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BACKGROUND:Cancer screening is chiefly performed by
primary care providers (PCPs) who rely on organizational
screening guidelines. These guidelines provide
evidence-based recommendations; however, they are
often without unanimity leading to divergent screen-
ing recommendations.
OBJECTIVE: Due to the high incidence of breast cancer,
the availability of screening methods, and the presence of
multiple incongruent guideline recommendations, we
sought to understand breast cancer screening practices
in Wisconsin to identify patterns that would allow us to
improve evidence-based screening adherence.
METHODS: A 46-question survey on breast cancer
screening beliefs and practices for average-risk women
was sent to healthcare providers in Wisconsin in 2018,
who provided cancer screening services to women. Pro-
viders included physicians, nurse practitioners (NPs),
physician assistants (PAs), and midwives.
RESULTS: A total of 295 people responded to the survey, for
a response rate of 28.6%. Most respondents were physicians
(64.1%), followed by NPs (25.7%), PAs (5.3%), and midwives
(1.5%). Of physicians, most practiced family medicine
(65.3%), followed by internal medicine (25.3%) and gynecolo-
gy (9.4%). The United States Preventive Services Task Force
(USPSTF)was reported as being “very influential” for 60.5%of
providers, followedby the AmericanCancer Society at 46.8%.
For patients 40–49 years old, 75.6% of providers performed
clinical breast exams and 58.5% recommended self-breast
exams; these numbers increased for women 50+years old
to 78.7% and 61.2%, respectively. Mammography was more
likely to be recommended annually for women aged 40–49
rather than biennially by non-physician clinicians compared
to physicians (p< .001).
CONCLUSIONS: PCPs in Wisconsin continue to overesti-
mate the efficacy of clinical and self-breast exams as well as
overuse these in clinical practice. Providers find multiple
screening guidelines influential but favor the USPSTF; how-
ever, these guidelines are frequently not being followed. Fur-
ther research needs to be done to investigate the lack of
national guideline adherence by providers to improve com-
pliance with evidence-based screening recommendations.
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INTRODUCTION

Cancer screening exists to improve the health of a population
by detecting cancer at its earliest stage. Screening is often
executed using primary care providers (PCPs) who rely on
organizational screening guidelines. There are complicated
tradeoffs associated with the use of screening tests, which
have led to the establishment of conflicting recommendations
from multiple organizations. It is not uncommon for various
groups to be without unanimity in recommendations, which
may lead to confusion and lack of adherence to these guide-
lines by providers. A prime example of this issue is breast
cancer screening, with controversy regarding different modal-
ities, as well timing and frequency of assessment.
Despite this debate, the importance of breast cancer screen-

ing is universally accepted. Breast cancer is the most common
type of cancer in women and the second leading cause of
cancer death among women in the USA, with an estimated
271,270 new breast cancer diagnoses and 42,260 deaths in
2019.1 Considering the frequency of diagnosis as well as the
existence of available and efficacious screening methods,
breast cancer screening is a model example to evaluate pre-
ventative screening guideline adherence for average-risk pa-
tients.With a 1-in-8 lifetime risk of breast cancer for women in
the USA, it is important to understand the preferred screening
and early detection methods recommended by primary care
providers, as they are the initial providers most average-risk
patients see for breast cancer screening and guidance.2

Multiple breast cancer screening modalities exist, in-
cluding clinical breast exam (CBE), self-breast exam
(SBE), ultrasound, and MRI. The gold standard of
breast cancer screening continues to be mammography,
which has been shown to reduce breast cancer mortality
in women ages 50–69.3 From 1990 to 2015, breast
cancer death rates declined 39%, which is believed to
be due to improvements in treatment as well as earlier
detection with the use of mammography.2 Despite the
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evidence to support mammography, there are variables
that augment the magnitude of effectiveness, such as
patient age and screening interval.3 It has known con-
sequences including possible harm through increased
patient discomfort and anxiety, unnecessary biopsies,
and detection of indolent breast cancers.4 Given the high
proportion of overdiagnoses with breast cancer screen-
ing, there has been a trend over the last decade to
reexamine screening modalities and guidelines.5 Further-
more, given the rising financial burden of healthcare,
there has been an incentive, such as the Choosing Wise-
ly campaign, to minimize costs whenever possible,
which includes decreasing unnecessary screening tests.6

