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Abstract
Genetic testing for inherited cancer risk has recently improved through the advent of multi-gene panels and the addition of
deletion and duplication analysis of the BRCA genes. The primary aim of this study was to determine which factors influence the
intent of individuals with a personal history of breast and/or ovarian cancer and negative or uncertain BRCA1 and BRCA2 testing
to return to a hereditary cancer program for additional genetic risk assessment, counseling, and testing. Surveys were sent to 1197
individuals and 257 were returned. Of those participants who were planning to return to clinic, most cited having family members
who could benefit from the test result as the primary motivation to return. Many participants who were not planning to return to
clinic cited the cost of testing as a barrier to return. Cost of testing and concerns about insurance coverage were the most
commonly cited barriers for the group of participants who were undecided about returning to clinic. Results from this study
may be used to guide re-contact efforts by clinicians to increase patient uptake to return to clinic for up-to-date genetic risk
assessment, counseling, and testing.
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Introduction

In 2016, there were approximately 246,000 new diagnoses of
breast cancer and greater than 40,000 breast cancer-related
deaths in Americans (Howlader et al. 2016). Greater than

22,000 women receive a new diagnosis of ovarian cancer and
about 14,000 women die from ovarian cancer annually in the
USA(Howlader et al. 2016).Approximately15%ofall ovarian
cancer cases, 5 to 10% of all breast cancer cases, andmore than
half ofhereditarybreast cancer cases are causedbymutations in
theBRCA1 andBRCA2genes (Castera et al. 2014;Krainer et al.
1997). Improvements in genetic testing methodologies have
allowed for increased testing sensitivity. For instance, BRCA
testing has improved in recent years with enhanced detection
of large deletions and duplications, which is now included as
standard of care for BRCA testing. Approximately 10% ofmu-
tations in BRCA1 and BRCA2 are due to large rearrangements
(Judkins et al. 2012; Petrucelli et al. 2016).

In addition, development of next-generation sequencing
(NGS) techniques has led to the creation of breast and ovarian
cancer risk multi-gene panels (Hiraki et al. 2014) that allow
for concurrent testing of multiple genes at once. Mutations in
the BRCA genes are the most common genetic cause of hered-
itary breast cancers, but mutations in other breast cancer sus-
ceptibility genes may collectively be responsible for up to half
of all hereditary breast cancers (Castera et al. 2014; Moran
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et al. 2016; Susswein et al. 2016). Multi-gene panels have
been shown to provide increased detection of causative muta-
tions compared to single-gene tests (Fecteau et al. 2014;
Hiraki et al. 2014; Kurian et al. 2014; Mauer et al. 2014).

Patients who are found to have a mutation in BRCA1,
BRCA2, or another cancer susceptibility gene may be candi-
dates for heightened surveillance or risk-reduction strategies
(Kurian et al. 2014; Minion et al. 2014). A molecular diagno-
sis can also provide a patient’s family with valuable risk in-
formation and the possibility of undergoing cascade testing.
For patients who previously tested negative for BRCA1 and
BRCA2 mutations, cancer multi-gene panel detection rates
vary in the literature from 2.9 to 11.4% (Kurian et al. 2014;
Minion et al. 2014; Tung et al. 2015; Vaccari et al. 2015).
Many healthcare centers are considering inviting patients
who had genetic testing prior to the advent of multi-gene
panels to return for additional genetic risk assessment,
counseling, and testing (Hampel 2009).

Past studies have been conducted to characterizemotivations
andbarriers toclinical follow-up.Motivatingfactors includehigh
interpersonal social support, perceived benefit of follow-up, and
a positive relationship with the healthcare provider. Barriers to
follow-upincludetimeconstraints, lowincome,andlackoftrans-
portation (Augusto et al. 2013; Buchberg et al. 2015; Pratt et al.
2015;Wevers et al. 2014).Bakos et al. (2008) found that patients
with a negativeBRCA result still worried about carrying a harm-
fulmutation thathadnotbeendiscoveredandfelt that their riskof
getting cancer was higher than the general population. Flores
et al. (2016) conducted a study to examine the factors that impact
interest in genetic testing for modest andmoderate breast cancer
riskgenes infemalefirst-degree relativesofbreastcancerpatients
whotestednegativeforBRCA1andBRCA2mutations. Interest in
testing was reportedly high at 70% and was higher if the results
could guide risk-reducing behaviors. Factors that were indepen-
dently associated with testing interest were perceived lifetime
risk of developing cancer and high cancer worry.

