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Abstract

Although annual breast magnetic resonance imaging (MRI) is recommended for women at high
risk for breast cancer as an adjunct to screening mammography, breast MRI use remains low. We
examined factors associated with breast MRI use in a cohort of women with a family history of
breast cancer but no personal cancer history. Study participants came from the Sister Study cohort,
a nationwide, prospective study of women with at least one sister who had been diagnosed with
breast cancer but who themselves had not ever had breast cancer (n=17,894). Participants were
surveyed on breast cancer beliefs, cancer worry, breast MRI use, provider communication, and
genetic counseling and testing. Logistic regression was used to assess factors associated with
having a breast MRI overall and for those at high risk. Breast MRI was reported by 16.1% and was
more common among younger women and those with higher incomes. After adjustment for
demographics, ever use of breast MRI was associated with actual and perceived risk. Odds ratios
(OR) were 12.29 (95% Cl, 8.85-17.06), 2.48 (95% Cl, 2.27-2.71) and 2.50 (95% Cl, 2.09-2.99)
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for positive BRCA1/2 test, lifetime breast cancer risk = 20%, and being told by a health care
provider of higher risk, respectively. Women who believed they had much higher risk than others
or had higher level of worry were twice as likely to have had breast MRI; OR=2.23 (95% Cl,
1.82-2.75) and OR=1.76 (95% CI, 1.52-2.04). Patterns were similar among women at high risk.
Breast cancer risk, provider communication and personal beliefs were determinants of breast MRI
use. To support shared decisions about the use of breast MRI, women could benefit from improved
understanding of the chances of getting breast cancer and increased quality of provider
communications.
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INTRODUCTION

Organizations such as the American Cancer Society (ACS) and the National Comprehensive
Cancer Network (NCCN) recommend annual breast magnetic resonance imaging (MRI) for
women at high risk for breast cancer as an adjunct to mammography for screening, including
those with a strong family history or who are known or likely carriers of a BRCA mutation.
14 For women with known or suspected genetic mutations, the sensitivity of breast MRI
with mammography is much higher than mammography alone.>~" However, research studies
conducted after the 2007 ACS recommendation® have shown low use of breast MRI among
women who might benefit from this test.8-12

This analysis examines factors associated with breast MRI use among a cohort of women
who had a first-degree family history of breast cancer (sister). After excluding women who
had a personal history of cancer, except non-melanoma skin cancer, we examined the
relationship between ever having had a breast MRI and measures of breast cancer risk,
sociodemographic characteristics, personal beliefs, and physician counseling.

MATERIALS AND METHODS

The Centers for Disease Control and Prevention (CDC) and the NIH’s National Institute of
Environmental Health Sciences (NIEHS), surveyed Sister Study participants on personal
beliefs about breast cancer, cancer worry, breast MRI use, provider communication about
familial breast cancer, genetic counseling and testing, and any available results of genetic
testing. The Sister Study is a nationwide, prospective cohort study of women with at least
one sister who had been diagnosed with breast cancer but who themselves had not ever had
breast cancer. The Sister Study is described elsewhere (www.sisterstudy.niehs.nih.gov).13:14
The cohort has modestly elevated average risk and is composed of participants with a wide
range of risk levels. At enrollment, all Sister Study participants completed computer-assisted
telephone interviews and self-administered questionnaires about medical and family history
and demographic characteristics. Participants complete either an Annual Health Update or a
comprehensive Triennial Follow-up Questionnaire every year. A special survey on the
impact of breast cancer in families, breast cancer screening, and family communication
about cancer was administered to Sister Study participants as a supplement to the Annual
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Health Update. The study was approved by the Institutional Review Boards of the
NIEHS/NIH and the Copernicus Group.

In 2011-2012, 21,189 Sister Study participants who had not reported having breast cancer
were scheduled to complete the Annual Health Update and received the special survey. A
total of 19,540 eligible participants completed the survey (participation rate = 92.2%). Age
was measured as of the date of completing the survey. Women were excluded from the
current analysis if they had been diagnosed with any cancer prior to this survey (n=1367),
had a history of lobular carcinoma in situ (n=30), had undergone a prophylactic mastectomy
(n=78), or did not provide information on breast MRI (n=171), resulting in 17,894
participants.

