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Abstract
Purpose  Existing high-risk clinic models focus on patients with known risk factors, potentially missing many high-risk 
patients. Here we describe our experience implementing universal risk assessment in an ambulatory breast center.
Methods  Since May 2017, all breast center patients completed a customized intake survey addressing known breast cancer 
risk factors and lifestyle choices. Patient characteristics, family history, risk scores, and lifestyle factors were examined; 
patients with high-risk breast lesions were excluded. Patients were considered at increased risk by model thresholds Gail 
5-year risk > 1.7% (35–59 years), Gail 5-year risk > 5.5% (≥ 60 years), or Tyrer–Cuzick (T–C) v7 lifetime risk > 20% (any 
age).
Results  From May 2017–April 2018, there were 874 eligible patients—420 (48%) referred for risk assessment (RA) and 
454 (52%) for non-specific breast complaints (NSBC). Overall, 389 (45%) were at increased risk of breast cancer. Gail 
5-year risks were similar between RA and NSBC patients. However, RA patients more frequently met criteria by T–C score 
(P = 0.02). Of all patients at increased risk, 149 (39%) were overweight (BMI > 25) or obese (BMI > 30) and only 159 (41%) 
met recommended exercise standards. NSBC patients who met criteria were more frequently smokers (8% vs 1%, P < 0.01); 
all other demographic/lifestyle factors were similar among high-risk patients regardless of referral reason.
Conclusions  Universal risk assessment in a comprehensive breast health center identified 45% of our population to be at 
increased risk of breast cancer. This clinical care model provides a unique opportunity to identify and address modifiable 
risk factors among women at risk.
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Introduction

Nearly one-third of postmenopausal breast cancers are 
thought to be potentially preventable by modifying lifestyle 
risk factors [1–5]. These factors include but are not limited 
to excess alcohol intake [6, 7], obesity [8, 9], and a seden-
tary lifestyle [10]. Pharmacologic prevention strategies have 

Electronic supplementary material  The online version of this 
article (https​://doi.org/10.1007/s1054​9-018-05116​-5) contains 
supplementary material, which is available to authorized users.

 *	 Tari A. King 
	 Tking7@bwh.harvard.edu

1	 Comprehensive Breast Health Center, Brigham 
and Women’s Hospital, Boston, MA, USA

2	 Division of Breast Surgery, Department of Surgery, Brigham 
and Women’s Hospital, Boston, MA, USA

3	 Breast Oncology Program, Dana-Farber/Brigham 
and Women’s Cancer Center, Boston, MA, USA

4	 Division of Women’s Health, Brigham and Women’s 
Hospital, Boston, MA, USA

5	 Division of Cancer Genetics and Prevention, Dana-Farber 
Cancer Institute, Boston, MA, USA

6	 Starling Physicians Group, Hartford Healthcare Cancer 
Institute, Plainville, CT, USA

http://orcid.org/0000-0003-3602-2351
http://crossmark.crossref.org/dialog/?doi=10.1007/s10549-018-05116-5&domain=pdf
https://doi.org/10.1007/s10549-018-05116-5


230	 Breast Cancer Research and Treatment (2019) 175:229–237

1 3

also proven effective for patients at increased breast cancer 
risk due to family history or high-risk benign breast lesions, 
but uptake of these strategies remains limited. Importantly, 
breast cancer risk conferred by these non-modifiable risk 
factors can also be impacted by healthy lifestyle practices 
including maintaining a healthy weight, abstaining from 
alcohol and smoking, and avoiding hormone replacement 
therapy [5].

Despite the value of preventive strategies for reducing 
risk of breast cancer, identifying women at elevated risk 
of breast cancer poses an implementation challenge for 
healthcare systems. Studies suggest that anywhere from 30 
to 75% of women are unaware of their risk [11–13]. Fur-
ther, healthcare providers may not be identifying patients at 
increased risk who lack typical triggers for risk assessment 
such as significant family histories or prior high-risk breast 
lesions, limiting opportunities to intervene with preventive 
strategies [14]. Previously described models for high-risk 
breast clinics have predominantly included patients with 
known high-risk breast lesions, atypical hyperplasias and 
lobular carcinoma in situ, or significant family histories of 
breast cancer [15–17], and it is likely that these efforts are 
also missing a large number of women who are at elevated 
risk due to combinations of other factors including lifestyle. 
The American College of Radiology has suggested that 
all women are assessed for breast cancer risk by the age 
of 30 [18], but implementation of this recommendation in 
healthcare settings poses several challenges and has not been 
widely accepted.