Purpose of the Study

Although the detection rate and utility of multi-gene cancer
panels have been discussed in the literature, motivations and
barriers for those considering multi-gene panel testing after
receiving uninformative BRCA results have not been well ex-
plored. Multi-gene panel testing could have clinical utility for
patients with either a previous negative result or a variant of
uncertain significance (VUS) identified in the BRCA genes.
Therefore, uninformative BRCA results include both negative
and VUS results for the purposes of this study. The primary
aim of this study was to determine which factors influence the
intent of individuals with a personal history of breast and/or
ovarian cancer and negative or uncertain BRCA1 and BRCA2
testing to return to a hereditary cancer program for additional
genetic risk assessment, counseling, and testing.

Methods

Design

A comparative, paper-based survey of patients previously
seen by genetic counselors in a large academic Hereditary
Cancer Program (HCP) from 1996 to 2012 (see Appendix
A) was designed by the study team. The survey was primarily
quantitative in design with one qualitative question. This
study was approved by Cincinnati Children’s Hospital
Medical Center’s (CCHMC) Institutional Review Board
(IRB approval no. 2015–2168).

Participants

Our target population included patients with a personal history
of breast and/or ovarian cancer who had tested negative for
BRCA1 and BRCA2 gene mutations or had a variant of uncer-
tain significance (VUS) identified in either gene, who were
seen in CCHMC’s HCP clinic between January 1, 1996 and
December 31, 2012. Both males and females were included in
our study. Individuals were eligible to participate if they met
the above criteria, were over the age of 18, and could read and
write in English.

Instrumentation

A 38-item survey was developed by the study team that in-
cluded close-ended questions assessing demographic charac-
teristics, psychosocial factors (e.g., family support, having
children, fear of finding a mutation, or availability of re-
sources), and medical information (e.g., personal and familial
cancer history, prophylactic surgeries, or regular cancer
screening). Format included multiple-choice, fill-in, and
Likert scale. The survey also included an open-ended question
about the factor that had the most influence on the respon-
dent’s intent to return to the HCP clinic. The survey was
piloted on colleagues to assess the face validity and compre-
hension of questions and revised based on feedback, prior to
mailing to participants. The survey required approximately
10 minutes to complete.

Procedures

Between August 2015 and September 2016, eligible individ-
uals were first mailed a clinical letter inviting them to return to
the HCP for further evaluation including updated risk assess-
ment and possible additional genetic testing. A brief descrip-
tion of multi-gene panels and the clinic’s contact information
was included. Approximately 2 weeks later, another mailing
with the study recruitment letter and survey was mailed. Non-
responders were mailed another copy of the recruitment letter
and survey 3 weeks after their first survey was mailed. Data
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from returned surveys were stored in REDCap. Demographic
and limited clinical information were collected on eligible
individuals who did not respond to the survey. Individuals
were given the option to opt-out of this study.

Data Analysis

Descriptive statistics were used to summarize the demograph-
ic, psychosocial, and medical characteristics of the study pop-
ulation. Means and standard deviations were calculated for
continuous variables, while frequencies or proportions were
reported for categorical variables. Likert scale items were
treated as continuous variable (strongly disagree = 1, dis-
agree = 2, agree = 3, strongly agree = 4). Multinomial logistic
regression was used to test if any survey item was associated
with intent to return. T test or Fisher’s exact test was used to
test demographic or clinical differences between responders
and non-responders. Two researchers independently reviewed
all responses to the open-ended question (question three).
Themes were developed using deductive codes based on the
survey question and inductive codes based on participants’
responses (Ayres et al. 2003; Landis and Koch 1977). A par-
ticipant’s response may have included multiple themes. The
two coders discussed discrepancies and reached consensus.
Consensus coding was reviewed by the research team and
frequencies for each theme were calculated. Fisher’s exact test
was used to test the association between each theme and intent
to return. Given the exploratory nature of this study, a nominal
p value threshold (p < 0.05) was applied for significance for
all comparisons. All the quantitative analyses were performed
in R software, version 3.22 (https://www.r-project.org).

