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• Despite increases in the rate of testing for BRCA and Lynch syndrome, many high-risk women remain unidentified.
• Underserved populations who do not access genetics services are at risk of missing opportunities for cancer prevention.
• Socioeconomic factors, poor communication, concerns about misuse of genetic data contribute to poor use of genetic services.
• Research is needed to specifically identify barriers to receipt and use of cancer genetics services.
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An estimated 2–5% of endometrial cancers and 15–20% of high-grade, non-mucinous epithelial ovarian cancers
have an underlying hereditary cause. Appropriate risk assessment, genetic counseling, and germline genetic test-
ing for cancer predisposition genes in both gynecologic cancer patients and their at-risk relatives is essential for
effective delivery of tailored cancer treatment and cancer prevention. However, significant disparities exist
within medically underserved and minority populations in the United States regarding awareness of, access to,
and use of genetic services. The objectives of this review are to summarize the literature on genetic counseling
and genetic testing of gynecologic cancer patients, the cascade genetic testing of their families following the iden-
tification of a germline mutation associated with susceptibility to cancer, to highlight disparities between popu-
lations, and to present some potential remedies.
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1. Introduction

Adiagnosis of invasive epithelial ovarian, fallopian tube, andprimary
peritoneal cancer (EOC) or endometrial cancer warrants the use of ge-
netics services, including hereditary cancer risk assessment, genetic
counseling, and germline genetic testing. Despite recommendations
for genetics services in this patient population, substantial disparities
exist in the awareness of, access to, and use of genetic services among
medically underserved and minority populations.

A significant fraction (15–20%) of EOC has an underlying hereditary
cause, especially those that have high-grade, non-mucinous histology
[1,2]. For example, up to 25% of high-grade serous ovarian carcinomas
are hereditary, primarily due to germline mutations in BRCA1 and
BRCA2 (BRCA1/2) [1]. Identification of a germline mutation in BRCA1/
2 can have significant implications for cancer treatment, including the
use of pharmacologic inhibitors of the enzyme poly-ADP ribose poly-
merase (PARP). Additionally, studies have suggested that individuals
with EOC and a germline BRCA1/2mutationmay have better responses
to treatment, and better outcomes following treatment, as compared to
those without germline mutations [2,3]. In addition to implications for
EOC treatment, identification of a BRCA1/2 germlinemutation can indi-
cate increased lifetime risks for other types of cancer. Women with a
BRCA1/2mutation are estimated to have lifetime risks to develop breast
cancer of approximately 40–80%, as compared to general U.S. popula-
tion lifetime risk of approximately 12% [4]. Other cancer risks have
been associated with germline BRCA1/2 mutations, including increased
risks for pancreatic cancer, melanoma, male breast cancer, and prostate
cancers [5]. Therefore, more frequent cancer screening and more ag-
gressive risk-reduction strategies are warranted in populations with a
BRCA1/2 mutation.

In addition to BRCA1/2, up to 10–15% of hereditary EOC may be due
to germline mutations in the LS genes [6]. Identification of a germline
mutation in a LS gene can have similar clinical implications (such as
guiding decisions for cancer treatment, specifying cancer risks, and sig-
naling cancer risks for family members), but differences exist by cancer
types, lifetime risks, and risk-reduction strategies. Ovarian cancers asso-
ciated with LS are more histologically variable, with mutations identi-
fied primarily among patients with endometrioid and clear cell
carcinoma; with some cases of LS identified among individuals with
high-grade serous, low-grade, and mucinous ovarian carcinomas [1].
Mutations in LS genes are also responsible for b5% of endometrial can-
cers [7]. Lifetime risks to develop endometrial cancer among women
with LS are significantly increased, and the risks vary by gene (from life-
time risks as low as 15% associated with a PMS2mutation, to as high as
25–60% when an MLH1 or MSH2 mutation is present) [8]. Other gene-
specific cancer risks have been associated with mutations in LS genes,
including risks for prostate cancer (up to 30% lifetime risk), stomach
cancer (up to 13% lifetime risk), hepatobiliary tract cancer (up to 4% life-
time risk), urinary tract cancer (up to 7% lifetime risk), small bowel can-
cer (up to 6% lifetime risk), and pancreatic cancer (up to 6% lifetime risk)
[8]. From a treatment perspective, identification of a LS mutation typi-
cally indicates tumor mismatch repair deficiency and microsatellite in-
stability (MSI) which have implications for immunotherapy treatment.

1.1. Current guidelines for genetics evaluation of patients with gynecologic
cancer

The National Comprehensive Cancer Network (NCCN) and several
professional organizations have produced guidelines to aid in the iden-
tification individuals suspected to have BRCA1/2 or LS mutations. In
2007, the NCCN guidelines recommended that all women diagnosed
with EOC receive genetic risk evaluation, and consider germline
BRCA1/2 genetic testing [9]. More recent versions of the NCCN guide-
lines acknowledge that BRCA1/2-related EOCs are typically epithelial
with non-mucinous histology, whereas other histologic types of EOC
may be associatedwith LS. In 2014, the Society of Gynecologic Oncology
(SGO) produced a clinical practice statement recommending that all
women diagnosed with EOC should receive genetic counseling and be
offered genetic testing for BRCA1/2 [10]. More recent SGO statements
have called for universal BRCA1/2 testing of patients with EOC and uni-
versal evaluation for LS among patients with endometrial cancer [11].

The guidelines for the evaluation of LS inwomen diagnosedwith en-
dometrial cancer are less direct. Current NCCN guidelines recommend
evaluation for LS in women who are:

• Diagnosed with endometrial cancer under the age of 50, or
• Diagnosed with endometrial cancer and a synchronous or
metachronous LS-related cancer, or

• Diagnosedwith endometrial cancer with evidence of mismatch repair
deficiency, or

• Diagnosedwith endometrial cancer in the setting of a family history of
LS-related cancers [12].

The NCCN's LS genetic testing strategy is similarly complex and in-
cludes first evaluating the endometrial tumor for mismatch repair defi-
ciency either through immunohistochemistry (IHC) and/or
microsatellite instability (MSI) analysis, or performing germline genetic
testing of MLH1, MSH2/EPCAM, MSH6, and PMS2, or germline genetic
testing using a multigene panel that includes LS genes as well as other
relevant genes [12].

