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Abstract
Purpose: The US Preventive Services Task Force recom-
mends identifying candidates for breast cancer (BC) chemopre-
vention and referring them for genetic counseling as part of
routine care. Little is known about the feasibility of implementing
these recommendations or how low-income women of color
might respond to individualized risk assessment (IRA) performed
by primary care providers (PCPs).

Methods: Women recruited from a federally qualified health center
were given the option to discuss BC risk status with their PCP. Com-
prehensive IRA was performed using a software tool designed for the
primary care environment combining three assessment instruments
and providing risk-adapted recommendations for screening, preven-
tion, and genetic referral. Logistic regression models assessed factors
associated with wanting to learn and discuss BC risk with PCP.

Results: Of 237 participants, only 12.7% (n � 30) did not
want to discuss IRA results with their PCP. Factors associated
with lower odds of wanting to learn results included having
private insurance and reporting ever having had a mammo-
gram. Factors associated with higher odds of wanting to learn
results included older age (50 to 69 years) and increased BC
worry. For all women wishing to learn results, IRA was suc-
cessfully completed and delivered to the PCP immediately
before the encounter for incorporation into the well-visit eval-
uation.

Conclusion: Incorporation of US Preventive Services Task
Force recommendations as part of routine primary care is feasi-
ble. Interest in IRA seems high among underserved women. This
approach warrants further investigation as a strategy for ad-
dressing disparities in BC mortality.

Introduction
The US Preventive Services Task Force (USPSTF) recently rec-
ommended that primary care providers (PCPs) engage in
shared decision making about medications to reduce the risk of
breast cancer (BC) with women at increased risk.1 The
USPSTF now also recommends that PCPs screen women with
family members with breast, ovarian, fallopian tube, or primary
peritoneal cancer to identify candidates for genetic counseling.2

Implementation of these and other national guidelines3-5 will
require widespread application of comprehensive, quantitative
BC risk assessment in primary care (PC). However, informa-
tion about the feasibility and effect of individualized risk assess-
ment (IRA) in PC settings is limited.1 Available evidence
suggests this is not standard practice for US PCPs.6,7

Efforts to incorporate USPSTF recommendations into stan-
dard practice face several challenges. For example, different risk
assessment models are required for identifying candidates for
chemoprevention1 versus genetic counseling2 versus magnetic
resonance imaging (MRI) screening as an adjunct to mammog-
raphy.4 Limited research indicates that many PCPs lack suffi-
cient time and feel unequipped to provide IRA and
counseling.8,9 The optimal strategies and sites for delivering
comprehensive, population-based IRA are unknown.

Women’s decisions regarding genetic testing for BC risk
have been extensively researched,10-12 but few studies have
looked at women’s decisions to undergo IRA for BC. One study

that examined IRA as a standard component of PC was con-
ducted in a private, not-for-profit health care system and was
limited in the scope of the assessment, did not explore patients’
attitudes, and did not report racial/ethnic or sociodemographic
characteristics.13 Another study used intensive patient naviga-
tion efforts to direct women to a community-based breast
health center for IRA.14 The USPSTF highlights the need for
additional research, including the need for trials of different
approaches to risk screening and strategies to improve access to
genetic counseling and BRCA testing for high-risk individuals.2

Little is known about the effects on women who are identified
as high risk in a PC environment and what happens to them
after that designation.

The USPSTF also emphasizes the need for research involv-
ing diverse study populations.2 Identifying minority women
at increased BC risk for targeted interventions to enhance
screening may be one of the most cost-effective strategies for
eliminating the BC mortality disparity that exists among un-
derserved women of color,15 which is a national public health
priority.16 Population-based risk assessment that would allow
implementation of a tailored approach to cancer control with
risk-specific interventions is a promising yet untested strategy
for reducing BC mortality among underserved women. IRA
may also support targeted interventions to improve adherence
to standard screening measures among the subgroup of nonad-
herent women who would benefit the most from screening (ie,
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those at increased risk). Understanding one’s BC risk may pro-
mote lifestyle modifications (eg, weight control) that have a
salutary effect on both breast health and many other health
outcomes. Knowledge of risk can inform other health-related
decisions (eg, whether to use hormone-replacement therapy).17

Including IRA as part of routine PC of underserved women
could be highly beneficial and is a strategy that should be ex-
plored.

