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Abstract

Background: Women in criminal justice settings have an increased prevalence of cervical cancer compared with
the general population. However, little is known about abnormal cervical cancer screening results among
women in jail and community-based criminal justice settings. Thus, the aims of this study were to compare the
prevalence of self-reported abnormal Papanicolou (Pap) test results in women in jail and under community
criminal justice supervision and to examine factors associated with abnormal Pap tests in these criminal justice
settings.
Methods: We analyzed data from two cross-sectional surveys of women in jails and community corrections in
two Southern cities (n = 380) about their history of abnormal Pap tests and risk factors for cervical cancer.
Univariate analyses (analysis of variance [ANOVA] and chi-square) and a binary logistic regression analysis
were conducted to test associations between a history of abnormal Pap testing and factors known to be asso-
ciated with cervical cancer.
Results: Nearly half of the women surveyed (n = 163, 43%) reported ever having an abnormal Pap test. There
was a high prevalence of risk factors for cervical cancer among women with and without an abnormal Pap test.
After controlling for age and race, there were significant associations between an abnormal Pap test and in-
consistent use of barrier protection (odds ratio [OR] 2.01, 95% confidence interval [CI] 1.18-3.43), having a history
of gynecologic infections (OR 1.68, 95% CI 1.05-2.67), and having a history of sexually transmitted diseases (OR
1.92, 95% CI 1.17-3.15).
Conclusions: Women in jail and under community justice supervision reported a high prevalence of risk factors
for cervical cancer. Because of their high prevalence of abnormal Pap testing, women in criminal justice settings
may be appropriate targets for improved cervical cancer screening, prevention with human papillomavirus
(HPV) vaccination, risk reduction education, and treatment.

Introduction

Women in jails and prisons are at high risk for cervical
cancer,1–3 and cervical cancer is the most common type

of cancer among female prisoners.4 Based on nationally rep-
resentative surveys, women in U.S. jails and prisons have
significantly greater odds than the general population of
having cervical cancer.1 Women in Ohio prisons had a higher
rate of high-grade cervical lesions than women in the general
population but a lower rate of a biopsy follow-up.5 In Canada,
girls in juvenile detention had higher rates of abnormal Pa-
panicolou (Pap) tests than the general adolescent female
population.6 Given these higher risks to incarcerated girls

and women, a California study demonstrated that women
frequently have had Pap testing in jails and prison and are
willing to have Pap testing in correctional settings,7 so op-
portunities exist to intervene in criminal justice settings.

Little is known about the prevalence of abnormal Pap
testing and associated factors in the full range of criminal
justice settings that supervise women in the United States. The
criminal justice population in the United States is large, with
over 7 million individuals under criminal justice supervision
at year end 2008. Of those, women represented 12% of the
parole population but 24% of the probation population.8

Community supervision, which includes both parole and
probation, involves being under criminal justice supervision

1Division of General Internal Medicine and 2Division of Substance Dependence, University of Colorado School of Medicine, Aurora,
Colorado.

3Denver Health Medical Center, Denver, Colorado.
4Department of Psychiatry, University of Alabama at Birmingham, Alabama.

JOURNAL OF WOMEN’S HEALTH
Volume 20, Number 12, 2011
ª Mary Ann Liebert, Inc.
DOI: 10.1089/jwh.2011.2864

1839



while still living in the community. In the United States, in-
dividuals are detained in jails while awaiting trial or while
serving short-term (less than 1 year) sentences.9

Addressing the risk for cervical cancer among women
in the criminal justice system may offer the opportunity to
address health disparities and encourage the provision of
preventive health services to an otherwise underinsured
and underserved population. African American and Latina
women are disproportionately represented in U.S. jails and
prisons.10 African American and Latina women also have a
higher incidence and mortality rate from cervical cancer than
white women.11 Underinsurance and limited access to care
can be a problem for African American and Latina women.12

Little is known about women in community criminal justice
settings, but incarcerated women have historically lacked
access to preventive healthcare and are underserved when it
comes to their reproductive health.13,14 Offering preventive
health services to women involved in the criminal justice
system may help ameliorate health disparities and poor
health outcomes.

