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Abstract
Objective—To increase participation in cervical cancer screening of under-served women living
in the Mississippi Delta, a U.S. population at high risk for cervical cancer

Methods—We conducted a door-to-door feasibility study of women living in the Mississippi
Delta to increase participation in cervical cancer screening in 2009-10. Women (n=119) aged
26-65 years who had not been screened in last 3 years or more, were not pregnant, and had a
cervix were offered a choice: clinic-based Pap testing or home self-collection with HPV DNA
testing.

Results—Seventy-seven women (64.7%) chose self-collection with HPV testing, of which 62
(80.5%) returned their self-collected specimen. By comparison, 42 women (35.3%) chose Pap
testing, of which 17 (40.5%) attended their clinic appointment. Thus there was an almost 4-fold
greater participation of under-screened women in self-collection with HPV testing than in free Pap
testing (78.4% vs. 21.5%).
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Conclusions—We found that offering self-collection will increase participation in cervical
cancer screening among under-screened populations living in the Mississippi Delta. Based on
these preliminary results, we suggest that self-collection with HPV DNA testing might
complement current Pap testing programs to reach under-screened populations of women, such as
those living in the Mississippi Delta.
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Pap; cervical intraepithelial neoplasia (CIN); cervical cancer; human papillomavirus (HPV);
atypical squamous cells of undetermined significance (ASC-US); Hybrid Capture 2 (HC2); health
disparities; cervical cancer screening

Introduction
More than half of all cervical cancer occurring in the U.S. is found in medically underserved
populations (http://www.cdc.gov/cancer/cervical/). Cervical cancer occurs mainly in these
populations as part of a complex of diseases linked to poverty and/or racial/ethnic disparities
(Freeman and Wingrove 2007). Although targeting the necessary cause of cervical cancer,
human papillomavirus (HPV), by vaccination shows tremendous promise for prevention
(2007;Garland et al. 2007;Paavonen et al. 2009), HPV vaccination does not prevent 30% of
the cervical cancer caused by the untargeted HPV types nor does it treat the pre-existing
HPV infections and related precursor conditions in the population (2007;Hildesheim et al.
2007). Given that only ¼ of U.S. adolescent women have received all three doses of their
immunization against HPV vaccination (2010), who will glean the greatest benefit from
HPV vaccination, and current HPV vaccines provide only 70% protection against cervical
cancer, it seems likely that cervical cancer screening will be needed for decades to come,
especially in under-served populations.

African-American women are more likely to get cervical cancer and twice as likely to die
from cervical cancer than their Caucasian counterparts (Freeman and Wingrove 2007). The
disparities in cervical cancer incidence and mortality (Figure 1) are still greater in the
Mississippi Delta region (Freeman and Wingrove 2007) than in other African-American
populations. In our previous work in the Mississippi Delta region (Scarinci et al. 2010), we
found that door-to-door recruitment was more effective means to engage and recruit under-
screened women in participating in cervical cancer screening. In that study, we found that
under-screened women were willing to come to the clinic to participate, take a kit home for
self-collection of a cervicovaginal specimen (for HPV testing), and return it to the clinic
(unpublished data). However, that study was clinic based and women were offered a
financial incentive to participate.

In a follow-up feasibility study, we conducted a door-to-door recruitment without incentive
to determine what type of intervention under-screened women living in the Mississippi
Delta might choose and, given that choice, complete: clinic-based, physician-collected
cervical specimens for Pap testing versus home-based, self-collected cervicovaginal
specimen for HPV testing.

Methods
We conducted a door-to-door recruitment in 4 towns (Sunflower, Moorhead, Inverness, and
Doddsville) in Sunflower County, a high-risk population living in rural northwest
Mississippi (Figure 1), to identify women aged 26-65 years who might be eligible for the
study in 2009-10 (Figure 2). Among the 543 women identified in this age group, 95.0% (n =
516) were available to participate. We then excluded 394 (76.4%) women for the following
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a priori reasons (not mutually exclusive): 345 (66.9%) had a Pap within the last 3 years; 91
(17.6%) had previous hysterectomy; 6 (1.1%) had a self-reported history of cervical cancer;
and 4 (0.8%) were pregnant or 6 (1.1%) had given birth in the last 8 weeks.

In their homes, 122 of 543 (22.5%) eligible women were asked to provide written, informed
consent, and 3 (2.5%) refused to participate. The study was approved by the institutional
review boards of NCI, University of Alabama at Birmingham, Mississippi State Department
of Health, and Westat, Inc. (Rockville, MD).

After consenting, 119 women (117 African-Americans and 2 Caucasians) were asked to
complete a questionnaire and choose their preferred method of free screening; at this stage
of the study, no woman refused to chose a method of screening, which would made them
ineligible to participate. To explain the screening options, study personnel followed a script
along with an educational flipchart on cervical cancer, risk factors, and Pap smear as the
current recommendation for cervical cancer screening. Following this presentation/
education, study personnel acknowledged that some women may not come to the clinic for
their Pap smear, and, therefore, there was a second option to self-collect for HPV testing at
home. Then, study personnel proceeded with an explanation of how to pursue either option.
Women who selected Pap testing were given a voucher for free Pap testing and asked to
make (or to get help from the study staff to make) an appointment at the local public health
clinic.

