Familial Communication Patterns in a Cohort of Men with Metastatic Prostate Cancer:

A Cross-sectional Exploratory Analysis Using Data from the GENTIeMEN Study

Emiko Oshima

A thesis
submitted in partial fulfillment of the

requirements for the degree of

Master of Public Health

University of Washington

2020

Committee:
Deborah J. Bowen, PhD

Heather H. Cheng, MD, PhD

Program Authorized to Offer Degree:

Public Health Genetics



©Copyright 2020

Emiko Oshima



University of Washington
Abstract

Familial Communication Patterns in a Cohort of Men with Metastatic Prostate Cancer:
A Cross-sectional Exploratory Analysis Using Data from the GENTIeMEN Study

Emiko Oshima

Chair of the Supervisory Committee:
Deborah Bowen, PhD

Department of Bioethics and Humanities

Background — A notable subset of men with metastatic prostate cancer (mPC) may carry an
inherited germline mutation in a key cancer risk gene such as BRCA1 or BRCA2, predisposing
them and their relatives who share the mutation to increased risk of certain types of cancer
including breast, ovarian, and prostate cancer. Men with mPC could be the first members of
their family to realize the presence of a cancer gene mutation and therefore have a responsibility
to communicate information about hereditary cancer risk to male and female family members so
that those that are carriers can participate in cancer risk management and prevention strategies.
However, research thus far has not included men as central figures in the hereditary breast and
ovarian cancer (HBOC) and hereditary prostate cancer risk communication process.

Methods — We used a subset of responses to the initial survey of a large cohort study known as
the GENTIeMEN study (n = 584) to conduct a cross-sectional exploration of communication
patterns of men with mPC. We looked at three communication outcomes including the number
of mPC patients reporting: (1) frequent communication with related family members, (2)
difficulty communicating with family about cancer risk, and (3) satisfaction with their familial

risk communication. To assess the independent effects of a variety of demographic and personal



characteristics on the three communication outcomes, we built multivariable models using
multiple logistic regression.

Results — 62.9% of mPC patients frequently communicated with their biological relatives about
cancer, 74.9% of mPC patients did not find familial risk communication to be difficult, and
84.4% of mPC patients were satisfied with their current level of familial risk communication. In
the multivariable models, frequent communication was positively associated with cancer worry
(OR =1.68; 95%CI = 1.07-2.70) and family satisfaction (OR = 2.20; 95%CI = 1.47-3.33); while
it was negatively associated with older age (OR = 0.53; 95%CI = 0.29-0.93). Difficulty
communicating with family about risk was positively associated with being of a minority race
(OR =2.71; 95%CI: 1.29-5.64) and having cancer-related distress (1.71; 95%CI = 1.31-2.24);
difficulty was negatively associated with family satisfaction (0.51; 95%CI = 0.29-0.89). Lastly,
having more satisfaction with familial risk communication was negatively associated with more
formal education (OR = 0.58; 95%CI = 0.33-0.98) and depression (OR = 0.26; 95%CI = 0.10-
0.72).

Conclusion -mPC patients who are of older age and minority race, and who have underlying
mental health comorbidities may have more challenges communicating to family members about
cancer risk. These subgroups require more research attention and may ultimately need

specialized interventions to increase familial cancer risk communication.



INTRODUCTION
Inherited Risk of Prostate Cancer

Prostate cancer is the most commonly diagnosed cancer and the second-leading cause of
cancer-related death among males in the United States (US).! In the general US population, men
face an 11.6% risk of developing prostate cancer throughout their lifetimes.? Despite this large
burden, advances in early detection and treatment of prostate cancer have allowed for most
prostate cancer patients to be diagnosed at local and regional stages with overall good prognoses,
where nearly 100% of patients survive 5-year post-diagnosis.? However, about 6% of prostate
cancer patients are still diagnosed with metastatic prostate cancer (mPC), when 5-year survival
drops to 30%.? In this subset of mPC patients, up to 11.8% may carry an inherited germline
genetic mutation in a key cancer risk gene such as BRCA1, BRCA2, CHEK2, ATM, PALB2, and
mismatch repair genes.®>® These mutations are the cause of many familial hereditary cancer
syndromes in which increased risk of cancer is genetically passed on through generations of a
family.>® The most common hereditary cancer syndrome increasing risk of prostate cancer is
caused by BRCA1 and BRCA2 (BRCA1/2) gene mutations and is known as hereditary breast and
ovarian cancer (HBOC) syndrome, named after its role in elevating risk of breast and ovarian
cancers in females.® Having certain mutations in BRCA1/2 can increase risk of breast and
ovarian cancers from about 12% and 2% in the general population respectively to as much as 35-
72% over the course of a female carrier’s lifetime and risk of prostate cancer from 11.6% to as
much as 20-30% in a male carrier’s lifetime.}8°

Communication in Hereditary Cancer Families

A diagnosis of mPC can indicate a possible HBOC/BRCA mutation within the family.3-®
Therefore, genetic testing of prostate cancer patients has important implications for both male

and female members of the family unit. The process of cascade testing, which involves



systematically testing family members for a particular genetic variant once a primary cancer
patient (a proband) has been discovered to be positive, can make a substantial difference in a
family’s ability to prevent cancer by implementing risk reducing interventions.*®! With
knowledge of their mutation, cancer-free carriers can utilize screening methods such as
mammography/MRI (for breast cancer) and prostate specific antigen (PSA) blood testing (for
prostate cancer) to detect cancer at earlier and more treatable stages, and ultimately increase
survival.}>1® Female carriers can further opt for prophylactic surgeries including mastectomy
(removal of breast tissue) or salpingo-oophorectomy (removal of ovaries and fallopian tubes)
which have been shown to reduce risk of cancer by as much as 80%.41°

A proband’s ability to effectively communicate about genetic cancer risk to relatives is
essential to opening pathways to cascade testing and cancer risk management for the rest of the
family.1®!! Historically males in HBOC/BRCA families have not been recognized as potential
probands at elevated risk for cancer themselves by their family members, but rather as carriers
who may pass the variant to vulnerable daughters.’®*® Much of the research on the patterns of
communication in HBOC/BRCA families therefore has concentrated on a cohort of female
probands with breast or ovarian cancer and their disclosure patterns to male and female
relatives.!”1%2! In samples of women, most (91-100%) of those tested for BRCA mutations
report speaking to at least one close relative about hereditary cancer risk and BRCAL1/2 status
after receiving results.}”1%20.22 1n some studies of women, older age and being a member of a
minority race (e.g. Asian) have been associated with lower likelihood to share results.?

The limited research on genetic results disclosure in men at higher risk of prostate cancer
primarily comes from the roles they play operating within the context of female cancer risk for

HBOC.10161722 Mixed samples of men and women still show high rates of BRCA results



disclosure (88-100%).1%%2 Research has shown some evidence that although men with known
germline mutations are equally as likely to communicate risk information to family members as
women are, they are more likely to “express difficulty discussing positive” results.?? A synthesis
paper on male BRCA mutation carriers found that social constructs may dictate that men not only
receive genetic testing for BRCA less often than women, but also do not as readily acknowledge
the health-related vulnerabilities related to mutation status.® Moreover, a series of qualitative
studies have reported that both men and women view BRCA1/2 and other HBOC-related
mutations as a “women’s problem”® and tend to deprioritize informing male relatives of a
positive cancer mutation within the family, often cutting chains of communication as information
is passed along branches of the family tree.’%1%1" The combination of these results suggest that
the communication of cancer risk between males and their family members in HBOC/BRCA
families might be quite different than those of female probands.

However, studies thus far have not independently examined men as probands (i.e. the
first in their families to indicate a potential cancer gene mutation) or their experiences as central
communicators of cancer risk. It is not currently known how male probands communicate about
prostate cancer risk with their relatives or what demographic, emotional, and familial
characteristics play a role in modulating the likelihood of communication in this population.10-16-
22 It is essential to learn more about the communication patterns of male members of hereditary
breast, ovarian, and prostate cancer families in order to understand the flow of communication
within the family unit and continue to improve the rates of cascade testing.

Study Objective

As a secondary analysis of data from the initial survey of a large longitudinal study based
in Seattle, WA known as the GENTIeMEN study (Genetic Testing for Men with mPC), the

present analysis aims to fill this gap. The GENTIeMEN study is a prospective observational



study that provides online genetic education and mail-in germline genetic testing to men with
mPC. The GENTIeMEN study team is currently enrolling a cohort of men with mPC to assess
whether mail-in testing is an acceptable mode of delivering genetic testing to men with mPC.%
Using survey data collected through January 10, 2020, the present analysis aimed to describe
cancer communication and risk communication patterns in a sample of GENTIeMEN enrollees.

