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Cocaine/crack use could also lead to a
decreased use of prenatal care, thereby
causing missed opportunities for the de-
tection and treatment of syphilis (38% of
case mothers who used cocaine/crack
had no prenatal care). The lower socio-
economic status of cocaine/crack-using
mothers could be associated with a de-
creased availability of health services
for this population, or with inadequate
services. Among women who gave birth
to babies with congenital syphilis in
NYC who were reported in 1989 and
who were documented to have received
prenatal care, only a small proportion
were documented to have received treat-
ment for syphilis during their pregnan-
cy.14 Since so few delivering women re-
ceived treatment for syphilis, treatment
failure is probably not an important factor
in the increase of congenital syphilis
cases.

The provision of accessible and ade-
quate prenatal health care, along with ed-

ucation targeted to women who engage in
high-risk sexual activities, is needed to
confront the epidemic of congenital syph-
ilis in NYC. [
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Inrodudion
Prisoners have a high prevalence of

drug use, psychiatric disorders, trauma,
alcohol abuse, and chronic medical con-
ditions such as respiratory diseases and
hypertension.1'2 The number of incarcer-
ated women in the U.S. increased 53%
between 1983 and 1987.3 At our study site
the number of female prisoners has more
than doubled in the last 5 years (SS:un-
published data).

Prevalence rates as high as 10% for
cervical carcinoma in situ, 16% for syphi-
lis, and 5% for gonorrhea have been re-
ported in incarcerated adultwomen.7 No
studies of human papillomavirus (B{PV)
have been published. Because prisoners
have high rates of drug use and prostitu-
tion,3 many are likely to have been ex-
posed to the human immunodeficiency vi-
rus (HIV) through these routes.8 Women
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with HIV may have higher risk of HPV-
associated cervical cytologic abnormali-
ties.9

We undertook a cross-sectional
study of the prevalence of HPV, gonor-
rhea, syphilis, and cervical cytology in im-
prisoned women, examined selected be-
havioral risk factors for HPV and other
sexually transmitted diseases (STDs), and
looked for any association of HPV with
cervical abnormalities in this population.

Methods
All female detainees at theNewYork

City Correctional Institute forWomen un-
dergo an intake examination at the Mon-
tefiore Medical Center/Rikers Island
Health Service, which provides compre-
hensive health care to the Rikers Island
Jail complex on a contractual basis with
theNewYork City Department ofHealth.
During four nonsuccessive weeks in 1988,
eligible female detainees were asked to
participate in this study. Eligibility criteria
included age less than 50 years, ability to
speak English, an intact uterine cervix,
history of heterosexual relations, and
competency to give informed consent.

The usual medical intake evaluation
includes standardized medical history and
a physical including pelvic exam and lab-
oratory tests for TB, syphilis, gonorrhea,
pregnancy, and a Pap smear. Those who
agreed to participate also received a struc-
tured interview before the usual intake and
cervicovaginal lavage for HPV.'0 The
structured interview elicited additional in-
formation about sexual and medical histo-
ries. Demographic data of participants and
nonparticipants were abstracted from the
standardized prison medical charts.

All lab analyses were conducted in a
blinded fashion. For analytic purposes,
normal Pap smears and those showing
only atypia with inflammation were con-
sidered "no significant pathology"; those
classified with atypia and mild dysplasia,
or Class III or IV, were considered ab-
normal in accordance with the Bethesda
cytologic classification system.1" Syphilis
serology was evaluated by rapid plasma
reagent tests and, if positive, by fluores-
cent treponemal antibody (FTA) tests.
Neissena gonorrhoeae samples were ob-
tained from the endocervix with a cotton
swab and cultured on Thayer Martin
plates. HPVDNAwas extracted from ex-
foliated cervicovaginal cells collected by
lavage. DNA was digested with a Pst 1
and resultant DNA fragments were sepa-
rated by gel electrophoresis. HPV DNA
was detected by Southern blot analysis

with a mixed probe containing radiola-
belied HPV 11, 16, 18, and 31 DNA ini-
tially under low stringency and following
hybridization, under moderate stringency
conditions according to techniques previ-
ously published.10 Statistical calculations
included odds ratios (ORs) and Mantel-
Haenszel ORmH to measure strength of
association.

