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Abstract

BACKGROUND—TOo investigate perceived barriers to mammography among underserved
women, we asked participants in the Siteman Cancer Center Mammography Outreach Registry —
developed in 2006 to evaluate mobile mammography's effectiveness among the underserved —
why they believed women did not get mammograms.

METHODS—The responses of approximately 9000 registrants were analyzed using multivariable
logistic regression. We report adjusted odds ratios (OR) and 95% confidence intervals (CI)
significant at two-tailed p<0.05.

RESULTS—Fears of cost (40%), mammogram-related pain (13%), and bad news (13%) were the
most commonly reported barriers. Having insurance was associated with not perceiving cost as a
barrier (OR 0.44, 95%CI 0.40-0.49) but with perceiving fear of both mammogram-related pain
(OR 1.39, 95%CI 1.21-1.60) and receiving bad news (OR 1.38, 95%CI 1.19-1.60) as barriers.

CONCLUSION—Despite free services, underserved women continue to report experiential and
psychological obstacles to mammography, suggesting the need for more targeted education and
outreach in this population.
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INTRODUCTION

Mirroring national trends, breast cancer is the most commonly diagnosed non-cutaneous
malignancy and the second most common cause of cancer-related mortality among women
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in Missouri.1 Since 2000, there has been a significant decline in breast-cancer-specific
mortality throughout the state, but this overall improvement masks statewide disparities.
Compared with whites and in contrast to the nation as a whole, African-American women in
Missouri have higher incidence rates of breast cancer than whites (142.5 versus 122.1
breast-cancer diagnoses for every 100,000 women in 2005-2009), and the age-adjusted
breast-cancer mortality rate among African-American women is also higher (24.4 versus
23.1 breast-cancer-specific deaths for every 100,000 women in 2005-2009).2 In addition,
disproportionately high rates of late-stage (locally advanced or metastatic) breast cancer
have been reported among women in North St. Louis, an urban, low-income, and
predominantly African-American community,3-5 while in the rural, southeastern Bootheel
region of Missouri, women have lower mammography utilization rates and higher breast-
cancer mortality rates than women in almost any other part of the state.®

As part of an effort to redress these disparities in the breast-cancer continuum of care,
several outreach efforts to medically underserved communities have been initiated by the
Alvin J. Siteman Cancer Center at Barnes-Jewish Hospital and Washington University
School of Medicine, the only National Cancer Institute (NCI)-designated Comprehensive
Cancer Center in the state of Missouri. Over the past 10 years, Siteman's Mammography
Van has significantly expanded its geographic catchment area throughout the St. Louis
metropolitan area and in the Missouri Bootheel region.” Furthermore, women found to have
breast abnormalities through van mammograms are now referred directly to Siteman for
follow-up, regardless of insurance coverage, rather than being referred back to their primary
care physicians.” Finally, Siteman has worked with two organizations in order to fund
mammograms for low-income and under/uninsured women: Show Me Healthy Women
(SMHW), a program providing free breast- and cervical-cancer screening for Missouri
residents over the age of 35,8 and the St. Louis Affiliate of Susan G. Komen for the Cure,
which has funded the Breast Health Care for At-Risk Communities (BHCAC) program at
Siteman for 15 years.%

To assess and enhance the effectiveness of Siteman's mammography services among the
medically underserved, Siteman's Mammography Outreach Registry was established in
2006. Any woman who received a free or reduced-cost mammogram at Siteman's Joanne
Knight Breast Health Center (BHC) or on the mammography van was included in the
registry. Because many of the Outreach Registry participants reside in zip codes where
screening participation has historically been low, we wanted to explore registrants' health
beliefs regarding mammography, with the hope that their beliefs might shed light on factors
associated with screening nonparticipation in their communities. In formulating our
questions, we utilized the Health Belief Model for assessing health behavior.

The Health Belief Model (HBM, Figure 1), first developed by social psychologists in the
United States (US) Public Health Service in the 1950s, is a theory of health behavior widely
used not only to examine why people do or do not take action to prevent, screen for, or treat
disease but also to guide the development of interventions aimed at improving healthcare
participation.10 Over the past 30 years, the HBM has been advanced by Victoria Champion,
Celette Skinner, and others as a means through which to improve rates of breast-cancer
screening amongst the underserved.!! Indeed, in large part because of community-based
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interventions informed by the HBM, racial disparities in mammography utilization in the US
have essentially been eliminated.12 However, as already discussed, geographic pockets of
disparity remain both in the state of Missouri and throughout the nation.

