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Purpose: Despite breast cancer chemoprevention 
recommendations, chemoprevention use remains low. We 
assess primary care providers’ (PCP) awareness and use 
of breast cancer chemoprevention, and perceived barriers/
solutions.

Methods: We conducted an online survey to investigate 
PCPs’ awareness and use of breast cancer chemoprevention, 
and perceived barriers/solutions. 161/426 (38%) eligible 
PCPs completed the survey.

Results: Of providers, 42% reported using breast cancer 
risk assessment models, only 9% prescribed breast cancer 
chemoprevention drugs in the past year. Providers using 
risk models were more likely to have made a breast cancer 
diagnosis in the past year (77% vs. 56%; p=0.01). Providers 
prescribed chemoprevention were older (mean 49 years vs. 
40; p=0.01), more likely to be in practice ≥ 10 years (71% vs. 
43%; p=0.04) and full time (79% vs. 49%; P=0.04); they all 
had diagnosed breast cancer in the past year (100% vs. 61%; 

p=0.002). Top three reported barriers to chemoprevention 
guideline adherence were lack of knowledge about 
chemoprevention drugs, unaware of chemoprevention 
guidelines, and inability to identify high-risk women. After 
adjustment for other provider characteristics and barriers, 
the PCPs who are unaware of chemoprevention guidelines 
have 3.1 increased odds (CI: 1.4-6.7) for not using risk 
assessment models. If high-risk women can be identified, 
85% of respondents prefer referring appropriate women to a 
high-risk breast clinic.

Conclusion: PCPs infrequently assess breast cancer 
risk and rarely prescribe chemoprevention drugs for risk 
reduction. PCP education on breast cancer prevention and 
establishing high-risk breast clinics may improve breast 
cancer chemoprevention uptake. 
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ABSTRACT

Introduction

Breast cancer is the second leading cause of cancer death in 
women; about one in eight American women will develop breast 
cancer in her lifetime.1 Primary prevention has an important role 
in decreasing breast cancer incidence, yet evidence suggests it 
is underutilized.2-4 

The Breast Cancer Prevention Trial (BCPT) demonstrated 
a striking 49% reduction in the risk of invasive breast cancer 
among high-risk women (Gail 2 model 5 year breast cancer risk 
>1.66%) who took tamoxifen for 5 years.5-7 The Raloxifene use 

for the Heart (RUTH) trial demonstrated raloxifene reduced risk 
of breast cancer by 44% in postmenopausal women who were 
at high risk of breast cancer.8 Evidence-based clinical guidelines 
exist for the use of chemoprevention in reducing the risk of 
breast cancer in high-risk women. Both the American Society 
of Clinical Oncology (ASCO) and US Preventive Services Task 
Force (USPSTF) recommend these two drugs for breast cancer 
risk reduction among high-risk women, with the guidelines 
updated and reinforced in 2013.9-11

 Although study showed large population of white US women 
would benefit from breast cancer chemoprevention, most of this 
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high-risk population does not receive chemoprevention.2-4,12 
A recent study indicates there is no increase in the overall 
chemoprevention uptake from 2000 to 2010.4 Primary care 
providers (PCP) are particularly important for chemoprevention 
as most high-risk women are seen in primary care. Yet only 10-
30% of primary care physicians reported ever having prescribed 
tamoxifen or raloxifene for breast cancer prevention in the past 
year.13-15 

Improving PCP awareness of breast cancer chemoprevention 
has the potential to benefit a large population of women. Our 
objective was to investigate the current practice of breast 
cancer risk assessment and chemoprevention and assess 
barriers to guideline uptake, in a rural health care system. We 
also investigated potential solutions to overcome barriers and 
promote guideline adherence for breast cancer chemoprevention.
Methods

Sample selection and survey procedures

We surveyed all eligible primary care providers in the 
Geisinger Health System (GHS). Inclusion criteria for this 
study were as follows: family physicians or internists, physician 
assistants, and nurse practitioners providing continuous medical 
care in a family, internal medicine or OB-GYN outpatient clinic 
for at least a half day per week. The survey was sent to providers’ 
institute email address. The institutional review board of the 
GHS approved this study. 

The online survey was conducted from September to 
October 2015 using the Qualtrics software platform. Study 
participants received a recruitment email one week before 
the survey. Then we sent out the survey email to each study 
participant with a cover letter and a link to take the survey. The 
cover letter explained the purpose of the survey. Completion 
of the electronic survey questionnaire served as consent to 
participate in the study. 

