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Abstract

Background: Cervical cancer is largely preventable with screening using Papanicolaou (Pap) testing. We ex-
amined Pap testing among southern women, mostly of low income and educational status, to determine if rates
were similar to those reported nationally and to examine which factors were related to receipt of Pap tests.
Methods: Baseline interview data from 19,046 women aged 40–79 enrolled at community health centers into
the Southern Community Cohort were analyzed. The percentages of women reporting a recent Pap test (within
the past 3 years) were compared according to sociodemographic, healthcare access, and health-related behav-
ior variables. Logistic regression analyses were employed to compute odds ratios (ORs) and corresponding 95%
confidence intervals (95% CI).
Results: Overall, 88% of the women reported having received a recent Pap test. Screening rates were high
among all racial/ethnic groups, but highest for African American women. Not having a Pap test was signifi-
cantly associated with lower education (OR declining to 0.73, 95% CI 0.64-0.85, among those with less than a
high school education), lower income (OR declining to 0.61, 95% CI 0.43-0.87, among those with annual house-
hold incomes �$15,000), and not having health insurance (OR 0.83, 95% CI 0.71-0.97). The most common rea-
son reported by women as to why they had not a Pap test was cost (25%), followed by reporting a doctor had
not recommended the test (22%).
Conclusions: Pap testing was most frequent among African American women. Subsets, such as women with
less education, low income, and no health insurance, however, may not be adequately screened for cervical
cancer.
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Introduction

APPROXIMATELY 11,070 NEW CASES of invasive cervical can-
cer are expected to be diagnosed in 2008, and about

3,870 women are expected to die from this disease. In the
United States, the incidence of cervical cancer is higher
among African American women than among white women,
and the death rate among African American women is more
than twice that of white women for this disease.1 A differ-
ence in access to or use of regular screening may contribute
to this disparity. Cervical cancer is largely preventable with
screening, with precursor lesions often detected and treated
prior to cancer onset. Thus, screening and early detection re-

main the cornerstone of cervical cancer prevention and con-
trol efforts around the world. The U.S. Preventive Services
Task Force (USPSTF), the American College of Obstetricians
and Gynecologists (ACOG), and the American Cancer Soci-
ety (ACS) strongly recommend regular screening for cervi-
cal cancer in appropriate women.2–4 The ACS recommenda-
tions for average-risk, asymptomatic women are to begin
cervical cancer screening with a Papanicolaou (Pap) test ap-
proximately 3 years after a woman becomes sexually active,
but no later than age 21 years; that screening should be done
every year with conventional Pap tests or every 2 years us-
ing liquid-based Pap tests; and that at or after age 30 years,
women who have had three normal test results in a row may
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get screened every 2–3 years with cervical cytology alone, or
every 3 years with a human papillomavirus (HPV) DNA test,
plus cervical cytology. Women aged �70 years who have
had three or more normal Pap tests and no abnormal Pap
tests in the last 10 years and women who have had a total
hysterectomy may choose to stop cervical cancer screening
according to the ACS guidelines.3

The number of women in the United States who undergo
cervical cancer screening has dramatically increased over the
last 25 years, and the death rate from cervical cancer is de-
creasing.1 For 2004, the Behavioral Risk Factor Surveillance Sys-
tem (BRFSS) reported that 86% of women �18 years of age had
had a Pap test in the last 3 years in the United States.5 The Na-
tional Health Interview Survey (NHIS) found that, in 2003, 79%
of women aged �18 had a Pap test within the past 3 years.6

However, the national-level data may not be representative of
local, state, or regional screening practices. Surveillance Epi-
demiology and End Results (SEER) data from 2003 reported
that several southern U.S. states had higher cervical cancer in-
cidence rates compared with other parts of the country7; this
finding may reflect regional differences in screening rates. One
study noted significant differences in cervical cancer screening
rates by state that could not be explained by socioeconomic in-
dicators, such as poverty, but did not elaborate on which states
had the lowest rates.8 In addition, it is not known if sociode-
mographic and other factors associated with obtaining a Pap
test differ among regions of the country. In this report, we in-
vestigate rates of Pap testing and associated predictors in the
southeastern United States among a population of racially di-
verse women participating in the Southern Community Cohort
Study (SCCS).