Ideally, universal risk assessment would allow for iden-
tification of a broader population of women at increased 
breast cancer risk and would increase the opportunity for 
engagement of both patients and healthcare providers in a 
dialogue about risk reduction strategies. Here we describe 
our experience in the first year of implementation of a cus-
tomized universal risk assessment program in an ambulatory 
breast center, highlighting modifiable risk factors and oppor-
tunities for focused behavioral changes in this population of 
women at increased risk.

Methods

The Comprehensive Breast Health Center at Brigham and 
Women’s Hospital is an ambulatory clinic in an urban aca-
demic hospital that provides care for patients with a range of 
breast complaints. These include patients referred for breast 
lumps, pain, infections, imaging abnormalities, nipple dis-
charge, or high-risk breast lesions. Referrals are from pri-
mary care physicians and other healthcare providers, includ-
ing radiologists and emergency room physicians. Patients 
can also self-refer to our clinic. In May 2017, we launched 
a universal breast cancer risk assessment tool across this 

population. All patients, regardless of reason for referral, 
were asked to complete a customized, electronic tablet-based 
intake survey upon checking in for their appointment. Our 
customized survey was adapted from Hughes RiskApps [19] 
and addresses known hereditary and reproductive breast 
cancer risk factors, personal history of breast biopsies and 
subsequent pathology, as well as lifestyle and behavior ques-
tions which were derived from validated questions used in 
the Nurses’ Health Study [20]. Following program imple-
mentation the Breast Health Center also began receiving 
direct referrals for risk assessment. In collaboration with 
our clinical cancer genetics colleagues at Dana-Farber 
Cancer Institute, we triage patients with a family history 
strongly suggestive of an inherited predisposition to breast 
cancer directly to the clinical cancer genetics program for 
consultation.

For the purposes of this study, patients presenting to The 
Comprehensive Breast Health Center from May 2017 to 
April 2018 were analyzed. Our goal was to describe our 
experience with universal risk assessment among patients 
seen at our comprehensive breast center, many of whom 
presented for non-specific breast complaints, without prior 
knowledge of their breast cancer risk. We excluded patients 
with a personal history of breast cancer, prior mantle radia-
tion for lymphoma, known genetic mutations or known high-
risk breast lesions (including atypical ductal hyperplasia, 
atypical lobular hyperplasia, and lobular carcinoma in situ) 
from this analysis.

Patient-reported survey data included demographics (age, 
race, ethnicity, education status, and relationship status), 
breast density, family history of breast and other cancers, 
and lifestyle questions related to alcohol use, smoking sta-
tus, exercise and weight. At-risk alcohol intake was defined 
as more than one alcoholic beverage on average per day 
[7]. Body mass index (BMI) was calculated from patient-
reported height and weight. Patients were considered over-
weight if their BMI was between 25 and 29.9, and obese 
if BMI was greater than or equal to 30, according to the 
World Health Organization (WHO) definitions of obesity 
[21]. Benchmarks for exercise goals were adopted from the 
American Cancer Society (ACS) Guidelines on Nutrition 
and Physical activity, defined as more than 75 min of vigor-
ous exercise or more than 150 min of moderate exercise per 
week [10]. “At-risk weight gain” thresholds were adopted 
from Eliassen et al. and defined as gaining more than 55 
pounds between age 18 and 50; gaining more than 22 pounds 
from age 50 to the present; or a greater than 10% increase in 
weight over the past year [9].