Women who chose self-collection and HPV testing were given a kit that included a
collection device (Castle et al. 2006), a vial of mouthwash as a safe transport medium for the
cervicovaginal specimen (Castle et al. 2007), and written instructions on how to self-collect.
The women were also given verbal instructions by the study staff on how to self-collect.
Women could self-collect immediately and return the specimen to the study personnel or
return the specimen by via mail. Self-collected specimens were tested for HPV using Hybrid
Capture 2 (Qiagen, Gaithersburg, MD).

Women who did not make or complete their appointments within 30 days were re-contacted
as a reminder, and offered the same choice between screening methods. Women who tested
positive by their screening method of choice were referred to colposcopy for diagnostic
procedures.

Results
Of the 119 participants (Figure 2), 77 (64.7%) chose self-collection with HPV testing and 42
(35.3%) women selected clinic-based Pap testing; three women who had originally chose to
get Pap testing later chose self-collection while one woman chose to switch from self-
collection to Pap testing. All but 2 participants (117 of 119, 98.3%) were African American.
Women who chose Pap testing were significantly older than those chose self-collection with
HPV testing (median ages: 49 years vs. 39 years, respectively, p = 0.005, Kruskal Wallis).
Women who chose self-collection were better educated than those who chose Pap testing (p
= 0.009) (Supplementary Table 1). There were no differences between the two groups in
number of women who ever smoked, marital status, number of people living in household,
number of children, and time since last Pap. In our small sample of 424 non-
hysterectomized women contacted who were aged 26-65 years, 123 (29.0%, 95%CI =
24.7%-33.6%) (That includes 4 who were excluded from the study for other reasons) had
not been screened in the last three years.

More women (62 of 77; 80.5%) completed their self-collection than women (17 of 42;
40.5%)1 completed their Pap testing (p = 0.0001, Fisher's exact). Twelve of 62 (19.4%)
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women who chose to self-collect collected their sample at the study visit (n.b., 4 specimen
return dates were not recorded).

Discussion
In this feasibility study, we showed that offering free cervical cancer screening through
direct contact could increase participation of under-screened, primarily African-American
women living in the high-risk region of the Mississippi Delta. Importantly, we found that
when offered, self-collection was more acceptable and effective intervention than offering
free Pap testing at the local clinic.

We also noted with interest that it was women in their 30's and early 40's who chose self-
collection, which is ideal since the cervical cancer incidence tends to peak in the mid- to
late-40's (Wang et al. 2004) and precancer found in the late 30's has significant invasive
potential (McCredie et al. 2008). Importantly, this was a high-risk population, with the
women performing self-collection having a high-risk HPV prevalence (as detected by
Hybrid Capture 2) of 14.5% (95%CI=6.9%-25.8%), which is approximately 3-fold greater
than in low-risk populations at the same age (Castle et al. 2009).

Parenthetically, of the 9 women whose self-collected specimen tested high-risk HPV
positive, 6 were notified of their results before the close of the study and 3 returned for
colposcopy (the other 3 were notified after the study closed and data on whether they
returned for colposcopy is not available. We did not have data on the number of positive Pap
tests and the number of the Pap-positive that returned for colposcopy.). In conjunction with
novel approaches to increasing screening coverage, strategies such patient navigation
(Freeman 2006) should be implemented to ensure that screen-positive (higher risk) women
return for the necessary clinical management.

There is now substantial evidence that self-collection with HPV testing has similar clinical
sensitivity, albeit less specificity, for cervical precancerous lesions as physician-collected
Pap tests (Belinson et al. 2003;Belinson et al. 1999;Wright, Jr. et al. 2000). Self-collection
with HPV testing has been shown to be effective in reaching other hard-to-reach sub-
populations in developed countries (Ogilvie et al. 2007;Gok et al. 2010;Sowjanya et al.
2009). Given the evidence, self-collection with HPV testing should be considered as a
complementary method for cervical cancer screening to reach the underserved populations
in the U.S. and thereby reduce the unequal burden of a largely preventive cancer in these
populations. Large culturally-appropriate community outreach projects and trials on self-
collection should now be initiated in these pockets of underserved populations to identify
and overcome the barriers to adoption and implementation (Scarinci et al. 2010).

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. County-Specific Age-Standardized Cervical Cancer Rates in MS and AL
County-level mortality (per 100,000) due to cervical cancer in Mississippi (USA)(Freeman
and Wingrove 2007) (courtesy of the National Cancer Institute, NIH). The green arrow
indicates where the study was conducted in 2009-10.
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Figure 2. Consort Diagram for Participation
The flowchart shows the outcomes of the study conducted in 2009-10 to increase cervical
cancer screening participation in Sunflower County, Mississippi. Definitions are as follows:
ineligible households had no women in the correct age range; unavailable households were
those that we did not get a response; ineligible women = did not meet inclusion criteria (see
text); unavailable women = women in eligible households who we could not assess for
eligibility in the study (e.g., working, too busy, etc.).
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