Results

Of 1197 persons who were mailed a clinical letter and subse-
quent survey, addresses were outdated and no forwarding ad-
dress was available for 186 persons; 30 were deceased. Of the
remaining 918 individuals, 2 persons contacted the center to
have their data removed from the study, and 257 surveys were
returned (response rate of 26.2%). Seven participants (0.03%
of study population) recalled having a BRCA VUS result.
Detailed demographic information for those who responded
to the survey is reported in Table 1.

Close-Ended Questions Assessing Factors that Impact
Decision to Return to Clinic

Participants who were planning to return to clinic or had already
made an appointment were included in the Byes^ group (n = 110;
43.1%).Thosewhowerenotplanningtoreturn toclinic in thenear
future or ever were included in the Bno^ group (n = 87; 34.1%).
The third group of participants were included in the Bundecided^

groupandwereunsurewhether theywantedtoreturntoclinic(n =
58;22.8%).Theamountof time(inyears)betweenthemost recent
visit and the time of the studywas not different for participants in
the yes (7.6 ± 2.6), no (7.9 ± 3.1), and undecided groups (7.2 ±
2.5) (p= 0.3). The yes, no, and undecided groups did not differ
significantly on any demographic factors except for having chil-
dren. Those without children were more likely to be part of the
undecided or no groups (p = 0.007) (see Table 2).

There were 15 Likert scale items used to rate agreement with
each statement.Response options included stronglydisagree, dis-
agree, agree,andstronglyagreeornotapplicable.Forseven items,
the no group differed significantly from the yes group. The more
the participants agreedwith these seven statements, the less likely
they were to be part of the no group (i.e., less likely to not plan to
return to clinic) (see Table 3). These statements include BPeople
witha familyhistoryofcancer shouldget tested forgenes thatmay
be related to increasedcancer rates in their family (OR= 0.37,p =
1.2 × 10−4),^ BMyfamily history of cancermakesme afraid Iwill
get cancer again (OR= 0.40, p = 1.1 × 10−5),^ BMypersonal his-
toryof cancermakesme afraid Iwill get cancer again (OR = 0.52,
p = 6.6 × 10−4),^ BMygenetic test results couldbenefitmy family
members (OR= 0.19, p = 5.0 × 10−8),^ BMy genetic test results
could benefit me (OR = 0.15, p = 9.5 × 10−10),^ and BI am scared
of what genetic tests may find (OR= 0.52, p = 5.9 × 10−4).^ For
the statement BMy family is supportive of me getting tested for
genesthatmayincreasemycancerrisk,^boththeundecidedgroup
(OR = 0.43, p = 0.01) and the no group (OR = 0.26, p = 8.2 ×
10−6) differed significantly from the yes group.

Table 1 Overall participant demographics (n = 253)

Survey Item n (%)

Gender

Female 251 (99.2)

Male 2 (0.8)

Age in years, mean (SD) 60.6 (11.7)

Ethnicity (Bmark all that apply^)

White 237 (93.7)

Black or African American 9 (3.6)

American Indian or Alaska Native 3 (1.2)

Other 4 (1.6)

Native Hawaiian or Other Pacific Islander 0 (0)

Asian 0 (0)

Education

Did not complete high school 3 (1.2)

High school or GED 34 (13.4)

Some college 81 (32)

Bachelor’s degree 61 (24.1)

Some graduate courses 20 (7.9)

Master’s degree 38 (15)

Professional (M.D., J.D., etc) or Doctoral (Ph.D.) degree 16 (6.3)
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Participant-Reported Factors Impacting Decision
to Return to Clinic

Factors impacting decision to return to clinic were elicited by
free response. Question no. 3 stated BWhat do you feel is the
most important reason for your answer to question 2 (Do you
plan to return to the HCP clinic)?^ One hundred and four
individuals in the yes group provided responses that were
categorized into 17 themes, 79 individuals in the no group
provided responses that were categorized into 25 themes,
and 56 individuals in the undecided group provided responses
that were categorized into 19 themes. The most frequently
reported responses for the yes, no, and undecided groups can
be found in Tables 4, 5, and 6 respectively.

