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Abstract

Cervical cancer incidence and mortality rates are disproportionally high among women living in
Ohio Appalachia. This study used the Transtheoretical Model to examine screening barriers before
and after a lay health advisor (LHA) intervention (2005-2009) to increase cervical cancer
screening rates. Ohio Appalachian women (77 =90) who were in need of a Pap test, based on risk-
appropriate guidelines, and were randomized to a 10-month LHA intervention, received two in-
person visits, two phone calls, and four mailed postcards targeted to the participant’s stage of
change. Findings revealed that 63% had forward stage movement ten months after the
intervention. The most frequently reported screening barriers were time constraints, forgetting to
make an appointment, and cost. Women reporting the following barriers: doctor not
recommending the test, unable to afford the test, and being embarrassed, nervous, or afraid of
getting a Pap test were less likely to be in the action stage. Understanding the stages of change
related to Pap testing and reported barriers among this underserved population may help inform
researchers and clinicians of this population’s readiness for change and how to set realistic
intervention goals.
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INTRODUCTION

Cervical cancer incidence and mortality rates have decreased markedly in the United States
(U.S.) since the widespread uptake of the Papanicolaou (Pap) test (Simard, Ward, Siegel, &
Jemal, 2012). Women living in the Appalachian region, however, are a segment of the U.S.
population that is at increased risk of developing and dying of cervical cancer (Appalachia
Community Network, 2010). In 2010, cervical cancer incidence rates were 11.5% higher
and mortality rates were 20.8% higher among women living in Appalachia Ohio compared
with U.S. women not from Appalachia Ohio. The many reasons for these cancer disparities
include: lack of health insurance and lower household incomes and education levels; (b)
inadequate knowledge, about cancer screening benefits; (c) beliefs and attitudes, poor health
behaviors (e.g., greater tobacco use and increased risky sexual behaviors); (d) social norms
about health behaviors; and (f) provider factors, and limited access to health care and
transportation (Katz et al., 2007; McAlearney et al., 2010; Paskett et al., 1999; 2011; Studts,
Tarasenko, & Schoenberg, 2013). Understanding the relation of sociocultural attitudes and
beliefs, as well as provider factors, to women’s cervical cancer screening practices will help
develop more effective cancer screening programs to reduce cervical cancer incidence and
mortality.

Multifaceted prevention strategies that incorporate these factors are needed to reduce
cervical cancer disparities. Lay health advisor (LHA) interventions among underserved
populations have been successful because they typically use trusted community members
who serve as a liaison to the health care system and provide information, support, and
encouragement (Han et al., 2009; Paskett et al., 2011). Previous studies using LHA
intervention programs to promote cancer screening have found significantly increased
screening rates for breast, cervical, prostate, and colorectal cancer (Holt et al., 2013; Luque
etal., 2011; Paskett et al., 1999; Russell et al., 2010). In fact, a LHA intervention
significantly improved cervical cancer screening among Ohio Appalachian women who
were not within recommended screening guidelines (Paskett et al., 2011). In the context of
cancer screening, LHASs addressed screening barriers, assisted with access to cancer
screening, and encouraged screening by tailoring health messages to the specific individual
(Holt et al., 2013; Luque et al., 2011; Paskett et al., 1999; Russell et al., 2010).

Tailored cancer screening messages, used by LHAS to address screening barriers, have been
based on the Transtheoretical Model (TTM). Specifically, the stages of change construct,
provides a method to deliver messages based on the participant’s readiness to change their
cancer screening behavior (Norcross, Krebs, & Prochaska, 2011; Prochaska & Norcross,
2001). Women with a lapse in a behavior or adopting a new behavior, such as cervical cancer
screening, progress through a series of stages of readiness to change including: (a) pre-
contemplation, no intention to complete screening; (b) contemplation, serious thoughts
about completing screening in the next six months; (c) preparation, intention to complete
screening in the next month; (d) action, completed screening; (e) maintenance, work to
prevent relapse in not undergoing screening; and (f) termination, behavior change is
complete and not at risk for relapse (Norcross, Krebs, & Prochaska, 2011; Prochaska &
Norcross, 2001). According to the TTM, individuals in later stages (e.g., action) have
reported higher levels of self-efficacy, more perceived benefits, and lower levels of perceived
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barriers than people in earlier stages (e.g., pre-contemplation) (Norcross, Krebs, &
Prochaska, 2011; Prochaska & Norcross, 2001).

