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Abstract

Objective—Faith Moves Mountains assessed the effectiveness of a faith-placed lay health
advisor (LHA) intervention to increase Papanicolaou (Pap) test use among middle-aged and older
women in a region disproportionately affected by cervical cancer and low screening rates
(regionally, only 68% screened in prior 3 years).

Method—This community-based RCT was conducted in four Appalachian Kentucky counties
(December 2005 — June 2008). Women aged 40-64 and overdue for screening were recruited from
churches and individually randomized to treatment (/7=176) or wait-list control (#7=169). The
intervention provided LHA home visits and newsletters addressing barriers to screening. Self-
reported Pap test receipt was the primary outcome.

Results—Intention-to-treat analyses revealed that treatment group participants (17.6% screened)
had over twice the odds of wait-list controls (11.2% screened) of reporting Pap test receipt post-
intervention, OR=2.56, 95%CI: 1.03-6.38, p=0.04. Independent of group, recently screened
participants (last Pap >1 but <5 years ago) had significantly higher odds of obtaining screening
during the study than rarely or never screened participants (last Pap =5 years ago), OR=2.50,
95%Cl: 1.48-4.25, p=0.001.
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Conclusions—The intervention was associated with increased cervical cancer screening. The
faith-placed LHA addressing barriers comprises a novel approach to reducing cervical cancer
disparities among Appalachian women.
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Introduction

In nearly all cases, invasive cervical cancer (ICC) can be prevented through early detection
and treatment (American Cancer Society [ACS], 2011a). Papanicolaou (Pap) tests and
follow-up have dramatically decreased ICC mortality rates over the past 50 years (ACS,
2011a; Surveillance Epidemiology and End Results (SEER) Program, 2009). Nonetheless,
12,710 ICC diagnoses and 4,290 deaths were expected in 2011 (ACS, 2011a). This
persistent mortality in light of the potential for prevention is concerning, especially among
vulnerable groups.

Faith Moves Mountains (FMM) was a four-year community-based randomized controlled
trial (RCT) testing the effectiveness of an intervention to reduce ICC burden in Appalachian
Kentucky. The ICC incidence rate in Appalachia is 15 per 100,000-approximately 67%
above the national average (Hopenhayn et al., 2005; Ries et al., 2005)—and only 68% of
middle-aged and older women in the region have been screened for cervical cancer within
the prior three years (Kentucky Department of Public Health, 2006). The intervention sought
to increase screening among women ages 40-64 who (a) had not been screened for cervical
cancer according to ACS guidelines in 2005 (Saslow et al., 2002), and (b) were considered
hard-to-reach due to rural location, lack of resources, competing demands, and history of
inadequate screening (Hall et al., 2002).

To address this ICC disparity, a culturally appropriate lay health advisor (LHA) intervention
was delivered in collaboration with faith communities. Preliminary work demonstrated that
middle-aged Appalachian women view churches as an acceptable environment for
promoting positive health behavior (Campbell, 2007; Schoenberg et al., 2009). Moreover,
churches are sustainable, central, and well-attended Appalachian institutions; the proportion
of Appalachian residents reporting church affiliation is higher than observed nationally (Pew
Forum on Religion & Public Life, 2008), and well over one-third report weekly church
attendance (Campbell, 2007; Schoenberg et al., 2009). Recruitment efforts were centered in
local faith-based institutions (henceforth “churches™). Significant efforts were made by
study staff to build affiliations between FMM and each participating church, comprising the
faith-placed nature of FMM. Delivered by LHAs (Earp & Flax, 1999; Eng et al., 1997;
Salber, 1979), the intervention itself was based on the PRECEDE-PROCEED framework
(Green & Kreuter, 1991). Elements of several models of health behavior (e.g., Social
Cognitive Theory (Bandura, 1977) and the Health Belief Model (Rosenstock et al., 1988))
were integrated to facilitate remediation of participant-identified barriers to cervical cancer
screening.

It was hypothesized that following intervention delivery, treatment group participants would
be more likely to obtain Pap tests, compared to wait-list controls. This paper (a) presents
results regarding the primary outcome, self-reported receipt of Pap tests, and (b) explores
sociodemographic and health-related characteristics associated with study-wide screening.
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Study Setting

Appalachia consists of 410 counties in 13 states encompassing 22 million people, or 8.3% of
the total U.S. population. The region has notably high rates of poverty, isolation, and poor
health (Appalachian Regional Commission [ARC], 2011). Appalachian Kentucky comprises
54 counties with socioeconomic indicators among the lowest in the nation. Table 1
highlights characteristics of the region and the four FMM counties.