Pap testing (cervical cytology) is a way to detect precan-
cerous and cancerous cervical lesions by identifying women
who need further diagnosis and treatment. Few studies of
cervical cancer or screening have included women in jails7,15

and prisons,1,16–18 and none, to our knowledge, have included
women living in the community but involved with the crim-
inal justice system, such as those on parole or probation
(community supervision). Furthermore, studies have not ex-
amined risk factors for cervical cancer among inmates or other
criminal justice populations.

Common risk factors for abnormal Pap tests and cervical
cancer for women include early sexual activity, having un-
protected sex, and a lack of health education. Multiple sexual
partners among young adults can increase the risk of ac-
quiring human papillomavirus (HPV),19,20 which is impli-
cated in 99% of cervical cancer cases.14 Other risk factors for
cervical cancer include tobacco use,21,22 pregnancy at a young
age,23,24 parity,25 and not receiving Pap testing. Women in-
volved in the criminal justice system are likely to be at higher
risk for cervical cancer because of a history of multiple sex
partners,26 early parity, trading sex for money or drugs,27,28

and tobacco use.
We designed this study to compare the prevalence of re-

ported abnormal Pap tests in women involved with the
criminal justice system in jail and in the community in two
Southern cities. We also sought to examine tobacco use, par-
ity, and history of a sexually transmitted infection (STI) as
factors associated with abnormal Pap tests in women in-
volved in the criminal justice system. We tested the following
hypotheses. Hypothesis 1: A high proportion of women in the
criminal justice system would report a history of abnormal
Pap testing. Hypothesis 2: Factors associated with women
reporting abnormal Pap testing, compared with women
without abnormal tests, would correspond to the risk factors
for cervical cancer in the general population.

Materials and Methods

Study design

This study is an analysis of data from two cross-sectional
surveys of women in jails and community corrections aimed
at examining the prevalence of abnormal Pap testing and

factors associated with abnormal Pap tests in these settings.
The surveys were originally designed to examine the sexual
and reproductive health of criminal justice involved women.

Participants

Participants were women at least 18 years old who were
involved with the criminal justice system. Women who
were underage (i.e., <18 in Virginia and <19 in Alabama)
were excluded. The total sample included 390 participants,
of whom 188 participants were in jail and 202 participants
were in community supervision programs. Ten women did
not answer the question on abnormal Pap testing (perhaps
because they had not been tested) and were excluded from
further analysis (3 from the jail sample and 7 from the com-
munity supervision sample).

Procedures

Participants for the jail sample were recruited from five
local jails around a medium-sized metropolitan area in
the southeast. Announcements explaining the survey were
made in the common areas of the jails. Potential participants
were free to ask questions after the announcement or in pri-
vate with the research staff. All women who were present to
hear the announcement received a stamped envelope to use to
mail a letter to family or friends, regardless of their comple-
tion of the survey. These letters were provided as compen-
sation for their time in completing survey materials but were
not contingent on study participation. Women in the com-
munity supervision sample were recruited from a community
corrections office in a different southern correctional system.29

Women in a community corrections office were recruited at
the time they checked in for urine drug screening through
convenience sampling. Women who agreed to participate
took a survey and completed it on their own in private. Par-
ticipants were told to not write their name or any other
identifying information on the survey. Surveys were returned
directly to a locked box located onsite at the jail or the com-
munity corrections office that was able to be accessed only by
the research team. Members of the research team collected the
surveys from the locked boxes.

Instrument

The surveys were modeled after similar areas of inquiry
noted in the prior literature on incarcerated women.13 The
surveys were developed by an obstetrician/gynecologist, a
psychologist (K.L.C.) with experience doing research in cor-
rectional populations, and a medical student and reviewed by
several additional individuals before field implementation.
The two surveys were identical, with the exception that the
survey administered to the community custody sample had
additional questions not used in the current analysis. The self-
administered surveys included demographic information
(e.g., self-reported race), most frequent birth control used,
history of STIs and other gynecologic infections, number of
sexual partners in the past 3 months, number of pregnancies,
number of live births, tobacco use, and if they currently have
a healthcare provider. Participants were asked about the
consistency of their use of a barrier during intercourse (i.e.,
always, sometimes, or never). Inconsistent use was oper-
ationalized as never or sometimes using a barrier as opposed
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to always using a barrier. Cervical cancer risk was assessed by
asking one question about history of an abnormal Pap test:
Have you ever had an abnormal Pap smear? The surveys took
about 10–15 minutes to complete. Institutional Review Board
approval was obtained from Virginia Commonwealth Uni-
versity and the University of Alabama at Birmingham.