Research on the TTM as it relates to cervical cancer screening has supported these
hypothesized associations between stages of change and perceived benefits and barriers
(Kwak et al., 2009; Luszczynska et al., 2011; Spadea et al., 2010; Tung, Nguyen, & Tran
2008). Although previous studies have successfully applied the constructs of the TTM to
cervical cancer screening, little evaluation of associations among Appalachian women has
occurred regarding cervical cancer screening behavior, reported screening barriers, and
movement among the different TTM stages after receiving an LHA intervention among
Appalachian women.

The objective of this study was to evaluate data from participants receiving a LHA
intervention designed to increase movement toward the action stage, i.e., completion of
cervical cancer screening, by: (a) describing the differences in TTM staging among
Appalachian women before and after the intervention; (b) examining cervical cancer
screening barriers and their change before and after the intervention; and (c) exploring the
association of demographic characteristics, stage of change, and reported screening barriers.
Because behavior change is a dynamic process, we thought that Appalachian women
participating in a LHA intervention to increase cervical cancer screening would show
progressive change in TTM stage (i.e., forward movement through the TTM stages) and
report different barriers to cervical cancer screening based on their TTM stage. We also
hypothesized that a woman’s sociodemographic characteristics and number of reported
barriers would be related to progression through TTM stages.

METHODS
Study Population

The Community Awareness Resources and Education (CARE 1) initiative was conducted
from March 2005 through February 2009 as one of eight Centers for Population Health and
Health Disparities (P50) funded by the National Institutes of Health. The overall goal of
CARE was to address the increased cervical cancer incidence and mortality rates among
women living in Ohio Appalachia. This report focused on the process data from the
intervention group from one of the projects, a randomized controlled trial of a LHA
intervention vs. a usual care group (letter from physician and a National Cancer Institute
brochure on cervical cancer screening) to increase cervical cancer screening. Details of the
randomization, intervention design, and outcomes have been previously reported (Paskett et
al., 2011).

A total of 22 health clinics in Ohio Appalachia were approached to participate in the CARE
study, 14 of which (64%) agreed. Within each participating clinic, a monthly random sample
of women was selected, and their medical records were reviewed to determine eligibility. To
be eligible for the parent study, participants had to be female, aged 18 years or older, not
pregnant, a resident of Ohio Appalachia, and had no history of invasive cervical cancer or
hysterectomy. Finally, to be eligible, participants had to be in need of a Pap test based on
risk-appropriate guidelines recommended at the time the study was conducted (i.e., Pap test
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within 1 year for participants at higher risk for cervical cancer and Pap test within 3 years
for lower risk participants) (Paskett et al., 2010). Specifically, women with any risk factors
for cervical cancer (i.e., smoking, early age at first intercourse, five or more sexual partners
in a lifetime, or having a personal history or partner with a history of Human Papillomavirus
(HPV) or a sexually transmitted infection) should have had a Pap test annually, while
women with no identified risk factors should have had a Pap test at least every three years
(American College of Obstetricians and Gynecologists, 2008). Individuals who were eligible
and agreed to participate in the study completed a baseline survey.

In the 14 clinics, 16,186 patients were sampled and screened for recruitment in two phases.
During the first phase (March 2005-June 2006), potential participants were asked to
complete a baseline cross-sectional interview to determine eligibility for this study and
eligible participants were invited to participate. To increase efficiency, during the second
phase (July 2006—February 2009), participants’ potential eligibility was determined first by
telephone survey, and only participants who were potentially eligible for this study were
asked to complete the baseline interview to determine final eligibility. After the two
recruitment phases, 13,194 were ineligible, 1,296 could not be contacted, and 924 (54.5% of
those remaining) refused participation; 772 patients completed the baseline interview, and a
further 423 of these patients were found to be ineligible. The response rate among those
found eligible after the interview was 81.9% (286 of 349 eligible women). Of the 286
women who were eligible and consented, 145 were randomized to the LHA intervention and
formed the study sample for the present analyses. Written, signed informed consent was
obtained from all study participants. Informed consent procedures and study protocols were
approved by the Institutional Review Boards of The Ohio State University and the
University of Michigan.

