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Abstract
Breast and cervical cancer account for nearly one-third of new cancer cases and one-sixth of
cancer deaths. Cancer, the second leading cause of all deaths in the US, will claim the lives of
nearly 800,000 women this year, which is particularly unfortunate because effective modes of
early detection could significantly reduce mortality from breast and cervical cancer. We examined
patterns of non-screening among Appalachian women. In-person interviews were conducted with
222 Appalachian women who fell outside of screening recommendations for timing of Pap tests
and mammograms. These women, from six Appalachian counties, were participating in a group-
randomized, multi-component trial aimed at increasing adherence to cancer screening
recommendations. Results indicated that participants who were rarely or never screened for breast
cancer were also likely to be rarely or never screened for cervical cancer. In addition, four key
barriers were identified as independently and significantly associated with being rarely or never
screened for both cervical and breast cancer. An improved understanding of cancer screening
patterns plus the barriers underlying lack of screening may move us closer to developing effective
interventions that facilitate women’s use of screening.

INTRODUCTION
Cancer is the second leading cause of death among adults in the United States (Jiaquan et al.
2010). In 2012, an estimated 790,740 new cancer cases will be diagnosed among women,
with breast and cervical cancer combined accounting for nearly one-third of new cases and
almost one-sixth of cancer deaths (American Cancer Society 2012). The regular use of
breast and cervical screening tests facilitate early detection of abnormalities, leading to more
effective treatment and higher likelihood of survival (Gotzsche 2006; Sasieni, Castanon, and
Cuzick 2009). Unfortunately, current screening rates fall significantly below the Healthy
People 2020 target goals (Centers for Disease Control and Prevention 2010). Screening rates
are even lower among certain groups of women, including rural residents, those with lower
socioeconomic status (SES), and those without health insurance (Horner et al. 2011; Peek
and Han 2004).

Rural residence, low SES, and lack of health insurance and other resources are prevalent
among residents of Appalachian Kentucky. Eastern Kentucky’s 54 Appalachian rural
counties suffer from high levels of poverty and unemployment, low levels of educational
attainment, low rates of health insurance coverage, and shortages of health care providers
(Appalachia Community Cancer Network 2009). The cancer mortality rate in Appalachian
Kentucky is 17% higher than the national rate (Kentucky Cancer Registry 2008). Of
particular concern are the elevated incidence and mortality rates from invasive cervical
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cancer, which are 67% and 33% higher than national averages, respectively (Jiaquan et al.
2010; American Cancer Society 2012; Centers for Disease Control and Prevention (CDC)
2010). Although the incidence rate of breast cancer is lower among Appalachian
Kentuckians when compared to the general US population, mortality rates are slightly higher
(Appalachia Community Cancer Network 2009; Howlader et al. 2010). Inadequate
screening for early detection (Berry et al. 2005; Davis et al. 2006; Hall et al. 2002) is likely
implicated in these mortality elevated rates and is a special concern because a mammogram
performed every 1–2 years for women aged 40 years and over could reduce mortality by
approximately 20%–25% during a 10-year period (Centers for Disease Control and
Prevention 2008).

Cancer Screening in Appalachia
Cancer screening determinants fall into several major categories: individuals’ beliefs,
knowledge, and attitudes (Spurlock 2006); community and environmental contexts
(Schoenberg 2006; Katz et al. 2007); and factors related to the health care delivery system
(Hatcher 2011). Certain attitudes and beliefs may contribute to lower rates of cancer
screening within this largely rural population: the belief that cervical or breast cancer has
noticeable symptoms before diagnosis; the fear of finding cancer; or the association of
cancer with death (Tessaro et al. 2006; Vanderpool and Huang 2010). Anticipation of pain
and embarrassment during the screening test constitutes an additional barrier frequently
reported in this population (Hatcher et al. 2011; Lyttle and Stadelman 2006). Appalachian
women have also expressed reluctance to present themselves to providers for screenings,
fearing being chastised by providers about other health problems and behaviors, including
smoking or being overweight (Leach and Schoenberg 2007). Several studies of groups that
underutilize cancer screening have found misperceptions and low levels of knowledge about
cancer signs and symptoms, screening guidelines, and the purpose of screening (Gany et al.
2006; Rahman and Rahman 2008).