The objectives of the current study were to:

1. Find the proportion of mPC patients who report regular communication with biological
family members about their cancer.

2. Assess the general feelings about family risk communication of mPC patients in terms of
difficulty and satisfaction-level of current communication.

3. ldentify demographic, emotional, and familial covariates of more frequent

communication, more difficulty communicating, and more communication satisfaction.

We hypothesized that at least half of mPC patients would report infrequent communication with
relatives, feel as if conversations about risk were difficult, and feel unsatisfied with discussions
about cancer risk. We predicted that increased age, being of a minority race, having less formal
education, and having depression and anxiety would decrease communication frequency and
satisfaction and increase difficulty; and that having a good perception of family life would
increase communication frequency and satisfaction and decrease difficulty. Lastly, we
hypothesized that worrying often about cancer would have a unique relationship with the
communication variables by increasing overall frequency of communication, but also increasing

difficulty and decreasing satisfaction.



METHODS
Study Sample and Recruitment

This analysis used a subset of all men who had been enrolled in the GENTIeMEN study
between October 2, 2017 and January 10, 2020. Men were eligible for the GENTIeMEN study if
they were 18 years or older and had a current diagnosis of mPC.2* Multiple methods were used
to recruit eligible individuals throughout Washington State including clinic-level recruitment at 7
Seattle Cancer Care Alliance (SCCA) sites and mail-out notices to all urologists and medical
oncologists in the state.>* Prostate cancer patients were also recruited via internet ad postings on
the SCCA and partner websites.?* The study expanded recruitment in April 2018 by launching
several national news stories to the general public. GENTIeMEN study enrollment is still taking
place and is expected to continue through 2020.

Interested prostate cancer patients are able to self-enroll online via the GENTIeMEN

study website (www.gentlemenstudy.org). Enrollees in the present analysis were further

screened for eligibility after submitting an initial questionnaire. Online genetic educational
material was distributed and a saliva-based genetic test kit from Color Genomics was sent via
mail to all participants after informed consent and confirmation of eligibility were complete.
Those who could not provide a documented history of metastatic disease, those who did not
consent to DNA testing, and those who did not fill out any sections in the initial survey were
excluded from study enrollment. For the purpose of the present analysis we further excluded
patients who were under 30 years of age at the time of enrollment due to the rarity of mPC
diagnosis at younger ages and possible differences in tumor biology that could influence
communication styles. There were two rounds of the initial survey included in our secondary
analysis dataset. In the first round, 16 out of 23 men had not completed the relevant sections of

the initial survey and were dropped. In the second round, 32 out 866 men did not fill out any
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sections of the survey, 108 men did not meet the metastatic disease criteria, and 117 men did not
consent to DNA testing. This left 611 records available for analysis, following which an
additional 23 participants who did not complete the demographic portion of the survey and 2
participants who did not meet the age requirement were dropped for the present analysis. The
final analysis dataset included 584 participants.

Data Collection

After signing informed consent, participants of the GENTIeMEN study were asked to
complete a HIPAA-compliant self-administered web-based initial survey through RedCap. The
initial survey gathered information about respondents’ cancer communication frequency with
first- and second-degree relatives and about their general feelings regarding discussing cancer
risk with family (i.e. comfort-level and satisfaction). It also included questions about family
history of cancer, participant’s overall health status, emotional wellbeing, degree of cancer
worry, and familial satisfaction through a variety of validated health measures. Demographic
variables such as age at survey, level of education, race/ethnicity, marital status, and number of

biological children were also collected.
Measures

Outcome variables - This analysis examined three main outcomes to categorize communication
patterns of men with mPC.

Frequency of prostate cancer communication — The first outcome was defined as the

frequency of communication with first- and second-degree relatives about prostate cancer. This
measure was considered a proxy for the willingness to discuss risk with related family members
in the future. The outcome was assessed using a 6-item Frequency of Communication (FOC)
variable which asked “within the last year, how much have you spoken about prostate cancer

with each of the following family members: 1. mother, 2. father, 3. sister(s), 4. brother(s), 5.



child(ren), and 6. Grandchild(ren)?” Frequency of communication with each relative was
measured on a 4-point Likert scale (1 = Not at all, 2= a little, 3= some, 4= a lot) and included an
option “0” for not having the family member of interest. As defined in previous work by Bowen
et al. each participant’s overall FOC score was calculated by finding an average score over all
living relatives.?® “NA” responses were treated as “do not have this relative” and therefore did
not count against the average. 12 participants responded “do not have this relative” for all 6
items and were excluded from all FOC analyses. This yielded a final sample size of n = 572 for
the FOC outcome. FOC scores were dichotomized into two groups. Participants with FOC
scores >2 were considered “frequent” communicators, while participants with FOC scores <2
were considered “infrequent” communicators. This cut-off is consistent with other studies on
communication among hereditary cancer families.?:?’

Risk communication difficulty/satisfaction — Difficulty and satisfaction with discussions

surrounding prostate cancer risk were also assessed as outcomes. Difficulty was measured by
asking respondents to rate on a 4-point Likert scale the degree to which they agree or disagree
with the statement “It’s hard for me to talk about my prostate cancer risk with my relatives” (1 =
disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = agree). 2 participants did not respond
to this item and were removed from the difficulty analyses, leaving a final sample size of n = 582
for the difficulty outcome. The final difficulty variable was then dichotomized. Participants
who answered “disagree” or “somewhat disagree” were said to experience “less difficulty”,
while participants who answered “somewhat agree” or “agree” were said to experience “more
difficulty” with risk communication.

Satisfaction was measured by asking respondents to rate on the same 4-point Likert scale

as the difficulty outcome the degree to which they agree or disagree with the statement “I feel



satisfied with my communication with my family about what my prostate cancer risk means to
me.” 6 participants did not respond to the satisfaction item and were excluded from the
satisfaction analysis, yielding a final sample size of n = 578 for the satisfaction outcome.
Participant responses were dichotomized along the satisfaction variable, with participants who
answered “somewhat agree” and “agree” in the “more satisfied” category, and participants who
answered “somewhat disagree” and “disagree” in the “less satisfied” category.

Covariates of interest

Demographic characteristics — The demographic characteristics that were assessed as

covariates included age at the time of study enrollment, age at the time of prostate cancer
diagnosis, race, marital status, level of education, employment status, household income, and
number of biological children. All demographic variables of interest were dichotomized. Age at
survey and age at diagnosis were categorized as “<60 years” and “>60 years” in accordance to
the National Comprehensive Cancer Network (NCCN) criteria for hereditary genetic testing of
prostate cancer patients.?® Race was categorized as “White” and “Non-White”’; marital status as
“Married” and “Not Married (Divorced, Widowed, Never Married)”; level of education as “4-
year College Degree or Higher” and “Less than 4-Year College Degree”; employment status as
“Currently Working/Student” and “Not Currently Working (Retired, Unable to Work,
Unemployed)”; household income as “<$50,000” and “>$50,000"’; and number of biological
children as “None” and “One or More.”

Cancer-related stress and fears — cancer related stress and fears were defined as the

participants’ emotional state specific to cancer-fears and worries. We measured two different

variables for cancer related emotions:



Cancer-related distress/post-traumatic — Cancer-related stress was recorded in the GENTIeMEN
initial survey with questions from the Impact of Events Scale (IES). The IES is a 15-item
validated questionnaire assessed on a 4-point Likert scale (0 = not at all, 1 = rarely, 3=
sometimes, 5 = often). The IES questions in the initial survey asked about how often a
respondent worried about cancer in the last seven days (i.e. “I thought about my cancer when |
didn’t mean to0’). The IES is used in clinical settings to assess the degree of distress caused by a
“specific event” such as a cancer diagnosis and can be viewed as a measure of post-traumatic
stress disorder (PTSD).?° In cancer trauma research, the IES has been shown to be both reliable
and valid in measuring distress.®® In the present study, the total IES score was calculated for
each participant by summing the values across all 15 items (maximum score = 75). Participant
scores were then categorized by clinical cut-offs of severity: subclinical (score <8), mild (score =
9-25), moderate (score = 26-43), and severe (score = 44-75).2° 40 participants (6.8%) did not
response to at least one of the IES questions and were excluded from analyses involving this
variable.

