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Abstract
Familial communication of pathogenic genetic variants is necessary to maximize the clinical utility of genetic testing and its
public health benefits. Insights to family communication considerations may be obtained from existing clinical documentation
available in medical records. The goal of this study was to describe and characterize information about family communication of
pathogenic variants and cascade genetic testing from genetic counseling summary notes. We completed structured content
analysis of 656 summary notes describing pathogenic variants in breast cancer genes, for patients seen at a tertiary cancer center.
Patients were 89.5% female, median age of 49 years, 32.6% non-White, and were counseled by 23 unique genetic counselors
(GCs) with mean post-certification experience of 3.7 years. Cascade genetic testing was documented in 92.2% of all notes.
Specific relatives (i.e., relationship to patient) who would benefit from genetic counseling and cascade testing were referenced in
33.1% of notes. Specific risk messaging was 2.5 times more likely to be present in notes of high- compared to moderate-risk
genes (OR=2.53, 95% CI: 1.71-3.80), and when summary notes indicated the presence of a friend or relative (OR=2.29, 95% CI:
1.50-3.48). Summary notes frequently attempted to contextualize the patients’ familial relationships by referencing positive
family communication patterns (41.6%) or negative communication issues (2.4%) and included various strategies to address
barriers to communication and assist relatives with cascade testing. Overall, GCs consistently documented family communication
recommendations when pathogenic variants are identified on patients’ genetic testing, albeit with heterogeneous use of specific
communication prompts.
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INTRODUCTION

Genetic testing for hereditary predisposition is routinely per-
formed during breast cancer diagnosis and treatment. When a
hereditary predisposition to cancer is identified, cascade ge-
netic testing for relatives can guide genetically targeted cancer
screening and prevention, maximizing public health benefits
of genetic testing (Roberts et al. 2018). Although the process
of family communication of genetic risk information has been
studied extensively, rate of patients’ communication with
first-degree relatives and uptake of cascade genetic testing
remain low (Samadder et al. 2020; Lee et al. 2019). Practical
and effective strategies for promoting family communication
are needed to improve cascade testing uptake. Family com-
munication and cascade genetic testing have been studied
mainly using patient interview and questionnaire data
(Mendes et al. 2016) rather than through analysis of clinical
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encounters. There is a notable lack of empirical real-world
evidence of how family communication is addressed by GCs
while disclosing pathogenic genetic rest results. Little is
known about how genetic counselors (GCs) address family
communication, and it remains unclear if and how they en-
courage and engage in the process of cascade genetic testing
in practice (Roberts et al. 2018). Genetic test result disclosure
appointments present an ideal opportunity for intervention to
increase family communication through counseling patients
about the importance of family communication and dissemi-
nation of genetic information to relatives.

Globally, several strategies to encourage and support famil-
ial dissemination of genetic information have been explored.
These include directly contacting relatives about patients’ re-
sults (Sermijn et al. 2016), sending letters encouraging pa-
tients to share information with at-risk relatives, assisting the
communication process through psychoeducational guidance
(i.e., helping probands’ recognize the importance of genetic
information as well as its impact on their lives), and written
information aids (Mendes et al. 2016). Some GCs employ a
relational approach to encourage disclosure of genetic
information—one that upholds patients’ wishes while also
being family-centered (Forbes Shepherd et al. 2017).
Discussing family dynamics is another commonly reported
strategy to better understand and consequently assist with
family communication (Young et al. 2019). Other factors that
may impact family communication strategies and approaches
may include gene-specific considerations (associated cancer
risks, inheritance patterns, and penetrance), patients’ and rel-
atives’ age (legal adult status, reproductive considerations),
the number of pathogenic results being disclosed, and the
presence of accompanying variant of uncertain significance
(VUS) results (Dattilo et al. 2020; Srinivasan et al. 2020; Li
et al. 2018; Finlay et al. 2008).