Previous studies have demonstrated that within the HBM (Figure 1), perceived barriers
represent the set of health beliefs most likely to predict health behavior.1! Thus, in order to
efficiently evaluate the efficacy of our mobile mammography program and assess the
potential for increased screening participation in the communities served by the
mammography van, we asked registrants to share with us their impressions of why women
in general might be more or less likely to undergo a screening mammogram: that is, what
psychological, logistical, and/or experiential factors did they believe women were likely to
perceive as barriers to getting screened? Here, we report the results of our prospective cohort
study, which represents the largest review ever conducted of a mobile mammography
population.

Population studied

Beginning in 2006, women who received screening mammograms funded by SMHW or
Komen's BHCAC programs were registered in the Siteman Mammography Outreach
Registry during their first screening visit at either the Siteman Mammography Van or at the
BHC. Participation in the registry was not required for receipt of services, but the vast
majority of women — approximately 99% — who presented for mammograms agreed to
participate.

Data collection

At registration, each participant completed a 6-item questionnaire about their experiences
with mammaography in general and as part of the Siteman Mammography Outreach Registry
in particular. The questionnaire was written at a sixth-grade reading level and was designed
by the nurse manager of the BHC and a public-health trained breast radiologist. In
accordance with Siteman's institutional policy guaranteeing interpreter services to all who
need them, the questionnaire was interpreted on an ad hoc basis for all women with limited
English proficiency. The first item of the questionnaire — “What is the reason women don't
get a mammogram?” — was included for the purpose of assessing perceived barriers to
mammography, and respondents were encouraged to select one response from a set of 11
standardized responses (Table 1) to this query.

Registrants also agreed to provide access to their medical record information and to share
demographic information. Women who had been previously screened through a Siteman
provider, whose mammograms were provided during employee-targeted van visits to
corporate sites, whose mammograms were covered entirely by private insurance, or who
were under the age of 18 years were excluded. The Washington University Human Research
Protection Office (i.e., institutional review board) approved this study. Verbal consent was
obtained by a trained member of the BHC or mammography van staff prior to the
questionnaire's being administered.
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Statistical Analysis

RESULTS

Bivariate associations between demographic characteristics and registrants' perceived
barriers to mammaography - i.e., responses to the first item of the questionnaire — were
analyzed using chi-square (y) tests for which two-tailed p<0.05 was considered significant.
Demographic characteristics found to have statistically significant associations in bivariate
tests were included as independent variables in multivariable logistic regression analyses
modeling each of the most commonly reported barriers to mammography as a yes/no binary
outcome; non-significant predictors were removed via stepwise elimination to reach the final
regression models. The total number of respondents for each regression model reflects the
number of registrants for whom complete demographic data and questionnaire responses
were available. We report adjusted odds ratios (OR) and 95% confidence intervals (CI)
significant at two-tailed p<0.05. Statistical analyses were conducted using SAS 9.3 (SAS
Institute Inc., Cary, North Carolina).

In addition, participants' responses were geocoded to assess the regional distribution of
perceived obstacles to mammography participation. Zip-code-specific distributions of the
most commonly reported barriers were calculated and translated into color-coded maps
created through ArcGIS 10 (ESRI, Inc., Redlands, California).

Between April 2006 and May 2011, a total of 9082 women (Table 2) entered the Siteman
Mammography Outreach Registry. Mean age of registrants was 52.04 years (standard
deviation 8.65). The majority of registrants were black (54%), uninsured (74%), screened on
the mammography van (83%), resided in the greater St. Louis region (85%), and reported a
good or excellent experience as part of the outreach program (92%).

The three most commonly reported barriers to mammaography were fear of cost (n=3537,
40%), fear of mammogram-associated pain (n=1152, 13%), and fear of getting bad news
(n=1178, 13%). These barriers were further examined in multivariable logistic regression
models (n=8739).

As shown in Table 3, registrants who were employed (OR 1.11) or who lived in the
Missouri Bootheel (OR 2.32) were more likely to perceive fear of cost as a barrier to
mammography, while those who had health insurance (OR 0.44) or who were (as compared
with non-Hispanic [NH] whites) NH black (OR 0.58) or Hispanic (OR 0.34) were less likely
to report fear of cost as a potential barrier.