Statistical analyses

Univariate analyses were used to compare the character-
istics of women with abnormal Pap test results vs. normal
Pap test results on sexual health characteristics. Frequency
distributions were used to describe the demographic charac-
teristics of the sample. We compared having a usual source of
medical care as well the prevalence of abnormal Pap test
results history between the two criminal justice settings
(jail vs. community corrections) from the two cities using chi-
square analyses. We evaluated tobacco, history of STI, num-
ber of sexual partners, and inconsistent use of a barrier
method as risk factors for abnormal Pap tests using binary
logistic regression, adjusted for age and race. We selected
these factors to examine because they are known risk factors
for cervical cancer in the general population. We generated
odds ratios (OR) and 95% confidence intervals (CI). Missing
data points were excluded on a case by case basis for the
univariate analyses. Participants’ data were excluded from
the multivariate analysis if one of the variables of interest was
missing from the data. Analysis was carried out using SPSS
version 18.0.

Results

Table 1 describes the demographic characteristics of the
sample and by self-report of an abnormal or normal Pap
testing history. Nearly half of the women surveyed (n = 163,
43%) reported ever having an abnormal Pap test. There was
no significant difference in the proportion of women with
abnormal Pap testing by setting (jail, 40.5% vs. community
corrections, 45.1%, p = 0.366). The mean age of the jail sample
was 36.8 (standard deviation [SD] 8.8) years, and the mean
age of the community corrections sample was 30.8 (SD 8.9)
years.

Table 2 provides health-related characteristics by Pap
testing, as well as bivariate associations between potential risk
factors and protective factors and abnormal Pap tests. Overall,
there was a high prevalence of risk factors for abnormal
Pap tests among women in the sample. For instance, 64% of
the women were current smokers, and 63% reported more
than one sexual partner over the past 3 months. Inconsistent
use of a barrier during sexual intercourse ( p < 0.05) and a
lower frequency of barrier use when having sexual inter-
course ( p < 0.05) were associated with increased reports of
abnormal Pap tests. A history of any STI ( p < 0.01), including
chlamydia ( p < 0.05) and genital warts ( p < 0.05), was signifi-
cantly associated with a history of an abnormal Pap test.
Additionally, a history of any gynecologic infection ( p < 0.01)
including candidiasis ( p < 0.05) and bacterial vaginosis
( p < 0.05), was significantly associated with a reported history
of an abnormal Pap test. Having a healthcare provider was
not significantly associated with ever having an abnormal Pap
test. Eighty percent (n = 306) of women reported a history of
pregnancy, and 73.9% (n = 291) reported a history of giving
birth. Number of live births was not associated with reporting
an abnormal Pap test.

Table 3 presents the association between potential risk and
protective factors for cervical cancer and abnormal Pap testing
in multivariable analysis. After controlling for age and race,
there were significant associations between an abnormal Pap
test result and inconsistent use of barrier protection (OR 2.01,
95% CI 1.18-3.43), having a history of gynecologic infections
(OR 1.68, 95% CI 1.05-2.67), and having a history of STIs (OR
1.92, 95% CI 1.17-3.15) (Table 3). In multivariable analysis,
there was no association of abnormal Pap testing with African
American race or number of sexual partners over the past 3
months.