Summary notes provide a detailed, personalized post-visit
summary of the genetic counseling that was provided as well
as a permanent record of the discussion and has been consid-
ered an important part of the genetic counseling process for
decades. In the era of electronic medical records (EMR), these
summary notes are uploaded to patients’ EMR and are also
accessible to patients via patient portals. These notes offer a
window into the patient-GC conversations, although the de-
gree to which the notes represent actual conversation is not
known. Better understanding of the family communication
content of these notes will expand our understanding of pro-
vider roles in prompting family communication and may ulti-
mately inform the design of interventions to improve family
communication of genetic information. The goal of this study
was to gain insight into GC’s discussion of family communi-
cation by (1) describing the family communication content of
summary notes generated by GCs following disclosure of
pathogenic results on breast cancer susceptibility genes and
(2) examining how GCs assess and document patients’ family

communication issues. Moreover, this study attempted to (3)
explore associations between GCs’ background characteris-
tics and their family communication.

METHODS

We conducted a structured content analysis to evaluate and
compare the content of genetic summary notes written by GCs
secondary to the identification of patients’ pathogenic variants
in breast cancer susceptibility genes. We employed an ap-
proach to content analysis that was partly deductive (where
initial codes are derived from observations reported in previ-
ous research) and partly inductive (where codes arose from
features of the summary notes we examined).

Sample

All patients with pathogenic variants in breast cancer suscep-
tibility genes seen between 2013 and May 2019 at The
University of Texas MD Anderson Cancer were identified
from a prospectively maintained research registry in the de-
partment of clinical cancer genetics. Genetic summary notes
were abstracted from the EMR from eligible patients who met
the following eligibility criteria: (1) underwent germline ge-
netic testing for two or more breast cancer susceptibility genes
(ATM, BRCA1, BRCA2, CDH1, CHEK2, NBN, NF1, PALB2,
PTEN, STK11, and TP53), (2) received a pathogenic test re-
sult, and 3) had results (new or existing) disclosed to them by a
GC. We excluded patients who underwent single-gene testing
as this testing approach is primarily used for targeted familial
testing which has systematically different familial communi-
cation implications. Results that identified only VUS, benign,
or likely benign results were excluded, due to differences in
family communication implications and recommendations.
We chose the summary note associated with disclosure of
genetic test results regardless of whether it occurred via a
telephone or in-person encounter. If multiple summary notes
were available for a given patient, we chose the most compre-
hensive note (i.e., with the highest word count) for analysis.
This study was approved by the MD Anderson institutional
review board with a waiver of informed consent for retrospec-
tive data collection.

Data Collection

Patient and GC characteristics Characteristics of counselled
patients including age, sex, race, and genetic test result (gene
and variant) were abstracted from their EMR. GC’s estimated
years of experience at the time of clinic documentation was
calculated using the difference between their date of first cer-
tification as noted by the American Board of Genetic
Counseling(Counseling, ABGC n.d.) and date of genetic
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counseling for each summary note. GCs who were not certi-
fied at the time the note was written were excluded from the
analysis. Characteristics of summary notes were abstracted
using a codebook.

Codebook Three main features of the discussion of familial
implications of pathogenic results in summary notes were
captured by the codebook: specificity of familial risk-messag-
ing, assessment of family dynamics, and strategies to encour-
age cascade testing. Choice of codes was directed in part by
literature on family communication of genetic information
(Dheensa et al. 2018; Baker et al. 2002; Brown et al. 2016;

VandenBoom et al. 2018); example codes and sub-codes from
the codebook are shown in Table 1. For example, identifying
specific at-risk relatives who would benefit from cascade ge-
netic testing, exploring family dynamics and patterns of com-
munication, possible causes of poor communication and
targeted support for addressing communication barriers. We
captured reference to specific interventions to assist in com-
munication with at-risk relatives. For example, supportive in-
formational aids including the stated purpose and recipient of
these aids. Relational manners used to counsel patients about
family communication were classified as 1) covert – subtle
and indirect encouragement to disseminate results (e.g., “it

Table 1 Example codes and subcodes from the consensus codebook.

Domain Codes Example quotes/sub-codes

Cascade genetic testing No purpose documented We discussed that first degree family members (children, full siblings, parents)
have a 50% (1 in 2) likelihood of also carrying the BRCA2 mutation.
Predictive genetic testing would be indicated for at-risk family members

Purpose: To determine variant’s
inheritance pattern

We discussed that it is unknown whether the CHEK2 mutation was maternally or
paternally inherited. Specific site testing should be considered for [patient's]
maternal relatives as neither of her parents are available for testing.