As shown in Table 4, registrants who were screened on the van (OR 1.63), had health
insurance (OR 1.39), or were NH Black (OR 1.32) were more likely to report fear of
mammogram-related pain as a potential barrier to getting a mammogram. However,
registrants who reported Other race/ethnicity were less likely to perceive fear of
mammogram-related pain as a barrier (OR 0.57).

As shown in Table 5, having insurance (OR 1.38), being NH Black (OR 2.46), and being
Hispanic (OR 2.98) predicted perceiving fear of receiving bad news as a barrier, while older
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women (OR 0.99) and women who were screened on the van (OR 0.77) were less likely to
report this concern.

Insurance status was the only demographic characteristic significantly associated with all
three of the most commonly reported barriers, but its directionality of association was not
consistent: having insurance was associated with a lower likelihood of perceiving cost as a
potential barrier to mammography, but it was associated with a greater likelihood of
reporting fears of mammogram-related pain and receiving bad news as barriers.

The proportions of patients reporting fears of cost, pain during mammography, and

receiving bad news as barriers to mammography were also calculated based on registrants'
residential zip codes. A total of 8916 registrants resided in 282 zip codes at the time of
registration (mean and median of 31.61 and 4 registrants, respectively, per zip code; range of
1 to 542 registrants per zip code). The mean proportions of women per zip code reporting
fears of cost, mammogram-related pain, and receiving bad news as barriers were 49%, 9%,
and 10%, respectively (Figure 2). As noted above, residence in the Missouri Bootheel region
was the only geographic factor found to be associated with a perceived barrier — fear of cost
— in regression analysis.

DISCUSSION

In this study, a variety of demographic variables were associated with perceived barriers to
mammography as reported by registry participants. Most of the registrants were NH black
and/or uninsured, and both race and socioeconomic status (for which insurance coverage can
serve as a proxy measure) have historically been associated with disparities in breast
screening utilization.13-21 Yet, while registrants share demographic characteristics with
population subgroups at risk for screening avoidance, study participants obviously differed
from screening nonparticipants by virtue of having received a screening mammogram. It is
notoriously difficult to engage screening non-participants in research studies precisely
because they are unlikely to have routine, let alone research-specific, contact with the
medical establishment.1922 However, there is evidence that screeners and non-screeners
from the same communities are more likely to differ with regards to the intensity rather than
the absence or presence of particular emotions or beliefs known to impact health behavior.
For example, a recent qualitative study comparing the characteristics of colorectal screening
participants and nonparticipants — all of whom had health insurance — demonstrated that
while fear of cost was the most common barrier reported by non-screeners, it was also the
second-most commonly reported barrier among screeners.23 In addition, it would be a
mistake to think that our registrants, having been screened for the first time, do not remain at
high risk for future nonparticipation. Lopez et al.'s examination of screeners and non-
screeners in Mississippi revealed that the two groups reported similar barriers to
mammography, indicating that the divide between those who get mammograms and those
who do not s is less fixed and finite than one might initially think.2* The members of our
registry are largely women who belong to demographic groups that are traditionally
underrepresented in screening populations. We feel that they represent an important non-
screener proxy group heretofore uncaptured at this scale (>9000 women) or in this region
(few screening participation studies have been conducted in the lower Midwestern and
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Southern US). To learn from their responses, we need to explore what characteristics might
make our study participants different from nonscreeners that are otherwise similar to them.
But we also need to determine whether or not the perceived barriers study participants
reported were representative of the beliefs held by nonscreeners within their communities.
Specifically, to interpret our study participants' perceptions of possible barriers to
mammography and to contextualize their responses in light of known risk factors for
mammography nonparticipation, we must consider not only how fears and perceived
barriers to screening translate into health-related behaviors but also the extent to which the
pervasiveness and degree of these barriers might differ between screening participants and
screening nonparticipants.