Discussion

Our study demonstrates a high prevalence of self-reported
abnormal Pap test results in a jail and community supervision
population and a high prevalence of risk factors for cervical
cancer, consistent with our first hypothesis. These results are
consistent with other studies that demonstrate a higher

Table 1. Demographic Characteristics by Self-Report of History of Abnormal or Normal Pap Test

Overall sample (n = 380) Abnormal Pap test (n = 163) Normal Pap test (n = 217)

Variable Mean (SD) or n (%) Mean (SD) or n (%) Mean (SD) or n (%) Chi-square or F

Race
Caucasian 187 (49.2) 82 (50.3) 105 (48.4) 0.14
African American 193 (50.8) 81 (49.7) 112 (51.6)

Age 33.7 (9.31) 33.3 (8.6) 34.2 (9.8) 0.73
Marital status

Single 313 (83.7) 136 (84.0) 117 (83.5) 0.01
Married/partnered 61 (16.3) 26 (16.0) 35 (16.5)

Education
< High school 93 (24.5) 42 (25.8) 51 (23.5) 1.63
High school/GED 205 (53.9) 82 (50.3) 123 (56.7)
‡ High school 82 (21.6) 39 (23.9) 43 (19.8)

Full-time employment 215 (57.8) 86 (53.1) 129 (61.4) 2.61
Criminal justice setting

Jail 185 (48.7) 75 (46.0) 110 (50.7) 0.82
Community 195 (51.3) 88 (54.0) 107 (49.3)

GED, general equivalency diploma; SD, standard deviation.
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prevalence of cervical cancer among women in prison and
jail than in the general population,1 but prior studies have
not examined the prevalence of abnormal Pap test results
in the community corrections population or potential demo-
graphic, behavioral, and medical factors associated with ab-
normal Pap tests.

In our study, jail and community corrections populations
were similar in terms of their prevalence of abnormal Pap test
reporting. Our analysis suggests that differences between
women who did and did not report abnormal Pap tests were
related to differences in sexual behavior and medical factors.
Consistent with our second hypothesis, we observed three
factors that were significantly associated with abnormal Pap

test results in these criminal justice populations: history of
inconsistent condom use, history of STIs, and history of other
gynecologic infections. In contrast, other classic risk factors for
cervical cancer (tobacco use) may not be associated with ab-
normal Pap tests in this population with a high prevalence of
both abnormal Pap tests and tobacco use.

Our results that many women reported a history of an
abnormal Pap test suggest that it is appropriate for women
with criminal justice involvement to have access to cervical
cancer screening that at least meets guidelines set forth for the
general population. The United States Preventive Services
Task Force (USPSTF) review of cervical cancer screening
suggests that use of Pap testing reduces the incidence of and

Table 2. Health-Related Characteristics by Pap Testing History

Overall sample (n = 380) Abnormal Pap test (n = 163) Normal Pap test (n = 217)

Variable Mean (SD) or n (%) Mean (SD) or n (%) Mean (SD) or n (%) Chi-square or F

Current smoker 240 (64.0) 108 (66.7) 132 (62.0) 0.88
Sex partners over 3 months 1.42

None 25 (6.7) 8 (5.0) 17 (8.1)
1 147 (39.6) 65 (40.4) 82 (39.0)
> 1 199 (53.6) 88 (54.7) 111 (52.9)

Most frequent birth control 6.20*
Condoms 156 (43.0) 55 (35.5) 101 (48.6)
No barrier 207 (57.0) 100 (64.5) 107 (51.4)

Inconsistent use of
barrier method

93 (24.5) 30 (18.4) 63 (29.0) 5.69*

History of STIs
Any 151 (40.4) 78 (48.4) 73 (34.3) 7.65**
Gonorrhea 55 (14.6) 28 (17.4) 27 (12.6) 1.72
Chlamydia 71 (18.9) 38 (23.6) 33 (15.3) 4.09*
Genital warts 18 (4.8) 12 (7.5) 6 (2.8) 4.39*
HSV 21 (5.6) 11 (6.8) 10 (4.7) 0.83
Syphilis 10 (2.7) 6 (3.7) 4 (1.9) 1.24
Chancroid 2 (0.5) 1 (0.6) 1 (0.5) 0.04
Trichomoniasis 76 (20.2) 38 (23.6) 38 (17.7) 2.01
Hepatitis B 11 (2.9) 7 (4.3) 4 (1.9) 2.74
Hepatitis C 37 (9.8) 20 (12.4) 17 (7.9) 2.12
HIV 5 (1.3) 2 (1.2) 3 (1.4) 0.02