Here we report on a pilot study to investigate the feasibility
of a health system–wide policy to implement USPSTF man-
dates for routine BC risk assessment as part of standard PC
among an ethnically diverse population of underserved women
in federally qualified health centers (FQHCs). Data presented
were collected as part of an exploratory study of the potential
implications of administering IRA in PC clinics. We report
results from baseline surveys on women’s decisions to learn IRA
results and discuss them with their PCP, including predictors of
wanting to know results or not (including demographic char-
acteristics and psychosocial measures).

Methods

Participants
Recruitment occurred from September 2012 to April 2013 at
two FQHC clinic sites in Chicago. Female patients age 25 to 69
years18-20 with no previous history of BC and at least one intact
breast presenting for a scheduled annual well-visit appointment
with their PCP were invited to participate in a study on women’s
views of BC. Of 448 women identified as eligible for participation,
261 were approached, 246 agreed to participate, and 243 enrolled
(Figure 1).

Research staff administered a baseline survey and collected
risk factor data from all participants immediately before their

visit with the PCP. For those wishing to learn their IRA results,
these were calculated immediately before seeing the PCP. The
protocol was approved by institutional review board of the Uni-
versity of Illinois at Chicago.

Measures

Individualized BC risk assessment. The BC Risk Screening
(BRS) tool created for this study includes the modified version
of the Gail model,21 available as the National Cancer Institute
Breast Cancer Risk Assessment Tool (which also includes the
CARE [Contraceptive and Reproductive Experiences] model
developed for African American women22) and the Claus
model.23 We chose models recommended by standard guide-
lines for use in identifying candidates for specific screening and
risk-reduction interventions. The US Food and Drug Admin-
istration (FDA) indication for tamoxifen and raloxifene as BC
chemoprevention agents is based on a Gail model assessment,
and national guidelines endorse the Gail model for identifying
chemoprevention candidates.24 The American College of Sur-
geons (ACS) endorses the Claus model as one of three models
that can be used to identify candidates for screening breast
MRI.4 Of these, the Claus model is the only one that could be
readily incorporated into the BRS tool. However, the Gail and
Claus models do not account for several features that indicate
increased risk for hereditary BC and may fail to identify women
at risk for hereditary breast or ovarian cancer and non-BRCA
hereditary syndromes.17 Therefore, the BRS tool also includes
the pedigree assessment tool (PAT),25,26 a component for eval-
uating family history to identify women at risk for BRCA-re-
lated and non-BRCA hereditary BCs who require referral to
genetic counseling. The PAT, developed by one of the authors
(K.F.H.) for screening women in PC,25,26 is one of four instru-
ments recommended by the USPSTF for identifying women
who should be referred for genetic counseling. None of these
instruments has been shown to be superior to the others.2

The BRS tool is a Web-based software application that com-
bines data entry for all three instruments and calculates results
for each model in a single step. It also provides guideline-based
recommendations for screening, prevention, and genetic coun-
seling referral based on assessment results in one document.
The tool was administered by research staff members (with no
prior medical training) who received 4 hours of tool-specific
training. The tool provides risk-adapted recommendations for
screening, including initiation of more frequent clinical breast
examinations and early initiation of mammography per Na-
tional Comprehensive Cancer Network guidelines.27 It identi-
fies candidates for breast MRI as an adjunct to mammography
based on ACS guidelines.4 It also provides recommendations
for cancer risk-reduction (lifestyle) modifications for reducing
BC risk for women in all risk categories based on ACS recom-
mendations, chemoprevention for women at increased risk
meeting the FDA indication,28 and referral for genetic counsel-
ing based on results of the PAT and current NCCN guide-
lines.27,29 The tool assigns a patient to one of three risk
categories based on a composite risk assessment derived from

Approached
(n = 261)

Agreed to participate
(n = 246)

Enrolled
(n = 243)