Harlan, Knott, Letcher, and Perry counties (Figure 1) are among the most economically
distressed counties in Kentucky and the U.S. (Murray et al., 2006). They experience high
poverty and unemployment rates, ranking in the lowest 10% of counties nationally on these
indicators (ARC, 2011).

Participant Selection, Recruitment and Enrollment

Recruitment began in December 2005 and ended in June 2008. Church recruitment was
challenging, and a probability sampling scheme for churches was replaced with snowball
sampling procedures in which project staff personally contacted church representatives
(Shelton et al., unpublished results). Of the 32 churches approached by project staff, 29 were
ultimately recruited as sources for individual participants. Typical of the region, most
participating churches were small (i.e., fewer than 50 adult female members).

Congregants were invited to an informational meeting conducted at the church. There,
interested female attendees were screened for eligibility, including being 40-64 years old,
speaking English, and being outside ACS guidelines at the time for cervical cancer
screening (i.e., no Pap test within the prior 12 months) (Saslow et al., 2002). The age-based
eligibility criterion was set considering that (a) at these ages, screening notably decreases,
whereas vulnerability to cervical cancer increases (Freeman et al., 2005; Hall et al., 2002);
and (b) participants over 64 years old would be Medicare-eligible, potentially skewing the
distribution of health care access by age. The 2002 ACS recommendations were used for
their stability (in the context of contemporaneous changes in screening procedures and
guidelines) and their consistency with Healthy People 2010 goals (U.S. Department of
Health and Human Services, 2000).

Eligible participants provided voluntary informed consent and completed a baseline
questionnaire. Interviewers offered to administer all documents orally, mitigating limited
literacy. Participants received $25 for completing the baseline assessment and any
subsequent interviews. To support retention, thank-you letters and invitations to continue
contributing to the study were sent to all participants following enroliment.

Study Design

Figure 2 illustrates the design of this single-blind, two-armed RCT with a wait-list control
group. Baseline data were collected regarding (a) sociodemographic and health-related
characteristics; (b) history of cervical cancer screening; (c) cervical cancer screening
knowledge, attitudes, and behaviors; and (d) perceived barriers to cervical cancer screening.
Participants were subsequently randomized to treatment or wait-list control conditions. Data
collectors and investigators were blind to group allocation throughout the study.

Next, all participants received an educational lunch program at the church, at which local
project staff delivered information on cervical cancer screening and prevention. The
educational program not only ensured that all participants had a basic level of awareness
about the importance of screening before the individualized intervention was delivered
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(Kreuter & Wray, 2003), but also was intended to enhance study retention by promoting
affiliation among each church’s participants. Approximately four months after baseline,
Follow-up 1 was conducted with all participants, involving reassessment of knowledge,
attitudes, and behaviors regarding cervical cancer screening. This served as a secondary
baseline for those who were not screened following the educational luncheon offered to all
participants.

One month after Follow-up 1, the treatment group received the intervention, described in
detail below. Approximately four months after Follow-up 1, all participants completed
Follow-up 2, and cervical cancer screening status was reassessed. The wait-list control
group subsequently received the intervention. Both groups completed an Exit Interview
approximately six months after Follow-up 2, including reassessment of cervical cancer
screening status. The Exit Interview served as a long-term follow-up for the treatment group,
and as a post-test following intervention delivery for the wait-list control group. See Figure
2 for an illustration of study flow.

Ten LHAs were recruited, with most belonging to participating churches; all were residents
of one of the four FMM counties. The LHAs were demographically similar to most
participants (i.e., married, middle-aged, middle-to-lower socioeconomic status), with no
professional health care background. All were trained by the study team about cervical
cancer, Pap tests, local community resources, and screening determinants. Before delivering
the intervention, LHAs completed three training sessions on human subjects protection,
home visit procedures, and inclusion of tailored content regarding participants’ identified
barriers into the newsletter template. The LHAs received feedback from the project team
throughout the study and were retrained as necessary.