The goal is to provide a balance through high-value care
that maximizes the benefits of screening, while minimiz-
ing potential harms and costs.7

While united in their desire to provide concrete breast
cancer screening recommendations, screening guidelines of-
ten disagree in age, interval screening time, and sometimes,
even modality. This not only allows providers some flexibility
in their recommendations but also contributes to confusion for
providers. For example, the US Preventive Services Task
Force (USPSTF) states that the decision to begin mammogra-
phy in women ages 40–49 years should be an individual one
and that women 50–74 years of age should receive biennial,
rather than annual, screening mammography.8 However, the
National Comprehensive Cancer Network (NCCN) guidelines
continue to recommend annual screening with mammography
for women at average risk beginning at age 40.9 Table 1
provides a more in-depth view of breast cancer screening
guidelines from different health and government
organizations.
Given questions regarding optimal breast cancer screening

guidelines, the Wisconsin Breast Cancer Task Force
(WBCTF), a statewide coalition of breast health organizations,
providers, representatives, and advocates, published data in
2012 regarding breast cancer screening attitudes, beliefs, and
practices of primary care providers in Dane County, Wiscon-
sin, which includes Madison, the second largest city in Wis-
consin.15 This report found diverse breast cancer screening
beliefs and recommendations with higher than expected con-
fidence in breast self-exam and lower than expected confi-
dence inmammography. In our study, we sought to understand
preferences for breast cancer screening practices on a larger
population across the state with an emphasis on more
urban and diverse areas in southeastern Wisconsin
through repeat survey of primary care providers in five
large health systems. We wanted to utilize this survey
data to assess current compliance to screening guide-
lines, utilizing the hypothesis that there are still discrep-
ancies between primary care provider surveillance pref-
erences, recommendations, and screening guidelines and
that these discrepancies may be related to discrete pro-
vider factors that may help to guide future education to
improve screening guideline compliance.

METHODS

Information was obtained by sending a voluntary 46-question
survey in 2018 about breast cancer screening for average-risk
women to five health systems in southeastern Wisconsin:
Columbia, St. Mary’s, ProHealth Care, Progressive Health
Center, and Aurora Health Care. The questionnaire was the
same one developed from theWBCTF in 2012 that was sent to
providers in Dane County, Wisconsin. The Wisconsin Depart-
ment of Safety and Professional Services provided contact
information for providers within these health systems. The
survey was sent to specialties that are impacted by cancer
screening guidelines and refer their patients for mammograms,
such as family medicine, internal medicine, and obstetrics and
gynecology. Providers sampled included medical doctors,
nurse practitioners (NPs), physician assistants (PAs), and
midwives.
The survey was built in UW Qualtrics, an online survey

tool. An anonymous survey link was sent to the healthcare
providers by each institution between January and August
2018. Up to two email reminders were sent roughly 10 days
apart to encourage responses. Invited respondents had 1month
to respond, and data collection was complete in September
2018. Incomplete questionnaires were accepted. The survey
took approximately 15 min for providers to complete. The
survey focused on perceived efficacy of various breast cancer
screening modalities as well as the influence of the following
national screening guidelines: USPSTF, American Cancer
Society (ACS), American College of Obstetricians and Gyne-
cologists (ACOG), American Academy of Family Physicians
(AAFP), NCCN, and the American College of Radiology
(ACR). The survey also asked providers to describe their
actual screening practices for breast cancer screening in
average-risk women.
Descriptive statistics were computed on perceived efficacy

of various breast cancer screening modalities and beliefs in
national screening guidelines, and a chi-square test was used
to compare these perspectives by professional degrees (i.e.,
physician versus non-physician clinician). All analyses were
performed with IBM SPSS statistical software, version 25
(IBMCorp., Armonk, NY). The study was granted exemption
from IRB approval.

