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Abstract

Background: Little literature exists on primary care providers’ knowledge and preferences toward breast cancer
screening for high-risk women.
Materials and Methods: A cross-sectional web-based survey of primary care providers in Minnesota was
conducted in 2016. The primary aim was to determine the breast cancer screening practices of primary care
providers for women at high risk for breast cancer. A multipart questionnaire focused on breast cancer screening
practices for high-risk women and perceived risks/benefits of breast cancer screening was administered. Sta-
tistical analyses, included descriptive statistics and tests of differences in screening practices and knowledge
across key professional characteristics, were conducted.
Results: Eight hundred five primary care providers completed the survey (7.7% response). Participants were
predominantly female (72.2%); 43.9% were physicians, 11.4% physician assistants, and 44.8% advanced
practice registered nurses. One-quarter of providers recommended mammography and breast magnetic reso-
nance imaging (MRI) for high-risk women ages 40–49 years. There were no differences in breast MRI
recommendations based on years of experience or practice setting. In high-risk women with prior chest radi-
ation and an increased risk of breast cancer, for whom guidelines recommend mammography and MRI, 75.0%
of providers recommended mammography, but only 44.3% recommended breast MRI. Recent continuing
education on breast cancer screening was associated with providers being more comfortable giving high-risk
screening recommendations (p = 0.002).
Conclusions: Most primary care providers believe mammography is helpful in women at high risk for breast
cancer. Less than half of practitioners, however, recommend breast MRI to screen women at high risk for breast
cancer, despite guidelines promoting the use of breast MRI. Increased provider education is warranted.
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Introduction

Breast cancer screening recommendations depend on
a patient being classified as average risk or high risk.

One in eight average-risk women will develop breast cancer
by age 80 years, whereas one in three high-risk women will
develop breast cancer by age 50 years.1–4 Given these sta-
tistics, women considered to be at high risk for breast cancer
need more intensive screening that includes initiating breast
cancer screening at an earlier age and being screened with
both mammography and breast magnetic resonance imaging
(MRI).2,5,6 The American Cancer Society (ACS) and the

National Cancer Institute define ‘‘high risk’’ as the following
(Table 1): any individual with a known germ line BRCA gene
mutation or other high-risk genes, a first-degree relative with
a known BRCA mutation, a lifetime risk of breast cancer
greater than 20%–25% as identified by a variety of clinical
and patient characteristics, and cancer survivors who re-
ceived therapeutic radiation to the chest between the ages of
10–30 years.5,6 While efforts have been made to provide
cancer survivors and their providers with a survivorship care
plan (SCP) outlining these screening recommendations,7,8 it
is not clear if these SCPs are useful in enhancing breast
cancer screening and in helping primary care providers
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follow guideline-specific breast cancer screening recom-
mendations. Intensive breast screening with mammography
and breast MRI in all of these patient populations results in an
improvement in breast cancer outcomes, including early di-
agnosis and overall mortality.1 Despite substantial agreement
in how and when to initiate breast cancer screening in these
women at high risk for breast cancer, it is unclear how these
guidelines are followed in practice.

Prior studies have identified primary care providers’ ad-
herence to recommendations for breast cancer screening in
average-risk women.9–12 These studies have focused on
physicians’ practices and on women at average risk for breast
cancer.12,13 Little data exist on the screening practices of the
90,000 advanced practice registered nurses (APRNs) and
physician assistants (PAs) who provide primary care in the
United States. Furthermore, little data exist on the breast
cancer screening recommendations of primary care providers
for women at high risk for breast cancer. It is vital that pri-
mary care providers understand and follow these guidelines
so that the benefits of intensive screening with breast MRI
and mammography in women at high risk for breast cancer
can be attained.1,14,15 The objective of this study was to de-
termine Minnesota primary care providers’ breast cancer
screening practices for women at high risk of developing
breast cancer, and to examine differences in practices and
knowledge of recommendations across provider character-
istics such as age, sex, professional background, and years of
experience.