We implemented four strategies to increase the survey 
response rate: (1) chance to win one of three iPad minis from 
a drawing of completers (explained in survey cover letter); (2) 
survey advertisement on Our Geisinger Infoweb two weeks 
before the survey through the end of data collection; (3) email 
to secretaries and operation managers of all clinics explaining 
the survey and requesting their assistance in promoting 
provider completion; and  (4) use of Dillman's Total Design 
Method (TDM)16  to promote survey response rate by multiple 
attempts. Specifically, providers who had not completed the 
survey questionnaire within 1 week received a reminder email 
containing the survey link and cover letter. The same reminder 
email was sent to non-responders 3 days later, up to a total of 3 
reminder emails.
Survey instrument

The self-administered online questionnaire required 
approximately 5 minutes to complete and contained no identifying 
information. The questionnaire was developed based on literature 
reviews and experience in clinical practice.14 Prior to the study, the 
questionnaire was reviewed and pre-tested among five hospitalists 
and five PCPs (who were excluded from the final survey). The 
questionnaire was then revised accordingly. 

The content of the instrument has three sections:

Section 1 focused on assessing breast cancer risk assessment 
and chemoprevention utilization in clinical practice. In this 
section, providers were asked if they ever used breast cancer risk 
assessment models, and how many times they had prescribed 
tamoxifen and/or raloxifene for breast cancer chemoprevention 
within the past 12 months (never, 1 to 4, 5 to 10, more than 10 
times). 

Section 2 focused on assessing barriers and solutions 
to applying breast cancer chemoprevention guidelines in 
primary care. The eight barriers addressed: unable to identify 
high-risk women, lack of knowledge about chemoprevention 
drugs, unaware of chemoprevention guidelines, clinical time 
constraints, lack of reimbursement, very few high-risk patients 
in the clinic, medication side effects, and concerned about 
patients’ resistance to chemoprevention (assuming patient 
may be very likely to resist chemoprevention medication). 
These barriers were based on previous research investigating 
non-adherence to clinical practice guidelines.13,14,17,18 In terms 
of solutions to promote chemoprevention utilization, three 
possibilities were evaluated: 1) automatically identifying high-
risk women through the EHR and displaying it in the clinic 
chart; 2) referring high-risk women to a high-risk breast clinic; 
and 3) arranging high-risk women group visits at primary care 
clinics to encourage chemoprevention uptake. A Likert-type 
scale (strongly agree, agree, neutral, disagree, strongly disagree) 
was used to assess provider’s preference. 

Section 3 was about demographic, professional and clinical 
practice characteristics, such as gender, year of graduation, 
specialty (family medicine, internal medicine), title (MD, DO, 
CRNP, PA-C), type of practice, female patients seen per week, 
breast cancer cases diagnosed per year and family history of 
breast cancer. 
Statistical analyses

All analyses were based on providers who completed the 
survey. We summarized participating providers’ characteristics 
overall and by gender and provider type. We also compared the 
provider characteristics with survey non-respondents. 

We identified providers’ characteristics associated with 
breast cancer risk assessment and use of chemoprevention using 
Pearson’s Chi-square tests or Fisher’s exact test. The association 
between breast cancer risk assessment and chemoprevention 
prescription experience was also assessed. 

We calculated the percentage of respondents who answered 
“agree” or “strongly agree” to each barrier and solution 
question, and ranked the barriers or solutions by the value of 
the percentage. To further assess associations between clinical 
practice characteristics and barriers, we ran a stratified analysis 
(providers using risk assessment tools or not), followed by 
a multiple logistic regression model with the statistically 
significant variables from the stratified analysis included. The 
variables included in that model were provider’s specialty, years 
of practice, experience of making breast cancer diagnosis, along 
with two barrier variables “do not know guideline” and “lack of 
reimbursement”. 
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Subgroup analyses were performed comparing resident 
and attending physicians’ breast cancer risk assessment and 
chemoprevention practices. All analyses were performed using 
SAS (SAS v9.4, SAS Institute Inc., Cary, NC). 
Results 

Out of 426 eligible providers, 161 (38%) completed 
the online survey. Comparison of respondents and non-
respondents showed a significant difference by gender, 
with males 41% of respondents vs. 52% of non-respondents 
(P=0.03). Attending physicians were less likely to participate 
in the survey (45% in respondents vs. 64% in non-respondents) 
(P=0.002). 