Women were given a brief description of a breast MRI and then asked if they had ever had
one. For only the most recent breast MRI, women were asked the reasons and could select
more than one reason. Choices included: “I had an abnormal mammogram”; I had a lump
or other breast problem”; “My healthcare provider told me | was at high risk™; "My family
history of breast cancer”; “I have dense breasts”; or “I requested it”.

Breast cancer risk

The lifetime risk of invasive breast cancer was estimated at the time of initial study
enrollment based on information collected on baseline questionnaires and the SAS macro for
the Breast Cancer Risk Assessment Tool (BCRAT), also known as the Gail model, using the
2011 algorithm (http://www.cancer.gov/bcrisktool).1# In its 2007 guidelines for screening
with breast MRI,! the ACS refers to breast cancer risk-estimation models that are largely
dependent on complex family history, such as BRCAPRO® and BOADICEAIS, to identify
women with an approximately 20% to 25% or greater lifetime risk of breast cancer for
breast MRI screening. Because we did not have sufficient family history information to
generate risk estimates using these specialized models, we used risk estimates from the more
commonly used BCRAT model.

Separate questions asked whether the participant or any family member related by blood had
ever had a BRCA1 or BRCAZ genetic test. If yes, a follow up question asked whether the
result indicated an increased risk for cancer.

For analyses of women grouped by risk, women were considered at high risk for breast
cancer if one or more of the following criteria were met: lifetime breast cancer risk of 20%
or greater; ever had a BRCAI or BRCAZ genetic test with result indicating an increased
risk; or two or more male or female first-degree relatives (parent, sibling or child) diagnosed
with breast cancer. Among women identified as high risk using these criteria, 79% satisfied
>1 criteria for referral to genetic counseling based on family history: known familial
BRCA1/BRCA2 mutation; any family history of male breast cancer, at least one first or
second degree relative diagnosed with breast cancer under age 45 years; 2 or more relatives
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diagnosed with breast cancer at any age, on the same side of the family; at least one first or
second degree relative diagnosed with ovarian cancer at any age.17-19

Provider counseling

Survey respondents were asked whether they had talked with a doctor about what their
family history of breast cancer might mean for their own health and cancer risk.
Respondents who answered yes were then asked if they had ever been told that they had a
higher chance of getting breast cancer than other women of the same age. Responses to
these two questions were combined to create a measure of communication: talked with
doctor and was told of being at higher risk; talked with doctor and not told of being at higher
risk; and did not talk with doctor about risk. Respondents also were asked if a doctor or
other health professional had ever recommended genetic counseling because of their family
history and if they had undergone genetic counseling.

Personal beliefs

Respondents were asked whether they perceived their lifetime risk of developing breast
cancer to be much lower, lower, about the same, higher, or much higher than women their
own age. They also reported that they strongly disagree, disagree, agree, or strongly agree
with three statements related to worry about breast cancer and its effect on their lives: “I
think about breast cancer more than most diseases”; “getting breast cancer is often in the
back of my mind”; and “I am often bothered by thoughts or worry about my chances of
getting breast cancer”. Responses were scored from 1 for strongly disagree to 4 for strongly
agree. The Cronbach coefficient standardized alpha for the responses to these last three
questions was 0.84, indicating high internal item consistency or item homogeneity.20
Responses were summed to create a composite measure of worry that reflected the
distribution of the total scores: least worry;(3-5) less worry;(6) more worry;(7-8) most
worry.(9-12) Measures of worry were not calculated if responses to one or more of these
four questions were missing (n=356).

Statistical analyses

Statistical analyses were performed with SAS, version 9.3. Logistic regression models were
used to assess factors associated with ever or never having had a breast MRI for all
participants and for women classified as at high risk, adjusted for demographic variables.
The hotdeck method?! as implemented in SUDAAN was used to impute missing values for
income (n=646). Only age group and marital status were significant explanatory variables
for missing income in a logistic regression and were used in the hotdeck procedure.

RESULTS

Overall, 16.1% (n=2,885) reported having ever had a breast MRI for any reason. The
demographic factors most strongly associated with breast MRI use were younger age (< 50
years) and higher income (> $200,000) (Table 1). All measures of breast cancer risk were
positively associated with breast MRI use, and having a positive personal BRCAI or
BRCAZtest was by far the strongest determinant. Women who had talked with a doctor
about their family history were more likely to have had a breast MRI, and this relationship
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was stronger for those who had been told they were at higher risk. Women who had received
genetic counseling because of family history were much more likely to have received a
breast MRI. Personal belief of being at higher risk and higher levels of worry also were
associated with MRI use.