Best practice provision of genetics services in a well-resourced set-
ting includes referral of patients with EOC and endometrial cancer for
genetic counseling and a comprehensive risk assessment. Comprehen-
sive risk assessment includes the collection of a three-generation
cancer-specific family history (pedigree) and discussion of the benefits
and limitations of current genetic testing options (which may include
testing of a single gene mutation, hereditary cancer condition-specific
testing such as evaluation of the LS genes, or multi-gene panel testing
as indicated based on personal and family history of cancer). Tailored
and personalized discussion of possible results of genetic testing and
their implications for the patient and their family, provision of psycho-
social support and anticipatory guidance, and disclosure of the results
of genetic testingwith a result-guided cancer risk assessment for the pa-
tient and their relatives should also be performed. Because African-
American (AA), Latina, Asian, and Caucasian patient populations may
have significantly different concerns regarding genetic testing and its
implications, genetic counseling sessions should be customized and tai-
lored to the health literacy, education, emotional, and cultural needs of
patients [13,14]. Following the identification of amutation, it is standard
practice for the patient to receive a copy of his or her genetic testing re-
sults, along with a family letter designed to facilitate communication
about the mutation and recommend cascade testing of relatives.

1.2. Current guidelines for genetics evaluation and cascade testing of first-
degree relatives

Cascade testing is the process by which genetic counseling and site-
specific genetic testing are completed among at-risk relatives of an
index patient (or proband) in a sequential manner based on the
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likelihood that they will test positive [15]. Mutations in BRCA1/2 and LS
genes are inherited in an autosomal dominant fashion. A proband'sfirst-
degree relatives (biological children, full-siblings, and parents) have a
50% chance of inheriting the mutation and the associated elevated can-
cer risks. The current NCCN guidelines recommend that at-risk blood
relatives of an individual diagnosed with a hereditary cancer predispo-
sition gene mutation should be notified that a mutation has been iden-
tified in their family, and recommended to consider genetic counseling
and genetic testing for the identified mutation [12,16]. Relatives found
to have inherited the familial mutation are then encouraged to undergo
NCCN guideline recommended intensive cancer screening, chemopre-
vention, and/or risk-reducing, prophylactic surgery.

1.3. Disparities in the receipt of genetics services among patients with gyne-
cologic cancer

Although guidelines exist for assessment, genetic counseling, and
genetic testing of patients diagnosed with EOC and endometrial cancer,
patients are not receiving these services consistently or equitably.

Among patients diagnosed with EOC, the rates of guideline-
compliant referral to genetics services ranged from as low as 12% in
Table 1
Rates of genetics evaluation of patients with epithelial ovarian cancer stratified by race and eth

Publication Population Time period Primary
focus of
publication

Rate

Meyer et al.
(2010)
[17]

3765 “High risk” EOC patients at
MD Anderson Cancer Center

1999–2007 Referral for
GC/GT

1999: 12
(9/74)
2007: 48
(52/109

Powell et al.
(2013)
[19]

38 “High risk” EOC patients at
Kaiser Permanente Northern
California

Jan.
2008–June
2008

Referral for
GC/GT

18.4% (7

Completion
of GC

5.3% (2/

Petzel et al.
(2014)
[20]

495 EOC patients at University of
Minnesota Women's Cancer
Center

April 2007–
April 2009

Referral for
GC/GT

17–30%

Febbraro
et al.
(2015)
[21]

290 EOC patients at Brown
University Women's Oncology
Center

2004–2010 Referral for
GC/GT

14.5%

Wright
et al.
(2016)
[22]

11, 966 EOC patients from U.S.
MarketScan database

July 2009–
June 2013

Completion
of GT
(BRCA1/2)

17.4%

Childers
et al.
(2017)
[23]

206 EOC patients from U.S.
National Health Interview Surveys

2005, 2010,
2015

Referral for
GC/GT

13.1%

Completion
of GT

10.5%

Uyar et al.
(2018)
[24]

207 EOC patients at a Medical
College of Wisconsin Gynecologic
Oncology

Jan.
2008–Nov.
2013
(baseline)

Referral for
GC/GT

46% (96/

Completion
of GC

69.8% (6

Completion
of GT

82.1% (5

Swanson
et al.
(2018)
[25]

75 EOC patients at Mayo Clinic
Rochester

Jan. 2013–
Dec. 2013
(baseline)

Referral for
GC/GT

44.0% (3

Completion
of GC

88% (29/

Completion
of GT

79% (23/

Gross et al.
(2018)
[26]

718 EOC and breast cancer
patients from the Southern
Community Cohort Study

March
2000 –June
2014

Completion
of GT

8.7% (8/
*include
breast an
EOC pati

Manrriques
et al.
(2018)
[18]

236 EOC patients at UCSF
Gynecologic Oncology

Aug. 2012 –
Jan. 2016

Referral for
GC/GT

53%
(126/23

Completion
of GC

68% (86/

Completion
of GT

92% (79/

Abbreviations: EOC, epithelial ovarian cancer; GC, genetic counseling; GT, genetic testing; AA,
patients diagnosed in 1999 to as high as 53% in 2012–2016 as shown
in Table 1 [17,18]. Among ten studies specifically reviewing guideline-
compliant referral and receipt of genetics services among patients
with EOC in the U.S., only three studies specifically assessed the associ-
ation between patient's race/ethnicity and referral rates [17–26]. Two
studies found that AA and Hispanic race/ethnicity were associated
with lower rates of referral [17,18].

Fewer studies have assessed guideline compliance or rates of tumor
screening (IHC and/or MSI) completion, genetic counseling, or genetic
testing among patients diagnosed with endometrial cancer in the U.S.
Variability in current guideline recommendations for patients with en-
dometrial cancer complicates the evaluation of guideline compliance.
Clinical implementation of tumor screening is also variable from hospi-
tal to hospital, and can vary by which healthcare provider orders the
testing, receives the results, interprets the findings, and triages patients
to genetics services [27]. Rates of genetics evaluation among patients
with endometrial cancer are as low as 13.4% to as high as 100%; the lat-
ter figure reported in the context of universal tumor testing in a re-
search setting [28]. Most of the literature regarding universal testing
of endometrial cancer tumors has evaluated outcomes of testing in a re-
search environment, rather than the fidelity of universal testing
nicity.

Race/ethnicity evaluation

%

%
)

82% of patients were white, 4% AA, and 10% Hispanic. AA patients were less
likely to be referred than white patients (OR = 0.25, 95% CI: 0.09–0.70), p =
0.009

/38) No difference in referral rates by patient race.