RESULTS

Provider-Specific Variables

In total, the survey was sent to 1031 providers and 295 people
responded to the survey, for a response rate of 28.6%. Incom-
plete surveys were accepted, and therefore, each question was
analyzed individually with its own “n.” Several respondents
had to be excluded due to no longer practicing medicine
(9/265) or not seeing female patients over the age of 30 in
their practice (1/254). Of 265 respondents, 64.1% (170/265)
were doctors, 25.7% (68/265) were NPs, 5.3% (14/265) were
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PAs, and 1.5% (4/265) were midwives; 3.4% (9/265) of re-
spondents answered “none of the above, or I no longer practice
in Southeastern Wisconsin.” Of physicians, 65.3% (111/170)
practiced family medicine, 25.3% (43/170) practiced internal
medicine, and 9.4% (16/170) practiced obstetrics and gyne-
cology. Most (72.7%, 194/267) responders were employees of
large health systems, 13.5% (36/267) were employees in or-
ganizations not associated with a university, 7.1% (19/267)
were full or part-owner of a physician practice, 2.6% (7/267)
were employees of a physician-owned practice, and the re-
mainder (2.6%, 7/267) claimed affiliations with a group or
staff model HMO, university hospital, clinic, or other. Over
half (56.6%, 81/143) of physicians surveyed were female, and
the majority (95%, 57/60) of non-physician clinicians (NP, PA,
midwives) surveyed were female. The majority (84.1%, 175/
208) of responders said their primary care practice agreed to
implement national guidelines for breast cancer screening.
Most respondents (59%, 124/210) received annual feedback
regarding their rates of breast cancer screening compliance,
while 37.1% (78/210) did not and 3.8% (8/210) were unsure.
There was no statistically significant difference between pro-
vider type and time from last continuing medical education
(CME) credit on breast cancer screening.

Patient Population

The average patient population of the providers surveyed had
the following racial distribution: 67.7% white, 19.63% black,
14.87% Hispanic or Latina, 5.45% Asian, and 2.14% Ameri-
can Indian or Alaska Native. Nearly three fourths (74.49%) of
patients seen by these providers were 40+ years old.
Most providers (77.7%, 136/175) stated that 0–5% of their

patients were uninsured; 19.4% (34/175) believed that their
uninsured patient population was between 6 and 26% of all
their patients, and 46.1% (89/193) of respondents stated that
between 6 and 26% of their patients were insured byMedicaid
or other local health coverage assistance programs.

Perceived Efficacy of Breast Cancer Screening
Modalities

Nearly half (48.8%, 119/244) of providers believed that the
clinical breast exam is “somewhat effective” with 35.2% (86/
244) stating that it is not effective; the response was similar for
breast self-exam with providers answering 49.6% (121/244)
and 35.2% (86/244), respectively. Mammography was be-
lieved to be “very effective” for 74.6% (182/244) of respon-
dents for patients aged 50–74 years old; this percentage de-
creased to 47.5% (116/244) for patients aged 40–49 years old
and 20.1% (49/244) for patients greater than 75 years old.
Non-physician clinicians were statistically more likely to be-
lieve in the effectiveness of clinical breast exams, self-breast
exams, and mammograms for women of all ages compared to
physicians (p < .001) (Fig. 1).

Influence of Guidelines on Screening Practice

The USPSTF was reported as being “very influential” for
60.5% (144/238) of providers. The next most influential orga-
nization was the ACS with 46.8% (110/235) of respondents
reporting it as “very influential,” followed by 40.4% (95/235)
for the AAFP and the ACOG at 39.7% (93/234). When this
was divided by provider type, non-physician clinicians fa-
vored ACS guidelines over USPSTF recommendations.
Roughly 5% (11/238) of those questioned were not familiar
with USPSTF guidelines and 39.5% (92/233) were unaware of
NCCN guidelines. Despite having these organizational guide-
lines, most respondents (83.1%, 197/237) only “usually”
followed the guidelines they find most influential, while
12.7% (30/237) of providers responded that they “always”
followed their preferred guidelines (Fig. 2).

