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Abstract

With the advent of new screening technologies, including digital breast tomosynthesis, screening
ultrasound, and breast MR, there is growing concern that existing disparities among traditionally
underserved populations will worsen. These newer screening modalities purport improved cancer
detection over mammography alone, but are not offered at all screening facilities and often require
a larger co-pay or out-of-pocket expense. Thus, the potential for worsening disparities with regards
to access and appropriate utilization of supplemental screening technologies exists. Currently,
there is a dearth of literature on the topic of health disparities related to access and use of
supplemental breast cancer screening and their impact on outcomes. Identifying and addressing
explanatory factors for persistent and potentially worsening disparities remains a central focus of
efforts to improve equity in breast cancer care. Therefore, this paper provides an overview of
factors that may contribute to present and future disparities in breast cancer screening and
outcomes, and explores specific relevant topics requiring greater research efforts as more
personalized, multi-modality breast cancer screening approaches are adopted into clinical practice.

Introduction

While breast cancer incidence in the U.S. has steadily increased over the past four decades,
breast cancer mortality rates have declined with current five-year relative survival rates of
99% and 84% in women diagnosed with localized and regional disease, respectively [1][2].
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Decreased mortality has largely been attributed to both increased mammography screening
resulting in early detection and improved therapies [3]. However, not all women have
benefitted equally from these advances that have led to improved breast cancer survival.
Racial/ethnic minorities, women from low socioeconomic backgrounds, those living in rural
areas, and the elderly bear a disproportionate burden of breast cancer morbidity and
mortality [4][5]. These vulnerable populations often contend with barriers to screening,
experience delays in diagnosis, and present with more advanced stage of disease at time of
diagnosis [6-8].

With the advent of new screening technologies, including digital breast tomosynthesis,
screening ultrasound, and breast MR, there is growing concern that existing disparities will
worsen [9], since typically, vulnerable populations have been the last to benefit from new
health technologies [10][11]. These newer screening modalities purport improved cancer
detection over mammography alone, but are not offered at all screening facilities and often
require a larger co-pay or out-of-pocket expense [12]. Thus, the potential for worsening
disparities with regards to access and appropriate utilization of supplemental screening
technologies exists.

Currently, there is a dearth of literature on the topic of health disparities related to access and
use of supplemental breast cancer screening and their impact on outcomes. Identifying and
addressing explanatory factors for persistent and potentially worsening disparities remains a
central focus of efforts to improve equity in breast cancer care [13]. Therefore, this paper
provides an overview of factors that may contribute to present and future disparities in breast
cancer screening and outcomes, and explores specific relevant topics requiring greater
research efforts as more personalized, multi-modality breast cancer screening approaches are
adopted into clinical practice.

Persistent Disparities

Between 1973 and 2010, breast cancer incidence in the U.S. rose from 82.6 to 127.3 per
100,000 women, with White women having a higher incidence rate (127.3 per 100,000)
compared to African-American, Hispanic, Asian/Pacific Islander, and American Indian/
Alaskan Native women (rates of 118.4, 91.1, 84.7, and 90.3, respectively). Despite having a
lower incidence rate, African-American and subgroups of Hispanic women demonstrate
higher mortality rates [14][15]. While African-American women have the highest breast
cancer-specific mortality of all ethnic groups, breast cancer represents the leading cause of
cancer death in Hispanic women [16][17].

Differences in outcomes seen among vulnerable populations are linked to more advanced
disease at diagnosis, worse biological features of disease, and more comorbid conditions
[18]. Patient-level factors including low income, limited education, lack of health insurance,
and rural residence have all been associated with worse breast cancer outcomes, potentially
due to decreased screening and delays in care [19][20]. Other patient-level factors including
cultural differences, acculturation, and linguistic barriers may also play a role [21]. Many of
these characteristics are disproportionately seen in certain ethnic minority groups,
potentially exacerbating mortality disparities observed in these populations.
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Community-level factors also likely influence cancer screening outcomes. Rural
communities, as well as regions demonstrating low per capita income and high
unemployment rates, demonstrate diminished access to overall medical services due to
limited resource allocation and proximity to medical services [13][19]. Variable geographic
access likely contributes to the different screening rates seen among non-Hispanic white
women compared to minority groups [3]. Differences in screening adherence strongly
contributes to advanced stage at diagnosis and increased mortality seen in certain minority
populations, including Black and subgroups of Hispanic women [22]. Native Americans,
who have the least geographic access to screening services, demonstrate the lowest
screening rates out of all ethnicity groups in the U.S, with less than one-third of Native
women undergoing screening mammography [23].