Family benefit, information seeking, personal benefit and
cancer prevention, altruism, and high risk perception are the
most frequent themes in the yes group. For these themes, the
difference in response rates among the three groups is statis-
tically significant (all p < 0.05) (see Table 4). Cost of testing,
previous negative genetic test result, insurance coverage, low

risk perception, feeling too busy, no change in personal history
of cancer, perceived value of testing or appointment as impor-
tant, institutional barriers, doctor input, personal or family
updated genetic testing, and having no family to benefit are
the most popular responses in the no group. For all of these
themes except for institutional barriers, doctor input, and per-
sonal or family updated genetic testing, the response rates
differed significantly among the three groups (p < 0.05) (see
Table 5). Cost of testing, insurance coverage, feeling too busy,
needing more information to make a decision, institutional
barriers, family benefit, and previous negative genetic test
results are the most popular responses in the undecided group.
For each of these themes, except institutional barriers, there is
a significant difference in the response rates among the three
groups (all p < 0.05) (see Table 6). Cost of testing, insurance
coverage, and feeling too busy were commonly reported by
participants in both the no and undecided groups while rarely
reported in the yes group. Although 3.8% of those who were
not planning to return to clinic cited previously performed
prophylactic surgeries as a reason to not return to clinic, there

Table 2 Participant demographics by group

Survey item Yes group (n = 110) Undecided group (n = 58) No group (n = 87) p valuea

n (%) n (%) n (%)

Educationb

Did not complete high school 2 (1.8) 1 (1.8) 0 (0) p = 0.24
High school or GED 12 (11) 10 (17.5) 11 (12.9)

Some college 38 (34.9) 21 (36.8) 22 (25.9)

Bachelor’s degree 28 (25.7) 9 (15.8) 24 (28.2)

Some graduate courses 12 (11) 3 (5.3) 5 (5.9)

Master’s degree 14 (12.8) 7 (12.3) 16 (18.8)

Professional (M.D., J.D., etc) or Doctoral (Ph.D.) degree 3 (2.8) 6 (10.5) 7 (8.2)

Household Incomeb

Less than $20,000 4 (4) 4 (7.8) 4 (5.1) p = 0.1
$20,000 to $39,999 15 (15.2) 3 (5.9) 4 (5.1)

$40,000 to $59,999 12 (12.1) 8 (15.7) 8 (10.1)

$60,000 to $79,999 16 (16.2) 15 (29.4) 14 (17.7)

$80,000 to $99,999 16 (16.2) 8 (15.7) 13 (16.5)

More than $100,000 36 (36.4) 13 (25.5) 36 (45.6)

Have children

Yes 106 (96.4) 51 (87.9) 71 (83.5) p = 0.007
No 4 (3.6) 7 (12.1) 14 (16.5)

Have grandchildren

Yes 61 (55.5) 24 (41.4) 35 (41.2) p = 0.08
No 49 (44.5) 34 (58.6) 50 (58.8)

Mean (SD) Mean (SD) Mean (SD)

Age (in years) 60.6 (12.0) 58.4 (10.6) 59.8 (10.7) p = 0.49

Age at first breast cancer diagnosis 48.8 (10.6) 49.2 (10.1) 47.7 (10.4) p = 0.67

Number of cancer screenings 3.87 (1.54) 3.95 (1.65) 3.68 (1.82) p = 0.58

a pValues were obtained bymultinomial logistic regression. The Byes^ group was treated as reference group. Italicized values are statistically significant.
b Education and household income were coded as continuous variables (1, 2,…)
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was no significant difference between the yes, undecided, and
no groups with regard to surgical history (history of surgery
and laterality of mastectomy and salpingo-oophorectomy
were assessed with close-ended questions) (data not shown).

Survey Responders and Non-responders

Responders were compared to non-responders on demograph-
ic characteristics. The two groups did not differ significantly
by age (p = 0.08). Responders and non-responders did differ
significantly with regard to race; responders had a higher pro-
portion of individuals who identified as white than non-
responders (96.3 vs. 92.5%, p = 0.03). The average number
of years passed since the most recent HCP appointment was

less for responders than for non-responders (7.6 vs. 8.1 years,
p = 0.02). The highest level of education completed differed
significantly between the two groups, with the responders
having higher levels of education (p = 0.005) (see Table 7).

Discussion

The existing literature supports re-evaluation of patients who
previously tested negative for BRCA1 and BRCA2 mutations
in light of advancements in genetic testing technology and
availability of clinical testing for newer genes. Results from
this study elucidate reasons why people are motivated to re-
turn to or are deterred from return to clinic. In addition, the

Table 3 Responses to Likert scale items assessing factors that impact decision to return to clinic

Item Undecided No Overall p valuea

Coefficient OR p value Coefficient OR p value

My health insurance coverage meets my health care needs. − 0.56 0.57 0.01 − 0.33 0.72 0.12 0.04

Not having health insurance stops me from getting health
care services I may need.