Screening Practices

For patients 40–49, the majority (75.6%, 170/225) of pro-
viders surveyed performed clinical breast exams, most

Table 1 Breast Cancer Screening Guidelines in 2018

Organization Mammography Interval for
mammography

Clinical breast exam Self-breast
exam

40–49 50–
74

75+

US Preventive Task
Force8

Individualized Yes Insufficient evidence Biennial Insufficient evidence Not
recommended

American College of
Obstetricians and
Gynecologists10

Offered Yes Shared decision-
making process

Every 1–2 years Offer 1–3-year screening
for women aged 25–
39 years; annually, 40+

Not
recommended

American Cancer
Society11

Offered, 40–44
Recommended,
45–49

Yes Continue screening
until life expectancy
< 10 years

Annual, 40–54; an-
nual/biennial, 55+

Not recommended Not
recommended

National Comprehensive
Cancer Network12

Yes Yes Continue screening
until life expectancy
< 10 years

Annual Every 1–3 years for age
25–39, then annually, 40+

Not
recommended

American College of
Radiology13

Yes Yes Continue screening
until life expectancy
< 5–7 years

Annual Not addressed Not addressed

American College of
Physicians7

Individualized Yes No Biennial Not recommended Not
recommended

American Academy of
Family Physicians14

Individualized Yes Insufficient evidence Biennial Insufficient evidence Not
recommended
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(91.8%, 156/170) of which were done annually. Over half
(58.5%, 131/224) of providers encouraged breast self-exams
in this patient population. Mammography was recommended
to this population by 80.7% (197/244) of those surveyed; the
screening interval most commonly recommended was annu-
ally at 72.5% (140/193). Only 12.1% (27/224) of providers did
not recommend mammography at all for women 40–49 years
old.
For women 50+ years old, 78.7% (177/225) of respondents

performed clinical breast exams, again most (92%, 160/174)
of which were done annually. Self-breast exams were recom-
mended by 61.2% (137/224) of providers for this age group.
Nearly all responders (99.6%, 223/224) recommended mam-
mography in women 50+ years old. Most (77.7%, 167/215) of

those who recommended screening recommended annual
screening, while 20.5% (44/215) recommended biennial
mammography. Almost half (45.1%, 133/295) of responders
never stopped recommending mammography based on age.
However, of the 54.9% (162/295) that did, the mean age was
77.3 years old.
When survey responses were further divided into physician

versus clinician (NP, PA, midwives), there was no statistically
significant difference in the use of clinical breast exams or
self-breast exams. Mammography was more likely to be rec-
ommended annually for women aged 40–49 rather than every
2 years by clinicians as compared to physicians (p < .001).
Otherwise, there was no statistically significant difference in
mammography screening practices.
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Fig. 1 Beliefs of PCPs regarding breast cancer screening effectiveness.
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Fig. 2 Reported influence of breast cancer screening guidelines in clinical practice. USPSTF, United States Preventive Services Task Force;
ACS, American Cancer Society; ACOG, American College of Obstetricians and Gynecologists; AAFP, American Academy of Family

Physicians; NCCN, National Comprehensive Cancer Network; ACR, American College of Radiology.
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DISCUSSION

Primary care providers often rely on national screening guide-
lines to ensure that evidence-based cancer screening practices
are being utilized. However, given the need to balance intricate
benefits and risks of screening, there are often contradicting
guidelines that can leave providers confused. We sought to
discover breast cancer screening practices for average-risk
women by PCPs in Wisconsin with hopes of finding patterns
that would allow us to improve evidence-based screening
adherence.
Similar to the WBCTF survey in 2012, Wisconsin primary

care providers continue to overestimate the efficacy of clinical
and self-breast exams as well as overuse them in practice.15

Even though the majority of providers found USPSTF guide-
lines to be the most influential, most providers surveyed
continue to perform clinical breast exams and encourage
self-breast exams. While NCCN guidelines recommend pa-
tient “breast awareness,” which may justify the recommenda-
tion for best self-examinations, almost 40% of providers sur-
veyed were not aware of such guidelines.12 This problem is
not isolated to Wisconsin clinicians alone, as similar findings
were discovered in a study looking at providers in Massachu-
setts in 2015 where 70% of those surveyed were teaching
breast self-exams despite guideline recommendations against
them.16

Although USPSTF guidelines state with a grade C recom-
mendation that the decision to screen before the age of 50
should be “an individual one,” almost half of the providers
surveyed recommended mammograms to women aged 40–
49.8 This, in part, might be due to the ACS guidelines that
recommend screening with mammography starting at age 45.
The consequences of this augmented screening practice in-
clude possible increased harm to patients as well as greater
costs, without clear benefit of reduced mortality from breast
cancer. For instance, it is estimated that current breast cancer
screening practices are costing $7.8 billion/year, but if
USPSTF guidelines alone were to be implemented, the cost
could decrease to $3.5 billion/year.17