Materials and Methods

Study design and participants

A cross-sectional web-based survey of primary care pro-
viders licensed to practice in Minnesota was conducted. Li-
censed health care professionals whose contact information
appeared on the State of Minnesota Mailing List Service from
the Minnesota Board of Medical Practice or Minnesota Board
of Nursing Practice in one of several groups—physicians
(family medicine, internal medicine, and obstetrics/gyne-
cology), APRNs (family, adult gerontology, and women’s
and gender-related health), and PAs—were identified as eli-
gible and included in this study. As PAs are not licensed in a
specialty area, all licensed PAs were included. This study was
reviewed and deemed exempt from oversight by the Uni-
versity of Minnesota’s Institutional Review Board.

Potentially eligible providers were sent an e-mail invita-
tion with an attached letter printed on the University of
Minnesota Deborah E. Powell Center of Women’s Health

letterhead with details about the study. Participants were
directed to a unique URL link to the anonymous study survey.
Study data were collected and managed using REDCap
electronic data capture tools hosted at the University of
Minnesota.16 Individuals were able to indicate whether they
were not interested in participating in the survey by clicking
an ‘‘I’m not interested’’ link. E-mails inviting study partici-
pation were sent initially in spring 2016, with up to five re-
minders through fall 2016.

All participants who completed the survey were eligible
for a raffle. After completing the survey, participants were
directed to a separate web link to enter their e-mail address to
be eligible for the raffle. Entering their e-mail address sig-
nified consent to participate in the raffle. A total of twenty
$300 Amazon gift cards were distributed to participants.
These gift cards were e-mailed to the recipient at his/her
participating e-mail address.

Survey instrument

The survey was adapted from measures previously de-
scribed by Corbelli et al.12 and the National Health Survey of
Primary Care Physicians’ Recommendations and Practice for
Breast, Cervical, Colorectal, and Lung Cancer Screening
2010.12,17 The survey consisted of 37 multipart questions.
The questions focused on general breast cancer screening, the
risks and benefits of breast cancer screening, and aspects of
shared decision-making. To assess providers’ screening
recommendations by age, providers were asked: ‘‘How often
do you recommend mammography for high-risk women’’
and ‘‘how often do you recommend breast MRI for high-risk
women?’’ Respondents could choose annually, every 2 years,
or ‘‘do not recommend screening.’’ They were also asked:
‘‘How comfortable are you in making breast cancer screening
recommendations for a particular patient population?’’
(average-risk women and high-risk women) Respondents
could choose ‘‘not comfortable at all,’’ ‘‘somewhat com-
fortable,’’ or ‘‘comfortable.’’ The survey also included sev-
eral case vignettes, including one in which respondents were
asked which type of breast cancer screening they would
recommend for a 40-year-old female with a history of
Hodgkin lymphoma at age 20 years treated with mantle ra-
diation (a population known to be at high risk for breast
cancer). Available answers included clinical breast exami-
nation, mammography, MRI, other, no screening. The ACS,
the National Comprehensive Cancer Center, and the Chil-
dren’s Oncology Group guidelines recommend mammogram
and breast MRI for all women older than 40 years who are at
high risk for developing breast cancer.5,6,14 Thus, partici-
pating providers who recommended mammogram and breast
MRI in high-risk patients were considered to be adhering to
best practices by providing appropriately proactive breast
cancer screening suggested by national guidelines. ‘‘High
risk’’ was defined in the survey as patients younger than 50
years who have a personal history of breast cancer, have
either a family history of breast cancer or other genetic mu-
tation associated with an increased risk of breast cancer, or
have received therapeutic chest radiation between the ages of
10 and 30 years.14 While not all women with a personal
history of breast cancer require breast MRI and mammog-
raphy for ongoing breast cancer screening, we chose women
younger than 50 with a personal history of breast cancer as

Table 1. Women at High-Risk for Breast Cancer

in Whom Dual Screening with Breast Magnetic

Resonance Imaging and Mammography

Is Recommended
5,14

1. Known germ line BRCA gene mutation
2. First-degree relative with a known BRCA mutation
3. A lifetime risk of breast cancer >20%–25% as identified

by a variety of clinical and patient characteristics
4. A genetic mutation in genes at high risk for breast cancer

(Li-Fraumeni, Cowden, Bannayan-Riley)14

Those who received radiation to the chest between the ages of
10–30 years.
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being ‘‘high risk,’’ given most of these women have a 20%
lifetime risk for breast cancer, a measurement defined by
ACS as meeting criteria for breast MRI screening.