Materials and Methods

Sample

The SCCS is a large-scale prospective cohort study designed
to help resolve questions about the etiology of cancer, as well
as to elucidate causes of the disparities in cancer incidence and
mortality across racial and urban/rural groups.9 The SCCS re-
search protocol received approvals from IRBs at both Van-
derbilt University Medical Center and Meharry Medical Col-
lege. This cross-sectional analysis of Pap testing used baseline
data collected from female participants at enrollment.

The study population comprised adults enrolled into the
SCCS from March 2002 to June 2006 from 48 community health
centers (CHCs) in a 12-state region throughout the southeast.
The CHCs provide medical and preventive care mainly to
medically underserved and lower-income urban and rural ar-
eas. At each CHC, a trained study interviewer approached po-
tential study subjects, informed them about the study, and
asked eligible persons to participate. To be eligible, participants
had to be between 40 and 79 years of age, be English-speak-
ing, and not have received treatment for cancer within the past
year (with the exception of nonmelanoma skin cancer). Eligi-
ble participants were interviewed using a computer-assisted
personal interview (CAPI). Women �40 years at enrollment
into the SCCS were eligible for this analysis (n � 31,275). We
excluded women who reported a prior diagnosis of cervical
cancer (n � 168), reported that they had had a hysterectomy
(n � 10,489), or both (n � 239). An additional 1,333 women

were excluded because they did not provide information on
Pap testing, leaving a final study population size of 19,046
women.

Outcome variable

During the baseline interview, women were asked: “Have
you ever had a Pap smear?” Participants had the option of
responding “don’t know” or refusing to answer the ques-
tion. A standard definition of the term Pap test was provided
when necessary. Women responding “yes” were asked a fol-
low-up question to assess the time since their most recent
Pap test. We defined our outcome variable of recent Pap test
as having a Pap test within the past 3 years, as generally rec-
ommended by current guidelines.

Independent variables

Baseline data collection included questions about sociode-
mographic characteristics, healthcare access, and health be-
havior. Sociodemographic variables of interest were age, race,
place of birth, rural living, marital status, education, and an-
nual household income. Healthcare access variables of inter-
est included type of health insurance coverage and having
made a medical visit in the last year. Health and behavior-
related variables of interest included having a personal his-
tory of cancer, current height and weight (used to calculate
body mass index [BMI]), seatbelt use, receipt of a mammo-
gram in the last 2 years, and smoking status. Categories of
the independent variables are shown in Tables 1 and 2.

Statistical analysis

Data were analyzed with SAS version 9.1 (SAS Institute,
Inc., Cary, NC). Percentages of women receiving a recent Pap
test by sociodemographic, healthcare access, and health-re-
lated behavior variables of interest were calculated. Bivari-
ate analyses of these categorical variables were performed
using chi-square tests. A single logistic regression model was
used to calculate odds ratios (OR) and 95% confidence in-
tervals (95% CI), summarizing the association between Pap
testing and all sociodemographic, healthcare access, and
health-related behavior variables of interest.