Cancer worry — The GENTIeMEN initial survey asked a subset of 4 questions from the Cancer
Worry Scale (CWS), which we used to assess general cancer worry in everyday life. The CWS
is an 8-item validated Likert measure of cancer worry as related to cancer risk and concerns.!
The cancer worry scale has several questions focused on concerns surrounding the future
development of cancer which were dropped or reworded for GENTIeMEN participants since all
participants already had cancer in our evaluation.3! This left 4 questions for use in our modified
scale which included items such are “during the past month, how often have thoughts about
prostate cancer affected your mood?” (1 = Not at all or rarely, 2 = Sometimes, 3 = Often, 4 = A

lot). To calculate an overall CWS score for each participant, values were summed across the 4



items (maximum score = 16). A categorized measure was formed by using the bottom quartile,
two middle quartiles, and top quartile of overall CWS scores in the sample to form three cancer
worry classification levels for our final analysis: low concern (score = 4-7), moderate concern
(score = 8-12), and high concern (score = 13-16). Less than 1% of the sample of 584 did not
respond to at least one CWS question and were excluded from analyses involving the CWS
variable.

General emotional/psychological state — General emotional and psychological state was

defined with two variables:

Depression — The initial survey used questions from the Patient Health Questionnaire-9 (PHQ-9)
to assess the degree of depression in GENTIeMEN participants. The PHQ-9 is a 9-item
validated tool used in clinical settings to diagnose depression. The PHQ-9 asks questions on a 4-
point Likert scale (0 = Not at all, 1 = Several days, 2 = More than half the days, 3 = Nearly every
day) about the occurrence of events over the last two weeks such as “having little interest or
pleasure in doing things,” and “feeling down, depressed, or hopeless.” Previous studies have
reported a high sensitivity (88%) and high specificity (88%) for diagnosis of major depression.®2
Participants’ overall PHQ-9 scores were calculated by summing together their responses across
all 9 items (maximum score = 27). Scores were categorized according to the defined clinical cut-
offs for depression: minimal (score <5), mild (score = 5-10), moderate (score = 11-15),
moderately severe (score = 16-20), and severe (21-27).32 19 participants (3.3%) did not respond
to at least one PHQ-9 item and were dropped from analyses involving this variable.

Generalized Anxiety Disorder — The initial survey used the Generalized Anxiety Disorder-7
(GAD-7) scale to assess the level of general anxiety of participants. This scale is a 7-item

questionnaire analogous to the PHQ-9 which asks participants to state how often in the last two

10



weeks certain anxiety-related events have occurred such as “feeling nervous, anxious, or on
edge” and “not being able to stop or control worrying” (0 = Not at all, 1 = Several days, 2 =
More than half the days, 3 = Nearly every day). When used in clinical settings, the GAD-7
guestionnaire has shown a sensitivity as high as 89% (specificity 82%).3* An overall GAD-7
score was calculated for each participant by summing together responses for the 7 items
(maximum score = 21). Participants were then categorized using the clinically defined cut-offs
for generalized anxiety disorder: minimal (score <4), mild (score = 5-9), moderate (score = 10-
14), and severe (score = 15-21).3 31 participants (5.3%) did not respond to at least one GAD-7
item and were dropped from analyses involving this variable.

Perceptions of family life — The GENTIeMEN initial survey collected data on family

characteristics and perceptions of family life using the Family Satisfaction Subscale (FSS) of the
Family Adaptability and Cohesion Scale 1V (FACES IV).3* The FSS measures general
satisfaction within the family unit with 10 items presented as 5-point Likert questions such as
“how satisfied are you with the degree of closeness between family members” (1 = Very
dissatisfied, 2 = Somewhat dissatisfied, 3 = Generally satisfied, 4 = Very satisfied, and 5 =
Extremely satisfied)? Overall FSS scores for each participant were calculated by summing the
values across all 10 items of the FSS (maximum score = 50). Participant FSS scores were then
categorized by using the standard cut-offs: Very low satisfaction (score = 10-29), low
satisfaction (score = 30-35), moderate satisfaction (score = 36-39), high satisfaction (score 40-
44), and very high satisfaction (score = 45-50).343 32 participants (5.5%) did not respond to at
least one FSS question and were excluded from analyses using the FSS variable.

Analysis

To evaluate the proportion of mPC patients who communicated with their families about

cancer and to characterize mPC patients’ general feelings about cancer risk communication,
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descriptive statistics were performed on the marginal frequencies of the three main outcomes
(frequency of communication, risk communication difficulty, and risk communication
satisfaction). We developed a set of contingency tables to represent each covariate of interest
versus each outcome of interest. To identify factors that may modulate familial communication,
we performed bivariate statistics, testing each covariate of interest for an association with each
communication variable (i.e. frequency of communication, risk communication difficulty, risk
communication satisfaction). In the bivariate analyses, chi-squared tests for significance were
used to evaluate the demographic covariates of interest. For all other psychological and family-
related variables in the bivariate tests, we performed univariate logistic regression and reported
the p-values. Significance was defined as p < 0.05.

Finally, to assess the independent effect of each covariate on each communication
outcome, we built three multivariable models using the covariates that were significant or
marginally significant in the bivariate analysis. For the multivariate analysis, all covariates
including demographics, emotional/psychological state, cancer-related fears, and perception of
family life were dichotomized into high/low severity categories. In order to capture all
associations that could be important, covariates were used in the multivariable models if they had
p < 0.25 in the bivariate analysis and if they did not show signs of multicollinearity with any
other variable. This p-value selection criteria was described in a 2008 paper by Bursac et al. %
We found the odds ratio (OR) for the covariates’ effects on each outcome of interest. 95%
confidence intervals and p-values for each association were reported in order to assess
significance. Covariates in the multivariable models were considered to be significant if p <

0.05.
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We used two methods to assess multicollinearity. First, we performed pairwise linear
regression between all covariates of interest that could be measured continuously (i.e. ages, scale
scores). We used a correlation coefficient cut-off of r > 0.8 for determination of a linear
relationship.®” Although relationships between age at survey versus age at diagnosis, and
depression versus anxiety showed moderate-to-strong correlations (r =0.72 and r = 0.69
respectively), they did not reach the cutoff of r > 0.8 for removal and all covariates were
retained. We also calculated variance inflation factor (VIF) scores for each variable to further
assess the presence of multicollinearity after model formulation. A VIF score > 5 was considered
evidence of multicollinearity.3” Since all VIF scores were less than 2, we did not consider
multicollinearity to be an issue in any of our final models.

All analyses used R version 3.5.2 (The R Foundation for Statistical Programming, 2018)

and RStudio (Boston, MA: RStudio Team, 2015).

RESULTS
Demographic and Personal Characteristics

Tables 1a and 1b show the demographic characteristics and personal characteristics (i.e.
emotional/psychological, cancer concern, family variables) of the final GENTIeMEN subset.
After excluding individuals who did not report on any of the demographic variables of interest,
there were a total of 584 mPC patients. Age at enrollment ranged from 41 to 93 years, with a
mean age of 69.5 years. The majority of participants were 60 years of age or older at the time of
study enrollment (86.8%) and at the time of cancer diagnosis (69.3%). Reflecting the older age
of the sample, most men were married (75.5%), retired or not working (74%), and had at least
one biological child (80.8%). Most men were white (89.6%), with racial minorities making up

less than 10% of the sample and were well-educated with at least a college degree (59.2%).
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Almost two-thirds (64.9%) reported an annual household income of $50,000 or more, 27.7%
reported a household income of below $50,000, and 6.7% could not provide an estimate of
annual income.

Over two-thirds (67.5%) of respondents had no or few symptoms of cancer-related distress
or PTSD (combined subclinical and mild categories) according to their IES score, while 19.9%
of the sample had moderate levels of PTSD, and 5.8% of the sample had severe levels of PTSD.
About half (53.1%) of respondents reported worrying moderately about their cancer, 25.2%
reported low levels of worrying, and 20.9% reported high levels of worrying according their
CWS score. 12.9% and 8.2% of participants had PHQ-9 (depression) and GAD-7 (general
anxiety) scores respectively which measured as moderate-to-severe. In terms of family
satisfaction, nearly half (48%) of those responding had very low or low satisfaction, while 17%
had moderate family satisfaction, and 29.4% had high or very high family satisfaction according
to their FSS scores. No personal variables were missing more than 7% of data.

Overall Patterns of Communication

Table 2 shows the overall proportion of participants in the frequency of communication,
risk communication difficulty, and risk communication satisfaction outcomes. For the frequency
of communication outcome, the majority (62.9%) of mPC patients who had at least one of the six
family members of interest (n = 572) communicated frequently in the past year with those family
members about the topic of cancer (FOC score >2). 37.1% reported infrequent communication
(FOC score <2). Only 3.8% of participants (n = 22) did not talk to any of the family members
of interest about cancer in the past year (not represented in Table 2). For the communication
difficulty outcome, overall, men in the GENTIeMEN sample did not report difficulty
communicating about risk with family members. Nearly three-quarters (74.9%) of the 582

participants who responded to the difficulty question answered “disagree” or “somewhat
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disagree” to the statement “It’s hard for me to talk about my prostate cancer risk with my
relatives.” About one-quarter (25.1%) of the sample somewhat agreed or agreed with this
statement. For the communication satisfaction outcome, most men in the GENTIeMEN sample
felt satisfied with their current family discussions about cancer risk. 84.4% of the 578
participants who answered the satisfaction question said that they “agreed” or “somewhat
agreed” with the statement “I feel satisfied with my communication with my family about what
my prostate cancer risk means to me.” 15.6% of the total sample reported that they disagreed or
somewhat disagreed with the statement and were not satisfied with their current risk
communication strategy.