Qualities specific to rural Appalachian community and environmental contexts may shape
these attitudes, knowledge and beliefs to influence the likelihood of screening. For example,
given the close-knit nature of many rural Appalachian communities, concerns about privacy
and confidentiality may pose a challenge to screening (Schoenberg, Howell, and Fields
2012). Geographic isolation, lack of transportation, and low rates of health insurance limit
access to preventative health care and may thwart cancer screening (Schoenberg et al. 2008).

Finally, aspects of the health care delivery system are influential in obtaining cancer
screening. The majority of Kentucky’s Appalachian counties–46 out of 54–are designated
health professional shortage areas for primary medical care (Health Resources and Services
Administration 2012). A scarcity of female providers creates a barrier to screening when
patients express concerns about privacy and embarrassment during breast and cervical
cancer screenings. The lack of physicians may also lead to inadequate levels of patient
counseling (DuBard et al. 2008).

Patterns of Cancer Screening
Health behaviors, including cancer screenings, tend to cluster in specific combinations
(Berrigan et al. 2003; Fine et al. 2004; Pronk et al. 2004). For example, individuals who
were current on both cervical and breast cancer screenings were more likely to be up to date
with colorectal cancer screening than women who were adherent to either screening test
alone (Carlos et al. 2004; Carlos et al. 2005). A gap exists in our understanding of patterns
of screening (or non-screening) among the most vulnerable. Additionally, we lack insights
on whether barriers to screening for one cancer site generalize to other sites. To rectify these
knowledge gaps, the current study focused on differentiating Appalachian women by their
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joint screening status for cervical and breast cancer: Participants were categorized as either
rarely or never screened (those who had not had either a Pap test or mammogram in five or
more years or ever) or recently screened (those who fell outside of the timing recommended
for screening in national guidelines but had been screened for either breast or cervical cancer
or both within the past five years). Identification of individual characteristics and/or specific
barriers that are related to being rarely or never screened for both cancers could help: (a)
target interventions toward those most at risk for being unscreened (and thus at higher risk
for both cancers), and (b) direct the focus of the interventions to modifiable barriers.

We hypothesized that: (1) screening status for breast and cervical cancer would be related,
and (2) participant characteristics and barriers could be identified to differentiate women
who were rarely or never screened for both cancers from those who were more recently
screened for one or both.

METHODS
Overview

Baseline data were drawn from a multi-year, community-based participatory research
intervention study, entitled “Faith Moves Mountains” (FMM; R24 MD002757), conducted
in rural, Appalachian Kentucky. This group-randomized trial used a wait list control group
design to test a faith-placed intervention aimed at increasing receipt of cancer screening tests
(breast, cervical, and colorectal) to facilitate early detection of abnormalities (American
Cancer Society 2011). Faith-based or faith-placed health promotion projects have gained
currency, as they tend to be sustainable, trusted, and conducive to involvement of a diverse
cross-section of the population (DeHaven et al. 2004). Although we lacked data specifying
the percentage of Appalachian residents affiliated with a religious congregation, it is
estimated that 90% of Southerners have a congregational affiliation, with higher rates of
church attendance among women (Kosmin, Mayer, and Keysar 2006).

Approval for the project was granted by the University of (Blinded for review) Institutional
Review Board, and written informed consent was obtained from all study participants.

Setting
The project took place in six rural counties in Appalachian Kentucky. All of the counties
experience persistent poverty and have health care professional shortages (Appalachian
Regional Commission 2012, 2007). Local churches served as recruitment sites for the
cancer-screening intervention modules. Baseline data were collected between March 2010
and October 2011.

Study Design
FMM employed a group-randomized, multi-component trial, including a menu of
intervention modules targeting health behaviors prioritized by the community (i.e., breast
cancer screening, cervical cancer screening, colorectal cancer screening, and smoking
cessation). Within each intervention module, assessments occurred at baseline, post-test (3
months after baseline), and exit interviews (9 months after baseline). In the cross-sectional
sub-study, only baseline data for a subset of participants enrolled in the breast cancer and
cervical cancer screening modules were used.