38)

Race/Ethnicity not reported in patient demographics.

95% of patients were white. No difference in referral rates by patient race.

Race/Ethnicity not reported in patient demographics.

Race/Ethnicity data collected but not analyzed in relation to referral or
testing rates.

207) Race/Ethnicity not reported in patient demographics.

7/96)

5/67)

3/75) Race/Ethnicity not reported in patient demographics.

33)

29)

92)
s
d
ents

62% of patients were AA, and 33% white.
Race/Ethnicity data collected but not analyzed in relation to testing rates.

6)
60.2% of patients were white, 14% Latina, 13% Asian, and 4% AA. Rates of
referral were lower for AA and Latina patients (p = 0.035). Rates of referral
differed significantly by patient race, insurance type, and primary spoken
language.

126)

86)

African-American/Black.



Table 2
Rates of genetics evaluation of patients with endometrial cancer stratified by race and ethnicity.

Publication Population Time period Primary focus
of publication

Rates Race/ethnicity evaluation

Universal tumor testing
Batte et al.
(2014)
[29]

614 total EC patients at MD Anderson Cancer
Center (408 + 206)

All prior to &
including 2011
- Aug 2013

LS-suggestive
tumor testing
result

10.3%
(63/614)

Race/Ethnicity not reported in patient demographics.

Completion of
GC

50.8%
(32/63)

Completion of
GT

78.1%
(25/63)

Dillon
et al.
(2017)
[30]

233 EC patients at Dartmouth-Hitchcock
Medical Center

May 2015-Dec
2016

LS-suggestive
tumor testing
result

4.7%
(11/233)

Race/Ethnicity not reported in patient demographics.

Referral for
GC/GT

90.9%
(10/11)

Completion of
GT

80.0%
(8/10)

Adar et al.
(2018)
[28]

484 EC patients at Massachusetts General
Hospital and North Shore Medical Center

2013–2015 LS-suggestive
tumor testing
result

6.6%
(32/484)

84% of patients were white. Race/Ethnicity data collected but not
analyzed in relation to testing rates.

Referral for
GC/GT

100%
(32/32)

Completion of
GC

53.1%
(17/32)

Completion of
GT

94.1%
(16/17)

Mixed evaluation guidelines
Moline
et al.
(2013)
[31]

245 EC patients at Cleveland Clinic. (3 cohorts
based on date of diagnosis corresponding
guideline)

June 2009-Dec.
2012

LS-suggestive
tumor testing
result

18.0%
(44/245)*

Race/Ethnicity not reported in patient demographics.

Referral for
GC/GT

95.5%
(42/44)*

Completion of
GC

81.0%
(34/42)*

Completion of
GT

82.4%
(28/34)*

Frolova
et al.
(2015)
[32]

637 EC patients at Barnes Jewish Hospital. (2
cohorts based on pre/post-universal tumor
testing initiated Dec. 2012)

Jan. 2011-Dec.
2013

Completed
IHC tumor
testing

58.9%
(375/637)
*

Race/Ethnicity not reported in patient demographics.

LS-suggestive
tumor testing
result

11.2%
(42/375)*

Referral for
GC/GT

N100%
(44/42)*

Completion of
GC

79.5%
(35/44)*

Completion of
GT

74.3%
(26/35)*

Lee et al.
(2018)
[33]

583 EC patients at 2 NYU Oncology Care
Centers. (1 cohort, 4 ways to meet “High risk”
criteria)

Nov 2012-Dec
2016

“High risk”
criteria met

31.6%
(184/583)
*

50.9% of patients were white. “High risk” criteria were met most
frequently among Asian women and least among AA women. Rates
of genetic testing were b45% in each race/ethnicity

Referral for
GC/GT

57.6%
(106/184)
*

Completion of
GC/GT

61.3%
(65/106)*

Other process/evaluation guidelines
Backes
et al.
(2011)
[34]

384 EC patients at Ohio State University
Medical Center

2007–2009 “High risk”
criteria met

12.2%
(47/384)

Race/Ethnicity not reported in patient demographics.

Referral for
GC/GT

57.4%
(27/47)

Completion of
GC

48.1%
(13/27)

Completion of
GT

61.5%
(8/13)

Febbraro
et al.
(2015)
[21]

216 EC patients at Brown University Women's
Oncology Center

2004–2010 Referral for
GC/GT

13.4% 92.3% of patients were white. No difference in referral rates by
patient race.

Key: * = cumulative totals across cohorts.
Abbreviations: EC, endometrial cancer; IHC, immunohistochemistry; LS, Lynch syndrome; GC, genetic counseling; GT, genetic testing; AA, African-American or black.
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implementation in a clinical environment. Of eight studies reviewed in
Table 2 that specifically addressed rates and outcomes of tumor testing,
genetic counseling, and genetic testing among endometrial cancer pa-
tients in the U.S. [21,28–34] three occurred in controlled, research-
based environments [28–30]; three evaluated the effects of shifting
screening guidelines [31–33]; and two evaluated general genetics eval-
uation processes [21,34]. Only one of these studies attempted to evalu-
ate the association between patient race/ethnicity and receipt of
genetics services, and the results of the analysis found tumor testing
rates were low (b45%) across all racial/ethnic groups [33].

1.4. Disparities in genetic evaluation and cascade testing of first-degree
relatives

Probands disclose and share their genetic testing results with over
80% of their first-degree relatives, but rates of subsequent genetic test-
ing among those relatives remain low, with only 15–51% of relatives
completing cascade testing [35,36]. Following the identification of a
BRCA1/2 mutation, results are more likely to be communicated to
first-degree and female relatives, but less often tomore distant relatives
[37]. Unsurprisingly, females and first-degree relativesweremore likely
to pursue genetic testing [35,37].

Among families diagnosed with LS, a systematic review reported
that uptake of genetic testing among first-degree relatives was 52%,
with female gender, higher level of education, and age b50 years all pre-
dictive of uptake [38]. In terms of disclosure to more distant relatives,
one study reported that positive test results for a LS mutation were
disclosed to 64% of second-degree relatives [39]. Again, females and
first-degree relatives weremore likely to follow upwith a clinician [39].