Among respondents, 71% were MD/DOs, 16% physician 
assistants, and 13% nurse practitioners. The mean age was 41 

years, 32% reported a family history of breast cancer. The rest 
of provider characteristics were listed in Table 1. 

Sixty-eight providers (42%) reported having used risk 
assessment models to assess breast cancer risk in their practice 
in the past 12 months (Table 2). Providers with experience using 
risk assessment models were more likely to have made a breast 
cancer diagnosis in the past year (77% vs. 56%; p=0.01). Other 
provider characteristics, such as gender, years in practice, age, 
specialty, professional credential and family history of breast 
cancer, were not associated with breast cancer risk assessment 
in practice. Only 14 providers (9%) reported having prescribed 
Tamoxifen or Raloxifene for breast cancer prevention in 
the past 12 months (Table 3). Providers who ever prescribed 
chemoprevention were older (49 years vs. 40 years, p=0.01) 
and were more likely to have been in practice ≥ 10 years (71% 

Table 1: Characteristics of survey respondents: Overall, by sex and by provider type.

Variables  Overall 
(n=161)

Provider Sex Provider Type
Female
(n=97)

Male
(n=64)

MD/DO
(n=107)

PAC/CRNP
(n=44)

Gender (male) 64 (42.1%) 59 (55.1%) 5 (11.4%)
Years of practice: 10+ 69 (45.4%) 36 (40.9%) 33 (51.6%) 45 (42.1%) 24 (54.6%)
Age: Mean (std) 40.7 (12.2) 38.8 (11.6) 43.2 (12.6) 40.6 (12.0) 41.0 (12.8)
Specialty: 
 Family Medicine 72 (48.0%) 42 (48.3%) 30 (47.6%) 42 (39.6%) 29 (67.4%)

 Internal Medicine 54 (36.0%) 27 (31.0%) 27 (42.9%) 53 (50.0%) 1 (2.3%)
 OB/GYN 24 (16.0%) 18 (20.7%) 6 (9.5%) 11 (10.4%) 13 (30.2%)
Professional credential: 
 MD/DO 107 (70.9%) 48 (55.2%) 59 (92.2%)

 CRNP/PA-C 44 (29.1%) 39 (44.8%) 5 (7.8%)
Full-time: 78 (51.3%) 45 (51.1%) 33 (51.6%) 43 (40.2%) 34 (77.3%)
*Breast Cancer diagnosis:  98 (64.5%) 56 (63.6%) 42 (65.6%) 61 (57.0%) 37 (84.1%)
Family hx of breast ca: 49 (32.2%) 29 (33.0%) 20 (31.3%) 30 (28.0%) 19 (43.2%)
*Breast cancer diagnosed by provider in the last 12 months

Physician Characteristic Risk assessment P-valueNever (n=91) Ever (n=68)
Age: Mean (std) 39.60 (11.56) 42.27 (12.95) 0.19
*Breast Cancer diagnosis: 49 (56.32%) 49 (76.56%) 0.01
Years of practice: 10+ 37 (42.53%) 32 (50.00%) 0.36
Full time: 43 (49.43%) 35 (54.69%) 0.52
Gender (male) 38 (43.68%) 25 (39.06%) 0.57
Medical training received: USA 70 (81.40%) 54 (84.38%) 0.63
 Other country 16 (18.60%) 10 (15.63%)
Specialty: Family medicine 39 (45.88%) 33 (51.56%) 0.08
 Internal medicine 36 (42.35%) 17 (26.56%)
 OB/GYN 10 (11.76%) 14 (21.88%)
Professional credential: MD/DO 64 (74.42%) 42 (65.63%) 0.24
 CRNP/PA-C 22 (25.58%) 22 (34.38%)
Family hx of breast ca: 29 (33.33%) 20 (31.25%) 0.79
Female patients over age of 35 seen in 
average week: 0-10 24 (27.59%) 11 (17.19%) 0.23

 11-50 42 (48.28%) 39 (60.94%)
 Great than 50 21 (24.14%) 14 (21.88%)
*Breast cancer diagnosed by provider in the last 12 months

Table 2: Association of provider characteristics with breast cancer risk assessment.
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vs. 43%; P=0.04) than non-prescribers. Prescribers also were 
more likely to practice full-time (79% vs. 49%; P=0.04), and 
all of them had diagnosed breast cancer in the past year (100% 
vs. 61%; p=0.002). There was a clear association between 
experience of breast cancer risk assessment and risk reduction 
practice. Providers who had chemoprevention prescription 
experience were more likely to use risk assessment models 
(79% vs. 39%, p=0.005). 

