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Abstract Concerns about the potential for genomic ad-

vances to increase health disparities have been raised.

Thus, it is important to assess referral and uptake of genetic

counseling (GC) and testing in minority populations at high

risk for hereditary breast and ovarian cancer (HBOC).

Black women diagnosed with invasive breast cancer Bage

50 in 2009–2012 were recruited through the Florida State

Cancer Registry 6–18 months following diagnosis and

completed a baseline questionnaire. Summary statistics,

Chi-square tests, and path modeling were conducted to

examine which demographic and clinical variables were

associated with referral and access to genetic services. Of

the 440 participants, all met national criteria for GC, yet

only 224 (51 %) were referred for or received GC and/or

HBOC testing. Variables most strongly associated with

healthcare provider referral for GC included having a

college education (OR 2.1), diagnosis at or below age 45

(OR 2.0), and triple negative tumor receptor status (OR

1.7). The strongest association with receipt of GC and/or

HBOC testing was healthcare provider referral (OR 7.9),

followed by private health insurance at diagnosis (OR 2.8),

and household income greater than $35,000 in the year

prior to diagnosis (OR 2.0). Study findings suggest efforts

are needed to improve genetic services access among a

population-based sample of high-risk Black women. These

results indicate that socioeconomic factors and physician

referral patterns contribute to disparities in access to ge-

netic services within this underserved minority population.
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Introduction

Of all cancers which develop in women in the United

States (US), breast cancer has the highest cancer incidence

regardless of race or ethnicity [1] and is the second most

common cause of cancer-related death among Caucasian

and Black women [2]. Approximately 5–10 % of BC is due

to highly penetrant inherited gene mutations [3, 4], the

majority of which are attributed to the BRCA1 and BRCA2

(BRCA) genes [5, 6]. The disproportionate cancer burden

faced by those with hereditary breast and ovarian cancer

(HBOC) may be put into perspective by comparing cancer

risks in BRCA carriers (*60–70 %) to those in the general

population (*8 %) [7, 8]. Identifying breast cancer sur-

vivors who are BRCA carriers, empowers them with op-

tions to substantially reduce their high risk for a second

primary breast cancer [9] as well as their 20–40 % lifetime

risk for ovarian cancer [7, 8, 10, 11].

Within the US, any physician may order BRCA testing;

however, genetic counseling (GC) prior to testing remains

the gold standard, endorsed by many professional organi-

zations [12–15]. According to U.S. national practice

guidelines, all women with breast cancer diagnosed age

B50 years should be offered genetic risk assess-

ment/counseling services [14]. However, national data

indicate that only *50 % of high-risk BC patients are
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referred for BRCA counseling or testing [16], with lower

access to testing among Blacks and Hispanics [17, 18]. In

addition to socioeconomic factors that may contribute to

variation in access [17, 18], there is less awareness of

testing among minorities [19, 20].

Growing healthcare disparities in HBOC testing neces-

sitate improving our understanding of access among mi-

norities as was recently identified as a research gap by the

US preventive services task force (USPSTF) [21]. In a

population-based sample of Black women with early onset

breast cancer, we sought to evaluate the prevalence of and

factors associated with (1) referral to genetic counseling

(GC) and (2) access to genetic services (including GC at-

tendance and/or BRCA testing).

Methods

Participants

Eligible participants were self-identified Black women di-

agnosed with invasive breast cancer at or below age 50

between the years 2009–2012 living in Florida at the time

of diagnosis, alive at the time of recruitment (6–18 months

after diagnosis), and English speaking. Upon approval of

the institutional review boards of the University of South

Florida and the Florida Department of Health (DOH), re-

cruitment was initiated using contact information on all

eligible participants released by the Florida State Cancer

Registry.

Participants were recruited 6–18 months after their di-

agnosis using previously described state-mandated re-

cruitment methods [22], which consisted of two mailings,

3 weeks apart, including a ‘telephone response card’ to

give potential participants the option to either decline (i.e.,

indicating that they did not wish to be contacted by phone)

or express interest in participation (i.e., indicating that they

were interested in having the study team call them to fol-

low up). If no response was received within 3 weeks of the

second mailing, a member of the study team attempted to

contact the potential participant by telephone to explain the

study and determine interest in participation. For those

willing to participate, written informed consent was ob-

tained, and a baseline study questionnaire was completed.