Advanced Imaging Use Beyond Mammography

Over the last decade, new imaging-based breast cancer screening technologies have
emerged, including tomosynthesis, screening (automated) ultrasound, and breast MRI,
which are rapidly changing the landscape of breast cancer screening [9][24-26]. These
modalities show promise in improving sensitivity for detecting additional cancers when
added to mammaography, are FDA-approved, and are increasingly available in community
settings [27-30]. New state laws across the U.S. now require imaging facilities to directly
inform patients about increased breast cancer risk due to dense breast tissue, further
increasing demand for supplemental screening [31]. Breast density legislation, present in
60% of states as of April 2017, may further facilitate increased use of emerging imaging
modalities due to variable state recommendations and modality-specific reimbursement rates
for adjunct screening [32].

In contrast to digital mammography, advanced imaging services are inconsistently
reimbursed by third party payers. Nevertheless, from 2013 to 2015, digital breast
tomosynthesis availability increased from 0 to 50% among Breast Cancer Surveillance
Consortium (BCSC) facilities [33]. Market competition and patient demand appear to act as
primary drivers of rapid diffusion of this technology throughout US community practices
[34]. Similar to digital breast tomosynthesis, prior studies supporting improved breast cancer
detection in women with dense breast tissue with whole breast ultrasound has led to its
increased use [24]. Automated breast ultrasound (ABUS) offers similar sensitivity to hand-
held ultrasound, while removing intra-operator variability [35][36]. Breast MRI screening is
currently recommended by the American Cancer Society for women at high lifetime (>20%)
risk [37]. Additionally, potential expansion of breast MRI screening to women with dense
breast tissue is currently being evaluated through the DENSE trial [38]. Widespread use of
breast MRI as an efficient breast cancer screening tool may become more prevalent, as
abbreviated screening protocols are now being tested [39].

Given the known financial pressures on mammography facilities, these emerging
technologies offer the opportunity to increase revenue through either higher reimbursement
for MRI or higher out-of-pocket payments for tomosynthesis and screening ultrasound. As a
consequence, adoption of adjunct technologies may inadvertently cause decreased
availability and access to imaging services for those unable to afford them. Furthermore,
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vulnerable women may be displaced from routine screening if there are fixed or decreasing
imaging capacity and preference for accommodating more financially sustainable exams
among facilities.

Previous studies corroborate that unequal adoption of new technologies disproportionately
affects vulnerable populations and can potentially exacerbate pre-existing health disparities
[10][40]. This is likely to be true with new advanced breast imaging technologies, as they
are geographically less accessible than routine mammography and are often associated with
high out-of-pocket expenses or higher co-pay requirements. Unlike mammaography
screening which has benefited from the Patient Protection and Affordable Care Act
(PPACA) expanding mandatory health insurance coverage for routine preventive services
and prohibiting cost-sharing for screening mammaography, there is no requirement for
insurance coverage of supplemental screening modalities [41].

Patient-Level Enabling Factors

The health belief model (HBM) takes into account the association between perceived
susceptibility to disease and benefits of breast cancer screening [42]. Patient-level factors,
including patient knowledge, health literacy, and cultural beliefs, are important determinants
of health behavior [43][44]. These factors have been shown to directly impact effective
communication between patients and physicians, influencing health-seeking behaviors and
physician recommendation adherence. Acculturated Hispanic women, specifically those
demonstrating English proficiency, are more likely to recognize breast cancer risk factors
and to obtain routine screening. Lack of English proficiency may prevent adequate
navigation through the healthcare system and negatively influence patient-provider
interactions [17][21]. Additional barriers to screening include embarrassment, denial, and
inconvenience, impacting screening adherence [45][46].

Interventions to close the breast cancer screening disparities gap have, thus far, primarily
focused on patient-level factors largely falling into three categories: 1) health policy and/or
financial support to support breast cancer screening, 2) community-based outreach programs
to increase awareness, and 3) mobile mammography to remove geographic access barriers.
With regards to financial support, approximately one in five African Americans do not have
health insurance [47]. While Medicaid fills gaps in coverage for approximately 32% of
Blacks, quality of care may not be sufficient [48]. Some uninsured women are able to access
outreach programs designed to offer free or low-cost mammograms. The National Breast
and Cervical Cancer Early Detection Program (NBCCEDP) and Breast and Cervical Cancer
Prevention and Treatment Act was established to increase access to mammography
screening and treatment with provisions for underserved groups, including uninsured and
minority groups [49]. Although funding restrictions have limited services to only a small
subset of women, the PPACA will expand coverage to more women 32 million individuals
by 2019 [48]. Similar to prior government supplemental funding programs, however, this
legislation does not clearly address funding for advanced imaging services. This is
particularly important in Latina and African-American women, who report cost concerns as
a barrier to screening [50].
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The majority of federal funds designated for improving access to breast cancer screening are
appropriated for reimbursement of medical expenses, leaving limited funds available for
community outreach [17]. Programs designed to address barriers including language and
acculturation limitations, deficits in knowledge and cultural beliefs, and literacy, seen
disproportionately in vulnerable communities, are critical to increasing access to care [42].
Culturally competent cancer education programs have been established to more
appropriately educate women from underserved communities, sometimes by outreach
workers from the same community who can provide culturally sensitive breast cancer
education [51]. Limited English proficiency has been shown to influence utilization of
preventive screening. Hispanic patients with limited English proficiency demonstrate lower
likelihood of receiving a mammogram compared to non-Hispanic white patients [21].
Programs including translators and focusing on cultural competency may help to remove
misconceptions about breast cancer, which appear prevalent among minority subgroups and
prevent women from obtaining screening [17].