Recruitment
Recruitment of individual participants was conducted through local churches (Schoenberg et
al. 2009). Thirty-three Appalachian churches were identified and recruited by field staff
using snowball sampling procedures. Churches were randomly assigned to the intervention
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or wait list control group by a biostatistician. Once a church agreed to participate in the
project, a church liaison was identified by local field staff to publicize an information
session and the project overall within the church. All congregation members were invited to
an informational lunch and to enroll in all modules for which they were eligible. Interested
and eligible individuals who were not church members were enrolled if willing to attend
intervention sessions at a participating church. Because entire church congregations were
invited to these lunches, and recruitment and enrollment for four distinct intervention
modules occurred simultaneously, the only potential participants who were screened for
eligibility were those who approached the local field staff at each event; thus, many more
attendees may have been eligible than those of whom we were aware at a given recruitment
session. Trained field staff screened potential participants, obtained informed consent,
enrolled participants in the project, and scheduled baseline interviews within two weeks.

Consistent with recommendations at the time the project was initiated, eligibility for the
breast cancer screening module included women who: (a) were age 40 years or older; (b)
had never been diagnosed with breast cancer; and (c) had not had a mammogram in the past
12 months. Eligibility for the cervical cancer screening module included those who (a) were
age 18 years or older; (b) had no history of hysterectomy; (c) had never been diagnosed with
cervical cancer; and (d) had not had a Pap test within a specified timeframe determined by
guidelines based on age, risk factors, and screening history. Eligibility and participation
rates were not available for each module because of the community-based nature of
recruitment and enrollment. Potential participants were only screened for eligibility if they
approached the field staff following the lunch presentation at the church; others in
attendance may have been eligible but were not screened due to lack of interest in
participating. In addition, determination of eligibility and rates was not possible for the
subsample used in this manuscript. Women eligible for both screening modules may have
only enrolled in one of them, and our recruitment and enrollment procedures did not allow
us to track this; therefore, any eligibility and participation rate estimates could be
misleading.

Subsample Eligibility
All participants were enrolled in both the breast cancer and cervical cancer screening
modules. Only those aged 46 years or older were included. The age criterion was set to
ensure that screening guidelines for all participants would have included both cervical and
breast cancer screenings within at least the prior five years. This restriction allowed the
classification of participants into those who were rarely or never screened for both cancers
(i.e., last Pap test and last mammogram five years ago, or never) versus those who were still
outside of the recommended screening times for one or both cancers, but more recently
screened (i.e., less than five years but more than one year ago). Colorectal cancer screening
status was not addressed, because none of the participants had been screened for colorectal
cancer.

Measures
Trained interviewers administered the baseline assessment, generally in the participants’
homes. Participants received $10 for completing the baseline interview. Baseline and
subsequent assessments included: (a) standard sociodemographic information, including
race, education, household income, perceived financial status, employment status, health
insurance coverage, and marital status; (b) items about receiving cancer screening, taken
from the National Health Interview Survey (National Center for Health Statistics 2012); and
(c) indices of perceived barriers to cervical and breast cancer screening developed by the
authors and based on prior qualitative developmental work with Appalachian women.
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Data Analysis
Descriptive statistics were used to summarize the participants’ characteristics. Bivariate
analyses tested: (a) the association between screening status for breast cancer and cervical
cancer, using unadjusted odds ratios obtained via logistic regression; and (b) associations
between each independent variable of interest (e.g., age, health insurance status, etc.) and
membership in the group of women who were never or rarely screened for both breast and
cervical cancer. Categorical characteristics (e.g., health insurance status) were tested using
logistic regression, while continuous characteristics (e.g., age) were assessed using
independent sample t-tests.