Measures

Clinical (i.e., age at diagnosis, stage of diagnosis, histo-

logic subtype, tumor receptor status) and demographic (i.e.,

primary insurance at diagnosis and employment at diag-

nosis) data were obtained from the cancer registry for all

potential participants in the sampling frame. Additional

information was obtained from consented participants who

completed a risk-factor questionnaire, including partner

status (dichotomized as married or living together versus

other), income in the year prior to diagnosis (dichotomized

as C$35,000 versus less than $35,000 to approximate the

median household income for Blacks in the US), history of

breast cancer in one or more 1st–3rd degree relatives (di-

chotomized as present versus absent), history of ovarian

cancer in one or more 1st–3rd degree relatives (di-

chotomized as present versus absent), and educational at-

tainment (dichotomized as college graduate versus no

college degree). Age at first breast cancer diagnosis was

dichotomized as B45 versus[45 based on the 2014 NCCN

guideline that all women diagnosed at or under age 45 be

tested for HBOC [14]. Complete tumor receptor status in-

formation was available from the registry for 291 par-

ticipants. An additional 77 were positive for at least one of

the three receptors (ER, PR, or HER2) and classified as

non-triple negative. Among the remaining 72 cases in

which triple negative (TN) tumor status could not be de-

termined from cancer registry data, this information was

obtained from medical records in 19 cases, through self-

report in 14 cases, and remained unknown in 39 cases.

Insurance status was dichotomized according to cancer

registry data as those having private insurance at the time

of diagnosis versus the uninsured and those with any type

of government insurance (i.e., Medicare, Medicaid, Indian

health services, Military) in the other group. There were 38

individuals reported as having ‘‘insurance not otherwise

specified,’’ which was considered missing data. Risk for a

BRCA mutation was estimated using 3-generation pedi-

grees obtained as part of the study in conjunction with

Myriad risk assessment tables.

Additional survey items assessed whether participants

had been (1) referred to genetic counseling by a healthcare

provider to learn about hereditary cancer risks; (2) saw a

genetic counselor to learn about cancer risks; and (3) had

BRCA testing. Results were verified through collection of

the BRCA test report in 86 % of individuals who indicated

that they had undergone testing.

Data analysis

Demographic and clinical characteristics available through

the cancer registry were summarized using descriptive

statistics. To assess for differences between consented

participants versus all others in the sampling frame within

the registry, comparisons were made using Pearson’s Chi-

squared test.

Response frequencies were assessed to create a Venn

diagram showing the numbers and proportions of those

who were referred to and/or accessed genetic counseling

and/or testing. Bivariate analyses were conducted using

Pearson’s Chi-squared test to determine significant
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differences between those who were referred to or accessed

genetic services (i.e., GC and/or BRCA testing) and those

who were neither referred nor accessed services. A two-

sided P value of B0.05 was considered statistically sig-

nificant. Bivariate analyses were conducted using SPSS

statistics for Windows, Version 20.

To further evaluate factors associated with referral to

and receipt of genetic services, a multivariable path model

was conducted using Mplus version 6.12. To simultane-

ously adjust for influential factors, those demographic and

clinical variables with a P value B 0.2 in bivariate analyses

were included in the model. Specifically, direct paths were

modeled between referred for GC and the following inde-

pendent variables: diagnosed at age B45, annual household

income C$35,000, college graduate, private insurance,

triple negative tumor status, ovarian cancer family history,

and breast cancer family history. Paths were also specified

between receipt of genetic services and these same inde-

pendent variables with the exception of ovarian cancer

family history. An additional direct path was added to

evaluate the relationship between referral for GC and the

final outcome (i.e., receipt of genetic services). Relative

strengths of associations between variables in the model

were determined using adjusted odds ratios (OR) with

95 % CI.

Results

A total of 1886 women with breast cancer diagnosed Bage

50 in 2009–2012 were reported as Black by the Florida

Cancer Registry. After excluding 182 who were deceased

and 57 deemed ineligible for other reasons, the total

number in the sampling frame was 1647 (Fig. 1). Par-

ticipants included all 440 women meeting inclusion criteria

who consented to the study and completed the baseline

questionnaire. Demographic and clinical comparisons be-

tween the 440 participants and all others in the sampling

frame revealed no statistically significant differences

(Table 1).

Given the study inclusion criteria of participants diag-

nosed with invasive breast cancer B50, all met national

guidelines for GC referral [14]. However, 216 (49 %) were

neither referred for GC by a healthcare provider nor ac-

cessed genetic services (including GC or BRCA testing)

(Fig. 2). Only 152 (35 %) were referred for GC, with 63 %

of referrals being made by oncologists. Of the 91 who saw

a GC, 70 underwent BRCA testing. An additional 89 un-

derwent BRCA testing (including 63 who were not referred

for genetic counseling and 26 who were referred but did

not see a GC).

