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Iniodudion
Prevalence rates of human immuno-

deficiency virus type 1 (HIV-1) infection
in female prostitutes in the United States
have been reported to be as high as 58
percent.1'2 These prostitutes' risk of infec-
tion is probably associated more with in-
travenous (IV) drug use than with sexual
activity.3'4 Male and female prostitutes
have high rates of hepatitis B (HBV)
infection.5 Hepatitis C (HCV) rates in
prostitutes are not well known, but a high
prevalence in IV drug users has been doc-
umented.6'7 Although transmission pat-
terns for human lymphotropic virus types
I and II (HTLV UI/) are unclear, the prev-
alence in 1305 female prostitutes in the
United States was almost 7%.8

Most published surveys of prosti-
tutes have been subject to selection bias
because prostitutes were sampled at clin-
ics, prisons, or treatment programs. The
current study minimized such bias by
sampling all street prostitutes in a circum-
scnrbed area known to be frequented by
prostitutes.

The purpose of this study was to as-
sess risk behaviors and to quantify the
prevalence of HIV-1, HBV, HCV, syph-
His, and HTLV VII in street prostitutes
and others soliciting sex.

(HBcAb) and surface antigen (HBsAg).
Antibodies to HCV and HTLV I/I were
detected by enzyme immunoassay. The
micro-hemagglutination assay was used
for Treponena pallidum antibodies.

Individuals were classified as prosti-
tutes ifthey reported having ever received
money or drugs for sex. Condom use was
assayed by reported use during any sexual
activity in the previous month.

All analyseswere carried outwith the
EGRET statistical package.9 Odds ratios
and confidence intervals for univariate
and multivariate effectswere estimated by
logistic regression.10

Resuts
Of the 120 persons approached, 109

(91%) agreed to participate. All accepted
voluntary HIV-1 testing and counseling.
Participant characteristics are shown in
Table 1. Although all participantswere so-
liciting sex, only 73% reported doing so to
receive money or drugs. All reported cli-
ents were male. One third of the male
prostitutes behaved and were dressed as
women at the time of interview. Most
study participants expressed great con-
cern about their health status, especially

Melwds

In July and August of 1990 we con-

tacted all persons who appeared to be so-

liciting clients for sexual activity in a geo-

graphically defined area known to be
frequented by prostitutes. Subjects were
offered $20 to be interviewed and provide
an anonymous blood sample. A standard
questionnaire was used and one investi-
gator (S.R.T.) was always present. Test
results and posttest counselingwere made
available through street outreach and the
public sexually transmitted disease (STD)
clinic.

HV-1 antibodies were detected by
enzyme inmunoassay and confirmed by
immunofluorescence assay. HBV infec-
tion was assessed by core antibody-IgG
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the risk of HIV infection, and responded
enthusiastically to education.

Three persons had antibodies to
HIV-1. Two were Hispanic homosexual
males who reported engang in receptive
anal intercourse; one of these also re-
ported intravenous (IV) drug use. Both
had antibodies to HBV, but not to HCV.
The third person who was HlV-positive
was a non-Hispanic white female prosti-
tutewho used IV drugs and had antibodies
to HBV and HCV.

Fifty-eight percent of the study par-
ticipants had antibodies to either HBV or
HCV; 42% were negative for both. Of all
participants, 14% had antibodies to HBV
only, 20%o had antibodies to HCV only,
and 25% had antibodies to both. Seven
percent had detectable HBsAg. Individu-
als reporting IV drug use had HBV and
HCV rates of46% and 64%, respectively.
Eight (8%) had antibodies to syphilis. Two
persons had antibodies to HTLV II (but
not to HIV-1).

Table 2 shows the univariate associ-
ations ofvarious factors with hepatitis an-
tibodies. Variables associated with both
HBV and HCV included increased age,

female gender, and IV drug use. Individ-
uals reporting IV drug use were 45 times
more likely to have HCV antibodies than
were those reporting non IV drug use. Of
the 19 study participants who were
younger than 20 years of age, none
showed infection with HBV; one had an-
tibodies to HCV. Females were six times
more likely than males to have HCV an-
tibodies. HCV was associated with both
prostitution and increased number of sex-
ual partners per night. Seropositivity to
HBVwas related to reportedcondom use.
Neither ethnicity nor sharing needles was
signiicantly related to HBV or HCV. Re-
ceptive anal intercourse was not associ-
ated with HBV orHCV infection. To test
the independence of signifcant univariate
associations, we used a stepwise logistic
regression model (Table 3). Increased age,
IV drug use, and reported use ofcondoms
were independent risk factors for antibod-
ies to HBV. For HCV, IV drug use and
female gender were independent risk fac-
tors.

The effect of female gender on HCV
infection was evaluated separately for IV
drug users and nonusers. The odds ratios

were 6.9 (95% CI = 1.7, 27.6) and 4.4
(95% CI = 0.3, 79.7) for drug users and
nonusers, respectively. Thus, female
gender remained significant only for IV
drug users.

Condom use was compared for those
olderandyoungerthan 25years of age; the
positive association of condom use with
HBV remained significant only in those
older than 25 years.

DIussion
The HIV-1 seroprevalence rate in

this population was surprisingy low (3%),
especially when compared with the 27%
seroprevalence rate in homosexual men
attending the local publicSTD clinic (New
Mexico Department of Health, Office of
Epidemiology, unpublished data, 1991).
The relatively high prevalence of HBV
and HCV allowed us to analyze risk fac-
tors known to be associated with HlV-1
transmission.

IV drug use was strongly associated
with HBV and HCV infection. However,
we found no significant association be-
tween self-reports of sharing injection
equipment and HBV or HCV infection.
An analogous lack of association between
reported use of shared equipment and
HIV infection has been documented.11.12
Responses to questions about shared in-
jection equipment may be unreliable be-
cause of reluctance to admit this behavior
and because of ambiguous definitions of
"sharing."3

Unexpectedly, reported use of con-
domswas positively associatedwithHBV
infection, as has been previously ob-
serVed,13 though this association was sta-
tistically significant only for those older
than 25 years of age. We speculate that
high rates of currt condom use may be
associated withpast high-risk behavior or
exposures.

That receptive anal intercourse was
not associated with HCV infection in our
study sample is not surprising. Most pub-
lished surveys suggest that HCV is ineffi-
ciently transmitted sexually, compared
with HBV and HIV.6,14,15 The lack of as-
sociation between receptive anal inter-
course and HBV is unclear. Self-reports
of sexual activity may be unreliable; also,
infection may have occurred prior to the
period for which the behavior was as-
sessed.6

Age was an important risk factor for
HBV, reflecting the cumulative effect of
risk behaviors. Female gender remained
a risk factor for HCV. Subjectively, it
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appeared that female IV drug users had :. :.,.
more needle-sharing partners than did
males.

The population we studied is charac-
terized by alrigrtsof behaviors as-
sociated with tasiiOn of infectious
diseases, as evidenced by the 58% sero-

prevalence of HBV, HCV, or both. The
current low rate Of H1V-l infection in this

grop ignlsan opportunity for preven-
tive intervention. Hlistorically, prostitutes
and IV drug users have been assumed to ..~......
be nonresponsive to preventive efforts. In ~.
our study, however, most individuals
were very responsive to information and ~ B
appeared likely to attempt to protect
themselves by using condoms and dlean
needles. The very hihlevel of study par-
ticipation (91%) of prostitutes who were
approached in their work environment in-
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dicates that street-based outreach pro-
grams may be an effective method for
reaching this population. 0
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