LHA Intervention

The intervention design followed the PRECEDE-PROCEED program planning model, a
comprehensive framework for the assessment of health and quality of life needs, and the
design, implementation, and evaluation of public health promotion programs to meet those
needs (Gielen et al., 2008). This model focused attention on outcomes (in this study, Pap test
completion) and worked toward this goal, addressing constructs of the Health Belief Model
(Green & Kreuter, 1991) (e.g., perceived severity) and Social Learning (Social Cognitive)
Theory (e.g., expectancies, the values that a person places on an outcome) in semi-structured
questionnaires and personalized educational materials (Bandura, 1977). The TTM,
specifically the stage of change construct, was used to assess each participant’s readiness to
change cervical cancer screening behaviors, and the subsequent LHA intervention
components were tailored to the individual participant’s stage of change and cervical cancer
screening barriers. If a participant had a barrier to screening, such as having no health
insurance, the LHA assisted her by locating free or reduced cost screening in their
community. Stage-tailoring was accomplished through different language and approaches
used by LHAs when speaking with participants, as well as different messages on mailed
postcards. A participant’s stage was not formally assessed until after she completed the first
in-person session with the LHA, and the structure of the initial meeting with the LHA was
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uniform across all participants, with much attention focused on personalized risk assessment
and barrier counseling.

The four LHAs who delivered the intervention in this study were women indigenous to the
Ohio Appalachia region, were aged 40 to 50 years old, and had no post-secondary education.
LHAs completed an intensive, week-long, in-person training course and were subsequently
observed by a study coordinator in the field throughout the study period.

To maintain continuous contact during the 10-month intervention, following their baseline
interview, participants randomized to the LHA intervention received two in-person visits (at
baseline and at 10 months), two phone calls (1 and 5 months), and four mailed postcards (2,
3, 6, and 7 months) targeted to the participant’s stage of change from one of the four trained
LHAs. The in-person visits took place either in the woman’s home or a convenient location
in the community. During the initial visit (Visit 1), the LHA assessed each participant’s
perceived lifetime cervical cancer risk and her cervical cancer screening barriers. Barriers to
screening were assessed using a standardized assessment survey used in previous research
that included items focused on cervical cancer screening (Paskett et al., 2006). Next, the
LHA provided information about the Pap test, the value of completing a Pap test per
recommended guidelines, and the importance of abnormal Pap test follow-up. The LHA
concluded each call and visit by providing counseling to address identified barriers and
support to encourage the woman to schedule a Pap test with a healthcare provider. Each
participant’s stage of change was determined during the two follow-up phone calls using a
series of staging questions such as “How likely is it that you will have a Pap test in the next
six months?” and “Are you planning to have a Pap test in the coming month?” Study
investigators developed the questions based on TTM stage characteristics and current (at the
time) screening guidelines. Postcards mailed in the two consecutive months following each
of these phone calls addressed the participant’s current stage of change and the one that
followed if she moved forward on the continuum. For example, a participant in the
precontemplation stage at the first phone call received a postcard the following month
reminding her about the importance of having a Pap test (e.g., It could save your life). The
following month, she received a postcard with a contemplation stage message (e.g., Go
ahead...Get your Pap test today!). Stage of change was re-assessed during the second phone
call, followed by two new postcards reflecting her current stage of change and the stage that
followed. A participant never saw the same message twice. The second in-person visit (Visit
2) was the last component of the intervention during which LHAS again assessed perceived
cervical cancer risk and cervical cancer screening barriers, followed by additional barrier
counseling, if necessary.