The tailored home visit and newsletter addressed the specific barriers identified by each
participant. Prior to the home visit, the LHA reviewed the participant’s identified barriers
from the baseline assessment. Possible barriers included predisposing (e.g., beliefs about
cervical cancer and screening), enabling (e.g., health insurance coverage), and reinforcing
(e.g., social support for screening) factors, as conceptualized in the PRECEDE/PROCEED
framework (Green & Kreuter, 1991). The LHA prepared a tailored newsletter using a
standard template, adding specific information regarding the participant’s barriers. For
example, if a participant identified transportation as a barrier to screening, the LHA included
information about local transportation options.

Home visits were designed to last approximately two hours. The LHA provided information
about cervical cancer and Pap tests, then addressed each of the participant’s identified
barriers to screening. Any additional issues brought up during home visits were also
addressed. The tailored newsletter was left as a supportive reminder and informational
source. The intervention was intended to: (a) affect the participant’s knowledge, beliefs, and
attitudes regarding cervical cancer screening, depending on self-identified barriers; and (b)
facilitate the participant’s scheduling and obtaining of a Pap test. No actual referrals or
appointments were provided by the LHAS, as the project aim included enabling women to
make their own screening arrangements.

All study measures were developed using data from in-depth interviews conducted prior to
the trial (Schoenberg et al., 2006). Pilot-testing with 10 age-appropriate local women yielded
an 88-item instrument. The primary outcome was self-reported Pap test receipt, obtained by
asking participants to provide the approximate date of their most recent screening.
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Sociodemographic and health-related variables included age, race, income, educational
level, perceived health status, and others. General knowledge, attitudes, behaviors, and
perceived barriers regarding cervical cancer screening were also assessed, using culturally
appropriate questions derived from developmental work in the region (Schoenberg et al.,
2006).

Sample Size and Randomization

Previous research suggested that a difference of 12.5% in proportions of participants
reporting Pap test receipt could be anticipated. Allowing for a 10% dropout rate, a sample
size of 300 participants per group was planned to achieve 80% power to detect this
difference with alpha set at .05 for two-tailed tests. Blocked randomization of individuals
with variable block sizes ensured equal probabilities of group assignment. The computer-
generated randomization scheme was carried out by a biostatistician to maintain
concealment. Study arm assignment was conducted by project staff members uninvolved in
questionnaire administration.

Data Analyses

Data analyses were completed in 2012. Descriptive statistics characterized the study sample,
and bivariate tests (i.e., chi-square tests of independence for categorical and independent t-
tests for continuous variables) assessed baseline group differences.

A logistic regression model was used to test the effect of the intervention on the primary
outcome of obtaining a Pap test between baseline and Follow-up 2 (i.e., after the treatment
group had completed the intervention and the wait-list control group had not), adjusting for
the random effect of clustering within churches. An additional exploratory model added
several participant characteristics selected post hoc, including age group, marital status,
perceived health status, and baseline screening history. Baseline screening history was
categorized into two groups to control for previously reported differences observed between
recently screened (i.e., more than one year but less than five years ago) and rarely or never
screened (i.e., five years ago or longer, or never) participants (Hatcher et al., 2011; Paskett et
al., 2011). Likelihood ratio tests were used to assess improvements in model fit. A
sensitivity analysis tested the effect of the intervention only among participants who
remained unscreened at Follow-up 1, following the educational luncheon, using a logistic
regression model adjusting for the random effect of church.

To evaluate the effect of the intervention in the wait-list control group, McNemar’s test for
paired proportions was conducted with wait-list control participants only. This analysis
compared the proportions of wait-list control participants reporting Pap tests at Follow-up 2
and Exit Interview (i.e., pre- and post-intervention).

Finally, secondary analyses examined associations between obtaining a Pap test at any time
during the study and participants’ sociodemographic and health-related characteristics,
controlling for effects of treatment group and church. Variables examined in these analyses
appear in Table 4. Separate bivariate logistic regression analyses assessed associations
between each characteristic and the primary outcome, controlling for treatment group (fixed
effect) and church (random effect). Due to the exploratory nature of these analyses, no
adjustments to alpha were made.