Bivariate comparisons based on referral and access to

genetic services revealed several significant associations

(Table 2). Of the 440 participants, 97 were excluded from

the multivariable path model due to missing data. When

controlling for all other variables in the model, significant

positive associations with referral for GC included: college

education (OR 2.1, 95 % CI 1.3, 3.3); diagnosed Bage 45

(OR 2.0, 95 % CI 1.3, 3.0); and triple negative tumor (OR

1.7, 95 % CI 1.1, 2.6). Referral for GC was also strongly

associated with access to genetic services, including GC or

BRCA testing (OR 7.9; 95 % CI 5.0, 12.7). Other variables

demonstrating direct associations with access to genetic

services included: private health insurance (OR 2.8, 95 %

CI 1.7, 4.6); diagnosed Bage 45 (OR 2.2, 95 % CI 1.4,

3.6); and household income [$35,000 (OR 2.0, 95 % CI

1.2, 3.4). A simplified version of the model is shown in

Fig. 3 and illustrates the statistically significant paths.

Although bivariate analyses found significant associations

between receipt of genetic services and two other variables

(i.e., being a college graduate and triple negative cancer),

their lack of statistical significance suggests that their in-

fluence is primarily mediated through referral for GC; thus,

these paths are not shown in the final model (Fig. 3).

Discussion

Through a population-based study of young Black women

with breast cancer, our findings indicate that approximately

half were either referred for or accessed genetic services,

despite national practice guidelines which indicate all

should have been referred. Our findings highlight the need

to improve identification of high-risk patients and address

existing disparities in access.

Other registry-based efforts to determine patient referral

and/or access to genetic services among breast cancer

survivors are limited to two prior studies [23, 24]. In a
Fig. 1 Breakdown of the population, sampling frame, and study

participants
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study of 289 breast cancer survivors diagnosed \50,

42.2 % reported receiving GC [23]. Blacks were under-

represented among the study sample, comprising 8.3 % of

respondents, yet 21.3 % of non-respondents. Nevertheless,

among the 24 Black participants, only 5 (21 %) reported

having received GC, which is similar to the proportion who

reported having seen a genetic counselor in our study (i.e.,

22.5 %). In another registry-based study which included

546 high-risk breast cancer survivors, McCarthy et al. re-

ported that 53 % of participants reported that a physician

had recommended BRCA testing to them. Given that 90 %

of participants in this study were White, no data were

reported according to race, precluding race-based com-

parisons with our results.

Nonetheless, our finding that nearly half of the Black

women were referred to or accessed genetic services was

higher than expected based on reports of racial disparities

in physician referral [25] and access [17–19, 25]. Fur-

thermore, the proportion of young Black breast cancer

survivors who had BRCA testing in our study (36 %) was

substantially higher than expected given that only 12 % of

82 Black women had testing in a national study of insured

breast cancer survivors diagnosed between age

20–40 years [17]. However, this earlier study was based on

Table 1 Clinical and

demographic variables of

participants and non-

participants

Participants Non-participantsa P value

N = 440 N = 1207

Mean age at cancer diagnosis (SD) 42.10 (6.09) 42.61 (6.37) 0.15

Stage (n (%))

Localized 230 (52.3) 580 (48.1) 0.08

Regional 182 (41.4) 502 (41.6)

Distant 21 (4.8) 95 (7.9)

Unstaged 7 (1.6) 30 (2.5)

Histologic subtype (n (%))

Ductal 347 (78.9) 976 (80.9) 0.47

Lobular 25 (5.7) 48 (4.0)

Mixed 29 (6.6) 84 (7.0)

Other/unknown 39 (8.9) 99 (8.2)

ER/PR/HER2 receptor status known (n (%)) 291 (66.1) 776 (64.3) 0.49

Receptor status (n (%))b

Triple negative 78 (26.8) 188 (24.2) 0.39

Non-triple negative 213 (73.2) 588 (75.8)

Married or cohabiting (n (%))

Yes 173 (39.3) 524 (43.4) 0.26

No 260 (59.1) 659 (54.6)

Unknown 7 (1.6) 24 (2.0)

Insurance at diagnosis (n (%))

Not insured 47 (10.7) 114 (9.4) 0.79

Private insurance 245 (55.7) 709 (58.7)

Medicaid 73 (16.6) 192 (15.9)

Medicare 21 (4.8) 45 (3.7)

Military or Indian public health services 16 (3.6) 34 (2.8)