0.30 1.35 0.33 − 0.28 0.76 0.37 0.22

I am concerned about the cost of more genetic tests. 0.60 1.82 0.01 0.03 1.03 0.87 0.01

I can get a ride to the doctor when I need it. 0.03 1.03 0.912 − 0.09 0.92 0.69 0.88

I do not have time to go to the doctor. 0.22 1.25 0.33 − 0.02 0.98 0.93 0.54

I am satisfied with the care I received during my initial
visit to Cincinnati Children’s Hospital’s Hereditary
Cancer Program.

− 0.70 0.49 0.02 − 0.40 0.67 0.16 0.05

I think I will get cancer again. − 0.13 0.88 0.56 − 0.50 0.61 0.01 0.04

People with a family history of cancer should get tested
for genes that may be related to increased cancer rates
in their family.

− 0.49 0.61 0.08 − 1.00 0.37 1.2 × 10−04 2.6 × 10−04

My family history of cancer makes me afraid I will
get cancer again.

−0.04 0.96 0.84 −0.92 0.40 1.1 × 10−05 3.5 × 10−06

My personal history of cancer makes me afraid I will
get cancer again.

− 0.20 0.82 0.36 − 0.66 0.52 6.6 × 10−04 1.8 × 10−03

My family is supportive of me getting tested for genes
that may increase my cancer risk.

− 0.83 0.43 0.01 − 1.33 0.26 8.2 × 10−06 6.4 × 10−06

My genetic test results could benefit my family members. − 0.31 0.73 0.32 − 1.64 0.19 5.0 × 10−08 2.0 × 10−09

My genetic test results could benefit me. − 0.58 0.56 0.06 − 1.89 0.15 9.5 × 10−10 7.4 × 10−12

I am scared of what genetic tests may find. − 0.01 0.99 0.97 − 0.65 0.52 5.9 × 10−04 6.4 × 10−04

I do not think my cancer has a genetic cause. 0.12 1.13 0.54 0.08 1.09 0.65 0.80

a p Values were obtained by multinomial logistic regression. The yes group was treated as reference group. Italicized values are statistically significant.

Table 4 Frequency of themes about factors influencing intent to return to clinic in yes group (response rate > 5%)

Theme Yes group n(%) No group n(%) Undecided group n(%) p valuea

Family benefit 55 (52.9) 2 (2.5) 4 (7.1) < 0.001

Information seeking 43 (41.3) 1 (1.3) 0 (0) < 0.001

Personal benefit and cancer prevention 19 (18.3) 0 (0) 1 (1.8) < 0.001

Altruism 11 (10.6) 2 (2.5) 1 (1.8) 0.03

High risk perception 9 (8.7) 1 (1.3) 0 (0) 0.01

a p Values were obtained by Fisher’s exact tes. Italicized values are statistically significant.
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results may aid genetic counselors and other care providers in
determining what information to provide patients during re-
contact efforts and appointments that might increase the like-
lihood of patients returning for evaluation.

Patients with a personal history of cancer who have children
weresignificantlymore likely toreturn toclinic for follow-upand
additional genetic testing.Having a strong family history of can-
cer and having family support for genetic testing also had an
impact on thedecision to return.Of these factors, havinga family
who is supportive of genetic testing for cancer risk had a partic-
ularly strong influence; both the undecided and no groups dif-
fered significantly from the yes group in this regard. Free-
responsedata furtherconfirmthe importanceof family inmaking
a decision to return to clinic. Having children or other family
members who could benefit from the information was the most
frequently mentioned reason for intent to return to clinic.
Interestingly, some participants from the undecided and no
groups still citedhaving familymemberswhocouldbenefit from
the genetic test result, again reflecting that concern for family
members has a huge impact on decision-making for this popula-
tion. For those in the undecided or no groups, having family
members who could benefit from testingmay not be as compel-
lingamotivator as it is for thoseplanning to return toclinic.Other

factors, such as cost of testing, may have a greater influence on
decision-making in these groups.As thosewhodonot have chil-
dren or other close relatives are less likely to plan on returning to
clinic, providers may want to stress the benefits from the risk
information thatmulti-gene panel testingmay be able to provide
for these individuals beyond the benefit to familymembers.