Fear — sometimes described interchangeably with anxiety and worry — is the most commonly
studied emotional and psychological regulator of screening behavior.13 Fear of cost is a
commonly reported barrier to health-related behaviors in general, and to screening in
particular, and it was the most commonly reported perceived barrier in our cohort.
Consistent with our participants' responses, fear of cost has been shown to persist even when
women are provided with free or low-cost mammograms, as was the case in our sample, or
if they have insurance coverage, particularly if women are African-American, low-income,
older, and/or from an inner-city area.21:25.26 |n addition, fear of cost must be further
separated into fear of the cost of the screening procedure itself and fear of the costs
associated with abnormal screenings and a potential cancer diagnosis, including wages lost
while treatment is being conducted. Employed registrants may have been more likely than
unemployed registrants to report fear of cost as a perceived barrier because they were all too
aware of the wages they might lose not only while getting a mammogram but also while
receiving breast cancer treatment, as was found to be the case for early-stage breast cancer
patients in a recent study.2”

In our study, registrants from the Missouri Bootheel were also more likely to report fear of
cost as a possible deterrent to mammography. For these women, who live in a rural area
marked by high levels of poverty and a paucity of healthcare facilities offering screening,28
the financial costs associated with physically accessing both a screening provider and a site
for breast-cancer care might prove particularly prohibitive. Regardless of which components
of breast-cancer detection and management contribute to reported fear of cost, it appears to
be a perceived barrier among both screening participants and nonparticipants. But for the
women in our registry, fear of cost was not sufficient to deter them from obtaining a
mammogram, suggesting that free mobile mammaography is a successful strategy to address
the cost barrier among underserved populations. Lack of knowledge of such services might
explain why many women in the registry had not been screened previously. Furthermore,
cost may continue to be perceived as a barrier among registry participants because if free
screening were not available, these women might not feel able to afford future
mammograms.

The extent to which fear of mammography-related pain promotes or deters mammography
utilization may depend on the relationship between this type of fear, other fears and
perceived barriers, and emotional coping mechanisms in a given individual.13:29:30 For
example, when coupled with a strong or catastrophic fear of receiving bad news after
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screening, fear of mammaography-related pain has been demonstrated in various studies to be
greater, and the emotional distress associated with both anticipating and receiving a
mammogram is heightened.3! In previous studies, African-American and Hispanic women
have been found to be more likely than white women to report fear of procedural pain as a
concern that might keep them from getting mammograms.1® In our sample, NH black race
was predictive of seeing mammogram-related pain as a potential barrier to mammography
participation, but Hispanic ethnicity was not (Table 4). This is likely due to the registry's
small Hispanic sample, which reflects the size of Missouri's Hispanic population. According
to the 2010 census, less than 4% of Missourians reported Hispanic ethnicity as compared to
17% of the US population.32 It is unclear to what extent certain unmeasured demographic
characteristics (e.g., country of origin, degree of acculturation, legal immigration status)
within our sample's Hispanic participants are comparable to those characteristics reported in
other studies exploring mammography barriers among Latinas,16:33-35 put such differences
might help explain why Hispanic ethnicity was not associated with procedure-related pain in
our analysis.

It is important to note that insured women in our study were significantly more likely to
report fear of pain as a possible barrier, though there is no evidence in the literature on
screening of a connection between having health insurance and fearing procedural pain. This
finding further validates the concern that free screening programs and health insurance
coverage do not necessarily alleviate anxiety about the logistical and personal challenges
associated with obtaining a screening mammogram.

Fear of “receiving bad news”, i.e., of abnormalities being found during cancer screening, has
been found in some studies to be associated with decreased screening utilization, particularly
among black and Hispanic patients,1-17:20 hut fear of finding cancer per se has not been
universally found to be a deterrent to cancer-screening participation.36 Indeed, fear of being
diagnosed with cancer has been shown in some studies to be a motivating factor in
promoting regular screening utilization.36:37 Fear of getting cancer — which reflects both
perceptions of personal susceptibility and disease severity according to the HBM (Figure 1)
— may be an important distinguishing factor between women who do not plan to get a
mammogram, women who plan on getting mammograms, and women who actually receive
mammograms.18 Thus, the fact that fear of receiving bad news was one of the three most
commonly reported perceived barriers in our cohort may not be a particularly surprising
finding given that all of our study participants actually underwent screening mammography.
Indeed, it may very well be that for these women, fear proved to be a protective emation,
prompting them to get screened. However, study participants might have reported fear of
receiving bad news out of recognition that the same fear that ultimately motivated them to
get screened might very well be a deterrent to screening among their friends and family and
might even at one time have been a personal deterrent for the registrants themselves.