A multiple logistic regression model was fit to identify independent variables significantly
associated with screening status, guided by Hosmer and Lemeshow (1989). Model fitting
procedures followed several steps: First, independent variables with p > .25 in the bivariate
analyses were excluded. Independent variables associated with screening status with p ≤ .25
in the bivariate analyses were retained for the multivariable analysis. These variables were
entered in a backward stepwise logistic regression model to determine association with
membership in the group of women who were never or rarely screened for both breast and
cervical cancer, compared to the group of women who were recently screened for breast
cancer and/or cervical cancer. Likelihood ratio tests were conducted at each step to remove
variables with the least impact on model deviance (p ≥ .10). Statistical significance was set
at p < .05 for two-sided tests in all analyses. Data analyses were conducted with SPSS for
Windows, version 18.0.3.

RESULTS
Participant Characteristics

The mean age of the subsample (N=222) was 56 years (SD=9), with a range from 46 to 88
years (Table 1). Consistent with the demographics of the counties in which this study took
place, ninety-eight percent of participants were non-Hispanic White. Most (56%) were
married or partnered; only 3% had never been married. Almost a quarter of the participants
reported less than a high school education (24%), while 20% reported at least some college.
Over half of participants reported sometimes struggling financially, while 39% described
having just enough income to get by. More than half were unemployed. One-third of
participants had no health insurance; one-third reported coverage by either Medicaid or
Medicare; and one-third reported having private insurance.

Over half of the participants reported being rarely or never screened for cervical cancer:
52% had their last Pap test five or more years ago, while 2% reported never having had a
Pap test. The remaining 46% were recently screened: they had received a Pap test more than
12 months but less than five years ago. In contrast, 30% of participants had never had a
mammogram, while 32% reported having their last mammogram five or more years ago.
Only 38% were screened for breast cancer more than 12 months but less than five years ago.

The chi-square test of independence between cervical cancer and breast cancer screening
status revealed that these variables were significantly related, χ2 (1, N = 220) = 84.61, p < .
001. Participants who were rarely or never screened for breast cancer were likely to be
rarely or never screened for cervical cancer as well.

Bivariate Associations with Joint Screening Status
Next, given the significant association between screening behaviors for both cancers,
participants were grouped to reflect their joint screening status for breast and cervical cancer
(i.e., rarely or never screened for both, recently screened for both, etc.). While only 33%
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were recently screened for both breast and cervical cancer, 48% were rarely or never
screened for both. This group (henceforth “rarely or never screened”) was the focus of the
remaining analyses, given the heightened cancer risk associated with being far out of
compliance with guidelines for the timing of screening for both breast and cervical cancers.

Only two demographic characteristics were significantly associated with joint screening
status: physician recommendation for a Pap test within the past 12 months (p < .01) and
physician recommendation for a mammogram within the past 12 months (p < .01) (Table 2).
Of the 15 self-reported barriers to cervical cancer screening, seven were significantly
associated (p < .05) with being rarely or never screened for both breast and cervical cancer.
These included: perceiving one’s financial situation as making it difficult to be screened for
cervical cancer; believing that cervical cancer screening is not needed without symptoms;
being too worried about cervical cancer screening results; believing that a Pap test is painful
or uncomfortable; feeling that cervical cancer screening is embarrassing; believing that lack
of health insurance makes it difficult to obtain a Pap test; and believing that one’s physician
does not recommend cervical cancer screening. Two additional cervical cancer screening
barriers were retained for inclusion in the multivariable analysis due to associations with
joint screening status at p ≤ .25: believing that cervical cancer screening is a low priority and
believing that lack of transportation makes it difficult to access cervical cancer screening.

Similarly, of the 14 self-reported barriers to breast cancer screening, five were significantly
associated (p < .05) with joint screening status: believing that breast cancer screening is not
needed without symptoms; being too worried about breast cancer screening results;
believing that mammograms are painful or uncomfortable; feeling that breast cancer
screening is embarrassing; and believing that one’s physician does not recommend breast
cancer screening. Three additional breast cancer screening barriers were retained for
inclusion in the multivariable analysis due to associations with joint screening status at p ≤ .
25: believing that one’s financial status makes it hard to obtain screening for breast cancer;
believing that lack of transportation makes it difficult to access breast cancer screening; and
believing that home responsibilities make it hard to obtain breast cancer screening.