Using our criteria for high risk for breast cancer, 34% (n=6,078) of the women surveyed met
one or more criteria. Of those, 88.8% had a BCRAT score of 20% or higher; 68.5% had two
or more first degree relatives with breast cancer; and 2.3% had a positive BRCA1 or BRCAZ2
test result. Only 10% (n=616) of high-risk women met the criteria based only on the number
of first-degree relatives with breast cancer. The proportion of women who reported ever
having had a breast MRI was substantially higher among the high risk group compared to
those not categorized as high risk (25.0% vs. 11.6%, p <0.01).

Among the subset of women at high risk of breast cancer, the strongest associations with
ever receiving a breast MRI were younger age, higher income, provider communication
about family history and genetic counseling (Table 2). Perception of being at much higher
risk of breast cancer and higher levels of worry also were associated with breast MRI use.

The reasons for the test were asked only for the most recent breast MRI. Although none of
the survey respondents had been subsequently diagnosed with breast cancer, most (69%)
selected an abnormal mammogram and/or lump or other breast problem as reasons for their
most recent breast MRI; more than half (57.5%) reported an abnormal mammogram. About
1in 5 women (21.3%) selected dense breasts as a reason for the most recent breast MRI, and
3.8% selected dense breasts as the only reason. Women at high risk were more likely to
report family history of breast cancer and being told by a healthcare provider that they were
high risk as reasons for the most recent breast MRI (Figure).

DISCUSSION

While the Sister Study cohort was sampled to have elevated risk, participants were breast-
cancer-free at baseline and most do not meet the MRI guidelines based on risk cumulated
over their remaining expected lifetime. In this survey of Sister Study participants with no
personal history of cancer, 16% reported having had a breast MRI for any reason. Our study
was conducted several years after the 2007 ACS guidelines for breast screening with MRI
had been published, but only 25% of survey respondents classified as being at high risk of
breast cancer had ever had a breast MRI for any reason. Although fairly low, these
proportions were larger than the 4% and 10% reported among women at average and high
risk of breast cancer, respectively, in the 2010 National Health Interview Survey,® perhaps
reflecting the unique characteristics of this study population. In addition to having a sister
with breast cancer, women in the Sister Study have, on average, higher levels of income,
education and insurance coverage than the general population. This may be especially
relevant for obtaining a breast MRI, a procedure that requires justification and payment with
varying coverage for the procedure across insurance companies.

In this population of cancer-free women, women who were told by a doctor that they had a
higher risk of breast cancer were substantially more likely to report ever having had a breast
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MRI. These findings are consistent with those of a recent study reporting patients who
received direct communications about their lifetime risk of breast cancer were more likely to
receive adjunct breast MRI screening.12 Women who perceived themselves at higher risk
and those with higher worry levels also were more likely to have undergone breast MRI. All
women in this survey had a sister with breast cancer, but other factors may contribute to
perceived risk and screening decisions. For example, heightened perceived risk and worry
could be related to emotional experiences with her sister’s cancer, the number of relatives
with cancer, and the intensity of those familial relationships.22

Among women not at high risk in this study, nearly 90% had never had a breast MR,
indicating little potential overuse. The most common reason reported for the most recent
breast MRI was as an abnormal mammogram, regardless of whether or not a woman was at
high risk of breast cancer. Women at high risk, however, were more likely to identify their
family or personal risk among the reasons for their most recent breast MRI.

This study is limited by the brevity and cross-sectional nature of the survey and the fact that
all responses were based on self-reports and therefore subject to error. We did not have
medical documentation on the number or frequency of breast MRI tests or verification of the
reasons for the tests. Since we only surveyed women without breast cancer, women whose
breast cancer was diagnosed after a breast MRI were not included among the survey
respondents, potentially leading to underestimates of breast MRI use. Women were asked
reasons for only their most recent test and might not have fully understood the reason for the
test.

Although family history of breast cancer was self-reported, reporting of family history is
generally considered accurate for first degree relatives but possibly underreported for second
degree relatives and paternal relatives.23:24 In addition to clinical and reproductive factors,
the BRCAT model uses first-degree family history to estimate breast cancer risk and is not
equivalent to other models that depend more on detailed family history.2> However, this
study included women whose sisters had breast cancer, and more than three quarters of the
high risk women in this study also met family history criteria for genetic counseling. Also,
information on high-penetrance genetic factors like BRCAI and BRCAZ was incomplete, as
testing remained expensive and was not done as part of the study. It is possible that some
women with genetic mutations may not have been tested and therefore may not have been
included among the high risk women in this study.

