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Abstract
Background Men with advanced prostate cancer (APC) face multiple challenges including poor prognosis, poor health-related
quality of life (HRQOL), and elevated symptom burden. This study sought to establish the efficacy of a tablet-delivered, group-
based psychosocial intervention for improving HRQOL and reducing symptom burden in men with APC. We hypothesized that
men randomized to cognitive-behavioral stress management (CBSM) would report improved HRQOL and reduced symptom
burden relative to men randomized to an active control health promotion (HP) condition. Condition effects on intervention targets
and moderators of these effects were explored.
Methods Men with APC (N = 192) were randomized (1:1) to 10-week tablet-delivered CBSM or HP, and followed for 1 year.
Multilevel modeling was used to evaluate condition effects over time.
Results Changes in HRQOL and symptom burden did not differ between groups. Men in both groups improved across several
intervention targets; men in the CBSM condition reported greater increases in self-reported ability to relax, and both conditions
showed improvements in cancer-related anxiety, cancer-related distress, and feelings of cohesiveness with other patients over
time. Moderating factors included baseline interpersonal disruption, fatigue, and sexual functioning.
Conclusions Tablet-delivered CBSM and HP were well received by men with APC. The hypothesized effects of CBSM on
HRQOL and symptom burden were not supported, though improvements in intervention targets were observed across condi-
tions. Participants reported high-baseline HRQOL relative to cancer and general population norms, possibly limiting intervention
effects. The identified moderating factors should be considered in the development and implementation of interventions targeting
HRQOL and symptom burden.
Trial Registration ClinicalTrials.gov Identifier: NCT03149185
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Introduction

Prostate cancer is the most commonly diagnosed cancer
among men in the United States (US) [1]. Unlike men diag-
nosed with early-stage prostate cancer who have a nearly
100% 5-year survival rate, men diagnosed with advanced
prostate cancer (APC) have an approximately 30% 5-year
survival rate [1]. In addition to facing a poor prognosis, men
with APC face many disease- and treatment-related symptoms
(e.g., sexual dysfunction, impotence, anemia, fatigue, pain,
incontinence, hot flashes) and poor health-related quality of
life (HRQOL), as well as psychosocial concerns (e.g., mood
changes, cancer-related distress) [2–5]. These challenges may
be exacerbated by concerns related to the cancer itself, such as
the need for ongoing monitoring of disease progression and
worse odds for survival, as well as treatment effects.
Androgen deprivation therapy (ADT) is the standard of care
for APC [6]. Although this approach is effective for delaying
cancer progression, ADT results in numerous adverse physical
and psychosocial side effects and has been shown to exacer-
bate worsened HRQOL [7].

There is considerable evidence to support the salutary ef-
fects of psychosocial interventions on improving the symptom
burden and HRQOL of patients with cancer [8, 9]. For exam-
ple, psychosocial interventions such as cognitive-behavioral
stress management (CBSM) have been associated with im-
proved emotional well-being, HRQOL, and sexual function-
ing outcomes in men with localized prostate cancer [10, 11].
However, despite the many symptoms and challenges faced
bymen with APC, most psychosocial interventions in prostate
cancer have been limited to men with localized disease [12].
Given the heightened psychosocial burden of APC relative to
localized disease, there is an urgent need for identification of
effective strategies to improve symptom burden and promote
well-being in this population. However, standard delivery of
extant interventions may not meet the unique needs of this
population. For example, requiring in-person participation
may not be feasible for men with APC given increased func-
tional impairment and disease burden.