Purpose: To inform
individualized screening
recommendations

It was discussed that for anyone who tests negative for a familial mutation they
would not be at increased risk for Lynch syndrome and would not have to
undergo Lynch syndrome screening recommendations.

Purpose: For early detection of
cancer

[Patient's] maternal family would be at increased risk for breast and ovarian
cancer and should undergo genetic testing and any subsequent cancer
prevention that would be indicated

Specificity of familial risk
messaging

Identifies specific relatives for
genetic testing

We reviewed that it would be important to share her genetic test results with her
full siblings and maternal half siblings

Provides generic description for
family testing

We discussed that first degree family members have a 50% (1 in 2) likelihood of
also carrying the BRCA1 mutation. Therefore close family members should
consider genetic counseling and predictive genetic testing

Assessment of family dynamics Negative communication … however, the patient reports that she is not in contact with her mother and
suspects her mother would not pursue genetic testing

Positive communication Patient seemed motivated to share these results with her family members

Barriers to cascade testing Estranged relatives, deceased or underage relatives, uninterested in testing,
cost/insurance concerns, etc.

Strategies used to encourage
cascade genetic testing

Specifies purpose and intended
recipient of genetic test report

Family members wishing to undergo predictive genetic testing would need to
have a copy of [patient’s] results because the information contained on this
report would allow their healthcare providers to order the appropriate
site-specific and therefore significantly less expensive genetic test.

Specifies purpose and intended
recipient of family letter

I mailed to them our family letter that briefly describes the implications of the
genetic test results for family members, and encouraged them to distribute the
family letter along with a copy of the results to at risk relatives

Mentions lower cost of targeted
testing

Since this specific mutation has been identified in [patient’s] family, the cost of
the testing should be less than 500 dollars per person

Offers logistical genetic
counseling assistance

I have recommended that he pursue genetic testing through UT Tyler. There is a
nurse practitioner there who provides genetic counseling and testing services.
I encouraged [patient's] son to contact them to set up an appointment.

Relational manner used to
encourage family
communication

Covert Therefore family members such as their childrenmay wish to consider predictive
genetic testing.

Overt I did recommend that patient also share the information from the genetic test
results with her half-sister and with the children of her half-brother

Authoritative N/A
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would be important to share…”, “should consider discussing
… ”); 2) overt – active and obvious encouragement for dis-
closure (e.g., “we encouraged patient to share”); or 3) author-
itative – highly direct (e.g., “must be shared”). Additional
codes were used to note the presence or absence of a friend/
relative accompanying the patient to the counseling appoint-
ment, presence of an interpreter, the duration of the counseling
session (as documented on the note), and word count of the
note including headers and footers. The remaining codes were
inductively generated from the themes identified in the sum-
mary notes.

Interrater Reliability Two independent coders (L.T. and A.B.)
began by test coding five summary notes and edited the code-
book by consensus. The process of iterative refinement of the
codebook continued as we coded more notes until no new
themes were identified and acceptable inter-coder reliability
ratings were achieved. Discrepancies were either resolved
through discussion or through an independent third coder
(SM). The final codebook was used by two by the coders
(L.T. and A.B.) to code a random sample of 18 notes,
interrater reliability of coded summary notes was calculated.
Since the inter-rater reliability was above excellent (κ=0.86),
it was decided to code all remaining notes independently. We
performed one random sample (n=10) inter-coder reliability
testing but observed no evidence of coder drift(Carey, and
G.a.M. Guest, K. M 2008).