Covariates for Frequency of Cancer Communication

Table 3 shows the results of the bivariate analysis for the association of the covariates of
interest with the three family communication outcomes (1. frequency of communication, 2. risk
communication difficulty, 3. risk communication satisfaction). For the frequency of
communication outcome (columns 2-4 of Table 3), age at study enrollment was the only
demographic variable that had a significant association with frequency of cancer communication
(p = 0.008), with a smaller proportion of men who were 60 years or older reporting “more
frequent” communication with family members compared to men who were under 60 years old
(60.6% versus 76.7% respectively). In terms of personal characteristics, having more cancer
worry and being more satisfied with family life were significantly associated with more frequent
communication (p = 0.0003 and p < 0.0001 respectively). This can be seen in Table 3, where
50.4% of men with low cancer worry, 65% of men with moderate cancer worry, and 71.7% of
men with high cancer worry reported frequent communication. For family satisfaction, 49.5% of
participants with the lowest degree of family satisfaction reported frequent communication

compared to 77.3% of men with the highest family satisfaction.
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Table 4 shows the multivariable results for all three outcomes. The first section in Table 4
depicts the multivariable model for frequency of communication. Having reached significance
in the bivariate analyses, age at study enrollment, cancer worry classification, and level of family
satisfaction were included as covariates. All three covariates remained significant in the
multivariable model. Worrying more about cancer was significantly associated with over a 1.5-
fold increase in the odds of being a more frequent communicator when other variables in the
model were held constant (OR = 1.68; 95% CI = 1.07-2.70). Having more satisfaction in family
life also significantly increased the odds of being a frequent cancer communicator by more than
2 (OR =2.20; 95% CI = 1.47 — 3.33). Older age was associated with a decrease in the odds of
being a frequent communicator by about half (OR = 0.53, 95% CI = 0.30-0.93).

Covariates for Risk Communication Difficulty

In the bivariate analysis for risk communication difficulty, being of a minority race was
significantly associated with more difficulty communicating (p = 0.009), with 40.4% of men
who were non-white responding that risk communication was difficult, compared to 23.6% of
white men (Table 2, columns 5-7). Household income also reached a significant association (p =
0.047) with men who made under $50,000 annually reporting more difficulty than men making
at least $50,000 per year (30.4% versus 22% respectively). Having more cancer related distress
(p < 0.0001), more cancer worry (p < 0.0001), higher levels of depression (p < 0.0001), and
higher levels of generalized anxiety (p < 0.0001) were all significantly associated with more
difficulty communicating. 64.7% of participants in the highest cancer distress (IES) category
responded “agree/somewhat agree” to the communication difficulty question, compared to only
4.6% of participants in the lowest cancer distress category. 41.8% of those in the high cancer
worry (CWS) category, compared to 23.7% in the moderate cancer worry category, and 13.6% in

the low cancer worry category reported difficulty. At the high and low end of the depression
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classification scores (PHQ-9), 63.6% of respondents in the most severe depression group versus
only 19.1% of participants in the least severe (minimal) depression group reported more
difficulty with communication. Similarly, those with the highest generalized anxiety scores
reported more difficulty than those with less severe anxiety scores (at the extremes: 61.1% of
those with the highest anxiety scores, versus 19.9% of those with the lowest anxiety scores
reported difficulty with communication). Higher family satisfaction was significantly associated
with less difficulty communicating (p = 0.002), with 34.8% of men in the lowest family
satisfaction category reporting difficulty communicating with family members, and 18.8% of
men in the higher family satisfaction category reporting difficulty. Biological children nearly
reached a significant association (p = 0.21) according to Bursac’s criteria and was included in the
multivariate analysis.®

Race, household income, number of biological children, cancer distress (PTSD)
classification, cancer worry, depression, generalized anxiety, and family satisfaction were
included as covariates in the multivariable model for the risk communication difficulty outcome.
The results are displayed in the second section of Table 4. Being of a minority (non-White) race
caused the largest independent increase in the odds of having difficulty communicating with
family about risk, increasing the odds by over 2-fold when all other variables in the model
remain the same (OR = 2.71; 95% CI = 1.29 — 5.64). The presence of cancer distress (PTSD)
was also significantly associated with an increase in risk communication difficulty (OR = 1.71,
95% CI = 1.31 — 2.24). Having a high level of satisfaction with family life reduced the odds of
risk communication difficulty by almost half (OR =0.51, 95% CI = 0.29 — 0.89). Household

income (p = 0.49), biological children (p = 0.11), level of cancer worry (p = 0.054), level of
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depression (p = 0.99), and level of generalized anxiety (p = 0.45) did not show significant
associations with communication difficulty under the multivariable model.

Covariates for Risk Communication Satisfaction

In the bivariate analysis for the communication satisfaction outcome, no demographic
variables had a significant association with satisfaction (Table 3, columns 8-10). However,
educational attainment was close to significant (p = 0.07), with a higher proportion of those
without a college degree responding that they were satisfied with their risk communication
(88.4%), compared to those with a college degree or higher (82.5%). Educational attainment
was therefore included in the multivariable model. Feeling more depressed was significantly
associated with reporting less satisfaction with family risk communication (p = 0.001). Only
36.4% of men in the most severe depression category said that they felt satisfied with their
communication about cancer risk with family, while 86.3% of men in the least severe (minimal)
depression category said that they felt satisfied. Having higher levels of generalized anxiety was
significantly associated with less communication satisfaction (p = 0.043; 66.7% in the most
severe anxiety category vs. 85.6% in the minimal anxiety category). Being more satisfied with
family life was significantly associated with also feeling more satisfied with family risk
communication (p = 0.001), with 74.3% of mPC patients in the lowest family satisfaction
category reporting communication satisfaction and 89.9% of mPC patients in the highest family
satisfaction category reporting communication satisfaction.

Level of education, depression, anxiety, and family satisfaction were included in the
multivariable model for the outcome of risk communication satisfaction. The results are
presented in the third section of Table 4. Having at least a college degree was significantly
associated with being less satisfied with family risk communication (OR = 0.58; 95% = 0.33 —

0.98), as was having a moderate or severe depression score (OR =0.26; 95% CI = 0.10 - 0.72).
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Neither the anxiety classification nor the level of family satisfaction reached significance under

the multivariable model for communication satisfaction (p = 0.81 and p = 0.08 respectively).

DISCUSSION

The main goal of the present analysis was to describe the familial cancer and cancer risk
communication patterns in a cohort of men with mPC. This population is important to consider
because of its role in the broader context of hereditary cancer families.®>’ The communication
practices of men with mPC are pivotal to their family members’ understanding of cancer risk and
ultimately their ability to mitigate their own aggressive cancer diagnosis via interventions. Using
a subset of data from the initial survey of the GENTIeMEN study, we were able to examine the
proportion of mPC patients in high and low categories of three components of familial cancer
communication: (1) the frequency of cancer-related communication with family members, (2)
the level of difficulty with family cancer risk communication, and (3) the level of satisfaction
with current family risk communication. Lastly, we looked for demographic, personal, and
familial-level characteristics that might modulate these communication tendencies in men with
mPC.

Overall Familial Communication Patterns

The majority of mPC patients in our sample frequently communicated with their
biological relatives about cancer (62.9%). Although the proportion of men who spoke frequently
to family members about their cancer was larger than expected, it was notably smaller than the
88-100% of male and female participants that report sharing BRCA1/2 results with at least one
relative post-genetic testing according to previous studies.*%%2°22 There are several factors
which may have influenced this result. First, the frequency of family communication variable in

the present analysis does not allow for interpretation of a specific motivation for the discussion
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of cancer with family members. Given that this group of men had been diagnosed with
aggressive metastasized cancer, it is likely that frequent communication may have taken place
for reasons beyond the necessity to talk about risk. Such conversations may include receiving
emotional support from family members or may involve practical matters such as getting to and
from appointments. The actual proportion of men with mPC currently talking about hereditary
cancer risk with family members is likely to be a smaller percentage of that observed in this
analysis. Second, since previous studies consist of mostly female participants, there could also be
a discrepancy between discussion of cancer risk between males and females in hereditary breast,
ovarian, and prostate cancer families.1%%20 This seems possible given the many research studies
which have found that male family members are less often included in discussions about BRCA
results.1%16-22 | astly, the frequency of familial communication about cancer and hereditary
cancer risk could increase after genetic testing. The initial survey of the GENTIeMEN study was
delivered before genetic results were returned and it is possible that participants felt that
communication with family was not necessary at that time. This could change after genetic
results are returned. A follow-up evaluation is necessary in order to determine whether mPC
probands communicate their results to family members at the same rate as their female
counterparts.