Personal benefits to be gained from the results of genetic
testing, such as eligibility for high-risk screening procedures,
were noted as a motivator. Desiring as much information as
possible about one’s cancer risk (coded as Binformation
seeking^) was also frequently reported as a motivator. Those
who intend to return to clinic may have higher anxiety about
cancer recurrence than those who are undecided or do not plan
to return to clinic, as was noted in the study by Bakos et al.
(2008). Alternatively, having information may be a way to
cope with stress for these individuals, regardless of their anx-
iety levels.

For those who do not intend to return to clinic, the cost of
testing was the most frequently cited barrier. One participant
from the no group stated BI spent over $3000 to find out I was
BRCA negative 8 years ago. I don’t understand what I could
learn coming back again or howmuch it would cost me.^ Cost
of testing and worry about insurance coverage were frequent

Table 5 Frequency of themes about factors influencing intent to return to clinic in no group (response rate > 5%)

Theme Yes group n(%) No group n(%) Undecided group n(%) p valuea

Cost of testing 0 (0.00) 17 (21.52) 25 (44.64) < 0.001

Previous negative genetic test result 1 (0.96) 12 (15.19) 3 (5.36) < 0.001

Insurance coverage 1 (0.96) 9 (11.39) 16 (28.57) < 0.001

Low risk perception 0 (0.00) 9 (11.39) 1 (1.79) 0.0002

Feeling too busy 1 (0.96) 7 (8.86) 9 (16.07) < 0.001

No change in personal history of cancer 0 (0.00) 7 (8.86) 1 (1.79) 0.001

Perceived value of testing or appointment as important 2 (1.92) 6 (7.59) 0 (0.00) 0.03

Institutional barriers 3 (2.88) 4 (5.06) 5 (8.93) 0.22

Doctor input 1 (0.96) 4 (5.06) 2 (3.57) 0.22

Personal or family updated genetic testing 1 (0.96) 4 (5.06) 0 (0.00) 0.13

Having no family to benefit 0 (0.00) 4 (5.06) 0 (0.00) 0.01

a p Values were obtained by Fisher’s exact test. Italicized values are statistically significant.

Table 6 Frequency of themes about factors influencing intent to return to clinic in undecided group (response rate > 5%)

Theme Yes group n(%) No group n(%) Undecided group n(%) p valuea

Cost of testing 0 (0.00) 17 (21.52) 25 (44.64) < 0.001

Insurance coverage 1 (0.96) 9 (11.39) 16 (28.57) < 0.001

Feeling too busy 1 (0.96) 7 (8.86) 9 (16.07) < 0.001

Needing more information to make a decision 1 (0.96) 2 (2.53) 7 (12.50) 0.002

Institutional barriers 3 (2.88) 4 (5.06) 5 (8.93) 0.22

Family benefit 55 (52.88) 2 (2.53) 4 (7.14) < 0.001

Previous negative genetic test result 1 (0.96) 12 (15.19) 3 (5.36) < 0.001

a p Values were obtained by Fisher’s exact test. Italicized values are statistically significant.
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barriers for the undecided group. However, the cost of genetic
testing has dropped dramatically over the last several years,
more insurance policies cover genetic testing, and many labs
now will pre-authorize testing with insurance companies to
clarify out-of-pocket costs before running tests. Some labora-
tories have lower costs for patients who plan to pay out-of-
pocket, and others have reduced rates or no-cost policies for
those who previously had genetic testing with their lab.

Patients are not likely to be aware of these changes and
flexible payment options if they do not work in genetics or
the healthcare field. These options are particularly helpful to
those who are uninsured or under-insured and individuals of
lower socio-economic status. The clinical letter inviting par-
ticipants to return to clinic only stated that the genetic testing
would be pre-authorized through their insurance company.
Participants may have been discouraged by the out-of-
pocket cost of previous genetic testing. Despite everyone in
this study population having health insurance, health insur-
ance coverage was a popular concern in both the no and un-
decided groups. The frequency of concerns about cost and
insurance coverage may be related to the rise in popularity
of high deductible plans and paying out of pocket for genetic
testing up to deductible amount.