While the substantive content of items delineating barriers to cervical and breast cancer was
very similar, analyses assessing whether participants identified the same barrier to both
cervical and breast cancer screening (e.g., endorsing worry about results as a barrier to both
screenings) revealed only modest agreement across screening types. Kappa values calculated
for each barrier ranged from .31 to .66 (detailed results are available from the authors),
suggesting that the barrier items, despite similar content, performed differently between
screening types.

Multivariable Analyses
The 19 variables associated with joint screening status (p ≤ .25) were entered into a
backward stepwise logistic regression model, along with several standard demographic
variables (insurance status, perceived financial status, employment status, and marital
status). Twelve cases were excluded from this analysis by listwise deletion due to missing
data, for a total N=210 in the multivariable analysis. The final model was estimated in 20
steps and fit the data well for joint screening status (i.e., rarely or never screened for both
cancers versus recently screened for at least one cancer) (χ2 (4, N = 210) = 38.19, p < .001)
(Table 3). The overall correct classification rate for the final model was 71%, compared to
53% for the null model. Model specificity was higher than sensitivity: 76% of those in the
recently-screened group were correctly classified, compared to 65% of those in the rarely- or
never-screened group (though this represented an increase from 0% sensitivity in the null
model). The final model accounted for between 16% (Cox and Snell pseudo-R2) and 22%
(Nagelkerke pseudo-R2) of the variance in group membership.
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Only four variables were independently associated with significantly increased odds of
being never or rarely screened for both breast and cervical cancer, compared to being
recently screened for one or both: (a) belief that a Pap test is embarrassing (OR = 2.48, 95%
CI: 1.22–5.02); (b) belief that lack of health insurance makes it difficult to obtain a Pap test
(OR = 2.18, 95% CI: 1.19–3.98); (c) belief that breast cancer screening is unnecessary
without symptoms (OR = 2.56, 95% CI: 1.36–4.82); and (d) reporting no physician
recommendation of a mammogram in the prior 12 months (OR = 2.20, 95% CI: 1.13–4.28).
All other variables included in step one of the multivariable logistic regression were deleted
from the final model due to lack of significance via the backward stepwise procedure.

DISCUSSION
Our results were consistent with existing literature that suggests that receipt of one type of
cancer screening increases the uptake of other cancer screenings (Carlos et al. 2005;
Guerrero-Preston et al. 2008). While the design of this study precluded investigation of
potential relationships between cancer screening behaviors and other health behaviors (e.g.,
tobacco use, physical activity), research suggests that individuals who fall outside
recommendations for cancer screening report a greater number of health behavior risk
factors than individuals who are adherent to the screening guidelines (Coups et al. 2007).
Future research examining the clustering of multiple risk behaviors and approaches to
improve these clusters of behaviors is warranted.

In addition to finding an association between breast and cervical cancer screening status,
joint screening status was associated with four modifiable barriers: believing that Pap tests
are embarrassing, believing that lack of health insurance makes obtaining Pap tests difficult,
believing that lack of symptoms makes breast cancer screening unnecessary, and not
receiving a physician referral for a mammogram within the past 12 months.

Embarrassment Over Pap Tests
Embarrassment over the Pap test was a barrier confirmed by existing literature (Guilfoyle,
Franco, and Gorin 2007; Waller et al. 2009). Some women avoid cervical cancer screening
because of concern or embarrassment over their body size, being a smoker, or being
stigmatized due to sexual orientation (Clark et al. 2009). Obese women may have poor self-
image related to body weight, and underweight women may be concerned about being
questioned during the examination about their low weight, both of which are associated with
lower likelihood of screening (Amy et al. 2006).

Embarrassment is an emotion that, unlike knowledge, cannot be rectified through a
classroom or didactic presentation, but instead requires a comfortable and affirming Pap test
experience. Such support may be facilitated by a trustworthy individual, such as a lay health
advisor, or by ensuring that providers offer a non-judgmental environment. The availability
of female providers may also decrease the barrier of embarrassment (Guilfoyle, Franco, and
Gorin 2007). Preference for a female provider is especially strong in rural, close knit
communities (Ahmad et al. 2001). However, because we did not specifically query
participants about preferences for a female provider, we cannot be sure that having more
female providers would increase screening uptake. Moreover, such a recommendation may
be impractical in a region that has an inadequate supply of any health care provider.