Most men in this GENTIeMEN sample did not find familial risk communication to be
difficult (74.9%). This finding appears to be in opposition to previous studies in HBOC and
hereditary prostate cancer families.!®%2  For instance, a previous study of BRCA1/2-positive
individuals, reported that a large majority of men (90%) had difficulty discussing their positive
result with members of their family.?? Although this difference could reflect the fact that men in

our sample may have been those most intrigued by genetic testing and had increased interest in
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learning and discussing cancer risk by way of enrolling in the GENTIeMEN study, it may also
indicate a key shift to feeling less confident with familial risk communication after learning of a
positive mutation status. Men who test positive for BRCA or another prostate cancer mutation
may therefore need additional support to aid discussions within their family unit.

Men with mPC in our sample appeared to be at least somewhat satisfied or very satisfied
with their current level of familial risk communication (84.4%). To our knowledge, satisfaction
with discussing hereditary cancer risk with family members before receiving genetic testing has
not been reported in other studies. This analysis is therefore one of the first to find a general
feeling of contentment with familial risk communication among a group of patients at elevated
risk of having a cancer genetic mutation without yet knowing their mutation status. The high
rate of satisfaction in this sample may reflect the fact that mPC patients had been recruited for
the specific purpose of genetic testing for hereditary cancer risk and participants were likely to
be more concerned with their genetic risk compared to the general population. They may have
chosen to self-educate on hereditary cancer prior to their decision to enroll in the GENTIeMEN
study. This could skew the sample toward participants feeling more confident in topics of cancer
risk. The high level of satisfaction in this sample could also indicate that mPC patients are either
satisfied with few familial discussions of risk or have a level of over-confidence with the ability
to discuss cancer risk. More research is warranted to find the underlying reasons why this trend
appeared in our data, if it would appear in other samples, and what tools are necessary in order to
better support men with mPC in effectively discussing cancer risk with family.

Covariates to Familial Cancer Communication and Risk Communication

This analysis also identified several key demographic, psychological, and familial
characteristics that might modulate positive and negative feelings toward familial risk

communication and the likelihood of discussing cancer with family members in the mPC
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population. Our results aligned with our original hypotheses that age and race are important
factors in determining the familial risk communication patterns of men with mPC. We found that
older age was associated with less frequent communication (OR = 0.53; 95% CI = 0.29-0.93)
and minority race was associated with more difficulty communicating about risk (OR = 2.71;
95% CI = 1.29-5.64) in an mPC population. The covariates associated with family
communication for men with mPC appear to be largely consistent with those of females in
HBOC families based on the findings of a least one previous study by Cheung et al.?° Equitable
distribution of genetic testing and genetic knowledge has been a consistent issue across cancer
types in the US as genetic testing has expanded in the last two decades.®®*° The importance of
ensuring equity in genetic resources is elevated by the fact that certain racial minority groups
including Black Americans already experience large disparities in outcomes from both prostate
and breast cancer.2*142 The specific contribution of race and ethnicity in familial
communication difficulty for mPC patients therefore needs careful exploration beyond this
analysis so that genetic technology does not further exacerbate these outcome disparities.
Identifying facilitators and barriers to hereditary familial communication for men from racial and
ethnic minority backgrounds through both qualitative and quantitative methods should be a
priority of future work.

Interestingly, contradicting our original hypothesis, having more education was
significantly associated with less satisfaction with risk communication (OR = 0.59, 95% 0.33-
0.99). The present analysis appears to be the first to explore the relationship between familial
risk communication satisfaction and educational attainment in cancer patients. The reasons for
the negative relationship between education and satisfaction seen in this analysis require further

evaluation, as it was only modestly significant (p = 0.047). It is possible that more educated men
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might better understand their own lack of expertise. A deeper understanding of the complexities
of genetic risk through classroom learning could therefore lead to more uncertainty about
whether hereditary risks are being appropriately explained to family members.

Income and biological children did not show significant independent associations with
any pattern of communication in the multivariable analyses despite being included in two out of
the three models (communication difficulty and communication satisfaction). This result is
similar to previous studies conducted on BRCA1/2 carriers which found that SES did not affect
likelihood of disseminating genetic test results to family members.2%? However, some data
shows that lower SES can decrease uptake of genetic testing among cancer patients and
specifically the cascade testing of a proband’s relatives.?>*® Providing additional support for
familial communication to low income mPC patients that test positive for a hereditary cancer
mutation could therefore still be worthwhile to aid in encouragement of the cascade testing
process. Although the association between having biological children and risk communication
difficulty was not significant in the multivariable model, our bivariate analysis suggests that it
may be important to continue research into whether fathers with mPC need further resources to
talk to their children about cancer risk.

Family satisfaction was the only variable which affected more than one communication
outcome by both increasing frequency of communication (OR = 2.20; 95% CI = 1.47-3.33) and
decreasing communication difficulty (OR = 0.51; 95% CI = 0.29-0.89) in our GENTIeMEN
analysis. Although more research is needed to confirm this relationship, this finding could
indicate that family dynamics are especially important in determining the degree and comfort-
level of familial communication for men with mPC. Our results support the findings of previous

studies of HBOC family structure that have reported that family norms and culture often dictate
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the decision to speak about hereditary risk and a positive test result.1%161722 Several studies have
reported a sense of urgency among BRCAL/2- carriers to disseminate results to family members
they perceive as benefiting the most in terms of cancer risk management.'®1’ This often
excludes men from familial risk discussions because of the underlying the assumption that men
are less affected by BRCA and other breast, ovarian, and prostate cancer-causing mutations,6:18
If replicated, the results of the present analysis suggest that utilizing current family dynamics and
structures might not only be useful in encouraging risk communication, but also in establishing
men as beneficiaries of genetic information so that information about hereditary cancer risk
moves uninterrupted through the family tree.

As predicted, psychological factors such as depression and cancer-related PTSD were
also shown to be important modifiers contributing to more difficulty and less satisfaction with
family risk communication. To our knowledge, there have not been other studies conducted in
families at elevated risk for HBOC and hereditary prostate cancer that report on a similarly wide
range of psychological factors in terms of their effect on discussions of familial cancer risk with
relatives. A study using a sample consisting of mostly Ashkenazi Jewish women and some
Ashkenazi Jewish men who had received genetic testing for BRCA1/2 reported no significant
relationship between IES score (i.e. PTSD) and likelihood of informing relatives about genetic
test results, suggesting that the effects of at least some psychological factors on familial risk
communication may be specific to men with mPC before they know their test results.!® Research
has shown that men with mPC have unique mental health challenges that require them to balance
fear of negative cancer outcomes with a culture that values stoicism in masculinity.** If our

results are replicated in other studies, tailoring mental health support to men with mPC may
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prove to be especially important to improving the risk communication processes of HBOC
families.

Some psychological factors in the present analysis appear to function in opposition to
others in terms of determining familial communication patterns for men with mPC. For instance,
in alignment with our hypothesis, frequency of cancer communication with family was
significantly associated with the presence of more cancer worry, while communication difficulty
and dissatisfaction were associated with more depression and PTSD. If this pattern persists in
other samples, this could have implications for interventions in the future. For example, how
should clinicians foster appropriate risk perceptions around cancer without causing anxiety that
could limit family communication? There does not appear to be an existing framework to
approach this problem, however, research shows that having more knowledge of cancer
screening and prevention increases dissemination of genetic test results at least in BRCA1/2-
positive women.?® Therefore, a potential hypothesis is to focus on improving health literacy and
genetic literacy in all members hereditary breast, ovarian, and prostate cancer families.

Limitations

This analysis has several limitations. First, this was an exploratory analysis and as such,
examined the association between many possible covariates with respect to frequency of
communication, risk communication difficulty, and risk communication satisfaction. It is
possible that a significant p-value occurred by chance as a result of including many variables.
Second, as a cross-sectional analysis, we cannot determine the direction of causality in the
relationship between the covariates and the communication measures. Third, because the present
analysis was a secondary analysis, there is the potential for selection bias. The men who enrolled
in the GENTIeMEN study had agreed to genetic testing prior to completing the initial survey and

may therefore be more interested in understanding their hereditary cancer risk than mPC patients
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in the general population. This could limit generalizability and explain the high proportion of
men with mPC who reported frequent communication, little to no difficulty, and at least some
satisfaction with risk communication. Fourth, despite the fact that less than 10% of values were
missing for each variable, there remains the potential for non-response bias.