The majority of studies regarding cascade testing have been per-
formed among predominantly Caucasian women of middle to high so-
cioeconomic status, most often recruited from tertiary care centers
[35,37]. One survey study of racially and socioeconomically diverse pa-
tient populations reported that probandswith a BRCA1/2mutation seen
at a public hospital had lower rates of cascade testing among their blood
relatives (29%) than probands seen at a tertiary care center (77%), and
also suggested that relatives of non-white patients were less likely to
undergo cascade testing [40]. However, this study did not report the
overall number of at-risk relatives, so the rates of family communication
and cascade testing are unknown. A subsequent structured interview
study of 73 patients from the same public hospital and tertiary care cen-
ter who tested positive for a BRCA1/2 mutation reported proband dis-
closure of test results to 73% of at-risk relatives, and a self-reported
testing uptake rate of 31% among those relatives [36]. The study deter-
mined that the proband's race was a significant predictor of both result
disclosure and cascade testing uptake among relatives, with AA and
Asian/Pacific Islander probands significantly less likely to disclose re-
sults, and relatives of AA probands less likely to have been tested [36].

1.5. Current barriers to genetic testing among patients with gynecologic
cancer

Barriers to genetic risk assessment, genetic counseling, and genetic
testing of patients with gynecologic cancer exist throughout the U.S.
population, but racial and ethnic minority populations may encounter
unique barriers. A study conducted by Glenn et al. [41] from 2004 to
2006 revealed that a leading reason why AA, Asian, and Hispanic
women did not undergo BRCA1/2 testing was lack of awareness of the
availability of this service. By contrast, a greater medical knowledge
base is positively associated with increased motivation to undergo ge-
netic counseling and testing, and this also is associated with patient-
initiated inquiry for services [42]. Furthermore, racial/ethnic disparities
in testing are driven, at least in part, by differences in physician's recom-
mendations for genetics evaluation. Both oncologists and surgeons
treating patients with breast cancer are less likely to recommend
BRCA1/2 testing to AA women than to white women, even after
adjusting for the predicted risk of a mutation [43].

Following a recommendation or referral for genetics evaluation ser-
vices, barriers to patient receipt of genetics services include lack of
awareness of the purpose or goal of having genetic services, poor com-
munication or limited knowledge of family medical history, inaccurate
risk perception (regarding cancer risks and risks of inheriting a heredi-
tary cancer predisposition), time required to travel to and attend genet-
ics and other medical appointments, and other socioeconomic factors
[44,45]. Additionally, distrust of the medical system as well as concerns
about howgenetic informationmaybe used have beendemonstrated to
contribute to disparities in testing for breast cancer patients, with one
study reporting strong correlation between medical mistrust and
lower genetic testing engagement [46–48]. In addition, the current de-
mand for risk assessment and counseling by certified genetic counselors
exceeds the U.S. workforce supply. Clinical genetic counseling services
are also unequally distributed across the U.S., with services primarily lo-
cated in major cities and academic medical centers, which may exacer-
bate patient barriers related to poor geographic access, especially for
individuals living in rural communities [49]. In the past, the cost of ge-
netic testing was a significant barrier to individuals who have received
recommendations to undergo testing. Although genetic testing costs
have since decreased, after a mutation is identified, there are significant
concerns about financial support and insurance coverage for individuals
with BRCA1/2 or LS mutations to obtain the recommended cancer
screening, preventive services, and risk-reducing surgeries [50]. Pa-
tients may also have concerns about data privacy, insurance, and em-
ployment discrimination, which may be particularly relevant in
populationswhoobtain health insurance or employment through infor-
malmeans or through small businesses and agencies not covered by the
Genetic Information Nondiscrimination Act (GINA) [51].

1.6. Additional considerations regarding genetic testing of patients with gy-
necologic cancer

The laboratory and technological options available for performing
hereditary cancer germline genetic testing have changed dramatically
over the past several years. Technical improvements in genetic testing
methodology started with the introduction of BRACAnalysis Rearrange-
ment Testing (BART) in 2006, clinical multi-gene panel testing using
next-generation sequencing in 2013, improvements to testing for
PMS2 to account for the presence of pseudogenes, and the evaluation
of the Boland inversion (exons 1–7) inMSH2, which have become clin-
ically available in recent years. Not all clinical testing laboratories have
the same or equivalent technical capabilities for genetic testing. This is
relevant to ensure that patients with gynecologic cancer receive appro-
priate and comprehensive genetic testing, and that gynecologic cancer
survivors have access to opportunities for additional testing as technol-
ogy continues to improve.

Changes in genetic testing technology, analysis of multiple genes,
and improved access to genetic testing among diverse populations
have increased the frequency of uncertain or conflicting results. Given
the lack of data available fromunderserved and diverse patient commu-
nities, in part due to historic lack of inclusion in research and lower rates
of clinical genetic testing, uncertain results (i.e., identification of vari-
ants of uncertain significance) aremore likely to be obtained in the test-
ing of ethnic or racial minority populations [52]. In addition to the
identification of uncertain results, discrepancies may arise in the inter-
pretation of these results across clinical laboratories, thereby increasing
the ambiguity of findings and the potential risk for clinical misinterpre-
tation and inappropriate clinical intervention with irreversible results,
such as unnecessary premenopausal salpingo-oophorectomy or mas-
tectomy [53]. Clinical genetic testing laboratories take different ap-
proaches to reporting uncertain results, determining whether variant
reclassification is applicable, and distributing amended classifications
to health care providers. Medically underserved communities and
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minority racial and ethnic populations are therefore at higher risk for
the burden of uncertainty when undergoing genetic testing. Accord-
ingly, awareness of laboratory processes regarding variant interpreta-
tion and reclassification are important to consider when offering
genetic testing in diverse patient populations.
1.7. Current barriers to cascade testing