Our study is the first to simultaneously examine the influence of breast cancer risk, provider
communication and personal beliefs as determinants of the use of breast MRl among women
with a family history of breast cancer, including a large number of women at increased
breast cancer risk. These data suggest that women with a family history of breast cancer
could benefit from an improved understanding of the chances of getting breast cancer and
better communications with providers. Enhanced understanding and communications about
risk could contribute to shared decision making about the use of breast MRI as an adjunct to
mammography for the early detection of breast cancer.
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Figure.
Reasons for most recent breast MRI among the subset of Sister Study participants who had

ever had a breast MRI, by breast cancer risk category.

High risk was defined as BCRAT>=20% or self BRCA1/2 positive or >=2 first degree
relatives with breast cancer (n=1519); not high risk included all other respondents (n=1366).
Respondents could select all that apply and categories are not mutually exclusive

Breast J. Author manuscript; available in PMC 2019 September 01.



Page 10

White et al.

(952'6LT) T (ste'ter) oLz (59 L6 (L11) 288 000'002$ Uey a0
(tT21'82T)  8Y'T (60c's9T) 8T (0L2) 650%  (e€€) 296 000'002$-000'00T$
(2eT'90T) 12T (95 T'v2T) 66T  (LTy) 8Se'9  (g8E) TIT'T 666'66$-000'05$
(sou213434)  0'T (sou2343y)  0'T (Lve) etre  (s91) Sy 000'0S$ Uey) sso
awodu|
(TZT'%6'0) 90T (8T'9zT) orT (S 08TTT  (€6L) 882 paLLeN
(0e'T'98°0) GO'T (z97'60T) €T  (¥'G)  GT8 (g6) ssT patiiew 1ansN
(souaigpey) 0T (bouauggay) 0T (0o2) 600  (zST)  6EV patew Apawiod
SNJels [ellen
(9e'T'T0T) LTT (99T'22T) ST (cve) 1e9't  (€82) 118 a1Bap ayenpelo
(rz1'¢6'0) 20T (9sT'6TT) 28T (S0 wer'v  (e0€) w.8 aa16ap s, J0jayoeg
(TT'T'¥80) 160 (Gz1's60) 60T  (9ee) T20's  (vez) 8v8 aa.bap a1e100sSE/8H8]100 BWOS
(sou213434)  0'T (sou2343y)  0'T (6v1) oeggz  (ozm)  9ve $s9] 10 |00Y2s YBIH
uoneanp3 1saybiH
(Fr'1'98°0) TTT (ov'1'680) +¥TT (¥2)  8S€ (L2) 8L siy1o ||V
(2e'1'26°0) 2T (GeT'e60) 2TT  (SV) 9.9 (09) sv1 oluedsiH
(eT'1's8'0) 860 (er1'980) 860 (#OT) S95'T  (¢0T) €6e »2e(q d1uedsiH-UoN
(o0u21343)  0'T (o0u2i343y)  0'T (L28) sov'zt (128) 89€C a)ym oluedsiH-UoN
aoey
(doussgpayy) 0T (ouvigyay) 0T (ev1) e6vi'e (2L  60C 08-0L
(L9T'6TT)  THT (e8T'2eT) 98T  (098) oTr's  (2'8z) &GI8 69-09
(8e'z'TLT)  20°C (G9z's61) Lz (gse) s8le's (1) 88T'T 650G
(9s€'057) 86C (s6e'e82) vee  (8€T) 20z (€€2) €9 6v-8¢
aby

. SONSHIBoeel d1ydeIboursq

1D %56 HO 1D %S6 HO (%) N (%) N
pIENIPY pasnipeun ON SOA

14N Se91q pey erd

sJaljaq [euosiad pue ‘Buijasunod
Japinoad Ysionsuab pue sonsiialoeleyd slydesbowsp Aq suedionued Apnis J1sIS Buowe asn YA 1Sealq 10} S|eAIalul 82USPIJUOT 94GE Pue Solel SpPO

T alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Breast J. Author manuscript; available in PMC 2019 September 01.