Several participants cited a previous negative genetic test
result as a barrier to return. Some participants thought no
further action was required regarding genetic testing after
completing sequencing for BRCA1 and BRCA2. Relevant
quotes include BI assumed that I didn’t need to come back
since my results were negative^ (a no group participant) and
BSincemy original results were negative, I thought that was all
I needed to do^ (an undecided group participant). Having
previous negative results may have inaccurately lowered these
participants’ risk perception. Having a low risk perception for
future cancers and experiencing no change in one’s personal
cancer history are also barriers to clinic return. These individ-
uals may not have thought much about their cancer risk since

completing treatment. Additional concerns in this population
included feeling too busy to come to clinic for another medical
appointment and institutional barriers (such as scheduling dif-
ficulties or not receiving a response to a phone call or
voicemail). Some participants in the no group noted that a
follow-up appointment with genetics was important or valu-
able, but still they did not intend to return. It is possible that
additional information or support might increase the likeli-
hood that these patients return to clinic. Indeed, some partic-
ipants in the group that were undecided about returning to
clinic explicitly stated that they wanted more information to
make their decision.

Study Limitations

Most participants in this study were well-educated, high
socio-economic status (SES), middle-aged white women,
and all of our participants had some form of health insurance.
There was a high ratio of non-responders in our study.
Although there was no statistically significant difference be-
tween the responders and the non-responders in mean age,
there were differences in regard to race, time passed since their
most recent HCP appointment, and highest level of education
completed. Given the potential for an ascertainment bias in
our sample, the findings may have limited generalizability.
A larger study sample with a greater variety of races, ages,
sex, and cancer history would be more robust and increase the
external validity of the findings. Additionally, we did not do
an assessment for appropriateness of genetic testing prior to
sending an invitation to return to clinic or as part of this re-
search study. Details about the participants’ family history of
cancer were not collected or reviewed. Thus, it is possible that
some individuals in our study, regardless of their intent to
return to clinic, may not be considered Bhigh risk^ under the
current NCCN guidelines for genetic testing. Data from indi-
viduals with a VUS were not analyzed separately from those
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Table 7 Demographic
characteristics of responders (R)
(n = 253) versus non-responders
(NR) (n = 939)

Responders Non-responders p valuea

Age (years), mean (sd) 60.64 (11.7) 59.14 (12.2) 0.08

Years passed since most recent appointment, mean (sd) 7.6 (2.8) 8.1 (3.1) 0.02

Race, n (%)

White 237 (96.3) 602 (92.5) 0.03
Black or African American 9 (3.7) 49 (7.5)

Education (highest level completed), n (%)

Did not complete high school 3 (1.2) 4 (1.0) 0.005
High school or GED 34 (13.4) 97 (23.7)

Some college 81 (32.0) 100 (24.4)

Bachelor’s degree 81 (32.0) 139 (34.0)

Master’s degree 38 (15.0) 39 (9.5)

Professional (M.D., J.D., etc.), or Doctoral degree 16 (6.3) 30 (7.3)

a p Value obtained by t test or Fisher’s exact test. Italicized values are statistically significant.



with a negative test result as there were only seven individuals
who reported having a VUS. Due to this small sample size,
there was concern as to whether any differences between this
group and those with a negative test result would be meaning-
ful. These individuals may have different motivations and
barriers than those with a negative result.

The survey used in this study was created by the study team
and was not formally validated. After collecting data using the
survey, we noted that although we asked for the most impor-
tant reason for participants’ decision whether or not to return
to clinic, many reported more than one reason for their deci-
sion. Participants who only listed one reason may have had
other reasons that were important that they did not report due
to the wording of the question.

Practice Implications

The results of this study have elucidated characteristics and
concerns of patients who had negative or uncertain BRCA
testing and were now considering updated risk assessment
and genetic testing. These data can be used to help determine
what kinds of information, when provided to patients, may
help maximize return rates during a re-contact effort. For ex-
ample, clinicians could provide additional information upfront
to help patients understand the importance of returning to
clinic for further evaluation and risk assessment. Additional
information in the invitation letter, a supplemental FAQ sheet,
or offering pre-visit tele-counseling may provide the addition-
al information, support, or flexibility needed by those individ-
uals who are having trouble making their decision whether or
not to return. Providing patients with common red flags for
hereditary cancer would allow them to briefly assess their own
personal and family histories for risk factors that encourage
consideration of clinical follow-up and potential genetic test-
ing. Discussing the benefits of a follow-up genetics visit and/
or multi-gene panel testing for both the patient and their fam-
ily members, as well as being transparent about insurance
coverage, potential out-of-pocket costs, and the billing poli-
cies of one’s preferred lab before the patient returns to clinic
all may help increase the likelihood of return by addressing
common concerns.