The barriers to cascade testing of at-risk relatives are not well
established. Communication of positive genetic testing results, a key ini-
tial step, presents its own challenges. In a survey of genetic counselors,
almost half (46%) reported having had a patient refuse to notify an at-
risk relative [54]. The most commonly reported reasons for patient
non-disclosure of results to relatives included psychosocial consider-
ations, such as estranged relationships and risk or fear of changing the
family dynamics, and practical considerations, such as insurance or em-
ployment discrimination [54]. Communication of genetic test results
with relatives may also be inhibited by proband-specific factors, such
as lower levels of confidence in one's ability to share results, scoring
highly on measures of depressive symptoms, and the perception that
relatives are not in favor of hearing the results [55]. Although up to
80% of probands share their genetic testing results and advise relatives
to seek genetics assessment, sharing of detailed risk information, medi-
cal implications, and risk management recommendations, as demon-
strated by the relative's awareness of this information, may occur
much less frequently [56]. For example, one study reported that less
than half (45%) of surveyed relatives confidently knewof the availability
of predictive gene testing, and only 37% had good or complete aware-
ness of potential preventative options available to individuals with a
BRCA1/2 mutation; awareness was lower amongmore distant relatives
[56]. A study of families with LS investigated what information was ac-
tually shared by probands, and found that the genetic counseling note
was shared 53% of the time, whereas additional information, such as
testing laboratory information, online resources, or information about
genetics referral, were given to fewer than 33% of relatives. Females
and first-degree relatives were more likely to be given additional mate-
rial [39]. The baseline medical literacy necessary to convey results, as
well as understand the results' implications for relatives, may be a sig-
nificant limitation for many medically underserved groups. Addition-
ally, the gender of the proband may impact the communication
barriers experienced; men reported greater difficulty disclosing genetic
test results with at-risk family members, whereas women expressed
more emotional distress associated with discussion of results [57].

The majority of patients express the desire to share their genetic
testing result information with their relatives themselves. Unfortu-
nately, studies of mechanisms used by health care professionals' to sup-
port proband result disclosure have exhibited mixed utility. One study
found lower uptake of cascade testing following a physician's referral
for genetics evaluation than after relative's self-referral to genetics ser-
vices [58]. Health care provider–driven interventions aimed at improv-
ing family communication, including telephone discussions or mailed
information, have also yielded mixed results [59–61]. Letters from the
genetics service improved the proportion of at-risk relatives who got
cascade testing from23% to 40% in one study, and a study that usedmul-
tiple follow-up calls did show improvement in the outcome, i.e., contact
with genetic services [61]. In contrast, another study reported that a
telephone counseling program made no significant change in the rate
at which at-risk relatives contacted genetic services for appointment
or testing [59,60].

These findings indicate that knowledge, awareness, and family dy-
namics play important roles in communication of results and recom-
mendations for cascade testing. However, there remain significant
access barriers associatedwith social determinants of health, such as ac-
cess to care and health literacy factors. Moreover, only a few studies
have directly described or addressed genetic counseling and genetic
testing barriers among probands and their relatives frommedically un-
derserved populations.

1.8. Approaches to decreasing disparities in genetic counseling and genetic
testing

The findings described above emphasize the need for tailored and
culturally appropriate interventions aimed at increasing the awareness
of, access to, and uptake of genetic counseling and genetic testing in
medically underserved and diverse populations at risk for hereditary
predisposition to cancer.

Improvements in awareness of hereditary cancer, availability of local
genetics services, and communication of the importance of genetics
evaluationmay be effectively driven by efforts in the healthcare setting;
however, community-based public health campaigns and awareness ef-
forts may have a greater reach. In the health care setting, pilot studies
suggest that closer collaboration between cancer genetics services, pri-
mary care providers, and cancer care providersmay improve patient ac-
cess, especially when tailored to local populations [62]. In addition,
increased genetic knowledge and provision of tools and support for de-
livery of familial cancer risk assessment among physicians and nurses
caring for patients from racial and ethnic minority populationsmay im-
prove patient awareness of genetics services and cancer risk percep-
tions [63]. Community-based interventions have demonstrated some
benefit, and may warrant further evaluation. Previously reported inter-
ventions have included community awareness raising, cultural events,
use of local newspapers and radio, and a website supported by leaflets,
as well as locating services within the target community; collectively,
these approaches have effectively improved awareness of hereditary
cancer and collection of family history [44].

Strategies for increasing patient access to genetics services include
telegenetics (telemedicine technology to provide clinical genetic ser-
vices), group counseling sessions, integrating or embedding services
within specialty oncology clinics, initial genetic testing performed by
non-genetics clinicians, direct-to-consumer genetics education and
testing, quality improvement initiatives, and other clinic support tools
such as video education, computer-assisted family history collection,
and patient navigation [64–66]. Alternative service delivery models for
the provision of guideline-compliant genetics services have been pro-
posed, and initial research has been performed; however, knowledge
of the effectiveness, benefits, and risks of some deliverymodels remains
limited. The best-studied alternative service deliverymodel for genetics
services is the use of telephone genetic counseling, which may reduce
geographic barriers for patients. A recent randomized non-inferiority
trial demonstrated that delivery of telephone genetic counseling led to
outcomes thatwere non-inferior to standard in-person genetic counsel-
ing for hereditary breast and ovarian cancer. However, women who
were randomized to telephone counseling were less likely to complete
BRCA1/2 testing than those randomized to in-person counseling [67].
Subsequent analyses of this trial revealed that patient's race and ethnic-
ity moderated the association between randomization group and test-
ing, and that women from minority populations who received
telephone counseling were least likely to complete testing. Implemen-
tation of alternative service delivery models may reduce some difficul-
ties faced by medically underserved communities, but additional
research is needed todeterminewhether providing such alternatives ef-
fectively address all barriers and improve equitable access to genetics
care.

At the same time that alternative service delivery models have
attempted to reduce barriers to genetic counseling, the barriers to ge-
netic testing have also been reduced. Cost of genetic testing and lack
of insurance coverage have been significant challenges to patients com-
pleting testing; however, in recent years the cost of genetic testing has
decreased in part due to technological advances, health insurance
payer policies regarding test coverage, and the Affordable Care Act's in-
clusion of BRCA1/2 testing as a covered service [50]. Additionally, many
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clinical genetic testing laboratories offer financial assistance programs
to patients who are uninsured or underinsured, which help to defray
most or all of the out-of-pocket costs of genetic testing. Reducing finan-
cial barriers to genetic testingmay improve access to this service, espe-
cially among medically underserved, uninsured, or impoverished
patients.

Future research on awareness, referral, and use of genetics services,
including cascade testing among families, should include evaluation and
reporting of patient race and ethnicity status, as well as socioeconomic
factors. As highlighted in Table 1 and Table 2, many studies do not in-
clude evaluation of these patient factors, limiting awareness of dispar-
ities and obscuring opportunities for improvement.