Statistical Analysis

We summarized characteristics of the patients, GCs, and sum-
mary notes using mean (SD) or number (percentage).
Differences between groups were compared using chi squared
analysis for categorical variables or t-tests for continuous var-
iables. We used ANOVA to compare practice variations
among individual GCs. !!!We compared family communica-
tion patterns noted within summary notes of variants identi-
fied in high-risk gene breast cancer genes (BRCA1, BRCA2,
PALB2, PTEN, and TP53) compared to moderate-risk gene
genes (ATM, CDH1, CHEK2, NBN, NF1, STK11), by GCs
post-certification experience (modeled continuously), and by
the presence vs. absence of an accompanying relative/friend to
the genetic counseling appointments using multivariate logis-
tic regressions. Prior to March 4, 2016, the EMR system at
MD Anderson was Clinic Station, which was developed in-
house and had limited capability for note customization, and
was replaced by Epic EMR systems (Epic, Verona,
Wisconsin). Therefore, the regression model was also adjust-
ed for notes written before and after Epic implementation.
Two-sided p ≤ 0.05 values were considered to be statistically
significant. Because all analyses were considered exploratory,
no adjustment for multiplicity was made. We used R software
(Version 3.4.4) for all statistical analyses.

RESULTS

Patient and GC characteristics

In total, 656 summary notes were included in the analysis.
Table 2 summarizes the characteristics of patients and GCs
who correspond to these notes. Patients were predominantly
female (89.5%),White (67.4%), with a median age of 49 years
(range 14-81 years), and were counseled by 23 unique GCs
with mean post-board certification time of 3.7 years (range
1.25-14.33 years). Half of the notes were written in response
to a pathogenic result in BRCA1 or BRCA2 (49.4%), whereas
the remaining were written in response to other breast cancer
susceptibility genes. The vast majority of patients had one or
more pathogenic results (80.0%), and 20.0% had a VUS result
accompanying their pathogenic result.

Genetic summary notes

Overall, 54.6% of all summary notes described the initial dis-
closure of the genetic test result to the patient, 38.7% docu-
mented a follow-up appointment for a genetic test result that
had been previously disclosed to the patient, and disclosure
type was not documented in the remaining 6.4% of notes.
Over the 7-year study period, 43.0% of all appointments oc-
curred in-person and 57% occurred over telephone with little
variation in practice over time (Figure 1). 45.9% of in-person
appointments and 2.7% of telephone appointments were
attended by a family member or friend of the patient. A trans-
lator was documented as present in 3.6% of all appointments.

Table 3 shows factors associated with length of sum-
mary note assessed using multivariable regression.
Summary notes describing the first disclosure of test re-
sults were on average 127 words longer than follow-up
disclosures (p = 0.003) which support the detailed discus-
sion that occur during result disclosure appointments.
Similarly, notes from in-person disclosure of results were
on average 304 words longer than telephone disclosures
(p = < 0.001); summary notes from disclosure of results
from BRCA1/2 genes were 74 words longer than non-
BRCA genes (p = < 0.001); and notes disclosing multiple
pathogenic results were 400 words longer than those dis-
closing a single pathogenic result (p = < 0.001).

Cascade testing

Cascade genetic testing is documented in the vast majority of
all summary notes n = 605 (92.2%), usually through the use of
non-specific statements (Table 1). Of the notes that mentioned
cascade genetic testing, 292 (48.3%) also documented one or
more of the following purposes for cascade testing: to deter-
mine the variant’s inheritance pattern, to inform individual-
ized screening recommendations, or for early detection of
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cancer. Notes commonly documented use of covert (91.0%)
rather than overt (11.7%) relational manners to encourage
dissemination of genetic test results and never used authorita-
tive manners. Cascade genetic testing was not discussed in the
remaining 7.8% of summary notes.

Strategies to encourage cascade testing

GCs documented several strategies to address barriers to fam-
ily communication and to assist relatives to undergo genetic
counseling. GCs documented facilitating family communica-
tion by providing family letters (n=182) and informing pa-
tients about reduced price targeted testing for relatives
(n=20). Summary notes commonly stated that a copy of the
genetic test report would be given to the patient 85.8% (563/
656). Only 12.1% (68/563) of these notes specified the impli-
cation of the genetic test report for relatives—i.e., patients
should share the test report with their relatives as it contains
information that is required for them to undergo single-site
targeted testing. Logistical genetic counseling assistance for
relatives was also documented including instructions for
scheduling a GC appointments (n = 17), assistance for out of
state relatives to locate a GC near their residence (n = 22), and
resources for underinsured relatives to undergo genetic
counseling (n = 2).