The present study investigated a web-based intervention
that consisted of a 10-week CBSM condition adapted to be
particularly relevant for men with APC as opposed to local-
ized disease, compared with a 10-week health promotion (HP)
condition, among a racially diverse group of men with APC
receiving androgen deprivation therapy (ADT). The web-
based administration permitted participation from home, with-
out requiring in-person attendance. The primary aim of this
randomized controlled trial was to establish the efficacy of
CBSM for improving HRQOL and reducing symptom burden
outcomes relative to HP. It was hypothesized that participants
randomized to the CBSM condition would have statistically
improved scores on measures of HRQOL and symptom bur-
den relative to participants randomized to the HP condition. It

was also hypothesized that intervention targets (i.e., stress
management, anxiety, positive affect, interpersonal disruption,
stress) would be significantly improved for participants in the
CBSM condition relative to the HP condition. Finally, it was
hypothesized that participants randomized to CBSM who en-
dorsed high-baseline levels of cancer-related anxiety, per-
ceived stress, depressive symptoms, interpersonal disruption,
and relationship dysfunction, and with metastatic disease,
would have significantly greater improvements on HRQOL
and symptom burden outcome measures relative to men par-
ticipating in HP who demonstrated such elevated scores upon
entry into the study.

Method

Participants

The study CONSORT flow diagram is shown in Fig. 1. Men
with APC were recruited from Northwestern Memorial
Hospital and the Robert H. Lurie Comprehensive Cancer
Center of Northwestern University, Rush University Medical
Center, the Jesse Brown Veterans Affairs Medical Center, and
two Northwestern Medicine locations in Lake County, IL:
Lake Forest Hospital and the Grayslake Outpatient Center.
Participants were enrolled between January 2013 and
November 2016.

Eligible men were 50 years of age or older, fluent in
English at the 6th grade level or higher, initially diagnosed
with stage III or IV prostate cancer, and had undergone
ADT and experienced an ADT-related symptom (e.g., hot
flashes, fatigue) within the 12 months immediately prior to
study enrollment. Men were excluded if they (1) underwent
treatment for any cancer other than prostate cancer or a non-
melanoma skin cancer (e.g., basal cell carcinoma) within the
past 5 years, (2) reported inpatient psychiatric treatment for
mental illness within the past 6 months or were displaying
overt signs of severe psychopathology at the time of screen-
ing, (3) reported active substance or alcohol dependence is-
sues that would interfere with study participation (per the dis-
cretion of the Principal Investigator), (4) were diagnosed with
an acute or chronic immune system condition such as lupus or
rheumatoid arthritis, (5) had an anticipated life expectancy <
12 months (i.e., the duration of participants’ study participa-
tion), or (6) received a score < 20 on the Mini-Mental State
Examination at the time of screening [13].

Procedures

The study protocol is available at ClinicalTrials.gov
(NCT03149185). Institutional review board approval was
received from each study site prior to enrollment, and all
participants provided informed consent prior to participation.
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At baseline (T1), 6 months post-baseline (T2) and 12 months
post-baseline (T3) participants attended in-person appointments
during which they completed a battery of psychosocial assess-
ments via Assessment CenterSM. Assessment CenterSM is a se-
cure, HIPAA-compliant, online tool for study-specific data cap-
ture. In addition, participants provided biological specimens (i.e.,
blood and saliva samples) in-person, and clinical information
was obtained from participants’medical records at each of these
time points. Participants also reported their sociodemographic
information at baseline. Participants were recruited and individ-
ually randomized (1:1) in groups of 10 to the CBSM [14] or HP
condition (n= 5 per condition) using the website www.random.
org/lists. Groups containing fewer than 10menwere randomized
at the group level to CBSM or HP to ensure sufficient sample
size in each group. Research staff enrolled participants and
generated the random allocation sequence for randomization.
Groups were stratified by disease status (advanced vs.
metastatic disease) to address heterogeneity in disease
characteristics, such as prognosis. Ultimately, groups were each
comprised of four to ten men. Following each weekly meeting,
participants completed online assessments of group satisfaction
and psychosocial functioning for the duration of the 10-week
program via Assessment CenterSM on a study-provided tablet
(Samsung Galaxy 2 with 4G connectivity), which was returned
post-program with prepaid shipping materials. Assessment com-
pletion rates were > 50% at both week 1 and week 10 of the

intervention period [15]. Participants were compensated $100
for each in-person assessment and an additional $5 for each
weekly post-session online assessment completed.