2. Conclusions

Underserved and minority communities in the U.S., including popu-
lations with low socioeconomic status, are significantly less likely to re-
ceive the guideline-recommended genetic counseling and genetic
testing to identify hereditary predispositions to ovarian and endome-
trial malignancies. Low rates of referral for genetic counseling and test-
ing are compounded by lack of patient awareness of genetics services
and barriers to their utilization, including access to care, socioeconomic
factors, poor familial communication, inaccurate risk perception, or
other cultural factors. Further research is needed to specifically identify
barriers to receipt and use of cancer genetics services among under-
served gynecologic cancer patient populations and their families, to
serve as a foundation for the design of tailored and appropriate inter-
ventions to improve care and ultimately prevent cancer in high-risk
families.

Disclosure of interests

The authors declare that there are no conflicts of interest.

Funding

This work is supported by K08CA234333 from the National Cancer
Institute at the National Institutes of Health, the MD Anderson Cancer
Center Support Grant (P30 CA016672), The University of Texas MD An-
derson Cancer Center Moon Shot™ Program, and a T32 training grant
for gynecologic oncology (CA101642; to K.H. Lu). The funding sources
had no input into the design, conduct or preparation of the review.

Author contribution

Each author significantly contributed to the critical aspects of this
manuscript, and consequently, preparation of this manuscript would
not have been possible without the contributions of each author listed.

References

[1] B.M. Norquist, et al., Inherited mutations in women with ovarian carcinoma, JAMA
Oncol. 2 (4) (2016) 482–490.

[2] K. Alsop, et al., BRCA mutation frequency and patterns of treatment response in
BRCA mutation-positive women with ovarian cancer: a report from the Australian
ovarian cancer study group, J. Clin. Oncol. 30 (21) (2012) 2654–2663.

[3] C. Sun, et al., The role of BRCA status on the prognosis of patients with epithelial
ovarian cancer: a systematic review of the literature with a meta-analysis, PLoS
One 9 (5) (2014).

[4] K.B. Kuchenbaecker, et al., Risks of breast, ovarian, and contralateral breast cancer
for BRCA1 and BRCA2 mutation carriers. JAMA 317 (23) (2017) 2402–2416.

[5] J. Mersch, et al., Cancers associated with BRCA1 and BRCA2 mutations other than
breast and ovarian, Cancer 121 (2) (2015) 269–275.

[6] K. Nakamura, et al., Features of ovarian cancer in Lynch syndrome (review), Mol.
Clin. Oncol. 2 (6) (2014) 909–916.

[7] H. Hampel, et al., Screening for Lynch syndrome (hereditary nonpolyposis colorectal
cancer) among endometrial cancer patients, Cancer Res. 66 (15) (2006) 7810–7817.

[8] W. Kohlmann, S.B. Gruber, in: M.P. Adam, H.H. Ardinger, R.A. Pagon, et al., (Eds.),
Lynch syndrome, University of Washington, Seattle, Seattle (WA), 2004 Feb 5 ,
Available from: https://www.ncbi.nlm.nih.gov/books/NBK1211/ ,
(GeneReviews® [internet], 1993-2019, [Updated 2018 Apr 12]).

[9] M.B. Daly, et al., “Genetic/familial high-risk assessment: breast and ovarian,” version
1, NCCN Clinical Practice Guidelines in Oncology, 2007.

[10] J.M. Lancaster, C.B. Powell, L.M. Chen, D.L. Richardson, Society of gynecologic oncol-
ogy statement on risk assessment for inherited gynecologic cancer predispositions,
Gynecol. Oncol. 136 (1) (2015) 3–7.

[11] L.M. Randall, et al., Multi-disciplinary summit on genetics services for women with
gynecologic cancers: a Society of Gynecologic Oncology White Paper, Gynecol.
Oncol. 146 (2) (2017) 217–224.

[12] D. Provenzale, et al., "Genetic/familial high-risk assessment: Colorectal," version 1,
NCCN Clinical Practice Guidelines in Oncology, 2018.

[13] K.M. Sussner, H.S. Thompson, H.B. Valdimarsdottir, W.H. Redd, L. Jandorf, Accultur-
ation and familiarity with, attitudes towards and beliefs about genetic testing for
cancer risk within Latinas in East Harlem, New York City, J. Genet. Couns. 18 (1)
(2009) 60–71.

[14] H.S. Thompson, H.B. Valdimarsdottir, L. Jandorf, W. Redd, Perceived disadvantages
and concerns about abuses of genetic testing for cancer risk: differences across
African American Latina and Caucasian women, Patient Educ. Couns. 51 (3)
(2003) 217–227.

[15] American College of Obstetricians and Gynecologists, "Cascade testing: testing
women for known hereditary genetic mutations associated with cancer," ACOG
Committee opinion no.737, Obstet. Gynecol. 131 (2018) e31–e34.

[16] M.B. Daly, et al., “Genetic/familial high-risk assessment: breast and ovarian,” version
2, NCCN Clinical Practice Guidelines in Oncology, 2019.

[17] L.A. Meyer, et al., Evaluating women with ovarian cancer for BRCA1 and BRCA2 mu-
tations: missed opportunities, Obstet. Gynecol. 115 (5) (2010) 945–952.

[18] E. Manrriquez, J.S. Chapman, J. Mak, A.M. Blanco, L-may Chen, Disparities in genetics
assessment for women with ovarian cancer: can we do better, Gynecol. Oncol. 149
(1) (2018) 84–88.

[19] C.B. Powell, R. Littell, E. Hoodfar, F. Sinclair, A. Pressman, Does the diagnosis of breast
or ovarian cancer trigger referral to genetic counseling? Int. J. Gynecol. Cancer 23 (3)
(2013) 431–436.

[20] S.V. Petzel, R.I. Vogel, J. McNiel, A. Leininger, P.A. Argenta, M.A. Geller, Improving re-
ferral for genetic risk assessment in ovarian cancer using an electronic medical re-
cord system, Int. J. Gynecol. Cancer 24 (6) (2014) 1003–1009.

[21] T. Febbraro, et al., Adherence patterns to National Comprehensive Cancer Network
(NCCN) guidelines for referral to cancer genetic professionals, Gynecol. Oncol. 138
(1) (2015) 109–114.

[22] J.D. Wright, et al., Underuse of BRCA testing in patients with breast and ovarian can-
cer, Am. J. Obstet. Gynecol. 214 (6) (2016) 761–763.

[23] C.P. Childers, K.K. Childers, M. Maggard-Gibbons, J. Macinko, National estimates of
genetic testing in women with a history of breast or ovarian cancer, J. Clin. Oncol.
35 (34) (2017) 3800–3806.