The baseline survey conducted with all participants collected information on the factors
included in the Social Determinants of Health model (Marmot & Wilkinson, 1999),
including demographic characteristics, and socioeconomic status, as well as health behaviors
(e.g., receipt of Pap test) and barriers related to cervical cancer screening.
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Demographic Characteristics

Participants provided information about age, race, marital status, employment status, health
insurance, household income, and educational level using questions from the NHANES
(Centers for Disease Control and Prevention, 2013) or BRFSS (Centers for Disease Control
and Prevention, 2014).

Socioeconomic Status

Socioeconomic status (SES) was calculated by combining information about occupation,
education and income. This measure of SES was derived from the Hollingshead index
(Hollingshead, 1975) and yielded three levels: low (0-1), middle (2-3), and high (4-6).

Receipt of Pap Test

Receipt of a Pap test during the study period was assessed by both self report and medical
record review; however, for the purposes of these analyses, receipt of a Pap test was
determined by medical record review.

Barriers to Cervical Cancer Screening

The barriers to cervical cancer screening score and the beliefs about Pap testing scale were
based on previously reported measures (Hill & Gick, 2013). The barriers to cervical cancer
screening included 11 items (response: yes/no) that addressed frequent personal and
provider factors that may reduce the likelihood of the receipt of a Pap test. Sample items
included: “Having a Pap test is embarrassing,” “My doctor didn’t recommend it,” and “I
have problems finding transportation.” One point was given for each endorsed barrier with
possible scores ranging from 0 to 11. Higher scores reflected more barriers to completing a
Pap test.

Stages of Change for Pap Testing

During each of two follow-up phone calls, participants were categorized as being in one of
five stages. Participants in the precontemplation stage had either never heard of a Pap test or
had one in the past (more than 1 year ago), but did not plan to have one in the next 6 months.
Participants in the contemplation stage had a Pap test in the past and planned to have one in
the next 6 months, but not within the next month. Participants in the preparation stage
planned to have a Pap test in the next month, while those in the action stage self-reported
having a Pap test within the last 6 months. Finally, participants in the maintenance stage had
a Pap test at least 6 months ago and planned to have a Pap test in the coming year.

Statistical Analyses

Fisher’s exact test was used to test for differences between those included and excluded
from analyses and to investigate possible associations between stage of change and each of
the screening barriers. McNemar’s test was used to evaluate change in the barriers identified
from Visit 1 to Visit 2. Poisson regression models were used to test if the number of reported
barriers was associated with being in the action stage. Odds ratios for the demographic and
psychosocial variables and individual barriers (independent variables) associated with being
in the action stage (dichotomized dependent variable) were calculated by univariate logistic
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regression. A backwards selection process, including both demographic factors and barriers
(independent variables) significantly associated with being in the action stage at the p <.1
level was used to build a multivariable model of factors associated with being in the action
stage. Statistical significance of associations in logistic regression was assessed by Wald
statistic. Model fit was assessed using the deviance goodness-of-fit test, and two-way
interactions were explored.

RESULTS

Sample Characteristics

Of the 145 women randomized to the intervention group, 14 were excluded because of
missing stage or barrier data; 7 refused to participate in follow-up visits, and 2 women did
not meet study inclusion criteria (recognized after randomization). Thirty-two women in the
intervention group were also excluded because at Visit 1, they were at the action stage (i.e.,
had had a Pap test). The final sample for this report included 90 women who received all
components for the intervention (both visits, both phone calls, and 4 mailed postcards). The
55 women excluded from analyses were not significantly different from the 90 women
included in the analyses.

The mean age of the 90 participants was 43.8 years, and the majority of participants (96.7%)
were white, which is representative of the Ohio Appalachian region (Table 1). Most women
reported being married or living as a couple (71.1%), being employed full or part-time
(66.7%), having private health insurance (63.3%), having annual household incomes <
$50,000/year (74.2%), having at least a high school education (95.6%), and classified as
having either middle or high SES (86.7%). Less than one-third (28.9%) of the women
reported having a history of an abnormal Pap test.

Impact of Intervention on Stage of Change

Among the 90 participants in the intervention group, from the initial LHA visit (Visit 1) to
the end of the intervention (Visit 2), 57 (63.3%) moved forward at least one stage toward
completing a Pap test (i.e., being in action stage); 26 (28.9%) remained in the same stage,
and 7 (7.8%) moved back at least one stage (Table 2).