Participants lost to follow-up were retained in analyses with the assumption that they were
not screened; intent-to-treat principles were followed. Alpha was set at .05, and all tests
were two-sided. Analyses were conducted using Intercooled Stata 10.1 (StataCorp, Inc.) and
R: A Language and Environment for Statistical Computing (version 2.13.0) (R Foundation
for Statistical Computing, 2011), including the package Ime4 (Bates et al., 2011).
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Results

Sample Characteristics

A total of 345 eligible women ages 40-64 from 29 churches were enrolled in the study,
individually randomized to treatment (/7=176) and wait-list control (7=169) groups. Of
those, 14 (4.1%) were lost to follow-up, including 9 from the treatment group and 5 from the
wait-list control group. The groups did not differ significantly on any baseline characteristics
(Table 2).

All participants described their ethnicity as non-Hispanic, and most (95.1%) described
themselves as White, reflecting the overall demography of the four FMM counties (U.S.
Census Bureau, 2010). Most were married (61.2%), and one-quarter (25.7%) had less than a
high school education. Half (50.1%) were unemployed, and one-third (32.2%) were
uninsured. Over half (54.6%) reported struggling to meet their needs financially. Fewer than
one-fifth (18.6%) reported having very good or excellent health status.

Regarding Pap test history, 34.0% were rarely or never screened (last Pap test five years ago
or more, or never), while 66.1% were recently screened (less than five but more than one
year ago).

Primary Outcome: Obtaining a Pap Test at Follow-up 2

See Figure 2 for an illustration of participant flow through the study. Of the 345 participants,
23 (6.7%) reported obtaining a Pap test after the educational luncheon (i.e., at Follow-up 1),
before the LHA intervention was delivered to the treatment group. Of these, 12 were in the
treatment group and 11 were in the wait-list control group.

At Follow-up 2 (i.e., post- intervention), 19 additional treatment group participants and 8
additional wait-list controls reported obtaining a Pap test, for a total of 31 (18%) treatment
group and 19 (11%) wait-list control group participants screened. Logistic regression
modeling adjusting for the random effect of church demonstrated a significant intervention
effect (Table 3). Compared to wait-list controls, the treatment group had over twice the odds
of being screened, est. adj. OR = 2.56, 95%CI: 1.03-6.38, p= 0.04. An exploratory logistic
regression model including other participant characteristics (i.e., age group, marital status,
perceived health status, baseline screening history) revealed very similar treatment effects
with no improvement in model fit.

The sensitivity analysis excluded the 23 participants who obtained Pap tests between
baseline and Follow-up 1 (i.e., before the intervention was delivered). At Follow-up 2 (post-
intervention), 19 (11.6%) of the 164 treatment group participants and 8 (5.1%) of the 158
wait-list controls still in need of cervical cancer screening reported obtaining a Pap test.
Logistic regression results were nearly identical to results of the intent-to-treat primary
outcome analysis (OR = 2.59, 95%Cl: 1.04-6.46, p = 0.04).

At Exit Interview, 40 (25.3%) of the 158 wait-list control group participants still in need of
screening at Follow-up 2 reported having obtained a Pap test post-intervention, compared to
the 8 (5.1%) observed at Follow-up 2. McNemar’s test of paired proportions revealed this
difference to be statistically significant, )(2(1df, n=158) = 21.3, p< 0.001. An additional 20
(13.8%) of 145 treatment group participants still in need of cervical cancer screening also
reported obtaining a Pap test at Exit Interview.

Secondary Analyses: Factors Associated with Obtaining a Pap Test

Controlling for treatment group and church, age and baseline history of screening were
significantly associated with obtaining a Pap test during the study (Table 4). Compared to
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women aged 40-44, those who were age 55-59 years were significantly less likely to be
screened, est. adj. OR = 0.41, 95%CI: 0.20-0.86, p = 0.02. Recently screened participants
had significantly higher odds of obtaining a Pap test during the study than rarely/never
screened participants, est. adj. OR = 2.50, 95%Cl: 1.47-4.25, p< 0.001.

Discussion

Faith Moves Mountains assessed the effectiveness of a faith-placed LHA intervention to
increase Pap test use among middle-aged and older women in Appalachian Kentucky. The
significant difference in the proportions of treatment versus wait-list control group
participants who reported being screened at Follow-up 2 (i.e., after the treatment group had
received the intervention and the wait-list control group had not) demonstrated the
intervention’s effectiveness.