[24] D. Uyar, J. Neary, A. Monroe, M. Nugent, P. Simpson, J.L. Geurts, Implementation of a
quality improvement project for universal genetic testing in women with ovarian
cancer, Gynecol. Oncol. 149 (3) (2018) 565–569.

[25] C.L. Swanson, et al., Increasing genetic counseling referral rates through bun-
dled interventions after ovarian cancer diagnosis, Gynecol. Oncol. 149 (1)
(2018) 121–126.

[26] A.L. Gross, W.J. Blot, K. Visvanathan, BRCA1 and BRCA2 testing in medically under-
served medicare beneficiaries with breast or ovarian cancer, JAMA 320 (6) (2018)
597–598.

[27] K.M. West, W. Burke, D.M. Korngiebel, Identifying “ownership” through role de-
scriptions to support implementing universal colorectal cancer tumor screening
for Lynch syndrome, Genet. Med. 19 (2017) 1236.

[28] T. Adar, et al., Universal screening of both endometrial and colon cancers increases
the detection of Lynch syndrome, Cancer 124 (15) (2018) 3145–3153.

[29] B.A.L. Batte, et al., Consequences of universal MSI/IHC in screening
ENDOMETRIAL cancer patients for lynch syndrome, Gynecol. Oncol. 134 (2)
(2014) 319–325.

[30] J.L. Dillon, J.L. Gonzalez, L. DeMars, K.J. Bloch, L.J. Tafe, Universal screening for
Lynch syndrome in endometrial cancers: frequency of germline mutations
and identification of patients with Lynch-like syndrome, Hum. Pathol. 70
(2017) 121–128.

[31] J. Moline, et al., Implementation of tumor testing for lynch syndrome in endometrial
cancers at a large academic medical center, Gynecol. Oncol. 130 (1) (2013)
121–126.

[32] A.I. Frolova, et al., Impact of an immunohistochemistry-based universal screening
protocol for Lynch syndrome in endometrial cancer on genetic counseling and test-
ing, Gynecol. Oncol. 137 (1) (2015) 7–13.

[33] J. Lee, et al., Missed opportunities: genetic counseling and testing among an ethni-
cally diverse cohort of women with endometrial cancer, Gynecol. Oncol. 151 (1)
(2018) 153–158.

[34] F.J. Backes, E. Mitchell, H. Hampel, D.E. Cohn, Endometrial cancer patients and com-
pliance with genetic counseling: room for improvement, Gynecol. Oncol. 123 (3)
(2011) 532–536.

[35] C. Blandy, F. Chabal, D. Stoppa-Lyonnet, C. Julian-Reynier, Testing participation in
BRCA1/2 -positive families: initiator role of index cases, Genet. Test. 7 (3) (2003)
225–233.

[36] J. Fehniger, F. Lin, M.S. Beattie, G. Joseph, C. Kaplan, Family communication of
BRCA1/2 results and family uptake of BRCA1/2 testing in a diverse population of
BRCA1/2 carriers, J. Genet. Couns. 22 (5) (2013) 603–612.

[37] B. McGivern, J. Everett, G.G. Yager, R.C. Baumiller, A. Hafertepen, H.M. Saal, Family
communication about positive BRCA1 and BRCA2 genetic test results, Genet. Med.
6 (6) (2004) 503–509.

http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0005
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0005
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0010
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0010
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0010
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0015
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0015
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0015
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0020
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0020
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0025
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0025
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0030
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0030
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0035
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0035
https://www.ncbi.nlm.nih.gov/books/NBK1211/
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0045
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0045
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0050
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0050
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0050
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0055
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0055
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0055
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0060
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0060
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0065
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0065
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0065
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0065
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0070
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0070
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0070
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0070
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0075
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0075
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0075
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0080
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0080
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0085
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0085
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0090
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0090
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0090
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0095
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0095
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0095
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0100
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0100
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0100
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0105
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0105
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0105
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0110
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0110
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0115
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0115
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0115
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0120
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0120
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0120
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0125
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0125
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0125
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0130
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0130
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0130
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0135
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0135
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0135
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0140
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0140
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0145
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0145
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0145
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0150
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0150
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0150
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0150
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0155
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0155
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0155
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0160
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0160
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0160
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0165
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0165
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0165
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0170
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0170
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0170
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0175
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0175
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0175
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0180
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0180
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0180
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0185
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0185
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0185


191E.M. Hinchcliff et al. / Gynecologic Oncology 153 (2019) 184–191
[38] R.N. Sharaf, P. Myer, C.D. Stave, L.C. Diamond, U. Ladabaum, Uptake of genetic testing
by relatives of lynch syndrome probands: a systematic review, Clin. Gastroenterol.
Hepatol. 11 (9) (2013) 1093–1100.

[39] K. Dilzell, K. Kingham, K. Ormond, U. Ladabaum, Evaluating the utilization of educa-
tional materials in communicating about Lynch syndrome to at-risk relatives, Famil-
ial Cancer 13 (3) (2014) 381–389.

[40] E.L. Cheung, A.D. Olson, T.M. Yu, P.Z. Han, M.S. Beattie, Communication of BRCA re-
sults and family testing in 1,103 high-risk women, Cancer Epidemiol. Biomark. Prev.
19 (9) (2010) 2211–2219.

[41] B.A. Glenn, N. Chawla, R. Bastani, Barriers to genetic testing for breast cancer risk
among ethnic minority women: an exploratory study, Ethn. Dis. 22 (3) (2012)
267–273.

[42] H.S. Thompson, et al., Psychosocial predictors of BRCA counseling and testing deci-
sions among urban African-American women, Cancer Epidemiol. Biomark. Prev.
11 (12) (2002) 1579–1585.

[43] A.M. McCarthy, et al., Health care segregation, physician recommendation, and ra-
cial disparities in BRCA1/2 testing among women with breast cancer, J. Clin.
Oncol. 34 (22) (2016) 2610–2618.

[44] A. Allford, N. Qureshi, J. Barwell, C. Lewis, J. Kai, What hinders minority ethnic access
to cancer genetics services and what may help, Eur. J. Hum. Genet. 22 (7) (2014)
866–874.

[45] M. Hall, O.I. Olopade, Confronting genetic testing disparities: knowledge is power, J.
Am. Med. Assoc. 293 (14) (2005) 1783–1785.

[46] V.B. Sheppard, D. Mays, T. La Veist, K.P. Tercyak, Medical mistrust influences black
women's level of engagement in BRCA1/2 genetic counseling and testing, J. Natl.
Med. Assoc. 105 (1) (2013) 17–22.