Survey data were used to calculate 5-year and lifetime 
risks of breast cancer, as well as the risk of having a ger-
mline mutation predisposing to breast cancer. Patients were 
considered to be at increased risk if they met the following 
standardized risk assessment thresholds: a Gail 5-year breast 
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cancer risk higher than 1.7% for patients 35–59 years old; a 
Gail 5-year risk higher than 5.5% for patients older than 60 
[22]; or a Tyrer–Cuzick v.7 lifetime risk over 20% at any age 
[23]. Patients were considered for referral to Dana-Farber 
Cancer Institute’s Cancer Genetics and Prevention clinic 
for counseling and germline testing if their BRCAPRO or 
Myriad scores were greater than 10%. Patient characteristics, 
lifestyle factors, and family history were compared between 
patients referred for risk assessment and patients referred 
for non-specific breast complaints both in the overall cohort 
and among those meeting criteria for increased risk. In addi-
tion, among those meeting high-risk criteria, median Gail 
and Tyrer–Cuzick v7 breast cancer risk scores, as well as 
BRCAPRO and Myriad risk scores were compared by reason 
for referral using Chi square and Mann–Whitney tests as 
appropriate. A P-value less than 0.05 was considered sta-
tistically significant.

Results

From May 2017 to April 2018, 1624 patients were evaluated 
in the comprehensive breast health center and completed 
the customized risk assessment survey. Of these, 400 (25%) 
reported a personal history of breast cancer, 15 had prior 

mantle radiation, 2 had a known genetic mutation, and 303 
(19%) reported having a high-risk breast lesion and were 
thus excluded from this analysis. Among the remaining 904 
patients, 427 (47%) were referred specifically for risk assess-
ment and 477 (53%) for non-specific breast complaints. Of 
these, 30 were discovered to have a high-risk lesion fol-
lowing further work-up in our breast center (7 in the risk 
assessment group and 23 in the non-specific breast com-
plaint group) and these patients were also excluded from 
further analyses. The remaining 874 patients formed our 
study cohort.

Median age of the cohort was 48 years (range 15–88); 668 
(76%) self-reported as Caucasian and 112 (13%) reported 
Ashkenazi Jewish ancestry. Thirty-nine percent of patients 
had an advanced degree and 56% were married (Table 1). 
Among all patients, 494 (56%) reported less than 1 alcoholic 
beverage per week, 222 (25%) were former smokers and 
30 (3%) were current smokers. Current weight distribution 
included: 215 (25%) with a BMI > 25 and 173 (20%) with 
a BMI > 30. Lastly, 493 (56%) reported they had been told 
they had dense breasts (Table 2).

Patients referred for risk assessment were younger 
(median age 47 vs 49 years), less likely to be Hispanic or 
Latina (8% vs 16%) and reported higher degrees of educa-
tion as compared to patients referred for non-specific breast 

Table 1   Patient demographics 
for overall cohort and by reason 
for clinic referral

a Includes American Indian/Aleutian/Eskimo

Patient reported demographics All patients
N = 874

Risk assessment
N = 420

Non-specific 
breast complaint
N = 454

P value

Median age at visit, years (range) 48 (15–88) 47 (16–84) 49 (15–88) 0.04
Race 0.05
 White 668 (76%) 336 (80%) 332 (73%)
 Black or African American 51 (6%) 24 (6%) 27 (6%)
 Asian or Pacific Islander 32 (4%) 13 (3%) 19 (4%)
 Caribbean/West Indian 28 (3%) 7 (2%) 21 (5%)
 Othera/unknown/missing 95 (11%) 40 (9%) 55 (12%)

Ashkenazi Jewish heritage 112 (13%) 63 (15%) 49 (11%) 0.06
Hispanic or Latino 107 (12%) 35 (8%) 72 (16%) < 0.01
Highest degree obtained < 0.01
 Middle school 32 (3%) 8 (2%) 24 (5%)
 High school 185 (21%) 67 (16%) 118 (26%)
 College 277 (32%) 147 (35%) 130 (29%)
 Advanced degree 339 (39%) 180 (43%) 159 (35%)
 Missing 41 (5%) 18 (4%) 23 (5%)

Relationship status 0.25
 Married 496 (56%) 258 (61%) 258 (57%)
 In a steady relationship 118 (14%) 54 (13%) 64 (14%)
 Single, never married 99 (11%) 40 (10%) 59 (13%)
 Separated/divorced/widowed 84 (10%) 34 (8%) 50 (11%)
 Other/missing 77 (9%) 34 (8%) 43 (9%)
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complaints (Table  1). Patients referred for risk assess-
ment also reported higher rates of alcohol intake were less 
likely to be smokers, less likely to be overweight or obese 
and more likely to have been told they had dense breasts 
(Table 2). Patients referred for risk assessment were more 
likely to meet exercise guidelines than those referred for 
non-specific breast complaints (Table 3). Not surprisingly 
patients referred for risk assessment also had stronger family 
histories of breast cancer (Table 4).