The top three barriers to adopting breast cancer 
chemoprevention guidelines in primary care reported were lack 
of knowledge about chemoprevention drugs (76%), unaware 
of chemoprevention guidelines (66%), and inability to identify 
high-risk women (61%). Less than half (46%) of providers 
perceived time constraints as a barrier. After adjusting for 
providers’ characteristics and barriers, providers who were 
“unaware of chemoprevention guidelines” had more than 3 
times the odds of not using a risk assessment tool in practice 
(OR=3.1, 95% CI: 1.4-6.7, P=0.004). 

Regarding solutions to improve breast cancer 
chemoprevention in primary care, the majority of PCPs (85%) 
prefer a high-risk breast clinic. Even if risk assessment tools 
were available in EHR systems to facilitate identification of 
high-risk women, only 48% of providers chose to provide breast 
cancer chemoprevention care themselves. 

Subgroup analyses comparing resident (N=41) and 
attending (N=69) physicians’ breast cancer prevention practices 

showed attending physicians had more experience prescribing 
tamoxifen or raloxifene than resident physicians (16% vs. 0%; 
P=0.006) (Table 4). 
Conclusion

Significant advances in a breast cancer risk reduction research 
over the past decade have offered women several options to 
reduce breast cancer risk and perhaps to prevent breast cancer. 
The spectrum of choices varies from lifestyle modification19-21 
to prophylactic use of selective estrogen response modifiers 
(SERMs)6-8,22-24 to mastectomy or oophorectomy.25-27 

Evidence showed prophylactically using SERMs for 5 years 
can reduce the risk of breast cancer by almost 50% among high-
risk women,6-8,22-24 yet these medications remained underutilized 
for the purpose of breast cancer prevention. After enhancement 
of chemoprevention recommendation from ASCO and the 
USPSTF in 2013, PCPs’ perception and practice of breast 
cancer chemoprevention is still unknown. To our knowledge, 
this is the first online PCP survey regarding breast cancer risk 
assessment and chemoprevention with tamoxifen and raloxifene 
since 2013. 

Our study showed 42% of PCPs reported using models for 
breast cancer risk assessment, but only 9% reported prescribing 
tamoxifen or raloxifene for breast cancer prevention in the 
past 12 months. The endorsement of calculating risk using 
models (such as the Gail model) is higher in this group of 

Physician Characteristic
Used Tamoxifen or Raloxifene for breast cancer 

prevention P-value
Never (n=145) Ever (n=14)

Age: Mean(std) 39.92 (12.21) 48.64 (9.12) 0.01
*Breast cancer diagnosis: 84 (61.31%) 14 (100.0%) 0.002
Years of practice: 10+ 59 (43.07%) 10 (71.43%) 0.04
Full-time: 67 (48.91%) 11 (78.57%) 0.04
Gender (Male) 57 (41.61%) 6 (42.86%) 0.93
Medical training received: USA 114 (83.82%) 10 (71.43%) 0.27
 Other country 22 (16.18%) 4 (28.57%)
Specialty: Family medicine 64 (47.41%) 8 (57.14%) 0.45
 Internal medicine 50 (37.04%) 3 (21.43%)
 OB/GYN 21 (15.56%) 3 (21.43%)
Professional credential: MD/DO 95 (69.85%) 11 (78.57%) 0.76
 CRNP/PA-C 41 (30.15%) 3 (21.43%)
Family hx of breast ca: 46 (33.58%) 3 (21.43%) 0.55
Female patients over age of 35 seen in average week: 0-10 35 (25.55%) 0 0.06
 11-50 72 (52.55%) 9 (64.29%)
 Great than 50 30 (21.90%) 5 (35.71%)
*Breast cancer diagnosed by provider in the last 12 months

Table 3: Association of provider characteristics with breast cancer chemoprevention.