We did find that non-physician clinicians in our study
favored annual mammograms rather than biennial for women
aged 40–49 when compared to physicians. This was also
found in a study among primary care providers in Minnesota,
as non-physician providers were more likely to recommend
mammography in patients 40–49 years old.18 It is not clear if
this is due to differences in training, increased beliefs of
efficacy, or one of many other variables. Gender-related bias
might be present as the majority of our clinicians surveyed
were female and a previous study evaluating screening prac-
tices and provider characteristics found that female providers,
as well as providers in a community-based practice and pro-
viders who had been out of training for longer, were more
likely to recommend mammograms in women aged 40–49.19

Since multiple organizations recommend shared provider-
patient decision making for when to initiate screening, it is

possible that patients are the reason for more aggressive
screening practices. In a patient survey collected at the Mayo
Clinic inMinnesota and Arizona, 77% of women believed that
annual mammogram and clinical breast exams were recom-
mended for breast cancer screening; although the percentage
decreased after being informed of national guidelines, more
than half of the patients still planned on receiving annual
breast exams and mammograms.20 Due to this, it is important
that providers are able to educate their patients and provide
medical recommendations. The Gail model is a risk assess-
ment tool that providers can use to help quantify breast cancer
risk for individual patients, which can be valuable during the
shared decision making process.21

Our results revealed that providers are not following the
national guidelines they view as being the most influential.
Wisconsin providers are not alone in this disconnect between
guideline beliefs and actual screening recommendations that
are made to their patients. In one study looking at guideline
compliance in primary care providers in Cleveland, Ohio, it
was revealed that despite the majority of providers surveyed
being heavily influenced by USPSTF guidelines, nearly two
thirds of the providers continued to screen women aged 40–
49 years for breast cancer with mammography.19 More ag-
gressive screening practices despite provider preference for
USPSTF guidelines were also noted in an earlier study that
evaluated women’s health physicians at four health institutions
in the Northeastern United States.22 It has been noted that
provider’s beliefs and recommendations are only modestly
associated with actual screening practices, implying that there
are other factors at play.23 While we did not address this
specifically, some of the motivation for increased screening
could be through individual institutions and physician reim-
bursement as well.24 Further evaluation would be beneficial in
evoking change and improving screening guideline compli-
ance by primary care providers.
One limitation of our study was the number of participants.

Although our response rate of 28.6% is consistent with the
response rate of other Web-based surveys, ideally there would
have been a greater response rate with more diversity in
provider type to increase power.25 Furthermore, there is no
data surrounding characteristics of respondents and non-re-
spondents, which creates the possibility of self-selection bias
and lack of generalizability. Another weakness was that the
data surrounding provider screening practices was collected
via survey rather than chart review. Although our results are
consistent with other studies, our provider population was
isolated to one state and it is unclear if geographic provider
or patient characteristics might make this data less
generalizable.
Our survey revealed that providers find multiple different

screening guidelines influential but favor the USPSTF. How-
ever, despite finding guidelines important, they are frequently
not being followed. Primary care providers in Wisconsin
continue to overestimate the efficacy of clinical and self-
breast exams as well as overuse these in clinical practice.
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Although nearly 40% of respondents were unaware of NCCN
guidelines, their recommendation for breast “self-awareness”
might serve well as a middle ground when it comes to provider
and patient’s desire for continued self-breast exams despite
lack of mortality benefit. Results suggest that mammography
is offered to patients more frequently than recommended in the
guidelines deemed most influential by the providers surveyed
in this study. Practice guidelines are vital for the im-
provement of public health as well as ensuring clinical
standard of care; however, differing recommendations
might be leading to poor guideline adherence by pro-
viders and patients alike. It might be that the adoption
of a single guideline recommendation would ultimately
improve evidence-based screening by providers. Further
research needs to be done to investigate the reason
preferred guidelines are not being followed so we can
improve compliance with evidence-based screening rec-
ommendations in the future.
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