PhD, Carole A. Camp-
bell, PhD, Susan Brandzel, MPH, William
Graves, PhD, Maxine Keel, Herbert Peterson,
MD, Tom Arrowsmith-Lowe, DDS, MPH,
Scott McGuire, Jack Howard, Alberta Nelson,
RN, Bette Flint and the staff of the Chapel of
the Bells, and the management, staff, and, most
especially, working women of Mustang Ranch
#2, Mustang Ranch #1, and Old Bridge
Ranch.

References
1. Campbell CA. Prostitution, AIDS, and

preventive health behavior. Soc Sci Med.
1991;32:1367-1378.

2. Stein MA. Bordelos of Nevada try to lure
patrons, banish AIDS. Los Angeles Times.
June 8, 1987:3.

3. Prostitution. CQ Researcher. 1993;3:505-
528.

4. Quarterly HIVIAIDS Surveillance Summary.
Carson City, Nev: Nevada Dept of Human
Resources Health Division; October-
December 1993.

5. Centers for Disease Control. Antibody to
human immunodeficiency virus in female
prostitutes. MMIR. 1987;36:157-161.

6. Darrow W, Centers for Disease Control
Collaborative Group for the Study of
HIV-1 in Selected Women. Prostitution,
intravenous drug use, and HIV-1 in the
United States. In: Plant M, ed. AIDS,
Drugs, and Prostitution. London, England:
Tavistock/Routledge; 1990:18-40.

7. Khabbaz RF, Darrow WW, Hartley TM, et
al. Seroprevalence and risk factors for
HTLV-I/II infection among female prosti-
tutes in the United States.JAMA. 1990;263:
60-64.

8. Hume M. State cashes in by gambling on
legalized prostitution. The Vancouver Sun.
March 25, 1992:A1.

9. Reade R, Richwald G, Williams N. The
Nevada legal brothel system as a model for
AIDS prevention among female sex indus-
try workers. Presented at the Sixth Interna-
tional Conference on AIDS; June 23, 1990;
San Francisco, Calif.

10. Baker B. Study of brothel prostitutes finds
little venereal disease. Los Angeles Times.
August 26, 1991:3.

11. Weller SC. A meta-analysis of condom
effectiveness in reducing sexually transmit-
ted HIV. Soc Sci Med. 1993;36:1635-1644.

12. Centers for Disease Control. Update:
barrier protection against HIV infection
and other sexually transmitted diseases.
MMW. 1993;42:589-591,597.

13. Cates W, Stone KM. Family planning,
sexually transmitted diseases and contra-
ceptive choice: a literature update- Part 1.
Fain Plann Perspect. 1992;24:75-84.

14. Roper WL, Peterson HB, Curran JW.
Condoms and HIV/STD prevention-

clarifying the message. Am J Public Health.
1993;83:501-503.

15. Kelly JA, St. Lawrence JS. Cautions about
condoms in prevention of AIDS. Lancet.
1987;1:323. Letter.

16. Gotzsche PC, Hording M. Condoms to
prevent HIV transmission do not imply
truly safe sex. Scand J Infect Dis. 1988;20:
233-234.

17. Richters J, Donovan B, Gerofi J, Watson
L. Low condom breakage rate in commer-
cial sex. Lancet. 1988;2:1487-1488. Letter.

18. Leeper MA, Conrardy M. Preliminary
evaluation of REALITY, a condom for
women to wear. Adv Contraception. 1989;5:
229-235.

19. Trussell J, Warner DL, Hatcher R. Con-
dom performance during vaginal inter-
course: comparison of Trojan-Enz® and
Tactylon3'f condoms. Contraception. 1992;
45:11-19.

20. Trussell J, Warner DL, Hatcher RA.
Condom slippage and breakage rates. Fam
Plann Perspect. 1992;24:20-23.

21. Richters J, Donovan B, Gerofi J. How
often do condoms break or slip off in use?
Int J Sex Transm Dis AIDS. 1993;4:90-94.

22. Steiner M, Piedrahita C, Glover L, et al.
The impact of lubricants on latex condoms
during vaginal intercourse. IntJ Sex Transm
DisAIDS. 1994;5:29-36.

23. Steiner M, Foldesy R, Cole D, Carter E.
Study to determine the correlation be-
tween condom breakage in human use and
laboratory test results. Contraception. 1992;
46:279-288.

24. Steiner M, Piedrahita C, Glover L, Joanis
C. Can condom users likely to experience
condom failure be identified? Fam Plann
Perspect. 1993;25:220-223, 226.

25. Foldesy RG, Steiner M, Dominik R. How
often do condoms really break? In: Proceed-
ings of the Seventh Intemational Conference
on AIDS. June 6-21, 1991;7(2):413. Ab-
stract WD 4101.