The survey closed with several demographic questions.
Before survey administration, the survey instrument was pi-
lot tested among several primary care providers.

Statistical methods

This analysis was limited to the providers who reported
providing primary care to women. Demographic and pro-
fessional characteristics of providers were summarized
using descriptive statistics. Outcomes of interest for this
analysis include adherence to breast cancer screening
guidelines and comfort making breast cancer screening
recommendations for women at high risk for breast can-
cer. Comparisons of these outcomes across demographic
and professional characteristics were conducted using
chi-squared and Fisher’s exact tests, and multivariate lo-
gistic regression analyses when appropriate. Estimates and
95% confidence intervals are provided when appropriate.
Data were analyzed using SAS version 9.4 (SAS Institute,
Cary, NC). p-Values of <0.05 were considered statistically
significant.

Results

A total of 3,800 physicians, 2,132 PAs, 4,000 nurse
practitioners/nurse specialists, and 460 nurse midwives
were invited to complete the survey, of which 805 invitees
participated for a response rate of 7.7%. Of the 805 re-
spondents, 456 (56.7%) reported providing primary care to
women. Characteristics of responding providers are out-
lined in Table 2. Most (72.2%) were women and they were
well distributed as follows by professional background:
43.9% were physicians (20.8% internal medicine, 71.7%
family medicine, and 6.3% obstetrics/gynecology), 11.4%
were PAs, and 44.8% were APRNs (nurse practitioners,
nurse midwives, or clinical nurse specialists). The majority
(84.8%) were in community practice and had significant
years of experience: 38% reported more than 20 years of
experience and 27.1% had less than 10 years of experience.
On average, participants reported seeing 55.9 – 22.0 pa-
tients per week in their primary care location, and more than
half of patients in their primary care practices were older
than 40 years.

When asked how effective screening was for reducing
cancer mortality in high-risk women, mammography was
thought by respondents to be very effective or effective in
women ages 40–49 years (95.6% of respondents) and older
than 50 years (96.5%). Most (81.6%) respondents thought
breast MRI was very effective or effective in reducing cancer
mortality in high-risk women.

When asked what method of breast cancer screening
they recommended to high-risk women ages 40–44 years
(Table 3), approximately one-quarter of providers re-
commended both mammography and breast MRI for high-
risk women, in line with clinical guidelines.5,14 In the uni-
variate analyses, no differences were observed in reported
mammography and breast MRI screening recommendations
by professional background ( p = 0.51), years of experience
( p = 0.12), or practice setting ( p = 0.88). Female practi-

tioners, compared with male practitioners ( p = 0.003), those
working in gynecology, compared with other specialties
( p = 0.04), and those specializing in women’s health
( p = 0.0006) more commonly recommended mammography
and breast MRI for high-risk women. In multivariable an-
alyses, being a physician ( p = 0.04), having an interest in
women’s health ( p = 0.02), and being a female provider
( p = 0.02) were statistically significantly associated with
mammography and breast MRI screening recommenda-
tions. The relationships were similar for responses regard-
ing high-risk women 45–49 years old, with being a
physician ( p = 0.01), having an interest in women’s health
( p = 0.02), and being a female provider ( p = 0.009) were
statistically significantly associated with mammography
and breast MRI screening recommendations in the multi-
variable model.