Overall 389/874 patients (45%) were found to be at 
increased risk per our criteria as outlined above. Of these 
patients at risk, 168/389 (43%) met criteria based on their 
Gail score and 318/389 (82%) met criteria based on their 
Tyrer–Cuzick score. Tyrer–Cuzick lifetime risk scores 
ranged from 0.5 to 65.4% for the entire study cohort (Fig. 1). 
Of the 318 patients who met criteria by their Tyrer–Cuzick 
score, 292 (92%) had lifetime risk scores between 20 and 
40%.

Of the 420 patients referred specifically for risk assess-
ment, 274 (65%) were at increased risk (Table 5). Of the 
35–59 year olds referred for risk assessment, 57% (112/195) 
met increased risk criteria by Gail 5-year risk cutoff (median 
risk 2.4%, range 1.8–6.4), 41% of patients older than 60 

(9/22) met increased risk criteria by Gail 5-year risk cut-
off (median risk 7.6%, range 5.6–11.5) and 86% (237/274) 
met increased risk criteria by Tyrer–Cuzick > 20% lifetime 
risk (median risk 27.4%, range 20.2–65.4). In addition, 47 
(17%) and 27 (10%) of patients met criteria for referral to 
genetic counseling by the BRCAPRO and Myriad models, 
respectively.

Among the 454 patients referred for non-specific breast 
complaints, 115 (25%) were at increased risk. Of the 
35–59 year olds referred for non-specific breast complaints, 
59% (44/75) met increased risk criteria by Gail 5-year risk 
cutoff (median risk 2.3%, range 1.8–4.1), 33% of patients 
older than 60 years (3/9) met increased risk criteria by Gail 
5-year cutoff (median risk 8.8%, range 5.6–10.4), and 70% 
(81/115) met increased risk criteria by Tyrer–Cuzick > 20% 
lifetime risk (median risk 24.5%, range 20–47.5). Similarly, 
14 (12%) of patients met criteria for referral to genetic coun-
seling by both the BRCAPRO and Myriad models. When 
examined by reason for referral, there were no significant 
differences in the number of patients who met criteria by the 
Gail model (P = 0.67 for 35–59 year olds, P = 0.69 for those 
over 60), nor in the number of patients who qualified for 
genetic counseling (P = 0.22 BRCAPRO, P = 0.5 Myriad). 

Table 2   Patient reported 
lifestyle factors for overall 
cohort and by reason for clinic 
referral

*P value compares never drinker, 1–9 drinks per week, and 10–19 drinks per week categories only
# P value compares never smoker, former smoker, and current smoker categories only

Risk factors All patients
N = 874

Risk assessment
N = 420

Non-specific 
breast complaint
N = 454

P value

Alcohol use: number of alcoholic 
drinks per week

0.03*

 Never/<1 494 (56%) 219 (52%) 275 (61%)
 1–9 350 (40%) 185 (44%) 165 (36%)
 10–19 drinks/week 16 (2%) 10 (2%) 6 (1%)
 ≥ More than 19/week 1 (< 1%) 0 (0%) 1 (< 1%)
 Unknown 13 (1%) 6 (1%) 7 (2%)

Smoking status 0.02#

 Never 622 (72%) 313 (74%) 309 (68%)
 Former smoker 222 (25%) 99 (24%) 123 (27%)
 Current smoker (cigarettes/day) 30 (3%) 8 (2%) 22 (5%)
  1–4 11 (37%) 3 (38%) 8 (36%)
  5–14 13 (43%) 4 (50%) 9 (41%)
  15–24 3 (10%) 0 (0%) 3 (14%)
  Missing 3 (10%) 1 (< 1%) 2 (10%)
  Has tried to quit 25 (83%) 6 (75%) 19 (86%)

Body mass index < 0.01
 Underweight (< 18.5) 20 (2%) 11 (3%) 9 (2%)
 Normal weight (18.5–24.9) 446 (51%) 240 (57%) 206 (45%)
 Overweight (25.0-29.9) 215 (25%) 88 (21%) 127 (28%)
 Obese (≥ 30.0) 173 (20%) 74 (18%) 99 (22%)
 Unknown 20 (2%) 7 (2%) 13 (3%)

Dense breasts 493 (56%) 274 (65%) 219 (48%) < 0.01
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Patients referred for risk assessment were more likely to 
meet increased risk criteria by Tyer–Cuzick (P = 0.02).