Thus, a potentially powerful strategy for improving screening utilization in the communities
from which registrants come is to incentivize women who sign up to get a mammogram to
return in future years and also to refer a friend, in much the same way retailers encourage
customers to refer their favorite vendors to their friends and receive some kind of reward for
doing so. The incentivization would ideally be trivial and/or in the form of an experience
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rather than remuneration, but would be enough to encourage members of the Outreach
Registry to be especially proactive in recruiting their family members and friends. Getting
one's mammogram would be depicted as something friends and family did together to help
themselves and each other.

With regards to targeted education, steps are already underway to specifically address the
fear of getting bad news that might deter women not only from getting screening
mammograms but also from getting diagnostic imaging to follow up abnormal screening
results. In the St. Louis region, efforts have been made to develop a media campaign that
would publicize the curability of breast cancer, the importance of getting annual screening
mammograms and of pursuing follow-up of abnormal mammograms, and the necessity of
undergoing treatment once breast cancer has been diagnosed. This effort and similar “No
Fear” campaigns should be developed in collaboration with cancer centers, community
health organizations, survivor support groups, and primary care providers and would feature
both screening participants who have never had cancer as well as breast-cancer survivors
from demographic groups with historically low mammography participation. Testimonials
from women who look like them would no doubt help demystify the process of getting a
mammogram for women in the medically underserved communities represented by our
registrants.

Our study is novel for a number of reasons. First of all, most studies looking at screening
focus on demographic properties that correlate with participation. While we report these
demographic traits as well, by choosing to look at perceived barriers, we can investigate
mindsets, which — unlike race or education level — are somewhat mutable, though the ways
in which these perspectives, values, beliefs, and preferences are modified must be informed
by the demographic characteristics that help seat a person in a particular culture. Second, our
study is geographically based in the Illinois/Missouri Bi-state region, and there is a relative
paucity of literature on screening participation from Midwestern and Southern regions of the
United States. Furthermore, our inclusion of geographic information system (GIS) analyses
helped illustrate where registrants' perceived barriers were most prominent in our service
region, allowing for geographically targeted interventions. Third, we believe our study
represents the largest review ever conducted of a mobile mammography population and uses
a much larger sample size than previous studies examining barriers to mammography as
perceived by women from medically underserved communities. Fourth, ours is a
prospectively collected database through which we will be able to observe longitudinally the
impact of education and outreach interventions, of changing demographics in the region, and
of implementation of the Affordable Care Act on mammography participation in an
increasingly diverse region with areas of both urban and rural medical need. Historically,
studies examining racial differences in mammaography screening have reported complex,
sometimes contradictory findings,24 and our analysis was no exception. But we hope that the
complexity of our findings is embraced as a tool with which to shape solutions regarding
disparities in breast cancer rather than as an indication that these problems cannot be solved.

With the evolution of breast imaging and, as a result, an enhanced ability to diagnose breast
cancer at an early stage, we surgeons are increasingly able to cure breast-cancer patients
through the operations we perform. Accordingly, we believe that promotion of
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mammography is a public health goal that should be actively promoted by all surgeons
performing breast surgery. Furthermore, lessons learned from our experience with
mammography among the medically underserved could be applicable to other types of
screening (e.g., colonoscopy for colorectal cancer) that are systematically underutilized by
particular groups in particular regions.

Our study had some limitations. First, the outreach registry was not created for the purpose
of conducting research but rather as part of a quality improvement initiative. Thus, although
the process for collecting both objective data and subjective information about registrants'
perceptions and experiences was informed by the HBM, it was not based on validated
research questionnaires; indeed, the public-health trained physician who helped design our
registry's questionnaire was unable to find a validated questionnaire on mobile
mammography at the time the registry was first established in 2006. Nonetheless, the fact
that the results of our statistical analyses of patients' responses were largely concordant with
findings from the screening literature reassured us that our sample was not especially biased
with regards to the perceptions we hoped to study and that the questions and response
prompts from the questionnaire were sufficiently clear to most patients.