Other insurance 33 (7.5) 94 (7.8)

Unknown 5 (1.1) 19 (1.6)

Employment at diagnosis (n (%))

Unemployed 51 (11.6) 133 (11.0) 0.62

Employed 275 (62.5) 732 (60.6)

Unknown 114 (25.9) 342 (28.3)

Metropolitan (n (%)) 422 (95.9) 1159 (96.5) 0.92

a There were 16 individuals included with ‘‘non-participants’’ who consented but did not complete the

baseline survey
b Valid percentages are shown based on those individuals where information for all three receptors was

known
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records from 2004 to 2007 and reported that women di-

agnosed in 2007 were 3.7 times as likely to be tested as

those diagnosed in 2004. Thus, our higher rates of access to

GC and/or BRCA testing may be explained by our more

recent years of recruitment.

Another potential factor contributing to the relatively

high rate of BRCA testing observed in our study could be

the influence of multiple direct-to-consumer marketing

campaigns in Florida [26–28]. Additionally, marketing to

community-based physicians by commercial laboratories

may contribute to increasing numbers of clinicians across

disciplines who order genetic tests [29, 30]. Thus, such

marketing efforts may have contributed to the higher than

expected rates of testing observed in young Black breast

cancer survivors in our study.

Although the proportion of Black women who accessed

clinical BRCA testing in our study is encouraging, sub-

stantial disparities in genetic services referral and access

exist even within this minority population. Given that re-

ceipt of a referral from a healthcare provider was the

strongest predictor of accessing genetic services in both our

study and the recent McCarthy et al. study [24], improving

appropriate referral rates is critical. Our model indicates

that diagnosis at or below age 45 and triple negative dis-

ease are both associated with referral, which suggests that

healthcare providers recognize that these risk factors confer

an increased likelihood of hereditary breast cancer, con-

sistent with other research [31]. On the other hand, in

contrast to a recent study [31], family history of cancer

does not appear to strongly influence referral practices of

healthcare providers in our study. Despite this conflicting

finding, our results are consistent with studies that suggest

inadequate elicitation and documentation of cancer family

history in medical records [16, 32, 33]. Our finding that

those patients with a college education were more likely

than those without a college education to report receiving a

referral for genetic counseling is consistent with findings

from other studies [24, 34] and could be the result of

several possibilities including (1) healthcare providers may

be more likely to refer college educated patients than those

with lower educational attainment; (2) healthcare providers

who treat more highly educated patients may be more

likely to refer their patients compared to those healthcare

providers who treat patients with lower educational at-

tainment; and (3) patients with higher education may be

more aware of HBOC and/or more likely to bring this up

with their healthcare provider and request a referral even

though all of the women in this study would have been

eligible for GC based on national guidelines. Congruent

with results of other studies [17, 23], our results highlight

financial and insurance barriers associated with disparities

in access to genetic services.

Notably, women in our study diagnosed at or below age

45 were more likely to be both referred to and access ge-

netic services. Other studies have also reported an asso-

ciation between younger age at breast cancer diagnosis and

receipt of genetic services [23, 35]. This may be the result

of NCCN guidelines which indicate that breast cancer di-

agnosis Bage 45 is sufficient to warrant BRCA testing re-

gardless of family history. Furthermore, many insurers

cover BRCA testing in women Bage 45 regardless of

family history, whereas those over age 45 usually require

additional personal and/or family history of cancer [36].

The current study has a number of strengths including

the population-based design resulting in a large represen-

tative sample of young Black breast cancer survivors in the

state of Florida based on available clinical and demo-

graphic variables. As a result, findings are likely to provide

a more accurate and updated estimate of GC referral and

receipt of genetic services within this underserved minority

Fig. 2 Referral and access to

genetic services among young

Black breast cancer survivors

(N = 440)
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Table 2 Comparisons of demographics and clinical characteristics based on referral for genetic counseling (GC) and whether genetic services

were accessed

Referred for GC

N = 152

Not referred

N = 288

P value Accessed services

N = 180

Not accessed

N = 260

P value

Age at first breast cancer (n (%))

B40 years 76 (50) 90 (31) \0.001* 95 (53) 71 (27) \0.001*

41–45 years 37 (24) 83 (29) 44 (24) 76 (29)

46–50 years 39 (26) 115 (40) 41 (23) 113 (43)

Insurance at diagnosis (n (%))

Private 94 (62) 144 (50) 0.009* 128 (71) 110 (42) \0.001*

Governmenta 44 (29) 120 (42) 39 (22) 125 (48)