Results

Sociodemographic characteristics of women and the pro-
portion reporting a recent Pap test are shown in Table 1. Over
75% of the SCCS women were African American, and most
had been born in the United States (99%). Almost half (42%)
had lived in a rural community at some time. About a third
of women were separated or divorced (33%), 30% were mar-
ried, and 24% had never been married. Thirty percent of
women had not completed high school, and 61% of women
reported household incomes of �$15,000 a year. Overall,
88% of women aged �40 years reported having received a
Pap test within the last 3 years. Bivariate analyses showed
that recent Pap test use was somewhat lower among women
�65 (86% for ages 65–69, 83% for ages 70–74, 76% for ages
75–79), among white women (82%) and women of other
race/ethnicity (85%), among women with less than a high
school education (85%), and among women with lower
household incomes (86% for �$15,000 annually). Of the
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TABLE 1. RATES OF RECENT PAP TESTING BY SOCIODEMOGRAPHIC CHARACTERISTICS

FROM SOUTHERN COMMUNITY COHORT STUDYa

%
reporting Pap
test within 3

n (%) years

All women 19,046 (100.0) 88.1
Age (years)

40–44 5,877 (30.9) 89.0
45–49 4,724 (24.8) 88.5
50–54 3,426 (18.0) 87.8
55–59 2,119 (11.1) 88.3
60–64 1,340 (7.0) 88.7
65–69 795 (4.2) 85.7
70–74 490 (2.6) 82.5
75–79 275 (1.4) 75.6

Race
African American 14,431 (75.8) 90.0
White 4,005 (21.0) 81.6
Otherb 604 (3.2) 84.9

Birthplace
United States 18,775 (98.6) 88.1
Outside of United States 269 (1.4) 87.7

Ever lived in rural community
Yes 8,004 (42.0) 87.1
No 11,032 (58.0) 88.8

Marital status
Married or partner 5,720 (30.1) 88.6
Separated or divorced 6,286 (33.0) 88.2
Widowed 2,408 (12.7) 86.3
Single, never married 4,623 (24.3) 88.0

Education
Less than high school 5,786 (30.4) 84.7
High school 7,582 (39.8) 88.8
More than high school 5,674 (29.8) 90.5

Household annual income
�$15,000 11,452 (60.8) 86.2
$15–$24,999 4,332 (23.0) 89.8
$25–$49,999 2,209 (11.7) 91.9
�$50,000 834 (4.4) 94.2

aMissing values include race (n � 6), birthplace (n � 2), ever lived in a rural community
(n � 10), marital status (n � 9), education (n � 4), household annual income (n � 219).
Dates of data collection were March 2002–June 2006. Bivariate analyses were performed.

bOther includes women who self-identified as Hispanic/Latina (n � 102), Asian or Pacific
Islander (n � 26), American Indian or Alaskan Native (n � 71), other race (n � 109), or
mixed race (n � 296).

healthcare access and health-related behaviors shown in
Table 2, recent Pap test use was lower among women who
had no health insurance (85%), had not had a medical visit
in the last year (61%), were underweight (BMI � 18.5 kg/m2,
78%), never used seatbelts (80%), had not had a mammo-
gram in the last 2 years (72%), and were currently smoking
(85%).

Women who had not had a Pap test in the last 3 years
were asked to choose among several reasons why they had
not received a Pap test recently (Table 3); 27% of women did
not pick any of the reasons provided. Overall, the most com-
mon reason specified was cost (25%), followed by reporting
a doctor had not recommended the test (22%) and having
put off the test or being too busy (17%). Women aged �65
were more likely than younger women to report that a doc-

tor had not recommended the test (42% vs. 20%, respec-
tively). Younger women were more likely to report cost as a
barrier (28% vs. 3% for women aged �65) and that they had
put it off or were too busy (18% vs. 9% for women aged �65).
When stratified by race (results not shown), black women
were more likely than white women to report that a doctor
had not recommended the test (24% vs. 19%), whereas white
woman were more likely than black women to report they
had put it off (20% vs. 15%), embarrassment (6% vs. 3%), and
cost (30% vs. 21%). There were no significant racial differ-
ences in the other reasons reported.