26. Sparrow MJ, Lavill K. Breakage and
slippage of condoms in family planning
clinic clients. Contraception. 1994;50:117-
129.

27. Russell-Brown P, Piedrahita C, Foldesy R,
Steiner M, Townsend J. Comparison of
condom breakage during human use with
performance in laboratory testing. Contra-
ception. 1992;45:429-437.

28. Consumers Union. Can you rely on con-
doms? Consumer Reports. March 1989;
54(3):135-142.

29. Albert AE, Hatcher RA, Graves W. Con-
dom use and breakage among women in a
municipal hospital family planning clinic.
Contraception. 1991;43:167-176.

30. de Graaf R, Vanwesenbeeck I, van Zessen
G, Straver CJ, Visser JH. The effectiveness
of condom use in heterosexual prostitution
in The Netherlands. AIDS. 1993;7:265-
269.

31. Hatcher RA, Hughes MS. The truth about
condoms. Siecus. 1988; 17:1-9.

32. Chan-Chee C, de Vincenzi 1, Sole-Pla MA,
Ancelle-Park R, Brunet JB. Use and
misuse of condoms. Genitourin Med. 1991;
67:173-175.

33. Grady WR, Tanfer K. Condom breakage
and slippage among men in the United
States. Famn Plann Perspect. 1994;26:107-
112.

34. Warner DL, Hatcher RA, Boles J, Gold-

November 1995, Vol. 85. No. 11 American Journal of Public Health 1519



Albert et al.

smith J. Practices and patterns of condom
usage for prevention of infection and
pregnancy among male university students.
Presented at the Eleventh Annual Na-
tional Preventive Medicine Meeting; March
1994; Atlanta, Ga.

35. Weinstock HS, Lindan C, Bolan G, Keg-
eles SM, Hearst N. Factors associated with
condom use in a high-risk heterosexual
population. Sex Transm Dis. 1993;20:14-20.

36. Golombok S, Sketchley J, Rust J. Condom
failure among homosexual men. J AIDS.
1989;2:404-409.

37. Tindall B, Swanson C, Donovan B, Cooper
DA. Sexual practices and condom usage in
a cohort of homosexual men in relation to
human immunodeficiency virus status. Med
JAust. 1989;151:318-322.

38. Thompson JLP, Yager TJ, Martin JL.
Estimated condom failure and frequency
of condom use among gay men.Am JPublic
Health. 1993;83:1409-1413.

39. van Griensven GJP, de Vroome EMM,
Tielman RAP, Coutinho RA. Failure rate

of condoms during anogenital intercourse
in homosexual men. Genitounn Med. 1988;
64:344-346.

40. Doak CC, Doak LG, Root JH. Teaching
Patients with Low Literacy Skills. Philadel-
phia, Pa: JB Lippincott Co; 1985.

41. Trussell J, Leveque JA, Koenig JD, et al.
The economic value of contraception: a
comparison of 15 methods. Am J Public
Health. 1995;85:494-503.

42. de Wit J, de Vroome E, van Griensven G,
Sandfort T. Failure rate of condoms among
gay men. Presented at the Eighth Interna-
tional Conference on AIDS/III STD World
Congress; July 1992; Amsterdam, the Neth-
erlands.

43. Liskin L, Wharton C, Blackburn R, Kestel-
man P. Condoms-now more than ever.
Popul Rep. 1990;18:7-12.

44. van Griensven GJP, Samuel MC, Winkel-
stein W. The success and failure of condom
use by homosexual men in San Francisco. J
AIDS. 1993;6:430-431. Letter.

45. Goldsmith MF. Sex in the age of AIDS

calls for common sense and 'condom
sense.'JAAL4. 1987;257:2261-2266.

46. Centers for Disease Control. Condoms for
prevention of sexually transmitted dis-
eases. MMWR 1988;37:133-137.

47. Middlestadt S. Condom skills and use:
evaluating the impact of skill training;
going beyond physical skill to increase use.
Presented at Communication for Behavior
Change, AIDSCOM Task Force Meeting;
March 28, 1991; Rosslyn, Va.

48. Liskin L, Church CA, Piotrow PT, Harris
JA. AIDS education-a beginning. Popul
Rep. 1989;17:14-19.

49. Grady W, Hayward M, Florey F. Contra-
ceptive discontinuation among married
women in the United States. Stud Fam
Plann. 1988;19:227-235.

50. Bennett CL, Garfinkle JB, Greenfield S, et
al. The relation between hospital experi-
ence and in-hospital mortality for patients
with AIDS-related Pneumocystis cannii
pneumonia.JAMA. 1989;261:2975-2979.

1520 American Journal of Public Health November 1995, Vol. 85, No. 11