Specificity of familial risk messaging

Specific relatives (by relationship to patient, e.g., mother) who
would benefit from genetic counseling and cascade genetic
testing were named in 33.1% of notes, whereas 59.1% de-
scribed the benefits of genetic counseling and cascade genetic
testing for relatives in general (e.g., all first-degree relatives).
There was significant variation among GCs with regard to
noting specific relatives who would benefit from genetic test-
ing (F (22, 683) = 1.99, ηp

2 = 0.05, p = 0.04).
As shown in Table 4 such specific risk messaging is 2.5

times more likely to be present in notes for high-risk breast
cancer genes compared to moderate-risk genes (OR = 2.53,
95% CI: 1.71–3.80). Specific risk messaging was also more
often documented when counseling occurred in the presence
of a friend or relative (OR = 2.29, 95% CI: 1.50–3.48). There

Table 2 Characteristics of summary notes (N=656), the corresponding
patients, and genetic counselors who wrote them (one summary note per
patient).

Variable Category N (%)

Genetic
summary note

(n=656)

Patient sex Female 587 (89.5)

Male 69 (10.5)

Patient race White 442 (67.4)

Black 56 (8.5)

Asian 39 (5.9)

Other 79 (12.0)

Patient age (years) Mean 49.7

Median 49

Range 14-81

Gene with pathogenic
test result:

BRCA 324 (49.4)

Non-BRCA 332 (50.6)

Type of genetic test
result:

Pathogenic
only

525 (80.0)

Pathogenic
and VUS

131 (20.0)

Summary note word
count

Mean 950.9

Median 902.5

Range 733-3082

Genetic
Counselors
(n=23)

Summary note per
genetic counselor

Mean 30.7

Median 30

Range 1-80

GC Post-certification ex-
perience (years)

Mean 3.7

Median 2.5

Range 1.25-14.33

VUS: variant of uncertain significance; GC: Genetic Counselor
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person between 2013 and
May 2019 (N=656).
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was no difference in specific risk messaging by GC’s profes-
sional experience or when single vs. multiple pathogenic var-
iants or VUS results were disclosed.

Of the 182 summary notes that discussed a family letter,
46.7% specified both the intended recipient and purpose of
these letters, 9.3% only specified the intended recipient, and
12.1% only specified the intended purpose. Implications of
family letter were specified more often in summary notes
discussing high-risk breast cancer genes compared to
moderate-risk breast cancer genes (OR=3.24, 95%CI: 1.56-
6.85). Documentation of these implications was marginally
associated with GC’s years of post-certification experience
(OR = 0.91, 95% CI: 0.82–1.00). Summary notes discussing
high-risk gene variants are significantly more likely to report
the familial implication of genetic test reports compared to
notes discussing variants in moderate-risk genes (OR =
15.05, 95% CI: 5.42–62.58) (Table 4).

Assessment of family communication and dynamics

GC’s frequently documented patients’ familial relationships
by making notes of positive family communication patterns
(41.6%) or negative communication issues (2.4%). Positive
communication patterns noted in summary notes include pa-
tients who were open or eager to disclose results to relatives (n
= 37) or patients who had already shared results with all rel-
atives (n = 16). On rare occasions, patients were documented
as having refused or were hesitant to share information with
relatives (n = 4). Barriers to cascade genetic testing were noted
in 60 (9.1%) summary notes including concerns about rela-
tives who were estranged (n = 10), deceased (n = 11), under-
age (n = 14), not interested in pursuing cascade testing (n =
11), unable to get tested due to cost/insurance concerns (n =
8), or not available for testing due to other reasons (n = 6).

Table 3 Factors associated with
of length of summary note (word
count) in bivariate and
multivariable regression models
(N=656).