[47] M.E. Ford, S.H. Alford, D. Britton, B.McClary, H.S. Gordon, Factors influencing percep-
tions of breast cancer genetic counseling amongwomen in an urban health care sys-
tem, J. Genet. Couns. 16 (6) (2007) 735–753.

[48] A.D. Forman, M.J. Hall, Influence of race/ethnicity on genetic counseling and testing
for hereditary breast and ovarian cancer, Breast J. 15 (2009) S56–S62.

[49] Institute of Medicine, Innovations in Service Delivery in the Age of Genomics:Work-
shop Summary, Genetic Service Delivery: The Current System and Its Strengths and
Challenges, National Academies Press, Washington, D.C., 2009 (editor, Institute).

[50] A.E.R. Prince, Prevention for those who can pay: insurance reimbursement of
genetic-based preventive interventions in the liminal state between health and dis-
ease, J. Law Biosci. 2 (2) (2015) 365–395.

[51] D.C. Allain, S. Friedman, L. Senter, Consumer awareness and attitudes about insur-
ance discrimination post enactment of the Genetic Information Nondiscrimination
Act, Familial Cancer 11 (4) (2012) 637–644.

[52] E.B. Eccles, et al., BRCA1 and BRCA2 genetic testing-pitfalls and recommendations
for managing variants of uncertain clinical significance, Ann. Oncol. 26 (10)
(2015) 2057–2065.
[53] J. Balmaña, et al., Conflicting interpretation of genetic variants and cancer risk by
commercial laboratories as assessed by the prospective registry of multiplex testing,
J. Clin. Oncol. 34 (34) (2016) 4071–4078.

[54] R.B. Dugan, G.L. Wiesner, E.T. Juengst, M. O'Riordan, A.L. Matthews, N.H. Robin, Duty
to warn at-risk relatives for genetic disease: genetic counselors' clinical experience,
Am. J. Med. Genet. 119C (1) (2003) 27–34.

[55] S.V.Montgomery, et al., Preparing individuals to communicate genetic test results to
their relatives: report of a randomized control trial, Familial Cancer 12 (3) (2013)
537–546.

[56] E. Sermijn, et al., The impact of proband mediated information dissemination in
families with a BRCA1/2 gene mutation, J. Med. Genet. 41 (3) (2004) e23.

[57] E. Finlay, et al., Factors determining dissemination of results and uptake of genetic
testing in families with known BRCA1/2 mutations, Genet. Test. 12 (1) (2008)
81–91.

[58] L. Hagoel, S. Dishon, R. Almog, Z. Silman, S. Bisland-Becktell, G. Rennert, Proband
family uptake of familial-genetic counselling, Psychooncology 9 (6) (2000)
522–527.

[59] J. Hodgson, et al., Outcomes of a randomised controlled trial of a complex genetic
counselling intervention to improve family communication, Eur. J. Hum. Genet. 24
(3) (2016) 356–360.

[60] G.K. Suthers, J. Armstrong, J. McCormack, D. Trott, Letting the family know:
balancing ethics and effectiveness when notifying relatives about genetic testing
for a familial disorder, J. Med. Genet. 43 (8) (2006) 665–670.

[61] L.E. Forrest, J. Burke, S. Bacic, D.J. Amor, Increased genetic counseling support im-
proves communication of genetic information in families, Genet. Med. 10 (3)
(2008) 167–172.

[62] C. Jacobs, et al., Providing a community-based cancer risk assessment service for a
socially and ethnically diverse population, Familial Cancer 6 (2) (2007) 189–195.

[63] J. Bethea, N. Qureshi, N. Drury, P. Guilbert, The impact of genetic outreach education
and support to primary care on practitioner's confidence and competence in dealing
with familial cancers, Commun. Genet. 11 (5) (2008) 289–294.

[64] A.M. Trepanier, D.C. Allain, Models of service delivery for cancer genetic risk assess-
ment and counseling, J. Genet. Couns. 23 (2) (2014) 239–253.

[65] E.M. Bednar, et al., A universal genetic testing initiative for patients with high-grade,
non-mucinous epithelial ovarian cancer and the implications for cancer treatment,
Gynecol. Oncol. 146 (2) (2017) 399–404.

[66] R. Manchanda, et al., Cluster-randomised non-inferiority trial comparing DVD-
assisted and traditional genetic counselling in systematic population testing for
BRCA1/2 mutations, J. Med. Genet. 53 (7) (2016) 472–480.

[67] M.D. Schwartz, et al., Randomized noninferiority trial of telephone versus in-person
genetic counseling for hereditary breast and ovarian cancer, J. Clin. Oncol. 32 (7)
(2014) 618–626.

http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0190
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0190
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0190
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0195
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0195
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0195
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0200
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0200
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0200
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0205
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0205
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0205
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0210
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0210
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0210
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0215
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0215
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0215
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0220
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0220
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0220
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0225
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0225
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0230
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0230
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0230
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0235
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0235
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0235
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0240
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0240
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf2005
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf2005
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf2005
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0245
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0245
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0245
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0250
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0250
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0250
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0255
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0255
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0255
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0260
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0260
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0260
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0265
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0265
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0265
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0270
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0270
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0270
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0275
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0275
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0280
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0280
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0280
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0285
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0285
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0285
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0290
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0290
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0290
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0295
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0295
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0295
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0300
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0300
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0300
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0305
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0305
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0310
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0310
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0310
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0315
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0315
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0320
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0320
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0320
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0325
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0325
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0325
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0330
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0330
http://refhub.elsevier.com/S0090-8258(19)30066-6/rf0330

	Disparities in gynecologic cancer genetics evaluation
	1. Introduction
	1.1. Current guidelines for genetics evaluation of patients with gynecologic cancer
	1.2. Current guidelines for genetics evaluation and cascade testing of first-degree relatives
	1.3. Disparities in the receipt of genetics services among patients with gynecologic cancer
	1.4. Disparities in genetic evaluation and cascade testing of first-degree relatives
	1.5. Current barriers to genetic testing among patients with gynecologic cancer
	1.6. Additional considerations regarding genetic testing of patients with gynecologic cancer
	1.7. Current barriers to cascade testing
	1.8. Approaches to decreasing disparities in genetic counseling and genetic testing

	2. Conclusions
	Disclosure of interests
	Funding
	Author contribution
	References