Unknownb 14 (9) 24 (8) 13 (7) 25 (10)

Annual household income (n (%))

\$35,000 61 (40) 155 (54) 0.003* 62 (34) 154 (59) \0.001*

C$35,000 82 (54) 112 (39) 109 (61) 65 (25)

Unknownb 9 (6) 21 (7) 9 (5) 21 (8)

Education (n (%))

College graduate 80 (53) 95 (33) \0.001* 97 (54) 78 (30) \0.001*

Some college or vocational training 47 (31) 108 (38) 60 (33) 95 (36)

BHigh school/GED 25 (16) 83 (29) 23 (13) 85 (33)

Unknownb 0 2 (1) 0 2 (1)

Receptor status (n (%))c

Triple negative 43 (28) 58 (20) 0.107 53 (29) 48 (18) 0.009*

Non-triple negative 101 (66) 199 (69) 113 (63) 187 (72)

Unknownb 8 (5) 31 (11) 14 (8) 25 (10)

Family history of ovarian cancer (n (%))d

Yes 26 (17) 33 (11) 0.098 27 (15) 32 (12) 0.415

No 126 (83) 255 (89) 153 (85) 228 (88)

Family history of breast cancer (n (%))d

Yes 92 (61) 156 (54) 0.201 111 (62) 137 (53) 0.062

No 60 (39) 132 (46) 69 (38) 123 (47)

Risk for carrying a BRCA mutation (n (%))e

[10 % risk 53 (35) 95 (33) 0.642 62 (34) 86 (33) 0.747

B10 % risk 95 (62) 188 (65) 114 (63) 169 (65)

Missing 4 (3) 5 (2) 4 (2) 5 (2)

Married or cohabiting (n (%))e

Yes 62 (41) 115 (40) 0.906 76 (42) 101 (39) 0.420

No 90 (59) 171 (59) 102 (57) 159 (61)

Unknown 0 2 (1) 2 (1) 0

Children (n (%))

Yes 134 (88) 252 (88) 0.841 156 (87) 230 (90) 0.573

No 18 (12) 36 (12) 24 (13) 30 (11)

Number of married participants differs from Table 1 given that marital status from baseline surveys are reported here

* Statistically significant at p\ 0.05
a Government insurance includes Medicare, Medicaid, Indian health services, and Military
b Unknown were not included in analyses
c Numbers for whom receptor status is known differ from Table 1 because study participants who were positive for any one of the three

receptors (ER, PR, or HER2) were coded as non-triple negative and receptor status was determined through medical records or self-report for

others
d One or more first, second, or third degree relatives affected
e Calculated using pedigree data and Myriad risk assessment prevalence table
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population compared to prior studies that had limited rep-

resentation of Black women, used non-population-based

sampling, or were conducted earlier. Furthermore, we were

able to confirm access to BRCA testing through medical

record verification in most cases. Other strengths include

the use of path modeling which examined referral and

access to genetic services simultaneously while controlling

for the effects of other demographic and clinical variables.

Despite these strengths, there remain some limitations

such as our inability to confirm that observed associations

were causal. However, given that variables hypothesized to

contribute to genetic services access occurred prior to ac-

cessing services, the logic of the path model is supported.

Furthermore, there was missing data; however, findings

from sensitivity analyses conducted for variables that had

missing data for more than 5 % of cases (i.e., tumor re-

ceptor status, private insurance, and income) determined

that bivariate relationships were robust regardless of which

dichotomous category the missing data were included (data

not shown). Other considerations include reliance on self-

report with regard to GC referral and receipt of genetic

counseling. However, receipt of genetic testing was ver-

ified in most cases. Finally, our findings were based on

access in young Black women; thus, we were unable to

compare across populations. However, another funded ef-

fort is currently underway to recruit non-Blacks within the

same sampling frame so that access can be compared

across populations.

In summary, our findings demonstrate that among young

Black breast cancer survivors, socioeconomic factors and

physician referral patterns contribute to disparities in ac-

cess to BRCA testing. However, it remains important to

better understand the etiology of these disparities in access

through assessing other potentially modifiable facilitators

and barriers to genetic service access such as psycho-

logical, cultural, and geographic factors. In addition to

patient-specific factors, it is also important to examine

factors associated with genetic referral practices of clinical

providers and develop solutions by which to facilitate

identification and referral of high-risk patients. Ultimately,

concerted efforts at multiple levels are needed to address

differential access and utilization of GC and testing among

young Black women in order to reduce the growing

healthcare disparities in clinical cancer genetics.
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