Table 2. Survey Professional and Practice

Characteristics (N = 456)

Characteristic N %

Professional background
Physician 193 43.9
Physician assistant 50 11.4
Advanced practice registered nurse 197 44.8

Physician or physician assistant specialty
Internal medicine/adult or gerontological

health
50 20.8

Family medicine/family practice 172 71.7
Gynecology/women’s health/nurse midwifery 15 6.3
Other (geriatrics, nephrology, oncology) 3 1.3

Advanced practice registered nurse specialty
Adult/gerontological health 26 13.5
Family practice 98 50.8
Nurse midwifery 25 13.0
Women’s health 31 16.1
Other 13 6.7

Specialized interest in women’s health
No 238 54.1
Yes 202 45.9

Years of experience
<5 68 15.6
6–10 50 11.5
11–15 64 14.7
16–20 85 19.5
>20 169 38.8

Practice setting
Academic 66 15.2
Community 369 84.8

Academic affiliation
No 308 70.0
Yes 132 30.0
Missing 16

When was the last time you participated in a continuing
education program on breast cancer screening?
Within the past 3 years 216 49.3
3–6 years ago 97 22.2
More than 6 years ago 123 28.4

Gender
Male 119 27.2
Female 316 72.2
Other 3 0.7
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In the clinical vignette for a 40-year-old Hodgkin lym-
phoma survivor treated 20 years prior with mantle radiation,
75.0% of respondents recommended mammography and
44.3% recommended breast MRI (Fig. 1). The recommen-
dations significantly differed by practitioner background
( p = 0.04), with 25.9%, 22.0%, and 33.0% of physicians,
PAs, and APRNs, respectively, reporting that they recom-
mend both breast MRI and mammography (the guideline-
adherent response) in this clinical scenario. A total of 64.4%

reported never having received an SCP outlining breast im-
aging recommendations for a patient with such a cancer
history. Of those who had received an SCP, 94.7% reported it
was helpful.

Less than half of the primary care providers reported being
comfortable making breast cancer screening recommenda-
tions for high-risk women (Table 4). The proportion who
reported being comfortable did not vary by professional
background, special interest in women’s health, years of

Table 3. Characteristics of Providers’ Guideline Adherence to Recommending Both Mammogram

and Breast Magnetic Resonance Imaging Screening in Young Women at High Risk for Breast Cancer

Characteristic

40–44 years 45–49 years

No Yes No Yes

N % N % p N % N % p

Professional background 0.47 0.16
Physician 146 75.7 47 24.4 144 74.6 49 25.4
Physician assistant 41 82.0 9 18.0 43 86.0 7 14.0
Advanced practice registered nurse 145 73.6 52 26.4 144 73.1 53 26.9

Specialty (among physicians) 0.04 0.04
Internal medicine/adult or gerontological health 35 72.9 13 27.1 34 70.9 14 29.2
Family medicine/family practice 100 80.0 25 20.0 99 79.2 26 20.8
Gynecology/women’s health/nurse midwifery 7 46.7 8 53.3 7 46.7 8 53.3
Other (geriatrics, nephrology, oncology) 2 100.0 0 0.0 2 100.0 0 0.0

Specialized interest in women’s health 0.0004 0.0002
No 195 81.9 43 18.1 196 82.4 42 17.7
Yes 136 67.3 66 32.7 135 66.8 67 33.2

Years of experience 0.14 0.17
<5 51 75.0 17 25.0 52 76.5 16 23.5
6–10 35 70.0 15 30.0 36 72.0 14 28.0
11–15 44 68.8 20 31.3 44 68.8 20 31.3
16–20 60 70.6 25 29.4 59 69.4 26 30.6
>20 138 81.7 31 18.3 137 81.1 32 18.9

Practice setting 0.89 0.89
Academic 49 74.2 17 25.8 49 15.0 17 15.6
Community 277 75.1 92 24.9 277 85.0 92 84.4

Gender 0.003 0.003
Male 102 85.7 17 14.3 102 85.7 17 14.3
Female 226 71.5 90 28.5 226 71.5 90 28.5
Other 3 100.0 0 0.0 3 100.0 0 0.0

FIG. 1. Providers’ recommenda-
tions for breast cancer screening of a
40-year old treated with mantle radi-
ation for Hodgkin lymphoma at 20
years. National guidelines recommend
breast MRI and mammogram. MRI,
magnetic resonance imaging.
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experience ( p = 0.15), gender of provider, practice setting, or
academic affiliation. Those who had participated in a con-
tinuing education program (CME) on breast cancer screening
within the past 3 years were more likely to be comfortable
providing breast cancer screening recommendations for high-
risk women ( p = 0.002).