In multivariate analyses, the strongest predictor for hav-
ing had a recent Pap test was having had a mammogram in
the last 2 years (OR 11.64, 95% CI 10.28-13.13) (Table 4).
Women �65 were significantly less likely to have had a re-
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TABLE 2. RATES OF RECENT PAP TESTING BY HEALTHCARE ACCESS AND HEALTH

BEHAVIORS IN SOUTHERN COMMUNITY COHORT STUDYa

%
reporting Pap
test within 3

n (%) years

All participants 19,046 (100.0) 88.1
Insuranceb

Private 4,326 (22.8) 92.6
Public 6,416 (33.7) 89.0
Other 200 (1.1) 90.5
None 8,077 (42.5) 84.9

Had medical visit in last year
Yes 17,730 (93.5) 90.0
No 1,225 (6.5) 61.1

Has personal history of any cancer
Yes 709 (3.7) 88.0
No 18,320 (96.3) 88.1

Body mass index (BMI), kg/m2

�18.5 272 (1.4) 77.6
18.5–�25 3,639 (19.3) 85.5
25–�30 4,816 (25.6) 88.5
30–�35 4,384 (23.3) 89.6
35–�40 2,834 (15.0) 89.6
�40 2,899 (15.4) 87.8

Seatbelt use
All the time 14,829 (77.9) 88.9
Most of the time 2,437 (12.8) 86.3
Some of the time 1,366 (7.2) 84.3
None of the time 399 (2.1) 79.7

Had mammogram in the last 2 years
Yes 12,457 (65.9) 96.7
No 6,449 (34.1) 71.6

Smoking status
Current 7,203 (37.9) 85.2
Former 3,655 (19.2) 88.8
Never 8,166 (42.9) 90.3

aMissing values include race (n � 27), medical visit in last year (n � 91), personal history of
cancer (n � 17), BMI (n � 202), seatbelt use (n � 15), mammogram in last 2 years (n � 140),
and smoking status (n � 22). Dates of data collection were March 2002–June 2006. Bivariate
analyses were performed.

bMutually exclusive insurance categories created from those reporting any private insur-
ance; only publicly funded insurance including Medicaid, Medicare, and VA, Champus; other
insurance; or no insurance.

cent Pap test than younger women (OR 0.33, 95% CI 0.28-
0.40). White women, as well as women of other racial/eth-
nic groups, were less likely than African American women
to have received recent Pap testing (OR 0.49 for white
women; 0.63 for women of other races). Women who had
ever lived in a rural community, had not completed high
school, had a household income of �$15,000 a year, and had
no health insurance were significantly less likely to have had
a recent Pap test. Women who reported wearing seatbelts
some, most, or all the time were more likely to have had a
recent Pap test than were women who never wore seat belts.
Compared with never smokers, former smokers were less
likely to have had recent Pap testing, as were current smok-
ers, although this result did not reach statistical significance.
Recent Pap testing was not associated with having been born
outside the United States, marital status, reporting a personal
history of cancer, or BMI.

Discussion

In our large study of women �40 years, who enrolled in
the SCCS across 12 southeastern states, we found that 88%
had had a Pap test in the last 3 years. Our results are roughly
in line with national screening rates as reported by the
BRFSS5 and NHIS6 and do not indicate that women in this
sociodemographic group seeking care at community health
centers across the southeast have lower rates of cervical can-
cer screening. Coughlin et al.,10 in a subanalysis of BRFSS
data from the “Southern Black Belt,” a historical term used
to describe an impoverished region of the southern United
States, also did not find that cancer screening was underused
when compared with the rest of the country.

We found that lower education, lower income, and not
having health insurance were associated with not having re-
cent Pap testing in our population, consistent with other