Barriers to Screening

Most women (n =76; 84.4%) at Visit 1 were categorized in the contemplation or preparation
stage, and 14 (15.6%) women were in the precontemplation stage. At Visit 2, 45 (50%) of
the women were categorized in the action stage (e.g., completed screening within past 6
months), followed by 20 (22.2%) women in the contemplation stage, 13 (14.4%) women in
the preparation stage, and 12 (13.3%) women in the precontemplation stage (Table 2).

Participants in the contemplation and preparation stages at Visit 1 reported more barriers
than those in the precontemplation stage. At Visit 2, the number of reported barriers
declined, and a higher number of barriers were reported by women in the early stages of
change (i.e., mean number of reported barriers was 2.83 vs. 1.69 for the precontemplation
and action stages, respectively) (Table 3). Frequently reported barriers at Visit 1 included “I
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don’t have time” (n =39, 43%), “I forgot to make my appointment” (17 =38, 42%), and “I
can’t afford it” (n =25, 28%). At Visit 2, although the frequency of barriers had decreased
for those in the preparation (mean number of reported barriers ranged from 2.75 to 2.62), the
same barriers were the most frequently reported, including “I forgot to make my
appointment” (17 =36, 40%), “I don’t have time” (n =33, 37%), and “I can’t afford it” (n =
26, 29%) (Table 3).

Poisson regression models explored if the number of barriers reported at Visit 2 was related
to being in the action stage. Being in the action stage at Visit 2 was significantly related to a
reduced number of reported barriers (p <.001) with a rate ratio of 0.61 (95% confidence
interval [CI]: 0.46 — 0.82) for those in the action stage. This indicated roughly a 39%
decrease in the number of barriers for those participants in the action stage compared to
those in the other three stages (precontemplation, contemplation, and preparation).

Factors Related to the Action Stage

Univariate logistic regression analyses were used to explore demographic and health factors
associated with being in the action stage at Visit 2 (Table 4). At the completion of the
intervention (at Visit 2), women < 30 years (odds ratio [OR] = 1.92, 95% CI = 0.63, 5.85) or
> 30 years and < 50 years (OR = 4.20, 95% CI = 1.51, 11.68) were more likely to be in the
action group than those over age 50 years. All other measured variables were not
significantly related to being in the action stage.

We also examined the association between endorsement of barriers, stage of change, and
screening attendance using univariate and multiple logistic regression analyses. In
unadjusted analyses, women with the following barriers were less likely to be in the action
stage at Visit 2: lack of provider recommendation (p = 0.004), being embarrassed by having
a Pap test (p = 0.05), cost (p = 0.03), and being nervous and afraid of completing a Pap test
(p = 0.05) (Table 5). Barriers reported by less than 5 women were not included.

A multivariable model considering both demographic factors and barriers associated with
being in the action stage resulted in a model containing the following three barriers: lack of
provider recommendation (OR = 0.08, p = 0.002), cost (OR = 0.24, p = 0.009), and being
nervous or afraid (OR = 0.16, p = 0.014) (Table 5). The deviance goodness-of-fit test did not
indicate a lack of model fit (p = 0.91), and none of the two-way interactions were significant.

DISCUSSION

This study described the changes in TTM staging and reported barriers among Ohio
Appalachian women before and after participation in a LHA intervention designed to
improve cervical cancer screening rates. Multiple factors were associated with being in the
action stage for Pap test completion, although women in the action stage still reported some
screening barriers at the end of the study. Specifically, being younger than 50 years old was
significantly related to being in the action stage at Visit 2. This result was supported by the
previous literature that has shown older women are less likely than younger women to
complete a Pap test (Coughlin et al., 2008; Studts et al., 2012). Perceptions of reduced risk
for cervical cancer with older age may explain this finding (Marlow, Waller, & Wardle,
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2009), despite current recommendations that cervical cancer screening should continue until
women are age 65 years old (American College of Obstetricians and Gynecologists, 2012).