Discussion

In this survey, few primary care providers reported follow-
ing appropriate recommendations to screen women at high risk
for breast cancer with mammography and breast MRI. In ad-
dition, only one-third were able to identify intensive guideline-
adherent screening recommendations for Hodgkin lymphoma
survivors. This is the first study to describe screening practices
for women at high risk for breast cancer distinguishing by
provider type. Although most respondents believe both
mammogram and breast MRI are effective in reducing cancer
mortality, only one-quarter said they actually recommend both
mammogram and breast MRI for women at high risk for breast
cancer in their fourth decade. Female physician providers,
those interested in gynecology, and those who recently com-
pleted continuing medical education were more likely to make
recommendations for screening women at high risk for breast
cancer that were consistent with guidelines provided by the
National Comprehensive Cancer Network and the ACS na-
tional guidelines.6,14

Recent studies have demonstrated that breast MRI can
detect more breast cancers and improve breast cancer mor-
tality, compared with mammography alone in women at high
risk for developing breast cancer.2,18,19 In 1,000 breast ex-
aminations, 21.8 cancers will be detected with MRI com-
pared with 7.2 cancers by mammogram.19 The sensitivity and
specificity of MRI are 96% and 78%, respectively, compared
with 31% and 89% ( p < 0.0001) for mammogram. The MRI
recall images, however, are slightly increased compared with
mammogram (9.3% vs. 6.5%).18,20 Breast MRI has been
shown to increase detection and identify breast cancer at an
earlier stage with no lymph node involvement.21 Recent
studies also suggest that breast MRI improves breast cancer
mortality.1

There are over 10 organizations with established clinical
guidelines or recommendations for breast cancer screening,
including the U.S. Preventive Services Task Force
(USPSTF), the American College of Obstetrics and Gyne-
cology, and the ACS.14,22,23 For women at average risk for
breast cancer, these different organizations have different
recommendations regarding when to start screening mam-
mography, when to stop screening, and at what interval to
screen. There is significantly more consensus regarding
screening recommendations for women at high risk for breast
cancer. Nevertheless, there are discrepancies across organi-
zations; for example, the USPSTF does not have recom-
mendations for high-risk individuals.23 In contrast, the ACS

Table 4. Comfort Making Breast Cancer Screening Recommendations for High-Risk Women

Not/Somewhat
comfortable Comfortable

pN % N %

Professional background 0.76
Physician 109 56.8 83 43.2
Physician assistant 27 55.1 22 44.9
Advanced practice registered nurse 116 59.8 78 40.2

Specialized interest in women’s health 0.15
No 145 61.2 92 38.8
Yes 108 54.3 91 45.7

Years of experience 0.15
<5 42 61.8 26 14.2
6–10 32 65.3 17 9.3
11–15 43 67.2 21 11.5
16–20 45 53.6 39 21.3
>20 87 52.1 80 43.7

Practice setting 0.91
Academic 37 56.9 28 43.1
Community 211 57.7 155 42.4

Academic affiliation 0.12
No 186 60.8 120 39.2
Yes 68 52.7 61 47.3

When was the last time you participated in a continuing
education program on breast cancer screening?