)781 = n( dehcaorppa toN
  Patient did not show up for the (77.8%)
    appointment
  Provider was not able to see the patient (13.6%)
  Project-related reasons (8.6%)

Refused participation
(n = 15)

Not enrolled for practical reasons (n = 3)
(eg, interviewer not available)

Eligible
(N = 448)

Figure 1. Eligibility and recruitment.
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the Gail, Claus, and PAT models: general population risk (5-
year risk � 1.7% and lifetime risk � 12%), moderately in-
creased risk (5-year risk � 1.7% or lifetime risk 13% to 20%),
or high risk (lifetime risk � 20% or PAT score � 8). Only
women with possible hereditary BC syndromes according to
the Claus model and PAT were assigned to the high-risk cate-
gory.2,4 A Claus estimate of � 20% lifetime risk was chosen,
because that represents the cut point in the ACS guidelines for
adding breast MRI as an adjunct to mammography for women
with hereditary risk.4 A PAT score of � 8 was identified in
validation studies as the optimal threshold for referral for ge-
netic counseling.25 The moderate-risk group represented
women who might be candidates for chemoprevention or en-
hanced screening with more frequent clinical breast examina-
tions or earlier initiation of mammography but who did not
meet criteria for MRI screening or referral for genetic counsel-
ing (ie, are not at high risk for hereditary cancer syndrome).
Because the PAT was designed specifically to identify women at
risk for a hereditary syndrome, it was not used to assign women
to the moderate-risk category. For our analyses here, we
grouped women at moderately increased risk and high risk into
one group (ie, increased risk).

Baseline survey. Participants were surveyed at baseline (before
meeting with their PCP and learning their risk level) to obtain
information on demographic characteristics and measures hy-
pothesized to correlate with the interest in learning BC risk
assessment results.30-35 Research staff administered surveys us-
ing an electronic data capture system while patients waited to
see their PCP.36

Decision to learn risk assessment results. After all data were col-
lected, participants were given the option to learn their individ-
ual risk level from their PCP. For participants who wanted to
know their IRA results, research staff calculated risk estimates
and delivered results to the PCP to be discussed at that visit.
Hardcopy printouts of the assessment and recommendations
were scanned into the electronic health record. If a participant
declined to learn the assessment results, the risk calculation was
performed at a later date after data were deidentified; the PCP
did not receive the assessment, and it was not included in the
medical record.

Data Analysis
Bivariate relationships between demographic and psychosocial
variables and whether participants wanted to learn and discuss
the IRA were compared. We used the �2 test for categorical
variables and the Fisher’s exact test for categorical variables with
small cell sizes. The Wilcoxon rank sum test was used for con-
tinuous variables. The dependent measure used in multivari-
able analysis was agreeing to learn and discuss risk results with
the PCP. A logistic regression model was used to estimate the
factors that influenced agreeing to learn and discuss risk results
with the PCP. Clinic and risk status were excluded from the
regression model because of the presence of cells with no sub-
jects. All analyses were conducted using STATA software (ver-
sion 13.0; STATA, College Station, TX).

Results

Sample
Table 1 lists participants’ demographic characteristics. Of 237
participants, 30 (12.7%) decided not to learn the results of their
IRA. All 30 women (100%) who refused to learn their IRA
results were later identified as being at average risk for BC. Of
the 207 women who desired to know their risk status, 191
(92.3%) were identified as being at average risk, and 16 (7.7%)
were identified as being at increased risk.

Bivariate analysis (Table 1) revealed that a greater percentage
of participants who did not want to discuss risk with their PCP
were African American (P � .007), reported excellent/very
good or good health status (P � .01), did not view cost as a
barrier to seeing a physician (P � .006), had lower perceived
BC risk (P � .02), had not had a previous discussion with their
provider about BC risk (P � .03), and reported lower levels of
worry (P � .001).