Despite the differences in patient characteristics and life-
style factors noted above by reason for referral for the entire 
cohort, the only difference among those meeting high-risk 
criteria was higher rates of current smoking in the group 
of women referred for non-specific breast complaints (Sup-
plemental Tables 1–3). All other demographics and lifestyle 
factors were similar among those identified to be at increased 
risk. Among patients meeting criteria for increased risk, only 

159/389 (41%) met recommended exercise standards and 
38/389 (10%) reported at risk weight gain; neither of which 
differed by reason for referral (Supplemental Table 3).

Discussion

Strategies to enhance patient education and awareness of 
breast cancer risk coupled with interventions to encourage 
healthy behaviors are needed to reduce the incidence of and 

Table 3   Self-reported weight change and exercise habits among all patients by reason for clinic referral

a Patients may be in more than one at-risk weight gain category at a time, so the sum of at risk patients in the 3 categories may be greater than the 
at risk total patients in this row
b Unable to calculate due to blanks or obvious outlier
c Filtered for patients 50 and over
d Filtered for patients 51 and over

Weight/exercise factor All patients
N = 874

Risk assessment
N = 420

Non-specific breast 
complaint
N = 454

P value

Patients that met exercise standards 308 (35%) 167 (40%) 141 (31%) 0.03
 Met by vigorous activity 202 (23%) 112 (27%) 90 (20%)
 Met by moderate activity 106 (12%) 55 (13%) 51 (11%)

Did not meet exercise standards 328 (38%) 146 (35%) 182 (40%)
Unknown exercise activity 238 (27%) 107 (25%) 131 (29%)
Patients who had at risk weight gaina 90/874 (10%) 38/420 (9%) 52/454 (11%) 0.24
 > 55 pounds gained between age 18–50c 33/383 (9%) 17/166 (10%) 16/217 (7%)
  Not at risk 223/383 (58%) 99/166 (60%) 124/217 (57%)
  Unknownb 127/383 (33%) 50/166 (30%) 77/217 (35%)

 > 22 pounds gained between age 50-presentd 30/367 (8%) 9/156 (6%) 21/211 (10%)
  Not at risk 255/367 (69%) 115/156 (74%) 140/211 (66%)
  Unknownb 82/367 (22%) 32/156 (21%) 50/211 (24%)

 > 10% weight gain in last year 34/874 (4%) 16/420 (4%) 18/454 (4%)
  Not at risk 766/874 (88%) 370/420 (88%) 396/454 (87%)
  Unknownb 74/874 (8%) 34/420 (8%) 40/454 (9%)

Trying to lose weight 407 (47%) 200 (48%) 207 (46%) 0.55

Table 4   Family history of breast 
cancer for overall cohort and by 
reason for clinic referral

# P value calculated for the percentage of patients with any-degree family history
a Includes only 1 count per patient per category in the following hierarchical order: multiple relatives > sin-
gle; 1st degree > 2nd degree > 3rd degree

Relative All patients
N = 874

Risk assessment
N = 420

Non-specific breast 
complaint
N = 454

P value#

Total with family historya 612 (70%) 381 (91%) 231 (51%) < 0.01
Single 1st degree relative 279 (32%) 203 (48%) 76 (17%)
Multiple 1st degree relatives 44 (5%) 38 (9%) 6 (1%)
Single 2nd degree relative 177 (20%) 74 (18%) 103 (23%)
Multiple 2nd degree relatives 84 (10%) 51 (12%) 33 (7%)
Single 3rd degree relative 20 (2%) 10 (2%) 10 (%)
Multiple 3rd degree relatives 8 (1%) 5 (1%) 3 (< 1%)
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mortality from breast cancer among US women. In our first 
year of implementing universal risk assessment in our com-
prehensive breast health clinic, we screened 874 patients 
referred either for non-specific breast complaints or for 
formal risk assessment and identified 389 women, 45% of 
this population, to be at increased risk. Patients referred for 
breast concerns were at equally high risk compared to those 
referred specifically for risk assessment. Among patients 
with elevated risk in our cohort, 92% had Tyrer–Cuzick 
lifetime risk scores between 20 and 40%, representing a het-
erogeneous cohort that largely includes women whose fam-
ily history is not necessarily triggering referral to a genetic 

high-risk clinic. Across the country, this likely represents 
the largest group of patients at elevated risk and potentially 
those that may benefit most from efforts to address modi-
fiable lifestyle factors and/or efforts to improve uptake of 
chemoprevention, as well as implementation of risk-tailored 
screening protocols.