Variable Category Bivariate Multivariate

β p-
value

β p-
value

Summary note context Initial disclosure ref ref

Follow-up disclosure -127.03 <0.001 -63.37 0.003

Encounter type Over telephone ref ref

In person 304.22 <0.001 272.3 <0.001

Gene with pathogenic
variant

Non-BRCA genes Ref ref

BRCA1 or BRCA2 74.08 0.002 93.07 <0.001

Number of pathogenic
variants

1 pathogenic result Ref ref

2 pathogenic results 400.01 <0.001 315.78 <0.001

No. of VUS results
accompanying pathogenic
results

VUS present Ref ref

VUS absent 157 <0.001 103.77 <0.001

VUS: Variant of uncertain significance

Table 4 Factors associated with specific familial risk messaging documented in genetic summary notes (n=656) assessed using multivariable
regression models.

Predictor variable Specifying at risk relatives Implications of family letter Familial implications
of genetic test report

OR 95% CI OR 95% CI OR 95% CI

High-risk BC gene* 2.53 1.71-3.80 3.24 1.56-6.85 15.05 5.42-62.58

No. of pathogenic results 1.40 0.48-3.48 NA NA 1.57 0.23-6.73

No. of VUS results accompanying pathogenic results 0.86 0.59-1.21 1.19 0.60-2.54 0.76 0.38-1.35

GC experience (years) 1.00 0.95-1.05 0.91 0.82-1.00 0.96 0.87-1.03

Patient accompanied by relative/friend 2.29 1.50-3.48 1.33 0.59-3.12 1.66 0.82-3.25

Epic EMR Systema

(post March 4, 2016)
0.67 0.43-1.07 1.99 0.83-4.74 2.00 0.91-5.08

*compared with moderate-risk genes; a compared to Clinic Station EMR system used before March 4, 2016; significant results are in bold

BC: breast cancer; VUS: variant of uncertain significance; GC: genetic counselor
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DISCUSSION

This observational study describes and characterizes genetic
summary notes from patient encounters for hereditary breast
cancer in order to understand how family communication of
genetic information and cascade genetic testing are addressed
in genetic counseling. We find that, although family commu-
nication of genetic information is actively encouraged and
supported in genetic counseling documentation, there is con-
siderable variation in the use of specific communication
prompts. Overall, cascade genetic testing and assessment of
family dynamics are frequently documented. There may be
additional opportunity for improving family communication
in genetic counseling summary notes through specific familial
risk-messaging, providing logistical help for relatives to un-
dergo testing, explaining the clinical implication of cascade
genetic testing for family members, and by clarifying the
intended recipients of family letters.

Nearly all summary notes reviewed in this study mentioned
the need for cascade genetic testing, but they utilized different
prompts. Family communication is a complexmultifactorial phe-
nomenon, and what prompts/interventions are needed to maxi-
mize communication depend largely on the individual family
and their family communication norms, barriers, and needs
(Gaff et al. 2007). Specific familial risk messaging for commu-
nication compared to generic ones may facilitate the process of
communication in families. In addition, reconsideration of family
communication of moderate- and high-risk variants may be nec-
essary to accuratelymeasure and ultimately improve family com-
munication and cascade testing rates. We find that summary
notes ofmoderate-risk gene variants were significantly less likely
to specify at risk relatives, familial implications of family letters,
and genetic test reports compared to summary notes of high-risk
genes, which reflects the limited clinical utility of cascade testing
for moderate-risk variants(Tung et al. 2016). However, high- and
moderate-risk variants are often confounded in family commu-
nication literature, which primarily distinguishes variant classifi-
cation rather than variant risk or penetrance (Gaff et al. 2007).
Therefore, the suboptimal family communication rates may be
partly explained by the reduced encouragement patients receive
to communicate moderate-risk variants.

Most summary notes documented the use of covert rather
than overt relational manners to counsel patients about family
communication—a practice likely representing the non-
directive approach in the field of genetic counseling.
However, some summary notes documented use of overt re-
lational manners which may indicate the evolving nature of
the practice of genetic counseling. Direct advice to engage in
family communication may result in better family communi-
cation outcomes and can be considered as “appropriate
directiveness” (Clarke 1997) in genetic counseling. We also
find that GCs frequently assessed patients’ family dynamics in
an attempt to facilitate communication—a practice that is

consistent with previous qualitative (Young et al. 2019) and
quantitative studies (Forrest et al. 2010). Similarly, although
determining the inheritance pattern of a family variant is nec-
essary to find at risk relatives and to guide cascade genetic
testing, greater emphasis on the potential cancer prevention
benefits for relatives may be necessary to persuade patients
to engage in family communication.