Ongoing contact and education efforts with referring pro-
viders and primary care providers could aid in the dissemina-
tion of new scientific information over longer periods of time.
Non-genetics care providers, such as oncologists, are more
likely to have regular access to their patients and have up-to-
date contact information. Several participants in our study
made it clear that the opinion of their doctor was valuable in
making their decision to return. One participant who was un-
decided about returning to clinic stated, BI would come back if
professionals believe it is in my best interest or in my chil-
dren’s best interest.^ A participant who was not planning to
return to clinic reported, BI have been counseled by my

surgeon and will follow her advice regarding future testing.^
One participant who was planning to return wrote, BI talked to
my oncologist about [the] test. She thought it was a good idea,
not just for me but for my children as well.^ Non-genetics
providers are a valuable and accessible resource for patients
at high risk for hereditary cancer syndromes, so ensuring pro-
viders know of updates in the field of cancer genetics is likely
an efficient way of disseminating this information to these
patients. Although a genetic counseling referral is recom-
mended in these cases, education efforts by genetics profes-
sionals to ensure that non-genetics providers are well-versed
in these updates and testing options may help those who have
to prioritize their care to reduce costs related to additional
specialist visits.

Anticipatory guidance for patients regarding the rapid
growth of scientific knowledge in the field of cancer genetics
may be helpful along with introducing the concept that a neg-
ative test does not mean that a mutation in a different cancer
susceptibility gene is not present. These should be addressed
at the point of initial contact. Encouraging patients to re-
contact genetics professionals in the future for updated infor-
mation that could inform their risk for cancer may help alle-
viate the challenge facing providers of reaching those patients
who were seen many years prior. The responsibility of clinical
follow-up would then be shared with the patient. These edu-
cation points would be particularly important for individuals
and families with negative genetic testing but concerning per-
sonal and/or family histories.

Research Recommendations

Further research with a more diverse population would aid in
clarifying the generalizability of this study’s results. A multi-
site study may be a way to increase diversity in future studies.
Including a question on the survey such as BHave any of your
healthcare providers discussed genetic testing options with
you?^ may help clarify the role of non-genetics care pro-
viders’ input in patient decision-making. Future studies could
include detailed collection of the number of people affected
with cancer and/or the severity of the diagnoses to help define
what factors in a family history drive patients to return.
Further study is needed to determine what makes family sup-
port so important and what kind of support is most beneficial
(e.g., financial or emotional support). Future studies could
compare return rates for groups provided information with
different levels of detail during their recruitment effort to in-
dicate which topics are most important to cover for patients. It
may also be useful to compare return rates for Bhigh-risk^ and
Blow-risk^ groups based on cancer risk models or for those
with a VUS result compared to those with a negative test
result. A qualitative interview study may be able to elicit more
detailed information from patients.
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Conclusions

Because gene sequencing technology and the understanding
of the significance of different genemutations are improving
at a rapid pace, a person’s previous uninformative genetic
testing result may now be insufficient. Therefore, it may be
informative if patients who had a VUS or tested negative for
mutations inBRCA1 andBRCA2but have a positive personal
history of cancer are invited back to genetics clinic for up-to-
date risk assessment and genetic testing such as multi-gene
cancer panel (Haanpaa et al. 2013). The results of this study
elucidate characteristics and concerns of patients who had
BRCA testing with negative or uncertain results and are
now considering updated risk assessment and genetic test-
ing. Of those participants who were planning to return to
clinic, most cited having family members who could benefit
from the test result as the primary motivation to return. Cost
of testing and concerns about insurance coverage were the
most commonly cited barriers by participants who were not
planning to return to clinic or were undecided. If patients
return to a hereditary cancer program (HCP) clinic for rein-
terpretation of results and/or additional genetic testing,
healthcare providers can help facilitate delivery of the most
appropriate risk information, medical management, and
available testing and payment options. If follow-up testing
were informative, clinical care recommendationsmay be ad-
justed accordingly, including appropriate screening and risk-
reduction strategies. These results have important implica-
tions for healthcare providers involved in the care of patients
who may be at risk of inherited cancer.
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