As with many community-based projects, FMM depended upon the efforts of local
residents, often requiring a delicate balance of community needs and scientific procedures.
For example, recruitment of churches and participants progressed more slowly than
anticipated. Initial attempts to implement a probability sampling scheme proved futile, as
randomly selected churches did not respond to “cold calls” and letters. While shifting to
snowball sampling may have impacted generalizability of findings (Shelton et al.,
unpublished results), it was a necessary step to achieve acceptable participant enroliment.
Despite the need for such trade-offs, a significant intervention effect was detected. This
finding is important, particularly in the context of a community-based intervention to
increase cervical cancer screening among vulnerable women in a disproportionately affected
region of the U.S.

These results add to the literature supporting the effectiveness of individualized
interventions via LHAs (e.g., Dignan et al., 1998; Green, 1977; Paskett et al., 2011). While a
small percentage of participants were screened following the educational luncheon, nearly
one-quarter of the sample obtained Pap tests after receiving the LHA intervention.
Leveraging church connections to facilitate LHA-provided remediation of barriers to
screening appears to be an effective strategy to increase Pap test use among Appalachian
women outside of screening recommendations.

Overall, 31.9% of all FMM participants reported being screened for cervical cancer during
the study period. This result is on the high end of rates reported in other community-based
intervention studies targeting cervical cancer screening. A systematic review of 46 studies
published from 1980 through 2001—all of which evaluated similar sociologic, cognitive,
and behavioral interventions—reported increases in Pap test use rates ranging from 2.7% to
36.0% (Yabroff et al., 2003). In contrast to clinic-based intervention studies, which often
report higher rates of Pap test use among participants (e.g., Paskett et al., 2011), community-
based projects often yield lower screening rates than achieved by FMM in the current study.

Secondary analyses found that age and cervical cancer screening history were associated
with Pap test receipt. Independent of treatment group, women in the second-to-oldest group
were significantly less likely than those in the youngest group to report receiving a Pap test.
Perceptions of reduced risk for cervical cancer with increased age may underlie this finding
(Marlow et al., 2009), despite recommendations that screening not be discontinued until at
least age 65 for most women (ACS, 2011b; U.S. Preventive Services Task Force, 2003).

In addition, controlling for treatment group, women who were furthest outside ACS
screening guidelines had significantly lower odds of being screened during the study,
compared to women who were more recently screened. The majority (80.3%) of rarely or
never screened participants did not obtain Pap tests throughout the study. This group
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reported baseline attitudes and beliefs about cervical cancer and screening that differed from
those reported by recently screened women (Hatcher et al., 2011); for example, compared to
recently screened participants, higher proportions of rarely or never screened women
believed that cervical cancer has symptoms and that screening causes worry. In addition,
Hatcher and colleagues found that rarely or never screened women reported different
barriers at baseline, compared to recently screened women. These included part-time
employment, perceiving screening as too expensive, and lacking a usual health care source.
Finally, at baseline, even a health provider’s direct recommendation was perceived as less
influential by the rarely or never screened, compared to the recently screened (Hatcher et al.,
2011). These differences may underlie the apparently reduced effectiveness of the
intervention among rarely or never screened Appalachian women, who may be at the
greatest risk of ICC. Future analyses will investigate barriers to screening still identified by
rarely or never screened participants post-intervention, with the goal of refining the
intervention to increase its impact among this vulnerable subgroup.

Study Limitations

Conclusions

This project had several limitations. First, the study employed a small, relatively
homogenous sample from a limited geographical region. This concern is mitigated by
representativeness of the sample to the demography of the central Appalachian region (U.S.
Census Bureau, 2010). Another limitation is reliance on self-report data. However, studies
have demonstrated 70% positive and 95% negative predictive value of recall for Pap tests
(McGovern et al., 1998; McPhee et al., 2002). Additionally, recruitment of churches and
individual participants progressed more slowly than anticipated, resulting in a non-random
sample of churches as recruitment sites and a smaller sample size than planned. Despite
these shortcomings, a significant treatment effect was still detected. For dissemination
purposes, participant identification of barriers is an important aspect of the intervention. In
this study, barriers were gleaned from the baseline assessment; in practice, barriers could be
assessed prior to or at the beginning of the LHA home visit. However, this study did not
address potential differences in the timing or approach to assessing barriers. Finally,
unintended and unmeasured effects may have existed, related to the faith-placed nature of
the project. Specifically, participants within a single church could be randomized to either
the treatment or the wait-list control group, allowing potential contamination. Because this
may have “watered down” the intervention effect, future efforts should consider
measurement of contamination and a group-randomized design with churches as the unit of
randomization.