0.002

Within the past 3 years 106 49.8 107 50.2
3–6 years ago 64 66.7 32 33.3
More than 6 years ago 82 66.1 42 33.9

Gender 0.95
Male 69 58.5 49 41.5
Female 181 58.0 131 42.0
Other 2 66.7 1 33.3

690 BLAES ET AL.



and the National Comprehensive Cancer Network and other
organizations recommend both mammography and breast
MRI as screening tools.6,14,23 Studies suggest there are neg-
ative consequences on clinical care when multiple guidelines
exist.12 The differences in these guidelines may explain why,
in our survey of primary care providers, many providers did
not recommend mammography and MRI breast cancer
screening for high-risk women.

Cancer survivors, particularly Hodgkin lymphoma survi-
vors who received mantle radiation, are at extremely high risk
for developing breast cancer with the risk of breast cancer in a
patient treated for Hodgkin lymphoma with mantle radiation
at the age of 20 years to be *35%.2 This increased risk has
been well known for over a decade, with the Institute of
Medicine reporting this in 2005.7 The Children’s Oncology
Group, the ACS, and the National Comprehensive Cancer
Network have all recommended breast MRI and mammog-
raphy on an annual basis in this patient population.5,22 De-
spite efforts to promote awareness of this topic in cancer
survivors, it appears there is still a deficit in knowledge re-
garding screening recommendations in cancer survivors.10,11

Receipt of an SCP or a visit in a survivorship clinic may
increase these screening recommendations,8,24 yet only half
of providers in our sample report ever having received an
SCP. With the recent Commission on Cancer mandates that
individuals completing cancer therapy receive an SCP, it is
possible that the delivery of an SCP will improve both
awareness of these guidelines and the appropriate screening
recommendations in this high-risk patient population.25

Other studies have suggested that breast MRI is under-
utilized in women at high risk for breast cancer.26 In our
study, however, in general there were few differences in
breast cancer screening recommendations by provider type.
Years of practice and type of practice did not influence
screening practices. Recent breast cancer CME appeared to
increase the comfort of providers in recommending breast
cancer screening to high-risk women. As a result, it appears
that, across all provider types, provider education remains
critical.

This study has several limitations, including the response
rate and potential biases associated with self-reported data.
Although the response rate was low, it is similar to other
studies of physicians.27–30 The response rate may have been
low due to our sampling strategy. All licensed providers were
targeted; this may have affected response rates. In some
studies of providers, monetary incentives increased response
rates. This was attempted in our study although the response
rate remained low. At least one review suggests there is less
concern of nonresponse bias in physician surveys.27 Another
potential limitation of this study is it was conducted in the
state of Minnesota. Given that Minnesota is known to have
high access rates to health care and health care quality
compared with most other states, these results may not be
generalizable to all primary care providers in the United
States where patients may have difficulty with insurance
coverage or accessing care.31 It is also possible that the
providers who answered the survey had an interest in breast
health; thus, these results may actually be an overestimation
of adherence to breast cancer screening practices in high-risk
women. This study did not explore barriers to providing
guideline-adherent recommendations. For example, it is
possible that in rural areas, breast MRI may not be readily

available. It is also possible that there are concerns about cost,
and thus, breast MRI subsequently is not routinely ordered.
Despite these limitations, this study is one of the few to query
different primary care providers—physicians, APRNs, and
PAs—about breast cancer screening practices, and the first to
ask about screening practices for high-risk women.

Further work is needed to understand the barriers around
providing breast cancer screening guidelines for women at
high risk. It is not clear from our study if adherence to per-
forming guideline-specific care is a function of provider
knowledge, the variation in guidelines, or something else.
Identifying these barriers would help provide the next steps
for intervention. For example, best practice alerts in the
electronic medical record, patient education materials, or
further shared decision-making models could be developed,
depending on the barriers identified.

Conclusions

While most providers believe breast MRI and mammog-
raphy are effective in reducing breast cancer mortality for
high-risk women, only about one-third suggest ordering these
screenings for a hypothetical cancer survivor or other women
at high risk for breast cancer. Education of health care pro-
viders on the benefits of high-risk breast cancer screening,
and possible receipt of an SCP, may be beneficial in im-
proving adherence. Identifying barriers to providing this
specific care in women at high risk for breast cancer is an
important next step.
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