PAP TESTING IN SOUTHERN UNITED STATES 943

TABLE 3. REASONS WHY WOMEN HAVE NOT HAD PAP TEST IN LAST 3 YEARS: 
THE SOUTHERN COMMUNITY COHORT STUDY

All women Aged 40–64 Aged �65
Reason (n � 1367), % (n � 1202), % (n � 165), %

Doctor has not recommended 22.2 19.5 41.8
this test

Forgot to do it 5.6 5.8 4.2
Fear of finding cancer 8.4 8.9 4.9
Put it off or too busy 16.5 17.6 9.1
Embarrassed 4.3 4.5 3.0
Cost 24.5 27.5 3.0
Discomfort or pain may be 7.4 7.8 4.2

experienced during this test
None of the above 27.1 26.1 34.6

studies.5,6,11–14 Older studies have reported lower Pap test-
ing among African American women compared with white
women, but recent data from large studies, such as the
BRFSS,5 NHIS,6 the Medical Expenditure Panel Survey
(MEPS),11 and our own study, indicate that African Ameri-
can women are now as likely or even more likely to receive
Pap tests.

Previous research has shown that uninsured individuals
are less likely to receive preventive services, including can-
cer screening, than insured individuals.15–17 Ross et al.18 re-
ported that even among higher-income adults, lack of health
insurance was associated with decreased use of cancer pre-
vention services. This disparity in cancer screening between
uninsured and insured adults persists despite free cancer
screening programs for low-income and uninsured women,
such as the Center for Disease Control’s National Breast and
Cervical Cancer Early Detection Program (NBCCEDP). We
found that having had a medical visit in the last year was
strongly associated with receipt of cervical cancer screening,
consistent with other studies.11,13,14,19,20 It may be that hav-
ing a usual source of care or a recent clinical encounter is a
necessary condition for women to receive cancer screening
despite the availability of free screening programs. Receipt
of a physician recommendation has consistently been found
to be one of the strongest predictors of completion of cervi-
cal cancer screening.21–25 We found that among women who
had not had a Pap test in the last 5 years, 20% of women
aged 40–64 stated that a doctor had not recommended the
test to them.

Having had a recent mammogram and wearing a seatbelt
at least some of the time were significantly associated with
having a recent Pap test, suggesting that women who adopt
one preventive health measure are more likely to adopt oth-
ers. Previous studies have reported that obese women were
less likely to be up to date for cervical cancer screening.26–28

In our study, however, BMI was not associated with having
had a recent Pap test. We did find that women who had lived
in a rural area at some time were less likely to undergo re-
cent Pap testing than women who had never lived in a rural
area, consistent with one previous study that found that
women who lived in rural areas were less likely to receive
cervical cancer screening.29 We did not find that having been
born outside the United States was associated with less Pap
testing, but few women in our study were foreign born (�

2%). Additionally, we did not measure factors, such as num-
ber of years lived in the United States and screening prac-
tices in the country of birth, that may be more predictive of
screening behavior than simply foreign-born status.

Women �65 years were less likely than younger women
to have Pap testing. There is uncertainty about the benefit of
cervical cancer screening in older women, especially in
women who have had normal Pap tests previously.2,30 The
USPSTF2 and the ACS30 recommend that average-risk
women who have had adequate prior screening can cease
cervical cancer screening at ages 65 and 70, respectively.
Therefore, it is not unexpected to observe lower rates of Pap
testing in women �65 years. In addition, differences existed
among women �65 and those �65 in reported reasons why
they had not had recent screening. Women �65 were likely
to report that a doctor had not recommended the test, pos-
sibly because their physician was following guideline rec-
ommendations for cessation of screening. In addition, they
were significantly less likely to report cost as a barrier, most
likely because Pap testing is a covered benefit among
Medicare enrollees.

A strength of our study is the investigation of a large group
of southern women who are at risk for cervical cancer. How-
ever, our study had limitations. Patients who chose to par-
ticipate in the study may not have been representative of the
general patient population, leading to selection bias. We re-
lied on self-reported data and were unable to validate the
accuracy of self-reports; as a result, our data may have been
subject to some measurement error. We were also unable to
examine other potentially important contributors to cancer
screening, including provider characteristics and other be-
havioral and psychosocial factors. Women in our study were
aged �40, and, therefore, our study findings may not apply
to younger women. Correlates of screening, as well as bar-
riers to screening, may differ for younger women. In addi-
tion, we examined recent receipt of Pap tests but did not have
information on repeat or regular screening.