Lack of Health Insurance Coverage
Lack of health insurance makes it difficult to obtain screening (Freeman and Wingrove
2005; Studts et al. 2012); however, the perception that lack of health insurance precludes
cervical and breast cancer screening suggests a knowledge deficit that easily can be
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corrected. Federally qualified health clinics and local health departments that offer the
CDC’s National Breast and Cervical Cancer Early Detection Program (NBCCEDP) provide
low-income and uninsured women with access to timely, high-quality cervical and breast
cancer screening, diagnostic, and treatment services (Centers for Disease Control and
Prevention 2008). We currently lack insights on the most fruitful approaches to informing
rarely or never screened women about these options, suggesting an important topic for
future research. Contact points might include informational messages distributed by schools,
safety net programs, or telephone or utility bills. Alternatively, a lay health advisor or other
trusted local person who can convey this message may be an effective conduit for rectifying
the misperception that health insurance is needed for cervical and breast cancer screening.

Breast Cancer Symptoms and Screening
The belief that breast cancer screening is not needed unless symptoms are experienced—and
particularly the association of this belief with the screening status for both breast and
cervical cancers—is concerning: By the time a woman experiences symptoms or feels a
lump, breast cancer may be at a more advanced stage. Breast self-examination (BSE) had
been promoted to women since the 1950s as an essential strategy that would lead to early
detection of breast cancer, specifically a lump. However, in 2003, ACS changed its long-
standing recommendation and made BSE optional (American Cancer Society 2003). In
2009, the U.S. Preventive Services Task Force advised clinicians to stop teaching women
how to perform BSE. Despite these recommendations, which were based on two large
clinical trials (UK Trial of Early Detection of Breast Cancer Group 1999; Thomas et al.
2002), health professionals and their female patients, especially breast cancer survivors,
continue to believe that BSE allows women to detect breast cancer before a mammogram. In
a recent study, only 71% of providers were aware of the recommendation to stop teaching
BSE (Hinz et al. 2011). Future research should verify whether the perceived necessity of
BSE persists.

Physician Referral
Provider recommendation is one of the key indicators of adherence to screening guidelines
(Coughlin et al. 2005; Coughlin et al. 2008). Rural health care professional shortages,
particularly the absence of female providers, make it challenging for women to obtain
medical care. Additionally, the lack of a regular source of medical care, a frequent
phenomenon among our participants, decreases the potential exposure to a provider. As
recently noted in provider focus groups in Appalachia (Piercy 2012), few individuals now
receive a standard annual physical unless seeking medication or birth control. As many of
our participants fell between the ages of seeking birth control and needing checkups to
control multiple chronic conditions, creative strategies should be developed to ensure patient
exposure to health provider recommendations for cancer screening. One approach advocated
by participants involved outreach at non-medical venues (beauty salons, community
colleges, public housing offices, churches, family resource centers in schools) by
community prevention navigators who can respectfully but persuasively advocate for
screening and address local barriers to screening. An extension of this idea involves a
community to clinic navigation service. Patient navigation programs have been shown to
improve uptake of cancer screening; however, few attempts have been made to bridge
community and clinical navigation, and no known efforts exist in the underserved rural
region of Appalachia (Paskett, Harrop, and Wells 2011; WestRasmus et al. 2012).

Limitations
We acknowledge several limitations to this study. First, although many Appalachian
residents are affiliated with a religious congregation, it is possible that unaffiliated women
or those who were uncomfortable in a church setting may have been reluctant to participate

Schoenberg et al. Page 8

Women Health. Author manuscript; available in PMC 2014 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



in the project, thereby producing an unrepresentative sample. Similarly, church-affiliated
women who were not interested in participating in this study may have differed in important
ways from those who did participate, also causing bias. However, given our inability to track
eligibility and participation rates, a mentioned in the Methods section, we were not able to
assess the existence or potential impact of selection and participation biases, which could
have affected the accuracy and/or generalizability of the results. In addition, given the
exploratory, cross-sectional nature of this study, we can identify associations but were
unable to determine temporal, causal relationships among the variables. Another limitation
of this study was the reliance on self-reported data for screening, perhaps leading to socially
desirable or otherwise inaccurate responses. Finally, the possibility of residual confounding
exists due to unmeasured variables associated with our dependent and/or independent
variables. Despite these limitations, we have identified a compelling trend of associated risk
behaviors and four modifiable barriers that, if overcome, may address two significant health
disparities experienced by Appalachian women.
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Table 1