Finally, the three main communication variables (frequency of communication, risk
communication difficulty, and risk communication satisfaction) were proxy measures for various
dimensions of family risk communication. The frequency of communication measure in
particular is not risk-specific, but rather measures the frequency of communication with family
members about the general topic of cancer. This measure may reflect the degree of openness of
men with mPC to discuss important cancer issues with related family members, as well as
represent the future willingness to talk about cancer risk after receiving results, but it does not
represent the current level of cancer risk-related discussions occurring within a family. In this
regard, this analysis cannot interpret whether or not mPC patients recognize their potential role
in unveiling the presence of a mutation in a cancer risk gene within their family or if they
currently communicate directly about that potential. The communication satisfaction measure
also requires careful interpretation because men may have answered ‘“agree” or “somewhat
agree” to the satisfaction statement because they are satisfied with rarely discussing the topic of
risk. It is necessary to view this measure as representing a general confidence in discussing risk

rather than a measure of frequency or accuracy in these discussions.

CONCLUSION
This analysis is one of the first studies to consider mPC patients as potential probands

within their family units who may be the first family members to realize that a hereditary
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germline mutation is present. These men have a responsibility to discuss cancer risk with closely
related family members so that members of their family may also receive genetic testing and
participate in cancer risk management. Yet, until the present analysis, it has been relatively
unknown if men with mPC talk about their cancer and cancer risk with related family members
or how comfortable they feel about having these conversations. This analysis found that most
men with mPC communicate frequently about cancer with their first- and second- degree
relatives, do not find risk communication to be difficult, and feel generally satisfied with current
risk discussions. However, a notable subset (37.1%) of mPC patients still report infrequent
communication about cancer, and may also tend to view their risk communication efforts less
positively. This subset represents an important group to consider in future research. The present
analysis also found that many factors may modulate frequency of cancer communication and
feelings about risk communication for mPC patients including age, race, education, degree of
cancer worry, overall satisfaction with family life, and levels of depression and cancer-related
anxiety. These covariates may indicate areas where interventions should be focused to improve
familial communication in hereditary breast, ovarian, and prostate cancer families.

Further research is required to assess these associations beyond our exploratory analysis.
Future studies should fill the gaps of our current evaluation using longitudinal methodologies
and primary data sources. Evaluation procedures should include direct measures of the
frequency of risk communication, and should assess difficulty and satisfaction along various
dimensions of risk (i.e. genetic risk, personal risk, familial risk, population-level risk). Lastly,
further evaluations should consider following-up with participants post-genetic testing to assess
whether feelings regarding risk communication change for mPC patients after genetic results are

known. Expanding the effort to better understand familial cancer risk communication for mPC
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patients can provide insights into building interventions that encourage cascade genetic testing
within the family unit and can ultimately improve the implementation of cancer prevention

strategies for those at the highest risk of cancer.

28



10.

11.

12.

13.

14.

References

American Cancer Society. Cancer Facts & Figures 2020 . Atlanta; 2020.
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-
statistics/annual-cancer-facts-and-figures/2020/cancer-facts-and-figures-2020.pdf.
Accessed May 24, 2020.

SEER. Prostate Cancer — Cancer Stat Facts. National Cancer Institute.
https://seer.cancer.gov/statfacts/ntml/prost.html. Published 2020. Accessed May 24, 2020.

Pritchard CC, Mateo J, Walsh MF, et al. Inherited DNA-Repair Gene Mutations in Men
with Metastatic Prostate Cancer. N Engl J Med. 2016;375(5):443-453.
doi:10.1056/NEJM0al603144

Das S, Salami SS, Spratt DE, Kaffenberger SD, Jacobs MF, Morgan TM. Bringing
Prostate Cancer Germline Genetics into Clinical Practice. J Urol. 2019;202(2):223-230.
d0i:10.1097/JU.0000000000000137

The Breast Cancer Linkage Consortium. Cancer Risks in BRCA2 Mutation Carriers. J
Natl Cancer Inst. 1999;91(15):1310-1316. doi:10.1093/jnci/91.15.1310

Thompson D, Easton DF. Cancer Incidence in BRCA1 Mutation Carriers. J Natl Cancer
Inst. 2002;94(18):1358-1365. doi:10.1093/jnci/94.18.1358.

Petitjean A, Achatz MIW, Borresen-Dale AL, Hainaut P, Olivier M. TP53 mutations in
human cancers: Functional selection and impact on cancer prognosis and outcomes.
Oncogene. 2007;26(15):2157-2165. doi:10.1038/sj.0nc.1210302

Oh M, Alkhushaym N, Fallatah S, et al. The association of BRCA1 and BRCA2 mutations
with prostate cancer risk, frequency, and mortality: A meta-analysis. Prostate.
2019;79(8):880-895. doi:10.1002/pros.23795

Kuchenbaecker KB, Hopper JL, Barnes DR, et al. Risks of breast, ovarian, and
contralateral breast cancer for BRCA1 and BRCA2 mutation carriers. JAMA - J Am Med
Assoc. 2017;317(23):2402-2416. doi:10.1001/jama.2017.7112

Lieberman S, Lahad A, Tomer A, et al. Familial communication and cascade testing
among relatives of BRCA population screening participants. Genet Med.
2018;20(11):1446-1454. doi:10.1038/gim.2018.26

Hampel H. Genetic counseling and cascade genetic testing in Lynch syndrome. Fam
Cancer. 2016;15(3):423-427. doi:10.1007/s10689-016-9893-5

Phi XA, Saadatmand S, De Bock GH, et al. Contribution of mammography to MRI
screening in BRCA mutation carriers by BRCA status and age: Individual patient data
meta-analysis. Br J Cancer. 2016;114(6):631-637. doi:10.1038/bjc.2016.32

Page EC, Bancroft EK, Brook MN, et al. Interim Results from the IMPACT Study:
Evidence for Prostate-specific Antigen Screening in BRCA2 Mutation Carriers. Eur Urol.
2019;76(6):831-842. doi:10.1016/j.eururo.2019.08.019

Domchek SM, Friebel TM, Singer CF, et al. Association of Risk-Reducing Surgery in

29



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

BRCAL or BRCA2 Mutation Carriers with Cancer Risk and Mortality. 2010;304(9):967-
975. doi:10.1001/jama.2010.1237

Finch APM, Lubinski J, Mgller P, et al. Impact of oophorectomy on cancer incidence and
mortality in women with a BRCA1 or BRCA2 mutation. J Clin Oncol. 2014;32(15):1547-
1553. doi:10.1200/JC0.2013.53.2820

Young AL, Butow PN, Rhodes P, et al. Talking across generations: Family
communication about BRCA1 and BRCA2 genetic cancer risk. J Genet Couns.
2019;28(3):516-532. doi:10.1002/jgc4.1055

Dancyger C, Wiseman M, Jacobs C, Smith JA, Wallace M, Michie S. Communicating
BRCAL/2 genetic test results within the family: A qualitative analysis. Psychol Heal.
2011;26(8):1018-1035. doi:10.1080/08870446.2010.525640

Daly MB. The Impact of Social Roles on the Experience of Men in BRCA1/2 Families:
Implications for Counseling. J Genet Couns . 2009;18(1):42-48. doi:10.1007/s10897-008-
9183-y

Patenaude AF, Dorval M, DiGianni LS, Schneider KA, Chittenden A, Garber JE. Sharing
BRCA1/2 test results with first-degree relatives: Factors predicting who women tell. J
Clin Oncol. 2006;24(4):700-706. doi:10.1200/JC0O.2005.01.7541

Cheung EL, Olson AD, Yu TM, Han PZ, Beattie MS. Communication of BRCA results
and family testing in 1,103 high-risk women. Cancer Epidemiol Biomarkers Prev.
2010;19(9):2211-2219. doi:10.1158/1055-9965.EPI1-10-0325

Costalas JW, Itzen M, Malick J, et al. Communication of BRCAL and BRCAZ results to
at-risk relatives: A cancer risk assessment program’s experience. Am J Med Genet.
2003;119C(1):11-18. doi:10.1002/ajmg.c.10003

Finlay E, Stopfer JE, Burlingame E, et al. Factors Determining Dissemination of Results
and Uptake of Genetic Testing in Families with Known BRCA1/2 Mutations. Genet Test.
2008;12(1):81-91. doi:10.1089/gte.2007.0037

Cheng HH, Bowen D, Klemfuss N, et al. The GENTIeMEN study: Genetic testing for
men with metastatic prostate cancer in Washington state and beyond. J Clin Oncol.
2018;36(15_suppl): TPS5098-TPS5098. doi:10.1200/jc0.2018.36.15_suppl.tps5098

NIH. Genetic Testing for Men With Metastatic Prostate Cancer (GENTIeMEN).
ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT03503097. Published April 19,
2018. Accessed May 24, 2020.