 Variables
Physician type Risk Assessment (Ever) Chemoprevention (Ever)

Resident physician (41) 16 (39%) 0 (0%)
Attending physician (69) 30 (43%) 11 (16%)
P-value 0.645 0.006

Table 4: Risk assessment & chemoprevention practice: Resident vs. attending.
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providers compared to other studies;13 however, the overall 
chemoprevention prescription rate is lower than the national 
level of 10-30%.4,13-15 Because this is the first study of physician-
reported SERMs use at the GHS, we do not know the extent 
to which practice has changed at GHS over the past decade. 
Our health system’s EHR revealed only 4% of high-risk women 
(Gail model 5 year breast cancer risk of 2+) had ever received 
a prescription of tamoxifen or raloxifene; this is fairly close to 
the PCP self-reported prescription rate at GHS. This reflects 
the poor adoption of breast cancer chemoprevention guidelines 
in primary care at GHS, which might be related to Geisinger’s 
unique location, in rural Pennsylvania, as opposed to urban areas 
where other studies were performed. Given Pennsylvania’s high 
incidence of breast cancer,28 efforts to improve breast cancer 
prevention are needed. 

We also analyzed the factors affecting PCPs breast 
cancer risk assessment and chemoprevention practices. Our 
findings suggested providers’ experience of having diagnosed 
breast cancer in the past year was positively associated with 
performing risk assessment and prescribing chemoprevention 
agents. Similar findings were reported in a survey done in 
2002, which showed higher annual numbers of breast cancer 
diagnoses promoted the prescription of both tamoxifen and 
raloxifene.14 Having diagnosed breast cancer would help to 
improve providers’ awareness of breast cancer, which may 
prompt PCPs to endorse chemoprevention; though this requires 
further study. 

Notably, providers’ personal experience with breast cancer 
in the family was not correlated with either breast cancer risk 
assessment or chemoprevention. This differs from findings from 
Armstrong et al and other studies, which showed physicians 
who had a family member with breast cancer were twice as 
likely to prescribe tamoxifen to high-risk patients.14,15 Kaplan 
reported providers’ sex or subspecialty could be a factor 
influencing provider’s breast cancer risk reduction practices, 
with female gender and OB/Gyn specialty increasing the 
likelihood of prescribing raloxifene.14 Our study did not 
replicate these findings, perhaps due to very few providers with 
chemoprevention experience in our sample. 

In terms of the barriers to breast cancer risk reduction in 
primary care, our study revealed the top barriers were related 
to insufficient knowledge of breast cancer risk reduction. PCPs 
who were unaware of chemoprevention guidelines had higher 
odds (>3 times) for not using risk assessment tools in their 
clinical practices. Insufficient knowledge about breast cancer 
risk reduction is the most commonly cited barrier based on 
the limited evidence regarding physicians’ attitudes towards 
their role in breast cancer risk reduction.14 Studies focused on 
investigating PCPs’ attitudes towards hereditary breast cancer 
and genetic testing showed similar finding,29,30 indicating PCPs 
were also lacking expertise in genetic counseling of familial 
high-risk women. Our finding echoes findings from previous 
studies, which points out the importance of transmitting breast 
cancer chemoprevention knowledge from oncology society to 
primary care society. 

Our study adds to the literature by investigating how to 
improve breast cancer chemoprevention practice from PCPs’ 
perspective. Although about half of PCPs (48%) agreed they 

could provide breast cancer chemoprevention themselves if the 
electronic heath record systems could identify women at high 
risk of breast cancer, the majority of PCPs (85%) preferred to 
refer high-risk women to high-risk breast cancer clinics. 

This study has several limitations. Although our response 
rate is consistent with other provider surveys, only about 
40% of eligible providers participated.13-15 Further, we only 
surveyed providers within the Geisinger Health System, a rural 
health care system, and our results may not be generalizable to 
physicians nationwide. Finally, we did not use clinical vignettes 
to assess PCPs’ knowledge of breast risk assessment and risk 
reduction, nor did we conduct chart abstractions to validate 
providers’ self-reports of risk assessment and reduction. Further 
research conducted in diverse health care systems and using 
data collection methods beyond self-report surveys will further 
add to the body of knowledge.

Our findings suggest that in rural areas of Pennsylvania, 
PCPs infrequently assess breast cancer risk and rarely prescribe 
chemoprevention drugs for risk reduction. Lack of knowledge 
in breast cancer risk assessment, chemoprevention drugs, and 
guidelines were the top three perceived barriers to adopting 
breast cancer chemoprevention in primary care. Most PCPs 
prefer referring patients to a high-risk breast clinic for breast 
cancer risk reduction. Our study suggests that PCP education 
on breast cancer prevention and establishing high-risk breast 
clinics may improve breast cancer chemoprevention uptake.
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