Notably, the population of women referred to our clinic 
for non-specific breast complaints were more likely to be 
Hispanic or Latino and to have achieved lesser degrees of 
education than those referred specifically for risk assess-
ment. From the non-specific breast complaint group, we 
identified 115 (25%) women at increased risk, suggesting 

Fig. 1   Distribution of Tyrer–
Cuzick lifetime breast cancer 
risk scores among the study 
cohort

Table 5   Median 5-year Gail risk, median lifetime Tyrer–Cuzick v7 risk, and risk of a genetic mutation for patients meeting criteria for increased 
risk by reason for clinic referral

@ P value compares the percentage of patients who met high-risk criteria in each group
a Patients may be in more than one category
b Median risk and range for those who met high-risk criteria
c Number of patients who met high-risk criteria/the number of patients who were eligible by age group

Risk modela Risk assessment
N = 274

Non-specific breast complaint
N = 115

P value@

Nc Median risk (range)b Nc Median risk (range)b

Gail 5-year risk; > 1.7% 112/195 (57%) 2.4% (1.8–6.4) 44/75 (59%) 2.3% (1.8–4.1) 0.67
Gail 5-year risk; > 5.5% 9/22 (41%) 7.6% (5.6–11.5) 3/9 (33%) 8.8% (5.6–10.4) 0.69
T–C v.7 lifetime risk > 20% 237/274 (86%) 27.4% (20.16–65.35) 81/115 (70%) 24.5% (20.01–47.5) 0.02
BRCAPRO > 10% 47/274 (17%) 19.3% (10.13–47.77) 14/115 (12%) 18.8% (12.98–50.66) 0.22
Myriad > 10% 27/274 (10%) 13% (12.7–22.9) 14/115 (12%) 13% (12.7–16.4) 0.50
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that universal screening has the potential to identify a pre-
viously unrecognized or underserved population at risk. 
Further, among all patients found to be at increased risk, 
the only difference between those referred for risk assess-
ment and those referred for a non-specific breast complaint 
was a higher likelihood of family history in the risk assess-
ment group. While family history remains an important 
component of risk assessment, the myriad of factors that 
influence breast cancer risk extend well beyond family his-
tory and lack of family history should not be considered 
absence of risk.

Our approach to breast cancer risk assessment represents 
a collaborative effort with specialists in our cancer genetics 
program. Our efforts to screen patients with a family history 
strongly suggestive of an inherited predisposition to breast 
cancer and directly triage them to the clinical cancer genetics 
program are reflected in the relatively low rate of patients 
in our population (10–17%) meeting the criteria for genetic 
risk assessment by either the Myriad or BRCAPRO models. 
Interesting, however, was again the lack of difference among 
patients meeting these criteria by reason for referral to our 
breast center. Patients referred for non-specific breast com-
plaints were as likely to meet these thresholds as patients 
referred for risk assessment. Identification of significant 
family history and appropriate referrals for genetic coun-
seling has been highlighted by the United States Preventive 
Services Task Force as an area for improvement among pri-
mary care providers [17]; yet with increasing workloads and 
decreasing resources, programs like ours have the potential 
to fill this void.

Increased awareness and focus on obesity-related can-
cers in the USA provides the optimal background to educate 
women about modifiable lifestyle factors. Among all women 
screened in our first year, 173 (20%) met the WHO criteria 
for obesity and 215 (25%) met criteria for overweight [21]. 
Further, among those identified to be at increased risk, 38 
(10%) met criteria for at risk weight gained as outlined by 
Eliassen et al. [9] Related to this, only 35% of our screened 
population and 41% of our elevated risk population met ACS 
exercise guidelines for cancer prevention [10]. Failure to 
maintain a healthy weight or meet national exercise stand-
ards may be contributed to by a lack of awareness about 
health behaviors and their role in breast cancer prevention. 
Work by Hartman et al. has shown there is a perception 
that mammographic screening is effective against breast 
cancer, yet lifestyle factors are not perceived the same way 
[24]. Health behaviors have also been reported to be similar 
between patients with and without family history of breast 
cancer, despite one group being at an allegedly higher per-
ceived risk [24–27]. In our population, self-reported life-
style factors also did not differ by reason for referral, risk 
assessment versus non-specific breast complaint, among the 
overall cohort nor among those found to be at increased risk.