Bowen DJ, Bourcier E, Press N, Lewis FM, Burke W. Effects of Individual and Family
Functioning on Interest in Genetic Testing. Public Health Genomics. 2004;7(1):25-32.
doi:10.1159/000080301

Bowen DJ, Albrecht T, Hay J, et al. Communication Among Melanoma Family Members.
J Heal Commun. 2017;22(3):198-204. doi:10.1080/10810730.2016.1259374

Harris JN, Hay J, Kuniyuki A, Asgari MM, Press N, Bowen DJ. Using a family systems
approach to investigate cancer risk communication within melanoma families.

30



28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

Psychooncology. 2010;19(10):1102-1111. doi:10.1002/pon.1667

NCCN. NCCN Clinical Practice Guidelines: Prostate Cancer. 2020;2.2020.
https://www.nccn.org/professionals/physician_gls/default.aspx. Accessed May 24, 2020.

Sterling M. The Impact of Event Scale (IES). Aust J Physiother. 2008;54:78.
doi:10.1016/S0004-9514(08)70074-6

Salsman JM, Schalet BD, Andrykowski MA, Cella D. The impact of events scale: a
comparison of frequency versus severity approaches to measuring cancer-specific distress.
Psychooncology. 2015;24(12):1738-1745. doi:10.1002/pon.3784

Custers JAE, Van Den Berg SW, Van Laarhoven HWM, Bleiker EMA, Gielissen MFM,
Prins JB. The cancer worry scale: Detecting fear of recurrence in breast cancer survivors.
Cancer Nurs. 2014;37(1):E44-50. d0i:10.1097/NCC.0b013e3182813a17

Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: Validity of a brief depression
severity measure. J Gen Intern Med. 2001;16(9):606-613. doi:10.1046/j.1525-
1497.2001.016009606.x

Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure for assessing
generalized anxiety disorder: The GAD-7. Arch Intern Med. 2006;166(10):1092-1097.
doi:10.1001/archinte.166.10.1092

Olson D. FACES IV and the Circumplex Model: Validation Study. J Marital Fam Ther.
2011;37(1):64-80. doi:10.1111/5.1752-0606.2009.00175.x

Olson DH. FACES IV Manual. Life Innovations, Inc.; 2010.

Bursac Z, Gauss CH, Williams DK, Hosmer DW. Purposeful selection of variables in
logistic regression. Source Code Biol Med. 2008;3(1). doi:10.1186/1751-0473-3-17

Vatcheva KP, Lee M, McCormick JB, Rahbar MH. Multicollinearity in Regression
Analyses Conducted in Epidemiologic Studies. Epidemiol Open Access. 2016;06(02):227.
doi:10.4172/2161-1165.1000227

Nikolaidis C, Duquette D, Mendelsohn-Victor KE, et al. Disparities in genetic services
utilization in a random sample of young breast cancer survivors. Genet Med.
2019;21:1363-1370. doi:10.1038/s41436

Pagan JA, Su D, Li L, Armstrong K, Asch DA. Racial and Ethnic Disparities in
Awareness of Genetic Testing for Cancer Risk. Am J Prev Med. 2009;37(6):524-530.
doi:10.1016/j.amepre.2009.07.021

Cragun D, Weidner A, Lewis C, et al. Racial disparities in BRCA testing and cancer risk
management across a population-based sample of young breast cancer survivors. Cancer.
2017;123(12):2497-2505. doi:10.1002/cncr.30621

DeSantis CE, Ma J, Goding Sauer A, Newman LA, Jemal A. Breast cancer statistics,
2017, racial disparity in mortality by state. CA Cancer J Clin. 2017;67(6):439-448.
doi:10.3322/caac.21412

Mahal BA, Berman RA, Taplin ME, Huang FW. Prostate Cancer-Specific Mortality

31



43.

44,

Across Gleason Scores in Black vs Nonblack Men. JAMA. 2018;320(23):2479-2481.
d0i:10.1001/jama.2018.11716

Jones T, McCarthy AM, Kim Y, Armstrong K. Predictors of BRCA1/2 genetic testing
among Black women with breast cancer: a population-based study. Cancer Med.
2017;6(7):1787-1798. do0i:10.1002/cam4.1120

Burns SM, Mahalik JR. Physical health, self-reliance, and emotional control as
moderators of the relationship between locus of control and mental health among men
treated for prostate cancer. J Behav Med. 2006;29(6):561-572. doi:10.1007/s10865-006-
9076-1

32



Table 1a. Demographics of the GENTIeMEN sample.

Characteristic N (%)*
Total 584 (100)
Age at Study Enrollment (years)

Mean (SD) 69.5 (8.4)

Range, years 41-93

<60 73 (12.5)

> 60 507 (86.8)
Age at Diagnosis (years)

Mean (SD) 63.4 (8.6)

Range, years 33-88

<60 172 (29.5)

> 60 405 (69.3)
Race

White/Caucasian 523 (89.6)

Other (including mixed race) 58 (9.9)
Marital Status

Married or in a domestic partnership 441 (75.5)

Not married (never married, divorced, widowed) 140 (24.0)
Educational Attainment

< College degree 228 (39.0)

> College degree 346 (59.2)
Employment Status

Currently employed or self-employed 148 (25.3)

Not currently working (retired, out-of-work) 432 (74.0)
Household Income

< $50,000 162 (27.7)

> $50,000 379 (64.9)

Not Sure 39 (6.7)
Biological Children

None 111 (19.0)

At least one 472 (80.8)

@Values are expressed as number of participants (%) unless indicated; percentages may not

add to 100 due to missing responses and rounding
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Table 1b. Emotional, psychological, and familial characteristics

of the GENTIeMEN sample.

Characteristic

N (%)°

Total

Cancer-related distress (IES)
Subclinical
Mild
Moderate
Severe
NA

Cancer-related worry (CWS)
Low
Moderate
High
NA

Minimal

Mild

Moderate
Moderately severe
Severe

NA

Generalized anxiety (GAD-7)
Minimal
Mild
Moderate
Severe
NA

Family satisfaction (FSS)

584 (100)

Cancer-related stress and fears

151 (25.9)

243 (41.6)

116 (19.9)
34 (5.8)
40 (6.9)

147 (25.2)

310 (53.1)

122 (20.9)
5(0.9)

Emotional/psychological state
Feelings of depression (PHQ-9)

351 (60.1)
139 (23.8)
43 (7.4)
21 (3.6)
11 (1.9)
19 (3.3)

420 (71.9)
85 (14.6)
30 (5.1)
18 (3.1)
31 (5.3)

Perception of family-life

Very low 116 (19.9)
Low 164 (28.1)
Moderate 99 (17.0)
High 104 (17.8)
Very high 69 (11.8)
NA 32 (5.5)

aValues are expressed as number of participants (%); percentages may not add to 100

due to rounding
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Table 2. Number and proportion of GENTIeMEN participants in each of the outcome categories (1)
frequency of communication about prostate cancer with family members, (2) difficulty communicating
with family members about cancer risk, and (3) satisfaction with current level of communication with
family members about cancer risk.

(1) Frequency of communication about prostate cancer with family members (N = 572)

n (%)
Frequent (FOC score >2) 360 (62.9)
Infrequent (FOC score <2) 212 (37.1)
(2) Difficulty communicating with family members about cancer risk (N = 582)
n (%)
More Difficulty (score of 3 or 4) 146 (25.1)
Less Difficulty (score of 1 or 2) 436 (74.9)
(3) Satisfaction with level of communication with family members about cancer risk (N = 578)
n (%)
More satisfaction (score of 3 or 4) 488 (84.4)
Less satisfaction (score 1 or 2) 90 (15.6)
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Table 3. Results from chi-squared tests for bivariate associations between patient demographic characteristics and the communication outcomes: (1) frequency of communication about prostate
cancer with family members, (2) difficulty communicating with family members about cancer risk, and (3) satisfaction with current level of communication with family members about cancer risk.