Page 11

White et al.

(66'2'607) 0SC
(SoT'eTT) €7
(30u813)3)
(oTv'see) S9¢€
(30usi3j3y) 0T
(69°€'v57)  L0°€
(S7'2'86'T) 022
(16'0'62°0) 280
(3ouaia3y) 0T
(90°LT'S8'8) 6221
(svz'ore) €Lz
(ozz'seT) 2Lt
(3ousi33y) 0T
(esv'86'7) 29°€
(zez'z6'T) 112
(ouaia3y) 0T
(t22'122) 82
(ouaia3y) 0T
(9e'T'28°0) 60T
(3ousia3y) 0T
1D %S6 HO
pasnipy

(Szv'eoe) 65¢€
(voz'er't) oLt
(3ousiaj3y) 0T
(8zG'vey) €Ly
(3ousiaj3y) 0T
(z8€'297) 6TE
(T22'222) Sve
(16'0'52°0) 280
(oudi434) 0T
(2912 'e€0T)  S6VT
(tre'v97)  00°€
(021T'20T) C€T
(3ousia43y) 0T
(T9°e'evr'e) 962
(LTZ'18T) 86T
(oudi434) 0T
(vLz'eee) ¢se
(oudi43y) 0T
(9g'1'88°0) OTT
(dousiaey) 0T
1D %G6 HO
pesnipeun

Author Manuscript

(e°09)
(7€)
(6€1)

(T'9)
(8°¢6)

(526)
(8€)

(%)

65y, (¥'0.) TEOZ
8ST's  (8'¢2) 1S9
180 (#'S)  9ST
606 (reg) SL9
60T (992) 602'C
sov (T2) oz
g6c'c  (L08) 188
675's  (0S2) T2L
102'9  (2'9g) 8S0'T
oy (ge) o0t
18 (9eT)  z6E
1443 (920 9.
ge8'eT  (T08) TIE'e
8z¢ (e9) eat
€18'c  (e08) ¢€/8
198'TT  (S79) 098'T
910y  (0'8%) ¥8E'T
€66'0T (02S) TOS'T
8/8'€T  (¥'z6) 999'C
0.8 (ge) o0t
N (%) N
ON SOA

4N se91q pey erd

Author Manuscript

J92Ued Jsealq Bumab Jo soueyd Jaybiy 1e pjol pue payeL
J189UeD Isealq Jo aoueyd Jaybiy e Jou pjo} pue payfelL
J0300p 03 €1 ,upIqQ

139UeD Jsealq Jo A103s1y Ajiwey Inoge 10300p 03 pay[el
SOA
ON

A101s1y Ajiwey Jo asnedaq Buljasunod o1auab paniadey

# UONEIIUNWILIOD) J3PIAId

314 paseaou|
3S1I pasealoul JON/3AISN|oU0dU|
1s8] pey JI mou J,uo@
1581 O&/g aney Lupld
(Anwey) 15812044 10 TVOMHEG
NS1 paseatou|
SI Pasealoul J0U/3AISN|IU0dU|
1S3) pey JI MmouX 1,uoqg
158} O&/g aney 3,upld
(3189) 181 20 10 TVOHE
9olg
4
2 Uey) JameH
130U 1sealq ‘M SaAlje|al mw‘_mm_u 1ST 'ON
1912316 10 9402
%0¢ Uy} sso7]
81035 1404

y )S11 13Jue) 1Skalq JO Sainses|\

SIA
ON

aoueinsu

Author Manuscript

Author Manuscript

Breast J. Author manuscript; available in PMC 2019 September 01.



Page 12

White et al.

"S9|e1IeA YSLI J30UBD 1SBa1q J0 UoNeaIuNwWWwod Japiaoid 1oy 1snlpe Jou sa0p pue sa|qetien Jatjaq [euosiad Jayio pue olydelBowsp Joy sisnipe [apow a|qeLieAlNiA

s

"so|qeleA §a11aq [euosiad 1o ysil o11euab 104 1snfpe 10U SS0pP pue d]geLIEA UOIRIIUNWWO JapiAoid Jayio pue diydelBowsp Joy sisnipe [apow a|qerieAlniA

t

"$9|eleA §a118q Jeuosiad 1o UoneaIuNWILLI0D JapIAcid “Ysii 9118ush Jayio 10y 3snipe Jou seop pue sajqelieA olydelBoluap 1oy sisnfpe [apow a|geLeARN|A