Despite these limitations, the RCT design of FMM enabled the detection of a significant
intervention effect. Results are notable for three additional reasons. First, since past behavior
often predicts future behavior (Ouellette and Wood, 1998; Sutton, 2004; Weinstein, 2007), it
is likely that the women who obtained Pap tests during FMM will maintain cervical cancer
screening in the future. Second, the target population included hard-to-reach women. One-
third of FMM participants were rarely or never screened, presenting significant challenges to
behavior change. Despite the relative lack of behavior change within this subgroup, FMM
was one of the first projects in the region to successfully recruit and enroll a substantial
number of these women in research. Although recruitment of these unlikely research
participants was successful, the intervention was least effective for them. However, the data
provided by this vulnerable subgroup will supply valuable information for modifying the
intervention. Finally, FMM developed an infrastructure for future projects, which will
investigate the effects of community-based, faith-placed interventions to improve other
health behaviors in this region.
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To our knowledge, this project was the first to combine a LHA approach with faith-placed
recruitment, tailored home visits, and tailored newsletters focused on participant-identified
barriers to screening. As a novel strategy to reduce a recognized health disparity experienced
by hard-to-reach Appalachian women, results of the current study support further efforts in
this vein.
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Figurel.
Study location. The study location is circled and indicated in gray: Harlan, Knott, Letcher,
and Perry counties, Kentucky, U.S.A. 2005-2008.
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Baseline sample characteristics (7=345). Harlan, Knott, Letcher, and Perry counties, Kentucky, U.S.A. 2005—

2008.
Variables n (%)
Age (in years)
40-44 69  (20.0)
45-49 69  (20.0)
50-54 82 (23.8)
55-59 79 (22.9)
60-64 46 (13.3)
Race
White 328 (95.1)
Black 16 (4.6)
American Indian 1 (0.3
Marital status
Married/partnered 211 (61.2)
Separated/divorced 87 (25.2)
Widowed 28 (81
Never married 19 (5.5)
Education
Less than high school 88 (25.7)
High school graduate or GED 135 (39.5)
Some college 79 (231)
College graduate or more 40 (11.7)
Employed currently 172 (49.9)
Annual household income
< $10,000 85  (24.6)
$10,000 — $30,000 106 (30.7)
> $30,000 66  (19.1)
Don’t know/refused 88 (25.5)
Perceived financial status
Struggle to meet needs 178 (51.6)
Just enough to get by 128 (37.1)
More than I need to live well 20 (5.5)
Don’t know/refused 19 (5.5)
Health insurance
Private 139 (40.3)
Public 95  (27.5)
None 111 (32.2)
Perceived health status
Poor/fair 154  (44.6)
Good 127 (36.8)
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Variables n (%)
Very good/excellent 64  (18.6)
Screening history
Never 4 (1.2)
> 5 years ago 113  (32.8)

> 1 year and < 5 years ago 228 (66.1)

Notes: Percentages for each variable may not sum to 100% due to rounding. No differences between groups were found at baseline. The categories
Neverand = 5 years ago under Screening history were combined for analyses due to a low cell count in NMeverand to previous findings
discriminating this combined group from those screened > 1 year and < 5 years ago (see Hatcher et al., 2011).
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Table 3

Primary outcome: Odds ratios of Pap test receipt for treatment group versus wait-list control group at Follow-
up 2 (7=345). Harlan, Knott, Letcher, and Perry counties, Kentucky, U.S.A. 2005-2008.

Model OR (95% CI) p

Model 1&  Unadjusted (fixed effect of treatment only)  2.43 (1.04-5.72)  0.04
Model 22 Adjusted for church (random effect) 2.56 (1.03-6.38) 0.04

Model 3¢ Adjusted for church (random effect) and 2.73(1.08-6.89) 0.03
participant characteristics (fixed effects)

Notes. OR = odds ratio. CI = confidence interval.

laModeI 1 provides the raw OR for treatment effect, not adjusted for covariates.

bModeI 2 represents the primary outcome analysis, providing the adjusted OR for treatment effect accounting for participant clustering in churches.
CModeI 3 provides the adjusted OR for treatment effect accounting for participant clustering in churches as well as additional participant

characteristics selected post hoc (age group, marital status, perceived health status, baseline screening status). A likelihood ratio test detected no
improved fit for Model 3 versus Model 2 (p=0.63).
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