History of gynecologic infections
Any 168 (45.0) 87 (54.0) 81 (38.2) 9.26**
Candidiasis 146 (38.8) 75 (46.6) 71 (33.0) 7.13**
Bacterial vaginosis 58 (15.4) 33 (20.5) 25 (11.6) 5.55*
Toxic shock syndrome 5 (1.3) 3 (1.9) 2 (0.9) 0.61
Vaginitis 18 (4.8) 8 (5.0) 10 (4.7) 0.02

Medical problems
Any 53 (14.1) 22 (13.7) 31 (14.4) 0.04
Breast cancer 5 (1.3) 0 (0.0) 5 (2.3) 3.78
Uterine cancer 6 (1.6) 4 (2.5) 2 (0.9) 1.43
Diabetes 16 (4.2) 9 (5.6) 7 (3.2) 1.25
Heart problems 30 (8.0) 11 (6.8) 19 (8.8) 0.49
Blood clots 4 (1.1) 2 (1.2) 2 (0.9) 0.09

Healthcare providera

Any 226 (60.4) 101 (62.7) 125 (58.7) 0.63
General practitioner 145 (38.8) 61 (37.9) 84 (39.4) 0.09
Obstetrician/gynecologist 95 (25.4) 46 (28.6) 49 (23.0) 1.50
Other provider 61 (16.3) 30 (18.6) 31 (14.6) 1.11
Number of pregnancies 2.5 (2.0) 2.7 (2.1) 2.5 (2.0) 0.81
Number of live births 1.8 (1.5) 1.9 (1.5) 1.7 (1.5) 0.81

*p < 0.05; **p < 0.01.
aParticipants could indicate more than one type of healthcare provider.
HIV, human immunodeficiency virus; HSV, herpes simplex virus; STI, sexually transmitted infection.
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mortality from cervical cancer. Their latest recommendations,
published in 2003, suggest screening within 3 years of the
onset of sexual activity or age 21 (whichever comes first) and a
screening interval of every 3 years.30 Correctional-specific
guidelines for providing Pap tests should at least meet
guidelines set forth for the general public, although some in-
dividuals, correctional systems, and organizations suggest
policies that exceed USPSTF guidelines. For instance, Lee et al.
suggested that ‘‘cervical cancer screening via Pap testing or
HPV genetic testing should be offered to all females with an
intact cervix at facility admission and then annually.’’30 The
Federal Bureau of Prisons has also recommended that all fe-
males aged £ 30 have a Pap test at the intake physical and
annually until the age of 31. For women aged 31–65 with
previously negative Pap tests, they recommend a Pap test
at the intake physical and every 3 years.31 It is likely to be
logistically more complex to provide Pap testing in jails for
women who are incarcerated for < 1 week, but for those
awaiting trial or serving sentences in jails, it is feasible in many
jails with on-site medical facilities. Although our study was
not designed to assess access to Pap testing, screening in
community supervision settings (e.g., at parole or probation)
is, to our knowledge, virtually nonexistent in the United
States.

Our results also suggest that women involved in the
criminal justice system are important targets for interventions
designed to address cervical cancer because of their high risk
of cancer and their high prevalence of risk factors.13,14 In-
carceration offers an opportunity to provide reproductive
health services to some high-risk women who might not
otherwise seek or receive health services.14 In our study, ap-
proximately 40% of women did not have a current healthcare
provider. This is higher than that in a 2002 survey of U.S.
women, which suggested that 28.1% were uninsured, but
lower than in a 2006 survey of incarcerated women in Rhode
Island, which estimated that 54% entered the facility without
health insurance. This finding emphasizes the significant
barriers to care among criminal justice populations.13 Future
work could assess the feasibility of providing cervical cancer
screening in community supervision environments and the
cost-effectiveness of enhanced screening in jails. The high
prevalence of abnormal Pap test results suggests that women

in criminal justice settings also have medical treatment and
follow-up needs, particularly given their poor access to care.