1
‘Aluo sajqerren alydelbowap Jayio 1oy palsnipe Ajrenniy
*

(¥0z'28T) 9T
(€9T'veT) T
(6T'T'68'0) €0T
(30u3813)3)
(SLz'esT) €Te
(SST'60T) 0T
(TT'18°0) 860
(ous1943y) 0T
1D %S6 dO
poEnipy

(z9z'00C) 62C
(8T'vT)  v9T
(ez1'e60)  L0T
(3ousi343y) 0T
(tTrv'sge) eve
(toz'sy1) LT
(62'T'16'0) 80T
(ousiaay) 0T
1D %S6 dO
pewsnipeun

Author Manuscript

(e'6T)
(9'0¢)
(00¢)
(z'81)

(s9)

(T'ov)
(L'v€)
(Tom)

(%)

4N se91q pey erd

068°C
1657
867"y
T€L°C

6.2'T
926'9
(A
L0S'T

N
ON

(6'62)
(T've)
(212)
(e2T)

(981)
(¥09)
(0v2)
(¥9)

(%)

SOA

Author Manuscript

298 1SOIN
786 3loN
929 sse
9G€ 15e97
Al1opn
LES Jaybiy yoniy
€SK'T 1aybiH
269 awres sy} Inoqy
G81 J3MO] 10 J8MO| YINA|

31| JBA0 J30UBD Isealq Buimab Jo seoueyd ‘abe swies e UsWOoM 1sow 0} pasedwo)
& SJoIId [eUosTad

N

Author Manuscript Author Manuscript

Breast J. Author manuscript; available in PMC 2019 September 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

White et al.

Table 2

Page 13

Odds ratios and 95% confidence intervals for breast MRI use among Sister Study participants at high risk of

breast cancer *by selected determinants

Demographicsf
Age
38-49
50-59
60-69
70-80
Race
Non-Hispanic White
Non-Hispanic Black
Hispanic
Other
Education
High school or less
Some college/associate degree
Bachelor's degree
Graduate degree
Marital
Divorced/separated/Widowed
Never married
Legally married/living as married
Income-Imputed
Less than $50,000
$50,000-$99,999
$100,000-$200,000
More than $200,000
Insurance
No
Yes

Provider Communication?

Received genetic counseling because of family history

No
Yes

Talked to doctor about family history breast cancer

Didn't talk to doctor

Talked and not told at higher chance of getting breast cancer

Talked and told at higher chance of getting breast cancer

Personal beliefs¥

OR

3.20
2.17
1.40

1.0

1.0
0.84
1.23
1.01

1.0
1.05
1.13
1.29

1.0
1.27
1.13

1.0
1.20
1.47
2.28

1.0
0.92

1.0
3.12

1.0
1.72
3.02

Ever Had Breast MRI

95% Cl

(2.43,4.21)
(1.68, 2.80)
(1.08, 1.81)

(Reference)

(Reference)
(0.63,1.12)
(0.85, 1.79)
(0.69, 1.46)

(Reference)
(0.85, 1.28)
(0.92, 1.40)
(1.04, 1.60)

(Reference)
(0.92,1.74)
(0.93,1.37)

(Reference)
(1.00, 1.46)
(1.19, 1.82)
(2.28, 2.96)

(Reference)

(0.66, 1.28)

(Reference)
(2.68, 3.62)

(Reference)
(1.16, 2.56)
(2.07, 4.34)
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Ever Had Breast MRI

OR
Compared to most women at same age, chances of getting breast cancer over lifetime
Much lower or lower 1.0
About the same 0.75
Higher 0.97
Much higher 1.80
Composite worry score
Least 1.0
Less 0.98
More 1.26
Most 1.42

95% ClI

(Reference)
(0.55, 1.01)
(0.73, 1.29)
(1.32, 2.44)

(Reference)
(0.79, 1.23)
(1.03, 1.56)
(1.14,1.77)

*
High Risk defined as BCRAT>=20% or self BRCA1/2positive or >=2 first degree relatives with breast cancer.

fMutuaIIy adjusted for other demographic variables only.

’tMuItivariabIe model adjusts for demographic and other provider communication variable and does not adjust for personal belief variables.

§Mu|tivariable model adjusts for demographic and other personal belief variable and does not adjust for provider communication variables.
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