Logistics of cascade genetic testing including cost and in-
surance coverage for testing, and limited familiarity with the
genetic counseling process, are significant barriers to test up-
take that were frequently addressed by GCs (Kne et al. 2017).
For example, cost of genetic testing is a commonly cited and
significant barrier to cascade testing uptake even though
single-site targeted testing for a familial variant is significantly
less expensive than panel genetic testing and certain laborato-
ries offer it free of charge when performed within 6 months of
patient’s genetic test. Proactive communication of these finan-
cial considerations, referred to as “genesurance counseling”
(Brown et al. 2018), may be important to improve cascade
testing rates. In addition, counseling should specify that rela-
tives will require a copy of the patient’s genetic test report in
order to undergo cascade testing, as it allows providers’ to
order the cheaper, targeted test. Assistance with scheduling
GC appointments for relatives and locating genetic counseling
services near relatives’ residence—both nationally and
internationally—were other proactive strategies documented
in this study. Future studies of the impact of these strategies on
family communication and cascade genetic testing are war-
ranted. In the absence of sweeping practice reform to address
cascade testing (such as providers directly contacting relatives
with patients’ results), consistent implementation of these
small strategies in current practice may bring the incremental
change necessary to improve family communication rates.

Summary notes are standard clinical practice tools in
the field of genetic counseling (Baker et al. 2002) as pa-
tients’ knowledge about what information to share with
relatives and whom to inform remain suboptimal
(Eijzenga et al. 2018). While summary notes containing
specific information about relatives who should be prior-
itized to undergo cascade genetic testing may help with
family communication of genetic risk information, the ex-
tent to which patients access and read summary notes
through patient portals remains unknown. Heterogeneity
in content of summary notes written by different GCs may
either reflect genuine practice differences or it may reflect
GCs’ differing philosophies of the utility of writing de-
tailed and specific notes. Additional investigation of the
degree to which these notes accurately reflect the dialogue
of the counseling session, varying styles, and their impact
on familial communication is warranted.

There are limitations to consider in the current study. All
summary notes in this study were obtained from a large well-
resourced tertiary cancer hospital specialized in breast cancer,
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and findings may not generalize to other clinical settings. In
order to better understand practice variations about family
communication, we plan to replicate this study in four other
geographically diverse community cancer hospitals that serve
different patient populations. Although our analysis of sum-
mary note characteristics suggests that despite using tem-
plates, copying, or importing text, summary notes are some-
what representative of the genetic counseling appointments.
However, there may still be discordance between the content
of notes as documented within EMR and the content of actual
GC-patient counseling encounters. Future studies using
audio-recorded genetic counseling interactions are needed to
explore these possible differences. Such audio-/video-record-
ed data may also provide insight into strategies (e.g., subtle
nudges) that GCs use to address barriers to familial commu-
nication. We also plan to conduct follow-up analyses to deter-
mine the provenance of characters within a summary note
(i.e., whether the character was manually entered, copied, or
imported) to understand the tailoring of specific content with-
in summary notes. By choosing the most comprehensive doc-
ument for analysis and not the cumulative recorded documen-
tation for a given patient, we may have missed some docu-
mented family communication. In addition, patient-GC com-
munication documented within other databases and shadow
charts may contain additional information about family com-
munication which were missed in this study.

In conclusion, we sought to characterize family communi-
cation content of breast cancer genetic counseling summary
notes and found that GCs consistently document family com-
munication recommendations when pathogenic variants are
identified on patients’ genetic testing, albeit with heteroge-
neous use of specific communication prompts. We identified
several factors that have the potential to impact family com-
munication including specificity of familial risk messaging,
use of overt vs. covert relational manner, and high- vs.
moderate-risk genes. These findings may inform design of
interventions to improve the ease of familial communication
of cancer genetic risk and ultimately cascade testing. Patients
often find the onus of communicating genetic test result
placed on them to be burdensome (Leenen et al. 2016), and
intensified effort is needed to find provider-mediated strate-
gies that may alleviate this burden from patients.
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