Recognizing the need for education and counseling about 
modifiable risk factors, we have developed several interven-
tions in our comprehensive breast health center to under-
stand optimal ways to educate and engage patients in breast 
cancer risk reduction. We have developed patient-facing 
literature discussing relative risk and absolute risk, and we 
are piloting a post-clinic survey to measure patient’s knowl-
edge of their risk and to capture their perception of the risk 
reducing options presented to them at their visit including 
exercise, weight loss, and chemoprevention. For those with 
at-risk weight gain or meeting standards for obesity, we are 
collaborating with our colleagues in weight management and 
triaging directly to their program for evaluation.

Implementation of a universal risk assessment strategy in 
a comprehensive breast clinic also provides a multi-faceted 
platform to advance breast cancer prevention research. We 
are participating in two clinical trials for women with dense 
breasts, one assessing the impact of physical exercise on 
proliferation and immune markers in benign breast tissue 
(DFCI IRB #18–168) and the second, a randomized, double-
blind, placebo-controlled study of 4-hydroxytamoxifen gel 
(https​://clini​caltr​ials.gov/ct2/show/NCT03​06361​9) assessing 
the efficacy of the topical gel to reduce breast density as a 
surrogate marker of reduced breast cancer risk. Although 
we excluded patients with high-risk lesions from the 
analysis reported here, we are also collecting and banking 
biopsy specimens from these lesions for future translational 
research opportunities (DFCI IRB #13–325). And lastly, 
while we are focusing this report on modifiable risk factors, 
we did classify increased risk by validated models including 
the Gail five-year risk scores used in the landmark preven-
tion trials [28, 29]. As such, we do provide counseling on the 
risks and benefits of selective estrogen receptor modulators 
and aromatase inhibitors for prevention [30, 31] and uptake 
of these strategies will be the focus of future reports.

Limitations of this study include design characteristics 
of our survey including that answers to each question are 
not required to continue the survey; as such we may be 
underestimating the number of patients at elevated risk. For 
example, the questions about exercise are multi-part which 
led to incomplete or outlier answers for 91 (23%) high-risk 
patients. Also, patients who reported obvious outlier num-
bers (e.g., a weight greater than 1000 pounds) or left weight 
blank were excluded from the at-risk calculations for weight 
gain, depending on the at-risk weight category, this repre-
sented 5–37% of possible patients. In general, education and 
health literacy may also bias our results as patients may sim-
ply answer some questions incorrectly. Lastly, although we 
saw a high number of Hispanic patients, other minorities are 
underrepresented in our clinic population, which may limit 
the generalizability of our findings.

Despite these limitations, our findings support imple-
mentation of universal breast cancer risk screening in 

https://clinicaltrials.gov/ct2/show/NCT03063619
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comprehensive breast health centers. Evolving data on life-
style factors and breast density [32, 33], conflicting recom-
mendations about when to begin and frequency of mammo-
graphic screening [34–36], emergence of “new” risk factors 
including single nucleotide polymorphisms [5], and updated 
data on risks conferred by the classic high-risk breast lesions 
[37] contribute to the increasingly complicated landscape 
of breast cancer risk assessment and prevention. The lack 
of differentiation among patients referred for risk assess-
ment versus non-specific breast complaints in our population 
illustrates the challenges for providers in identifying those 
at increased risk. In the era of personalized medicine, there 
is also the opportunity for personalized risk assessment and 
prevention.

In conclusion, implementation of a universal breast can-
cer risk assessment survey in a comprehensive breast health 
center identified 45% of our population to be at increased 
risk and highlighted opportunities to address modifiable risk 
factors. This model represents an opportunity for identifying 
women at risk and provides a framework for a personalized 
approach to breast cancer screening and prevention.
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