Participant Characteristics (N=222)

Variable Frequency (%)or Mean (SD)

Age (in years) 56 (8)

Race

 White 217 (98)

 Black 5 (2)

Marital Status

 Married/partnered 124 (56)

 Separated 7 (3)

 Divorced 45 (20)

 Widowed 38 (18)

 Never married 7 (3)

 Other 1 (0)

Education

 Less than high school 52 (23)

 High school diploma/GED 122 (55)

 More than high school diploma 45 (20)

Perceived financial status

 More than needed 15 (7)

 Just about enough 86 (39)

 Sometimes struggle 120 (54)

Annual household income

 $20,000 or less 113 (51)

 $20,000 to $40,000 51 (23)

 $40,000 and up 25 (11)

 Refused or don’t know 33 (15)

Employed

 Yes 102 (46)

 No 121 (54)

Health Insurance

 Private 73 (33)

 Public 69 (31)

 Both public and private 7 (3)

 Veterans’ benefits 2 (1)

 Other 2 (1)

 None 66 (31)

Screening history

 Cervical: Recently 102 (46)

 Cervical: Rarely 115 (52)

 Cervical: Never 4 (2)

 Breast: Recently 85 (38)
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Variable Frequency (%)or Mean (SD)

 Breast: Rarely 70 (32)

 Breast: Never 66 (30)

 Both: Recently 72 (33)

 Both: Rarely or Never 106 (48)

Notes. SD = standard deviation. GED = General Equivalency Diploma. Under screening history, “Cervical” refers to last reported Pap test;
“Breast” refers to last reported mammogram; “Recently” refers to last screening reported > 12 months but < 5 years ago; “Rarely” refers to last
screening reported ≥ 5 years ago; “Never” refers to no history of screening.
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Table 2

Bivariate associations with joint screening status

Variable

Rarely or Never Screened Recently Screened

OR (95% CI) or test statisticn or M (SD) n or M (SD)

Demographic characteristics

Age (in years) 56.0 (8.6) 56.2 (8.2) 0.24a

Marital Status

 Partnered 55 68 0.74 (0.44–1.27)

 Not partnered (ref) 51 47 1.00

Education

 Less than high school 28 24 1.60 (0.71–3.57)

 High school diploma/GED 58 63 1.26 (0.63–2.51)

 More than high school diploma (ref) 19 26 1.00

Current financial status

 Sometimes struggle 63 57 0.97 (0.33–2.84)

 Just about enough 34 51 0.58 (0.19–1.76)

 More than needed (ref) 8 7 1.00

Employed

 Not working 61 59 1.23 (0.68–2.24)

 Part time 14 19 0.88 (0.38–2.04)

 Full time (ref) 31 37 1.00

Health Insurance

 No 34 34 1.12 (0.63–1.99)

 Yes (ref) 72 81 1.00

MD Pap recommendation in past year

 Yes 18 42 0.35 (0.18–0.66)**

 No (ref) 87 71 1.00

MD mammogram recommendation in past year

 Yes 20 48 0.33 (0.18–0.61)**

 No (ref) 83 66 1.00

Barriers to cervical cancer screening

Financial situation makes it hard

 Yes 63 51 1.81 (1.06–3.09)*

 No (ref) 43 63 1.00

Cervical cancer is a low priority

 Yes 19 11 2.04 (0.92–4.53)†

 No (ref) 87 103 1.00

Screening is not needed without symptoms

 Yes 39 25 2.07 (1.14–3.75)*

 No (ref) 67 89 1.00
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Variable

Rarely or Never Screened Recently Screened

OR (95% CI) or test statisticn or M (SD) n or M (SD)