Predictors of Decision to Learn Results of BC
Risk Assessment
Table 2 summarizes the logistic regression analyses. Compared
with women age � 40 years, those in the age categories of 40 to
49 and 50 to 69 years were more likely to want to learn and
discuss risk results with their PCP (odds ratio [OR], 5.4; 95%
CI, 1.09 to 26.67 and OR, 7.99; 95% CI, 1.47 to 43.44,
respectively). Compared with those having no insurance,
women with private insurance were significantly less likely to
want to learn and discuss IRA results (OR, 0.07; 95% CI, 0.01
to 0.76). Women who had ever had a mammogram were less
likely to want to learn and discuss risk results (OR, 0.23; 95%
CI, 0.05 to 0.95). As worry about BC increased, women were
more likely to want to learn and discuss IRA results (OR, 1.52;
95% CI, 1.12 to 2.06).

Discussion
This study demonstrates that the use of a tool providing a rapid,
comprehensive BC risk assessment and tailored recommenda-
tions based on national guidelines successfully overcomes two
principal barriers to performance of IRA in the PC environ-
ment: lack of time and insufficient provider knowledge.2,8,9

This strategy identifies women who are appropriate for consid-
eration of chemoprevention and enhanced screening, as well as
those who should be referred for genetic counseling for possible
hereditary BC risk.

It is noteworthy that although the study protocol stipulated
that patients be brought to the examination room when clinic
staff were ready to room the patient, regardless of whether they
had completed all research activities, IRA was completed for all
207 women who desired to know IRA results. The assessments
were performed by research associates without prior medical
training and only 4 hours of training on using the BRS tool.
Thus, we have demonstrated that it is feasible to implement
USPSTF mandates for BC IRA as part of standard well-care
visits in urban FQHCs without disrupting normal clinic flow or
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Table 1. Characteristics by Participant Decision to Learn and Discuss IRA Results and Recommendations With PCP

Characteristic

Want to Discuss IRA Results
With PCP?

P
Total (N � 237)
No. (%)

Yes (n � 207)
No. (%)

No (n � 30)
No. (%)

Age, years .484a

18-39 89 (37.6) 75 (36.2) 14 (46.7)

40-49 65 (27.4) 57 (27.5) 8 (26.7)

50-69 83 (35.0) 75 (36.2) 8 (26.7)

Race/ethnicity .007b

African American 175 (73.8) 147 (71.0) 28 (93.3)

Latina 62 (26.2) 60 (29.0) 2 (6.7)

Education .832b

� High school 43 (18.2) 39 (18.9) 4 (13.3)

High school 59 (25.0) 51 (24.8) 8 (26.7)

� High school 134 (56.8) 116 (56.3) 18 (60.0)

Self-rated health status .013b

Excellent/very good/good 179 (75.5) 151 (73.0) 28 (93.3)

Fair/poor 58 (24.5) 56 (27.1) 2 (6.7)

Health insurance status .063b

None 170 (72.0) 151 (73.3) 19 (63.3)

Medicaid 58 (24.6) 50 (24.3) 8 (26.7)

Medicare 1 (0.4) 0 (0.0) 1 (3.3)

Private 7 (3.0) 5 (2.4) 2 (6.7)

Regular access to provider .590b

Yes 199 (84.3) 172 (83.5) 27 (90.0)

No 37 (15.7) 34 (16.5) 3 (10.0)

Most recent provider visit, years .266a

� 1 155 (65.7) 138 (67.0) 17 (56.7)

� 1 81 (34.3) 68 (33.0) 13 (43.3)

Cost as barrier to seeing physician .006b

Yes 74 (31.4) 71 (34.5) 3 (10.0)

No 162 (68.6) 135 (65.5) 27 (90.0)

Ever had mammogramc .197b

Yes 118 (80.3) 103 (78.6) 15 (93.8)

No 29 (19.7) 28 (21.4) 1 (6.3)

Objective breast cancer risk .234b

Population average 221 (93.3) 191 (92.3) 30 (100)

Increased 16 (6.8) 16 (7.7) 0

Breast cancer perceived riskd .029e

Median 2.4 2.4 2.0

IQR 2-3 2-3 1.6-2.2

Previous breast cancer risk discussion with provider .033b

Yes 52 (21.9) 50 (24.2) 2 (6.7)

No 185 (78.1) 157 (75.9) 28 (93.3)

Breast cancer worryf � .001e

Median 2 4 1

IQR 1-6 1-6 1-1

Provider–patient communication qualityg .287e

Median 3 3 3

IQR 2.5-3.7 2.4-3.7 3-3.2

Continued on next page
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provider schedules, using nonlicensed clinic staff with minimal
training.