In addition, the barriers associated with action staging at Visit 2 were lack of provider
recommendation, cost, and embarrassment, nervousness or fear of completing a Pap test.
Similar to previous studies (Paskett et al., 2011; Russell et al., 2010; Studts et al., 2012),
these results suggested that the LHAs may have been successful in helping participants
randomized to the intervention group confront and overcome barriers that may have
prevented them from receiving a Pap test prior to receiving the intervention. Although we
did not measure the participants’ perceived benefits and cancer risk and did not evaluate the
control group, perhaps the LHA intervention encouraged women to understand the benefits
of receiving a Pap test outweighed the barriers faced.

Women not reporting barriers of cost, lack of doctor’s recommendations, embarrassment,
and fear were more likely to be in the action stage (completing a Pap test) at the end of the
study. Previous studies examining factors related to Pap testing among racially and
ethnically diverse women found that younger age, being married, higher socioeconomic
status, higher education, private insurance status, higher physical and mental health, and
being a non-smoker were significantly associated with being within recommended cervical
cancer screening guidelines (Black et al., 2011; Eggleston et al., 2007; Hill & Gick, 2013;
McKee et al., 1999; Sloane et al., 2013; Watson et al., 2008). This study found that the
majority of demographic characteristics may not be predictors among this high-risk,
underserved population of Ohio Appalachian women.

Unfortunately, not all participants maintained or moved forward in their stage from Visit 1 to
Visit 2. A small proportion (7.8%) of intervention participants moved backward at least one
stage. This was a slightly higher proportion than that reported by Russell and colleagues for
mammography (3% among intervention participants) and may have reflected a change in life
circumstances between the two visits (e.g., change in other health priorities, change in
insurance, change in life priorities, etc.) (Russell et al., 2010). In addition, the backward
stage movement observed in this study followed the assumption for the TTM that
individuals do not usually progress linearly through stages and often regress to earlier stages
before successfully completing a behavior change (Prochaska & Velicer, 1997). Future
studies should explore if previously reported determinants of backward stage movement, i.e.,
decisional balance and self-efficacy, influence stages of change among Ohio Appalachian
women outside of cervical cancer screening guidelines (Eiser & Cole, 2002; Kelaher et al.,
1999; Rimer et al., 2002).

Implications for Practice

Stage-matched tailoring is increasingly used to guide behavioral interventions more
effectively (Han et al., 2009). This study, which was guided by the stages of change from the
TTM, showed 63% of the women had forward stage movement during the intervention
period. Previous studies have shown the effectiveness of LHA interventions using the stages-
of-change construct from the TTM on other types of cancer screenings, specifically
mammography (Albada et al., 2009; Campbell et al., 2004; 2007; Campbell & Quintiliani,
2006; Han et al., 2009; Hurd et al., 2003; Katz et al., 2007; Kobetz et al., 2005; Leone et al.,
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2010; Margolis et al., 1998; Paskett et al., 1999; Rimer et al., 2002). Two studies using the
stages-of-change construct have reported a range of forward stage movement. Russell et al.
(2010) found a 76% forward stage movement for mammography among African American
women who received a six-month combined intervention of a LHA and tailored computer
program. Han et al. (2009) found a 32% forward stage movement for mammaography among
Korean American women who received a six-month LHA intervention. Collectively, these
study results suggest the need for future interventions tailored to participant stage of change
and delivered by LHASs to maximize intervention effectiveness. Before refining the
intervention, more work is needed to explore how to reduce barriers among underserved
populations to increase recommended cervical cancer screening behaviors.

This study was unique because it compared the number of reported barriers and the barriers
in contributing to stage of change as related to Pap testing. Corresponding with the TTM,
there were fewer barriers reported by women in the action stage at the end of the
intervention, suggesting that the LHA intervention was effective in not only moving women
forward in stages of change, but also reducing the number of barriers experienced. However,
significant barriers still remained after the LHA intervention, including perceived cost, lack
of physician recommendation, and emotional barriers such as embarrassment or fear. Yet,
these results were encouraging because attitudinal and practical barriers are modifiable
compared to demographic factors (Waller et al., 2009). Sophisticated methods, such as a
mixed methods approach, may be needed to better understand non-adherence to cervical
cancer screening practices, including cultural norms, prior abnormal Pap test results, and the
factors that are included in the decisional balance among Ohio Appalachian women who are
at higher risk of cervical cancer. Future studies should consider using community-based
methodology, such as cultural grounding, that may include cultural elements of underserved
populations and nurture the relationship with the targeted audience by calling upon their
own meanings, messages, and identities in educational interventions to increase cervical
cancer screening rates (Hecht & Lee, 2008).