(1) Frequency of Cancer Communication

(2) Risk Communication Difficulty

(3) Risk Communication

(N =572)f (N =582) Satisfaction (N = 578)*
More Less More Less
Frequent Infrequent difficulty Difficulty satisfied Satisfied
(FOC score  (FOC score (score of 3 (score of 1 (score of 3 (score of 1
>2) <2) p-value or 4) or 2) p-value or 4) or 2) p-value
n (%) n (%) n (%) n (%) n (%) n (%)

Age at Study Enrollment (years)

<60 56 (76.7) 17 (23.3) 19 (26.0) 54 (74.0) 57 (79.2) 15 (20.8)

60+ 300 (60.6) 195 (39.4) 0.008* 126 (25.0) 379 (75.0) 0.96 428 (85.3) 74 (14.7) 0.25
Age at Diagnosis (years)

<60 104 (61.5) 65 (38.5) 43 (25.1) 128 (74.9) 142 (83.5) 28 (16.5)

60+ 253 (63.7) 144 (36.3) 0.69 100 (24.8) 304 (75.2) 0.92 340 (84.8) 61 (15.2) 0.80
Race

White/Caucasian 320 (62.6) 191 (37.4) 123 (23.6) 399 (76.4) 439 (84.4) 81 (15.6)

Other (including mixed race) 38 (65.5) 20 (34.5) 0.77 23 (40.4) 34 (59.6) 0.009* 46 (83.6) 9(16.4) 0.85
Marital Status

Currently married or in a domestic partnership 275 (63.4) 159 (36.6) 115 (26.1) 326 (73.9) 367 (83.6) 72 (16.4)

Single (never married)/Divorced/Widowed 82 (60.7) 53 (39.3) 0.65 31 (22.1) 107 (76.4) 0.46 118 (86.8) 18 (13.2) 0.45
Educational Attainment

No college degree 138 (61.9) 85 (38.1) 62 (27.4) 164 (72.6) 199 (88.4) 26 (11.6)

College degree or higher 218 (64.3) 121 (35.7) 0.62 81 (23.4) 265 (76.6) 0.32 283 (82.5) 60 (17.5) 0.07
Employment Status

Employed/self-employed, student 95 (64.6) 52 (35.4) 39 (26.4) 109 (73.6) 126 (85.7) 21 (14.3)

Not currently working (retired, unable to work) 262 (62.2) 159 (37.8) 0.68 107 (24.9) 323 (75.1) 0.81 358 (83.8) 69 (16.2) 0.68
Household Income

< $50,000 106 (66.7) 53 (33.3) 49 (30.4) 112 (69.6) 137 (86.7) 21 (13.3)

$50,000 or over 230 (61.8) 142 (38.2) 0.34 83 (22.0) 295 (78.0) 0.047* 316 (83.8) 61 (16.2) 0.63
Biological Children

None 58 (58.0) 42 (42.0) 22 (20.0) 88 (80.0) 90 (83.3) 18 (16.7)

At least one 301 (63.9) 170 (36.1) 0.32 124 (26.3) 347 (73.7) 0.21 397 (84.6) 72 (15.4) 0.84

(Continued)

36



Table 3 (continued). Results from logistic regression for bivariate associations between patient psychological and family characteristics and the communication outcomes: (1) frequency of
communication about prostate cancer with family members, (2) difficulty communicating with family members about cancer risk, and (3) satisfaction with current level of communication with

family members about cancer risk.

characteristics

(1) Frequency of Cancer Communication (2) Risk Communication Difficulty (3) Risk Communication
(N =572)f (N =582) Satisfaction (N = 578)*
More Less More Less
Frequent Infrequent difficulty Difficulty satisfied Satisfied
(FOC score  (FOC score (score of 3 (score of 1 (score of 3 (score of 1
>2) <2) p-value or 4) or 2) p-value or 4) or 2) p-value
n (%) n (%) n (%) n (%) n (%) n (%)
Cancer-related stress
Cancer-related distress (IES) 0.72 <0.0001* 0.288
Subclinical 91 (61.9) 56 (38.1) 7 (4.6) 144 (95.4) 127 (84.1) 24 (15.9)
Mild 153 (64.6) 84 (35.4) 59 (24.4) 183 (75.6) 206 (86.2) 33(13.8)
Moderate 77 (66.4) 39 (33.6) 43 (37.4) 72 (62.6) 102 (87.9) 14 (12.1)
Severe 17 (50.0) 17 (50.0) 22 (64.7) 12 (35.3) 21 (65.6) 11 (34.4)
Cancer-related worry (CWS) 0.0003* <0.0001* 0.31
Low 71 (50.4) 70 (49.6) 20 (13.6) 127 (86.4) 119 (81.5) 27 (18.5)
Moderate 199 (65.0) 107 (35.0) 73 (23.7) 235 (76.3) 274 (89.3) 33 (10.7)
High 86 (71.7) 34 (28.3) 51 (41.8) 71 (58.2) 91 (75.8) 29 (24.2)
Emotional/psychological
Feelings of depression (PHQ-9) 0.42 <0.0001* 0.001*
Minimal 216 (62.6) 129 (37.4) 67 (19.1) 283 (80.9) 302 (86.3) 48 (13.7)
Mild 90 (66.7) 45 (33.3) 40 (29.0) 98 (71.0) 120 (88.2) 16 (11.8)
Moderate 26 (63.4) 15 (36.6) 18 (41.9) 25 (58.1) 33 (80.5) 8 (19.5)
Moderately severe 14 (66.7) 7 (33.3) 10 (47.6) 11 (52.4) 16 (76.2) 5(23.8)
Severe 3(27.3) 8(72.7) 7 (63.6) 4 (36.4) 4 (36.4) 7 (63.6)
Generalized anxiety (GAD-7) 0.87 <0.0001* 0.043*
Minimal 256 (62.4) 154 (37.6) 83(19.9) 335(80.1) 357 (85.6) 60 (14.4)
Mild 57 (67.1) 28 (32.9) 29 (34.1) 56 (65.9) 66 (80.5) 16 (19.5)
Moderate 20 (66.7) 10 (33.3) 14 (46.7) 16 (53.3) 25 (83.3) 5 (66.7)
Severe 9 (50.0) 9 (50.0) 11 (61.1) 7(38.9) 12 (66.7) 6 (33.3)
Perception of family-life
Family satisfaction (FSS) <0.0001* 0.0001* 0.001*
Very low 55 (49.5) 56 (50.5) 40 (34.8) 75 (65.2) 84 (74.3) 29 (25.7)
Low 96 (58.5) 68 (41.5) 49 (30.1) 114 (69.9) 136 (83.4) 27 (16.6)
Moderate 67 (68.4) 31 (31.6) 22 (22.2) 77 (77.8) 86 (86.9) 13(13.1)
High 73 (71.6) 29 (28.4) 14 (13.5) 90 (86.5) 92 (89.3) 11 (10.7)
Very high 51 (77.3) 15 (22.7) 13 (18.8) 56 (81.2) 62 (89.9) 7(10.2)

712 missing (2%)
< 2% missing

* Association is significant (p-value < 0.05)
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Table 4. Odds Ratios (OR), 95% confidence intervals (95% CI) and p-values for variables in the 3 multivariate
models

Model #1: Talking frequently with family members about prostate cancer

Characteristic OR 95% ClI p-value
Age at Study Enroliment
<60 1.00 - -
> 60 0.53 (0.29-0.93) 0.034*
Cancer Worry (CWS)
Low/Moderate 1.00 -- --
High 1.68 (1.07 - 2.70) 0.027*
Family satisfaction (FSS)
Low/Moderate 1.00 -- --
High 2.20 (1.47 - 3.33) 0.0002*
Model #2: Having difficulty discussing cancer risk with family
Characteristic OR 95% ClI p-value
Race
White 1.00 - -
Other (including mixed race) 2.71 (1.29 —5.64) 0.008*
Household Income
< $50,000 1.00 - -
>$ 50,000 0.83 (0.49-1.42) 0.49
Biological Children
None 1.00 --
>1 1.74 (0.90 - 3.59) 0.11
Cancer distress (IES)
Subclinical/Mild 1.00 -- --
Moderate/Severe 1.71 (1.31-2.24) <0.001*
Cancer Worry (CWS)
Low/Moderate 1.00 -- --
High 1.75 (0.98 — 3.08) 0.054
Depression (PHQ-9)
Minimal - Mild 1.00 - --
Moderate - Severe 1.01 (0.36 — 2.68) 0.99
Anxiety (GAD-7)
Minimal — Mild 1.00 - --
Moderate - Severe 1.42 (0.57 - 3.49) 0.45
Family Satisfaction (FSS)
Low/Moderate 1.00 -- --
High 0.51 (0.29 - 0.89) 0.02*
Model #3: Satisfied with current discussions of cancer risk with family
Characteristic OR 95% CI p-value
Education
< College degree 1.00 - --
> College degree 0.58 (0.33-0.98) 0.047*
Depression (PHQ-9)
Minimal - Mild 1.00 - -
Moderate - Severe 0.26 (0.10-0.72) 0.009*
Anxiety (GAD-7)
Minimal — Mild 1.00 -- --
Moderate - Severe 1.13 (0.44 - 3.26) 0.81
Family satisfaction (FSS)
Low/Moderate 1.00 -- --
High 1.69 (0.95-3.11) 0.08

* Association is significant (p-value < 0.05)