Second, no statistical sampling strategy was developed for recruiting patients to the registry,
nor was a target recruitment goal set based on a priori power calculations. Women whose
mammograms were funded by two initiatives developed to provide mammograms to low-
income women were included in our study, and as most of these women were screened on
the mammography van, our registry largely consists of mobile-mammography patients from
all parts of the Missouri/lllinois bi-state region. As far as we know, our study is the largest
review of mobile mammaography patients ever conducted. We feel that our large sample of
approximately 9000 participants should somewhat mitigate concerns about selection bias
within our cohort.

CONCLUSION

In summary, women in the Siteman Mammography Outreach Registry reported perceived
barriers to mammaography that were similar to concerns that have been expressed by
screening nonparticipants in other studies, though fear of receiving bad news — specifically
of being diagnosed with cancer — might be a concern that not only is more common but also,
somewhat paradoxically, serves as a motivating sentiment among women who receive
screening mammograms. Passage of the Affordable Care Act will make important strides
toward addressing cost as a barrier to mammography,38 but the responses of our registrants
indicate that neither availability of free screening nor having health insurance necessarily
mitigate women's perceived inability to obtain mammograms.

Structural and demographic factors such as age, income, marital status, and ethnicity cannot
be directly or easily modified. Hence, although the study of these variables can help identify
those at risk for poor screening participation, such research offers little direction in terms of
viable interventions.2? It seems increasingly clear that if we are to improve screening rates,

we must develop interventions that target variables that are both amenable to change and for
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which there is room for improvement. Screening-averse perceptions and psychological
barriers — unlike race/ethnicity and other immutable demographic variables associated with
screening avoidance — have the potential to be modified through public-health
interventions!3 including educational materials and outreach programs developed to
specifically connect with and influence people who have potentially deterrent health
beliefs.1® Having identified fears of cost, mammogram-related pain, and receiving bad news
as significant concerns among women in the registry, we hope not only to improve the
services we provide to the medically underserved women already using our mobile
mammography program but also to encourage peer-to-peer recruitment and to enhance
messaging and outreach in targeted ways that will help expand mammaography utilization
among medically underserved women throughout the region.
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Health Belief Model

Modifying Factors Individual Beliefs
Perceived Susceptibility to
Age Disease
Gender
Geographic Location Perceived Severity of
Education Bisease
Ethnicity - . Perceived Benefits of
Health Knowledge Preventative Action
Immigration Status
Income Perceived Barriers to
Preventative Action
Race

Wealth Perceived Self-efficacy

Figure 1. Health Belief Model Components and Linkages

Actions

Individual
behaviors

Cuesto action
Media campaigns
Physician reminders
Friend/family member’s iliness
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The major constructs of the Health Behavior Model are perceived susceptibility, severity,
benefits, barriers, and self-efficacy (middle column). Modifying factors (left column) affect
these perceptions, as do cues to action (right column). The combination of beliefs and cues
to action leads to behavior. Perceived barriers (red text) have been demonstrated to be the

single most powerful predictor of health behavior,11:39.40
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Siteman Cancer Center’
{St. Louis, MO)

Page 14

The
Bootheel
of
Missouri

Figure 2.

Geographic distribution of fear of cost (top), fear of mammogram-related pain (middle), and
fear of receiving bad news (bottom) as perceived barriers to mammography
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Table 1

Questionnaire Item 1: “What is the reason women don't get a mammogram?”

Standardized Responses

Fear of cost

Being too busy

Fear of mammogram-related pain

Lack of transportation

Not being able to get time off work

Fear of getting bad news

Not knowing they needed a mammogram

Lack of childcare

People they knew were getting mammograms every yeara
Not having health insurance

Other/unspecified barriers

a . . . . - . . . R~
Only question response that is NOT a perceived barrier but rather a positive perception associated with mammography utilization.
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Siteman Mammography Outreach Registry Participants' Characteristics, April 2006-May 2011

Table 2

Demographic Variable (n=9082) n (%)

Age, years (n=8873)

21-39 104 (1.2)

40-45 2189 (24.7)

46-55 3774 (42.5)

56-65 2218 (25.0)

>65 588 (6.6)
Race/Ethnicity (n=8870)

Non-Hispanic Black 4816 (54.3)

Non-Hispanic White 2966 (33.4)

Hispanic 363 (4.1)

Other 725 (8.2)
Annual Income (n=806)

<$10,000 365 (45.3)

$10-20,000 336 (41.7)

>$20,000 105 (13.0)
Education [years of education completed] (n=853)