Limitations

This study had several limitations. First, participation in the screening interview for
eligibility was modest. Preventive health behavior patterns of intervention participants may
differ from those who refuse to participate (Wilcox, 1997). For example, women with more
interest in or need for a Pap test may have been more likely to participate in the study,
biasing the distribution of stages toward greater readiness to change. Further, process-of-
change, decisional balance, self-efficacy, and perceived benefits were not measured, which
would have provided a more comprehensive exploration of participant screening intention
(Rakowski et al., 1998). Additionally, because the control group from the larger randomized
study lacked repeated TTM staging information, we could not determine which intervention
component (e.g., phone calls, in-person visits) contributed more or less to improving
screening rates. This study was also limited by lack of follow-up after the intervention to
measure its long-term effectiveness to increase cervical cancer screening behavior over time
and hopefully, continued screening practices. Furthermore, this study measured stage of
change twice, and participants may have changed stages in between measurements. Finally,
study results have limited generalizability because participants lived in one region of the
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U.S. and were primarily white and middle-aged so that the observed barriers and facilitators
may be unique to these study participants and may not be generalizable. Further research is
needed to determine the extent to which the results reported here extend to other
underserved populations.

This study focused on evaluation of the process data from a LHA intervention to increase
cervical cancer screening among women living in Ohio Appalachia. The results found
common barriers and demographic factors related to cervical cancer screening among a
high-risk population. Future studies should continue to explore stage-matched interventions
among vulnerable populations, measure participant readiness for change, and set realistic
goals for stage progression.
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Table 1

Demographic characteristics of participants who completed the LHA intervention?
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Characteristic Participants (n = 90)
n (%)

Age, years

18-30 23(25.6)

31-50 36 (40.0)

>51 31(34.4)
Race

White 87 (96.7)

Nonwhite 3(3.3)
Marital Status

Never married 6(6.7)

Married/member of couple 64 (71.1)

Divorced/widowed/separated 20 (22.2)
Employment Status

Full- or part-time 60 (66.7)

Unemployed or disabled 9 (10.0)

Other 21(23.3)
Health Insurance

Private 57 (63.3)

Medicare and/or Medicaid only 15 (16.7)

No coverage 18 (20.0)
Annual household income

$0-$20,000 24 (27.0)

$20,001-$50,000 42 (47.2)

= $50,001 23 (25.8)
Education

Less than high school 4(4.4)

High school graduate/GED 36 (40.0)

At least some college 50 (55.6)
SES

0-1 (low) 12 (13.3)

2-3 (middle) 44 (48.9)

4-6 (high) 34 (37.8)
Previous abnormal Pap test

Yes 26 (28.9)

No 64 (71.1)
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a . .
= Some variables do not total 90 because of missing data

LHA=Lay Health Advisor; GED=General Educational Development; SES=Socioeconomic Status
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TTM stage movement for cervical cancer screening among intervention participants from LHA Visit 1 to Visit

2
TTM Stages Participants (n = 90)
n (%)
Pre-intervention
Precontemplation 14 (15.6)
Contemplation 36 (40.0)
Preparation 40 (44.4)
Post-intervention
Precontemplation 12 (13.3)
Contemplation 20 (22.2)
Preparation 13 (14.4)
Action 45 (50.0)
Stage Movement from LHA Visit 1 to Visit 2
Went back 3 stages 0(0.0)
Went back 2 stages 1(1.1)
Went back one stage 6 (6.7)
Stayed in the same stage 26 (28.9)
Moved forward 1 stage 42 (46.7)
Moved forward 2 stages 14 (15.5)
Moved forward 3 stages 1(11)
Total forward stage movement at 2" visit 57 (63.3)