Provider referral for newer screening technologies, as well as insurance coverage for these
services, are largely dependent upon proper identification of women who may benefit from
them. Evaluation for appropriateness of advanced imaging largely occurs following routine
mammography screening. As a result, barriers to mammography screening may also directly
impact access to advanced imaging services. Moreover, prior studies have demonstrated
disparities in genetic risk assessment among traditionally underserved groups, which may
also directly impact referral and insurance coverage for supplemental breast screening [52].
Policy and patient-provider education aimed at improving access to routine screening,
availability of breast cancer risk assessment, and coverage for advanced imaging services in
vulnerable groups are needed to prevent exacerbation of existing barriers. Legislation under
the PPACA has the potential to address many of these issues with increased focus on
prevention and insurance coverage to ensure a regular source of primary care.

System-Level Enabling Factors

In comparison to patient-level factors, there is markedly less understanding about how health
system-level factors affect screening among vulnerable women. Health system attributes
have the potential to influence availability and quality of preventive services [53-58]. With
regards to mammography, screening access depends on adequate supply and appropriate
distribution of mammaography units and personnel. Between 2000 and 2010, however, the
number of mammography facilities and machines declined by 10%, while median county
mammography capacity dropped almost 20% [41]. System-level characteristics may shape
patient-level opportunities and influence their access behavior [59-61]. There have only
been a few reports estimating mammographic capacity both regionally and nationally. A
2002 report from the U.S. Government Accountability Office suggested that the overall
national capacity for mammography was adequate to meet the population’s screening needs
[42]. However, more recent reports suggest that available resources are not distributed
proportionally to sufficiently meet the needs of vulnerable populations or to meet national
screening targets set by Healthy People 2020 [62-64].
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Declines in mammography capacity over the past few decades due to increased financial
strain may be disproportionately impacting women from traditionally underserved
backgrounds [65]. A negative association between screening nonadherence and low
availability of mammography machines has been demonstrated in U.S. community settings
[66]. Rural populations are at particular risk, as they demonstrate relatively greater travel
times for all cancer care settings compared to women living in urban settings [67]. Travel
inconveniences remain a commonly cited reason among women from rural backgrounds for
not undergoing screening [68].

Beyond routine screening, travel time to specialized services has also been shown to
influence both access and utilization [69][70]. Women from low socioeconomic
backgrounds, ethnic minority groups, and rural populations experience increased delays in
diagnostic follow-up after abnormal screening, which may contribute to increased breast
cancer mortality. Diagnostic delays greater than 12 weeks have been associated with higher
breast cancer mortality [20]. Factors leading to delayed care and loss to follow-up include
increased financial costs, limited geographic access to diagnostic imaging modalities, and
co-morbid conditions disproportionately associated with underserved groups [66]. Moreover,
limited access to a regular source primary care, experienced by vulnerable women, may
prevent care coordination which has been positively associated with follow-up [70].
Additionally, differences in geographic proximity to facilities offering advanced imaging
services have also been seen among underserved groups, which may influence utilization
[71][72].

The diffusion of advanced breast imaging services into the community may result in
improved breast cancer detection, particularly in women at increased breast cancer risk. At
the same time, adoption of new technologies bring with it the potential for widening breast
cancer screening-related disparities. Further research is needed to understand the
determinants of appropriate advanced imaging use among vulnerable populations. A special
focus is needed to understand the system-level factors, and not just patient-level factors, that
may be contributing to lower access and utilization of digital breast tomosynthesis,
screening ultrasound, and breast MRI. Based on these investigations, policies aimed at
ensuring access to emerging breast imaging technologies in traditionally underserved groups
will be needed. Particular areas of need in these populations are increased access to risk-
based screening and a regular source of primary care, availability of insurance coverage for
advanced imaging services beyond mammaography, and patient education about the potential
benefits of more aggressive multi-modality screening regimens among vulnerable women at
high lifetime risk for developing breast cancer.
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