This approach also seems to be acceptable to the large ma-
jority of African American and Latina women seen at an urban
FQHC. This study makes a unique contribution to the litera-
ture on the use of BC risk assessment in PC, which thus far has
been implemented mostly in specialty care clinics and therefore
limited primarily to insured white women.13 Better under-
standing the decisions of low-income women of color across
risk levels can ensure that IRA is implemented in an ethical and
respectful manner that minimizes potential psychosocial harm
and enhances potential health benefits.37

Most women in our sample chose to learn their IRA results.
However, although the proportion of women who chose not to
learn their IRA results (12.7%) was relatively small, it may be
clinically significant. More research is needed to explore the
reasons why some women may not want to undergo IRA and
the potential implications of these reasons for systems-level pol-
icies.

The decision to opt in or out of learning risk assessment
results was not associated with perceived or actual risk. Level of
worry, age, insurance status, and ever having had a mammo-
gram were associated with this decision. Women wanting to
know their risk assessment results worried more about BC.
Other studies have found similar results; compared with those
with at least a moderate amount of worry, women with low BC
worry are less likely to report recent mammography screen-
ing.38 Older age (� 40 years) was associated with wanting to
learn risk results. It may be that older women are more willing
to learn about their risk, because they are age eligible for mam-
mography screening and may therefore have more information
about BC available to them. Furthermore, women with private
insurance were less likely to want to learn results. Insured

women may have felt that they could discuss information about
BC with their provider at any time, whereas women without
health insurance may have felt the need to take advantage of all
information and tests offered, because they may not return for
care soon. Finally, women who refused risk results were more
likely to have had a previous mammogram. If their previous
mammogram results were normal, women may have felt that
they did not have to worry about BC or discuss it with their
PCP.

The primary limitation of this study is that we were unable
to gather more information regarding reasons for refusal from
the 30 women who did not want to know their IRA results
(only one agreed to a follow-up interview). It is uncertain
whether they were making a clear, informed choice not to know
this information or if their refusal was merely related to con-
cerns about time commitment, burden of continued research
participation, or a lack of understanding of risk assessment.
Another limitation is that our study population may not be
representative of all low-income women of color seeking PC at
urban FQHCs. Our sample of potentially eligible women had
high no-show rates, and we recruited only from the pool of
eligible women who presented for a well-care visit during our
recruitment period. Participants also reported rates of mam-
mography similar to those reported in national surveys, indicat-
ing a certain level of participation in preventive health care.
Furthermore, because we only recruited women scheduled for
an annual well-care visit, these patients were more likely to be
concerned about their health. Also, our population was generally
healthy compared with the entire clinic population (75% of our par-
ticipants rated their health status as excellent, very good, or good).
Thus, we do not have any information about the acceptability of IRA
to women who are not regularly accessing care or who are dealing with
chronic disease or acute illness. Further research is needed to under-

Table 1. (continued)

Total (N � 237)
No. (%)

Want to Discuss IRA
Results With PCP?

P
Yes (n � 207)
No. (%)

No (n � 30)
No. (%)

Health care system distrust

Competenceh .598e

Median 11 10 11

IQR 9-13 9-13 9-13

Valuesi .883e

Median 15 15 15

IQR 13-17 14-17 13-18

Abbreviations: IQR, interquartile range; IRA, individualized risk assessment; PCP, primary care provider.
a �2 test.
b Fisher’s exact test.
c Includes participants age � 40 years (n � 147).
d Scale includes mean of five items with 5-point Likert scale, ranging from 1 � strongly disagree to 3 � neutral to 5 � strongly agree; higher scores indicate greater perceived
susceptibility.
e Wilcoxon rank sum test for medians.
f Three-item measure; response scores range from 1 to 12; higher scores indicate greater worry.
g Scale includes mean of six items with 4-point Likert scale, ranging from 1 � never to 2 � sometimes to 3 � usually to 4 � always; higher scores indicate greater
communication quality.
h Scale includes sum of four items with 5-point Likert scale; response scores range from 2 to 18; higher scores indicate greater distrust.
i Scale includes sum of five items with 5-point Likert scale; response scores range from 5 to 25; higher scores indicate greater distrust.