Results
Of 145 detainees, 130 met inclusion

criteria, and 114 (88% of eligible women)
agreed to participate. The most common
reason given for refusal was belief that
they were not infected; the most common
reason for exclusion was a history of hys-
terectomy. Participants' (N= 114) average
age was 26.6 years (standard deviation
[SD] ± 6.2 years); 53% were Black, 30%
Hispanic, and 17% White. Nonpartici-
pants' (N= 16) average age was 27.2 years
(SD t 6.8 years); 62% were Black, 25%
Hispanic, and 13% White. Sixty-eight per-
cent of the women acknowledged use of
some drug, 53% admitted to habitual use
of cocaine, and 99% smoked cigarettes.

The median number of reported sex-
ual partners in the last yearwas 1 (range =
0-2500). Fifty-six percent of the women
stated they knew their sexual partners had
other sexual partners. The mean age at first
coitus was 15 years. Forty women (35%)
practiced contraception: 32 used condoms,
5 had tubal ligations, 2 used IUDs and 1
used contraceptive sponges. None used
oral contraceptives. Ofwomen using con-
doms, 80o used them "most" or "all the
time." A trend of increased condom use
was observed among women with greater
numbers of sexual partners (Table 1).

STDs were common: 7% of the
women (8/111, 3 missing) had positive
gonorrhea cultures, and 22% (24/108, 6
missing) had positive FTA. HPV was the
most prevalent STD: 35% of the partici-
pants (40/114) were infected.

Pap smears were abnormal in 9% of
the women (9/104, 10 missing). There
were no cases of invasive cervical cancer.
Five of nine women with abnormal Pap
smears (56%) were infected with HPV
compared to 30 of 95 (32%) women with-
out significant Pap smear pathology (OR
= 2.7,95% confidence interval [CI] = 0.7-
10.4). HPV type was not associated with
Pap smear abnormality (RD. Buk,- un-
published data). The common HPV type
prevalence rates were 28% types 16 and
18, 10% type 42, 2% types 6 and 11, and
35% "related" types. Younger women
(<25 years) were more frequently HPV
infected (OR = 2.0,95% CI = 0.9-4.5) and
were more likely than older women to
have had 2 to 24 sexual partners in the
previous year (OR = 2.4, 95% CI = 1.01-
5.8). There was an unstable relationship
between age and HPV infection when
number of sexual partners was controlled
for (ORM] = 1.8, 95% CI = 0.8-4.1).

Discussion
In 1988, the typical female detainee at

Rikers Island was awoman in her mid-20s
who engaged in multiple potentially harm-
ful behaviors, including cigarette smok-
ing, cocaine use, sexual activityby age 15,
more than one sexual partner in the last
year, and low frequency of condom use.
The prevalence of STDs and abnormal
Pap smears among the women inmates is
of a magnitude similar to that of other
studies in young inner city and prison
women.1214 The marked frequency of
condom use in highly sexually active
women is probably associated with pros-
titution. The highHPV prevalencemaybe
related to sensitive cell samplingandDNA
detection methods."5 Although this study
did not assess incidence through repeated
testing, such studies would be desirable."6

The majority of these women did not
practice safe sex; 72% had not used con-
doms. These rates ofcondom use are sim-
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ilar to those reported among juvenile de-
tainees.13 High STD rates and low use of
barrier contraception are particularly dis-
turbing given the prisoners' increased risk
of infection with HIV17'18 and the in-
creased risk of HPV-associated cervical
cytologic abnormalities in immunocom-
promised women.9'19

These data suggest the need for uni-
versal Pap smear and STD screening of
women in prisons and jails, careful fol-
low-up of women with abnormal Pap
smears and those who may be HIV posi-
tive, and health education for barrier con-
traception and STD prevention. l
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