In 2006, the U.S. Food and Drug Administration (FDA) ap-
proved a vaccine against four strains of HPV. Two of the
HPV types targeted by the vaccine (HPV-16 and HPV-18) are
responsible for about 70% of the cases of cervical cancer
worldwide. The Advisory Committee on Immunization
Practices (ACIP) has recommended routine vaccination for
females beginning at 11–12 years of age and catchup vacci-
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TABLE 4. ODDS RATIOS (OR) AND 95% CONFIDENCE INTERVALS (CIS) FOR

SOCIODEMOGRAPHIC, HEALTHCARE ACCESS, AND HEALTH BEHAVIOR-RELATED

CHARACTERISTICS ASSOCIATED WITH HAVING A PAP TEST IN THE LAST 3 YEARS

OR 95% CI

Age (years)
40–64 1.00 —
65–79 0.33 (0.28–0.40)

Race
African American 1.00 —
White 0.49 (0.44–0.55)
Othera 0.63 (0.48–0.82)

Birthplace
United States 1.00 —
Outside of United States 1.01 0.65–1.56

Ever lived in rural community
Yes 0.83 0.75–0.93
No 1.00 —

Marital status
Married or partner 1.00 —
Separated or divorced 1.04 0.91–1.19
Widowed 0.85 0.71–1.02
Single, never married 1.03 0.89–1.20

Education
Less than high school 0.73 0.64–0.85
High school 0.92 0.81–1.05
More than high school 1.00 —

Household annual income
�$15,000 0.61 0.43–0.87
$15–$24,999 0.71 0.50–1.01
$25–$49,999 0.82 0.57–1.19
�$50,000 1.00 —

Insuranceb

Private 1.00 —
Public 0.95 0.81–1.14
Other 0.83 0.49–1.43
None 0.83 0.71–0.97

Had medical visit in last year
Yes 3.76 3.25–4.34
No 1.00 —

Has personal history of any cancer
Yes 0.67 0.47–0.96
No 1.00 —

Body mass index (BMI), kg/m2

�18.5 0.67 0.47–0.96
18.5–�25 1.00 —
25–�30 1.09 0.94–1.27
�30 1.00 0.88–1.14

Seatbelt use
At least some of the time 1.68 1.25–2.24
None of the time 1.00 —

Had mammogram in last 2 years
Yes 11.64 10.28–13.18
No 1.00 —

Smoking status
Current 0.90 0.80–1.01
Former 0.82 0.71–0.95
Never 1.00 —

aOther includes women who self-identified as Hispanic/Latina (n � 102), Asian or Pacific
Islander (n � 26), American Indian or Alaskan Native (n � 71), other race (n � 109), or mixed race
(n � 296).

bMutually exclusive insurance categories created from those reporting any private insurance;
only publicly funded insurance including Medicaid, Medicare, and VA, Champus; other insurance;
or no insurance.



nation for females aged 13–26 years who have not been vac-
cinated.31 It is likely that the incidence of cervical cancer will
decrease in the years to come as girls and young women are
vaccinated. Despite the advent of this vaccine, however,
women should continue to be screened according to guide-
lines because 30% of HPV types responsible for cervical can-
cers are not included in the vaccine. Furthermore, the dura-
tion of vaccination prevention is unknown, and the vaccine
is likely not effective in treating infections acquired prior to
vaccination.31

In summary, we did not find significant variation in the
use of Pap testing among southern U.S. women compared
with national testing rates or in associated predictors of cer-
vical cancer screening. Although overall use of Pap tests was
high in this population, there were subsets of women who
had lower use and who may benefit from targeted inter-
ventions to increase Pap testing and perhaps also from vac-
cination programs. Public health agencies must continue to
monitor Pap test use to ensure that all women at risk for cer-
vical cancer are screened.
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