Too worried about results

 Yes 33 14 3.23 (1.61–6.46)**

 No (ref) 73 100 1.00

Test is painful/uncomfortable

 Yes 34 21 2.09 (1.12–3.91)*

 No (ref) 72 93 1.00

Test is embarrassing

 Yes 41 18 3.36 (1.78–6.36)**

 No (ref) 65 96 1.00

Not having health insurance makes it hard

 Yes 55 38 2.16 (1.25–3.72)**

 No (ref) 51 76 1.00

Lack of transportation makes it hard

 Yes 30 23 1.56 (0.84–2.91)†

 No (ref) 76 91 1.00

Job responsibilities make it hard

 Yes 16 15 1.16 (0.61–2.21)

 No (ref) 90 99 1.00

Lack of a trustworthy doctor

 Yes 24 23 1.27 (0.66–2.42)

 No (ref) 82 91 1.00

Spouse’s feelings make it hard

 Yes 3 4 0.80 (0.17–3.66)

 No (ref) 103 110 1.00

Test is time-consuming

 Yes 20 19 1.16 (0.58–2.32)

 No (ref) 86 95 1.00

Doctor does not recommend screening

 Yes 17 8 2.53 (1.04–6.14)*

 No (ref) 89 106 1.00

Home responsibilities make it hard

 Yes 15 15 1.09 (0.50–2.35)

 No (ref) 91 99 1.00

Barriers to breast cancer screening

Financial situation makes it hard

 Yes 62 57 1.47 (0.86–2.50)†

 No (ref) 43 58 1.00

Breast cancer is a low priority
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Variable

Rarely or Never Screened Recently Screened

OR (95% CI) or test statisticn or M (SD) n or M (SD)

 Yes 18 18 1.11 (0.55–2.28)

 No (ref) 87 97 1.00

Screening is not needed without symptoms

 Yes 56 27 3.72 (2.09–6.63)**

 No (ref) 49 88 1.00

Too worried about results

 Yes 37 23 2.21 (1.20–4.06)*

 No (ref) 67 92 1.00

Test is painful/uncomfortable

 Yes 48 31 2.28 (1.30–4.01)**

 No (ref) 57 84 1.00

Test is embarrassing

 Yes 41 21 2.84 (1.53–5.25)**

 No (ref) 64 93 1.00

Not having health insurance makes it hard

 Yes 47 50 1.05 (0.62–1.79)

 No (ref) 58 65 1.00

Lack of transportation makes it hard

 Yes 34 28 1.49 (0.82–2.68)†

 No (ref) 71 87 1.00

Job responsibilities make it hard

 Yes 19 21 0.99 (0.50–1.96)

 No (ref) 86 94 1.00

Spouse’s feelings make it hard

 Yes 5 6 0.91 (0.27–3.07)

 No (ref) 100 109 1.00

Test is time-consuming

 Yes 23 19 1.43 (0.73–2.82)

 No (ref) 81 96 1.00

Doctor does not recommend screening

 Yes 16 7 2.77 (1.09–7.04)*

 No (ref) 89 108 1.00

Home responsibilities make it hard

 Yes 21 16 1.55 (0.76–3.15)†

 No (ref) 84 99 1.00

a
Test statistic for Age was Student’s t-test with 219 degrees of freedom.

Notes. OR = odds ratio. CI = confidence interval. (ref) = reference group. GED = general equivalency diploma. MD = physician. mo. = months.

†
p < .25,
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*
p < .05,

**
p < .01
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Table 3

Final multivariable model: Backward stepwise logistic regression results for rarely- or never-screened versus
recently-screened joint screening status (N=210)

Variable OR (95% CI)

Pap test is embarrassing

 Yes 2.48 (1.22–5.02)*

 No (ref) 1.00

Lack of health insurance makes it difficult to get a Pap test

 Yes 2.18 (1.19–3.98)*

 No (ref) 1.00

Mammogram is not needed without symptoms

 Yes 2.56 (1.36–4.82)**

 No (ref) 1.00

Physician recommended mammogram within prior 12 months

 No 2.20 (1.13–4.28)*

 Yes (ref) 1.00

Notes. OR = odds ratio. CI = confidence interval. (ref) = reference group.

*
p < .05,

**
p < .01
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