Anderson et alAnderson et al

e464 JOURNAL OF ONCOLOGY PRACTICE • VOL. 11, ISSUE 4 Copyright © 2015 by American Society of Clinical Oncology



stand the acceptability of BC risk assessment to women dealing with
significant health issues or not regularly engaged with the health care
system, who may have different attitudes toward preventive care and
health care use.

We did not study adherence to screening and prevention
recommendations. The ultimate public health impact of wide-
spread risk assessment and implementation of recent guidelines
advocating enhanced interventions for women at increased BC
risk1,2 will largely depend on patient adherence to recom-
mended interventions. This will require that some now-healthy
patients access screening services more frequently and accept
preventive medical and/or surgical interventions previously
used to treat disease. More research is needed to address this
issue and identify potential barriers to adherence. Although the
risk of psychological harm (eg, stress, worry) or unnecessary
testing or interventions resulting from overinflated risk is pri-
marily theoretic,39 one study did find IRA to have potentially
adverse effects on mammography rates in poorly educated
women.40 More longitudinal research is needed on the impact
of IRA on health and health care behavior.

Our ongoing work will address questions related to adher-
ence as well as the potential emotional and psychological se-
quelae for women who learn that they are at high risk for
developing BC in a PC context without immediate access to
genetic counselors or other specialized cancer risk professionals.
Research is needed to determine how best to educate PCPs on
risk assessment guidelines, enhance their comfort in talking
about BC risk, and improve their communication skills. Re-
search is also needed to determine how best to provide adequate
patient education and what care delivery model integrates ge-
netic counselors and other cancer risk specialists into the assess-
ment, counseling, and patient management processes in the
most cost-effective manner. It will be important to demonstrate
that implementation of USPSTF guidelines has the desired im-
pact on population health.
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Table 2. Characteristics Associated With Agreeing to Discuss
IRA Results and Recommendations for Screening and
Prevention With PCP

Characteristic OR 95% CI P

Age, years

18-39 1.00 Reference

40-49 5.40 1.09 to 26.67 .038

50-69 7.99 1.47 to 43.44 .016

Race/ethnicity

African American 0.18 0.02 to 1.45 .108

Latina 1.00 Reference

Education

� High school 0.26 0.04 to 1.67 .156

High school 0.73 0.24 to 2.17 .567

� High school 1.00 Reference

Self-rated health status

Excellent/very good/good 0.46 0.09 to 2.48 .366

Fair/poor 1.00 Reference

Health insurance status

None 1.00 Reference

Medicaid 1.05 0.32 to 3.44 .939

Medicare *

Private 0.07 0.01 to 0.76 .028

Regular access to provider

Yes 0.99 0.21 to 4.56 .986

No 1.00 Reference

Most recent provider visit, years

� 1 1.33 0.51 to 3.42 .559

� 1 1.00 Reference

Cost as barrier to seeing physician

Yes 3.15 0.74 to 13.40 .120

No 1.00 Reference

Ever had mammogram

Yes 0.23 0.05 to 0.95 .042

No 1.00 Reference

Breast cancer perceived risk 0.88 0.44 to 1.77 .716

Previous breast cancer risk discussion
with provider

Yes 3.02 0.60 to 15.17 .179

No 1.00 Reference

Breast cancer worry 1.52 1.12 to 2.06 .008

Provider-patient communication
quality

1.14 0.53 to 2.47 .736

Health care system distrust

Competence 0.90 0.73 to 1.13 .374

Values 1.05 0.86 to 1.29 .613

Abbreviations: IRA, individualized risk assessment; OR, odds ratio; PCP, primary
care provider.
* OR could not be estimated for Medicare group because there was only one
patient in this group.
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