Although many of the women in our study would not have
been eligible for HPV vaccination because of their age, tar-
geting HPV vaccination to girls and younger women involved
in the criminal justice system may be one way to address the
high prevalence of abnormal Pap testing reported by women
in our study. The HPV vaccination is currently recommended
for women up to age 26.32 The natural history of HPV infec-
tion and cervical cancer and the characteristics of girls in the
juvenile justice system suggest implications for the prevention
of cervical cancer that also extend to girls younger than those
enrolled in this study. Youth involved in the criminal justice
system are often disenfranchised from traditional healthcare
services, and correctional healthcare may be the major pro-
vider of care to adolescents in the criminal justice system.33

Providing cancer prevention services to girls in juvenile de-
tention affords an opportunity to address racial and ethnic
disparities, given the disparities in cervical cancer incidence
and mortality in this country.32 The criminal justice system
involves populations of girls and young women appropriate
for enhanced HPV vaccine access. Vaccination efforts should
be considered as early as possible for this population, as the
vaccine is more effective when administered before exposure
to risks for cervical cancer.34

Correctional settings tend to emphasize acute healthcare
needs, whereas vaccinations and other preventive healthcare
services may be overlooked or underprioritized in criminal
justice settings,34 especially community criminal justice settings
(e.g., probation and parole). Many of the women in this study
did not have a current healthcare provider; therefore, mecha-
nisms to provide guideline-consistent screening tests, update
immunization status, address developmental and psychosocial
issues, and work to establish a medical home before release
from correctional settings are needed.33 A national study re-
ported that most women in prisons are likely to receive a gy-
necologic examination (90%), but only 22% of women being
admitted into jails receive a gynecologic examination.35 For
women who have short stays in correctional facilities, for ex-
ample, youth who are detained at but not committed into ju-
venile correctional facilities, the first HPV vaccine dose can be
administered in the facility and follow-up doses can be ad-
ministered by a community-based provider.34 Providing health
education and risk reduction education combined with pre-
ventive care at parole and probation offices would offer a no-
vel, adjunctive means to target high-risk women. These
preventive interventions, however, may require specialized
funding, given competing demands in criminal justice budgets.

Our study was limited by the collection of self-reported
data about Pap testing results, which may not always corre-
spond to the cytologic findings on cervical samples.36 How-
ever, our use of survey data allowed us to obtain results from
a large number of women involved in the criminal justice
system, who gave us detailed behavioral data. Our partici-
pants may not have been as forthcoming if we had requested
permission to examine identifiable medical or pathology re-
ports. The presence of an abnormal Pap result was frequent,
and, therefore, the use of an odds ratio may not accurately
estimate a relative risk. Given that the surveys were designed
to be brief self-administered surveys, they did not include
questions about all potential risk factors for cervical cancer,
including number of lifetime partners; did not specify

Table 3. Association Between Potential

Risk/Protective Factors for Cervical Cancer

and Reported History of Abnormal Pap Test

Results in Multivariable Analysis

Variable Beta p value OR 95% CI

Age - 0.02 0.13 0.98 0.96-1.01
African American - 0.16 0.50 0.86 0.54-1.35
Inconsistent use of

barrier method
0.70 0.01 2.01 1.18-3.43

Number of sexual partners
in past 3 months
None (referent)
1 0.92 0.08 2.51 0.89-7.05
>1 0.70 0.18 2.02 0.72-5.61

History of gynecologic
infections

0.52 0.03 1.68 1.05-2.67

History of STI 0.65 0.01 1.92 1.17-3.15
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condom use relative to partner risk; and did not assess HPV
vaccination history or access to Pap testing. Nonetheless, this
study provides preliminary prevalence estimates to help
guide further research in this area. Finally, our study may not
be generalizable to other jails and community supervision
settings in other parts of the country. Despite this limitation,
our integration of data from two different populations in
different locales increased diversity and our ability to make
comparisons between the two groups of women in the crim-
inal justice system. In addition, this is the first study, to our
knowledge, to examine this topic in a community supervision
sample of women.

Based on our results, it is premature to target screening and
prevention to subsamples of women in jails and community
supervision settings. Many women involved with the crimi-
nal justice system reported a history of abnormal cervical
cancer screening results and are at high risk for cervical can-
cer. Providing preventive healthcare, including screening,
education, and immunization, to this population presents an
opportunity to address a disease that is overrepresented in
women in the criminal justice system.
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