< High School [0-11] 246 (28.8)

Completed High School [12] 376 (44.1)

Some Post-Secondary Education [13-16] 231 (27.1)
Marital status (n= 8364)

Married 2310 (27.6)

Unmarried 6054 (72.4)
Insurance coverage (n= 8860)

Insured 2278 (25.7)

Uninsured 6582 (74.3)
Site of Residence (n=8908)

St. Louis City 3980 (44.7)

St. Louis County 3597 (40.4)

Bootheel and Other MO 1331 (14.9)
Site of Screening (n=8873)

Mammography Van 7334 (82.7)

Breast Health Center 1539 (17.3)
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Fear of Cost as a Barrier to Mammography (n:8739)a

Table 3

b

Demographic Variable Odds Ratio (OR) 9505 c|°  p-value
Employed vs. not employed 111 1.01-1.22  0.032
Site of Residence
North STL vs. Not North STL® 0.89 0.79-1.00  0.059
Bootheel vs. Not Bootheel® 2.31 1.86-2.88  <0.001
Insured vs. uninsured 0.44 0.40-0.49  <0.001
Race/Ethnicity ©
NH Black vs. NH White 0.58 0.52-0.64 <0.001
Hispanic vs. NH White 0.34 0.26-0.43  <0.001
Other vs. NH White 0.65 0.55-0.77  <0.001

Wald 2df 11= 513.00, p<0.0001

a - - . . . . . . ’ .
Multivariable logistic regression model included the following variables (variable values in parentheses with reference group underlined):

Page 17

employment (employed, unemployed), residence in high-mortality North St. Louis zip code (resident, non-resident), residence in Bootheel zip code
(resident, non-resident), insurance coverage (insured, uninsured), and race/ethnicity (non-Hispanic Black, non-Hispanic White, Hispanic, Other).

bCI = confidence interval

North STL = one of 8 North St. Louis zip codes with disproportionately high rates of both late-stage breast cancer diagnoses and breast-cancer-

specific mor'(ality3_5

d . .
Bootheel = southernmost, rural area of Missouri

eNH = Non-Hispanic
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Fear of Mammogram-related Pain as a Barrier to Mammography (n=8739)

Table 4

b

Demographic Variable Odds Ratio (OR) 9504 CI p-value
Site of Screening
van vs. BHCS 163 1.33-2.01  <0.001
Insured vs. uninsured 1.39 1.21-1.60 <0.001
Race/Ethnicity :
NH Black vs. NH White 1.32 1.15-1.52 <0.001
Hispanic vs. NH White 1.05 0.73-1.49  0.811
Other vs. NH White 0.57 0.42-0.78  <0.001

Wald y2gf 5= 103.63, p<0.0001

a
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a - . . . . . . . A . .
Multivariable logistic regression model included the following variables (variable values in parentheses with reference group underlined): site of

mammaogram provision (on van, at Breast Health Center), insurance coverage (insured, uninsured), and race/ethnicity (non-Hispanic Black, non-

Hispanic White, Hispanic, Other).

bCI = confidence interval

CBHC = Joanne Knight Breast Health Center at Siteman Cancer Center

dNH = Non-Hispanic
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Fear of Receiving Bad News as a Barrier to Mammaography (n=8739)

Table 5

b

Demographic Variable Odds Ratio (OR) 9504 CI p-value
Age 0.99 0.98-0.99  <0.001
Site of Screening
Van vs. BHCC 0.77 0.65-0.91  0.003
Insured vs. uninsured 1.38 1.19-1.60 <0.001
Race/Ethnicity d
NH Black vs. NH White 2.46 2.10-2.87  <0.001
Hispanic vs. NH White 2.98 2.22-4.00  <0.001
Other vs. NH White 0.89 0.65-1.23  0.486

Wald y2df 11= 205.73, p<0.0001

a
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a - - . . . . . . ] .
Multivariable logistic regression model included the following variables (variable values in parentheses with reference group underlined): age

(continuous variable), site of mammogram provision (on van, at Breast Health Center), insurance coverage (insured, uninsured), and race/ethnicity

(non-Hispanic Black, non-Hispanic White, Hispanic, Other).

bCI = confidence interval

CBHC = Joanne Knight Breast Health Center at Siteman Cancer Center

dNH = Non-Hispanic
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