TTM=Transtheoretical Model; LHA=Lay Health Advisor
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Number of participant reported barriers by stage at Visit 1 (V1) and Visit 2 (V2)

Table 3

Number of Barriers

Participant’s Stage at V1 N of participants | Mean | SD | Minimum | Maximum
1. Precontemplation/Relapse 14 1.79 | 1.25 1.00 5.00

2. Contemplation 36 2.36 1.36 1.00 5.00

3. Preparation 40 275 | 1.69 1.00 7.00
Participant’s Stage at V2

1. Precontemplation/Relapse 12 2.83 | 2.08 1.00 8.00

2. Contemplation 20 2.80 1.96 0.00 8.00

3. Preparation 13 2.62 222 1.00 9.00

4. Action 45 1.69 1.52 0.00 8.00
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Unadjusted participant demographic factors associated with being in the action stage at Visit 2

Table 4

Variable Level Odds Ratio (95% Confidence Interval)
Age, years ™ <30 1.92 (0.63, 5.85)

> 30 and <50 4.20 (1.51, 11.68)

> 50 (referent) 1.00
Race White 0.49 (0.04, 5.59)

Nonwhite (referent)

1.00

Marital status

Divorced/widowed/Separated
Never married

Married/member of a couple (referent)

1.30 (0.48, 3.57)
1.07 (0.20, 5.68)
1.00

Employment status

Unemployed/disabled
Other

Full-time/part-time

0.44 (0.10, 1.91)
0.80 (0.30, 2.15)
1.00

Health insurance

No coverage
Medicare and/or Medicaid

Private (job or purchased, referent)

0.28 (0.09, 0.89)
0.64 (0.20, 2.00)
1.00

Annual Household Income

0-$20,000
$20,001-$50,000
> $50,001 (referent)

0.32 (0.10, 1.06)
0.71 (0.25, 1.99)
1.00

Education < High School 1.17 (0.15, 9.00)
High school graduate/GED 1.47 (0.62, 3.47)
At least some college (referent) 1.00

SES level 0-1 0.44 (0.11, 1.76)
2-3 0.97 (0.40, 2.39)

4-6 (referent)

1.00

Previous abnormal Pap test

No
Yes

0.41 (0.16, 1.06)
1.00

*
p<.05

GED=General Educational Development; SES=Socioeconomic Status derived from Hollingshead (1975)
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Unadjusted and adjusted? results of logistic regressions for reported participant barriers to cervical cancer
screening associated with the action stage at Visit 2

Variable

# Reported (%)

Unadjusted Odds Ratio (95%
Confidence Interval)

Adjusted Odds Ratio (95%
Confidence Interval)

| don’t have any symptoms.

No 69 (77%) 1.00 -

Yes 21 (23%) 0.53(0.20, 1.45) -
My doctor didn’t recommend it.

No 74 (82%) 1.00 1.00

Yes 16 (18%) 0.10 (0.02, 0.49)™" 0.08 (0.02, 0.39)™
Having a Pap test is embarrassing.

No 76 (84%) 1.00 -

Yes 14 (16%) 0.34 (0.10, 1.18) -
1 don’t have time.

No 57 (63%) 1.00 -

Yes 33 (37%) 1.33 (0.56, 3.15) -
| forget to make my appointment.

No 54 (60%) 1.00 -

Yes 36 (40%) 2.12(0.90, 5.01) -
| can’t afford it.

No 64 (71%) 1.00 1.00

Yes 26 (29%) 0.32(0.12, 0.86)" 0.24 (0.08, 0.70)"™
Getting a Pap test makes me nervous and afraid.

No 77 (86%) 1.00 1.00

Yes 13 (14%) 0.25 (0.06, 0.98)" 0.16 (0.04, 0.69)"
1 don’t want to know.

No 82 (91%) 1.00 -

Yes 8 (9%) 1.00 (0.23, 4.27) -
Pap tests are painful or uncomfortable.

No 84 (93%) 1.00 -

Yes 6 (7%) 0.18 (0.02, 1.62) -

a . ’ I ’ . .
Model included all retained variables for which values are displayed in the table.

*p<.05; " p< 01
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