Multiple accommodations were made to maximize partic-
ipants’ comfort and success with completing the 10-week pro-
gram, including (1) providing extensive education about the
study’s purpose and goals, (2) providing transportation for in-
person assessments and compensation for travel-related ex-
penses, (3) traveling to the site of enrollment for each partic-
ipants’ in-person assessments, (4) providing flexible schedul-
ing for group sessions, and (5) providing device-specific train-
ing for using the study’s technology.

Study Conditions

The CBSM and HP conditions were both group based,
manualized, and delivered once per week over the course of
10 weeks via a HIPAA-compliant, web-based platform that
was built within the Purple Development Environment [16].
Participants accessed the weekly groups and study-related
content on the study-provided tablet. During weekly group
sessions, participants had the opportunity to interact with their
group facilitator and fellow prostate cancer survivors via
WebEx video conferencing software. For rare cases in which
participants were not able to attend the video meeting (e.g.,
low tablet battery or poor connectivity), participants were

Fig. 1 CONSORT diagram
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permitted to call in using a personal phone. Between sessions
participants were instructed to review didactic material (e.g.,
session content) and expert videos (e.g., symptoms of ADT
discussed by a urologist), and complete weekly assessments
of group satisfaction and psychosocial functioning on the pro-
gram’s website. Direct links to each of these components were
included on the home screen of the study-provided tablet.

CBSM Condition

>CBSM integrates cognitive-behavioral stress- and self-
management skills (e.g., cognitive restructuring) with

relaxation skills training (e.g., deep breathing) to improve
HRQOL and reduce symptoms [14]. We adapted CBSM for
men with APC by including disease-relevant examples and
didactics (e.g., hot flashes and challenges with sexual func-
tioning) and providing additional skills relevant for men with
more advanced disease (e.g., existential concerns and life re-
view). Each weekly group session lasted approximately
90 min. Sessions began with practicing a relaxation technique
(30 min) followed by discussion and practice of stress man-
agement techniques (60 min). See Table 1 for details of the
CBSM condition content. Participants were encouraged to
practice the skills taught each week between sessions by

Table 1 Description of intervention conditions

Wk Cognitive-behavioral stress management Health promotion

Relaxation Stress management Linkage to APC Relevant
measures

Topic Sample APC-
specific topics

1 Deep breathing My health, stress, and
awareness

Disease/treatment-
related issues/concerns

MOCS, PSS,
IES-R

Living with APC Understanding APC;
long-term care; impor-
tance of follow-up care

2 Deep breathing Stress and awareness Awareness of thoughts,
feelings, behaviors

MOCS, PSS,
IES-R,
FACT-G

Maintaining a
healthy lifestyle

Positive health habits
and overall adjustment;
health behaviors
and APC

3 7 muscle progressive
muscle relaxation

Automatic thoughts,
distortions, and
thought replacement

Bodily changes, impact of
symptoms; fears over
progression/death,
negative outlook

MOCS,
MAX-PC,
EPIC. FACT-G

Physical and
social changes

Recognizing impact of
ongoing symptoms;
disruptions in
daily living

4 7 muscle progressive
muscle relaxation

Cognitive restructuring Self-image as cancer
survivor; adjusting
expectations for self
and others and to
symptoms

MOCS, MAX-PC Physical and
leisure activity

Benefits and challenges
of remaining active and
socially engaged

5 Deep breathing and 4
muscle progressive
muscle relaxation

Effective coping skills Body changes: pain,
fatigue, hot flashes;
redefining intimacy;
coping with symptoms

MOCS, SIP,
EPIC, FACT-G

Healthy eating Appetite changes;
adequate nutrition in
cancer care

6 Deep breathing and 4
muscle progressive
muscle relaxation

Sexuality and intimacy Loss of sexual desire and
functioning; redefining
sexual intimacy,
negotiating
intimacy/alternatives

MOCS, SIP,
EPIC, FACT-G

Cognition and
memory

Cognitive symptoms;
memory and
awareness challenges

7 Imagery Social support Loss of intimacy;
interpersonal conflict;
avoiding conversations
about symptoms,
progression/death

MOCS, SIP,
FACT-G

Intimacy and
family relations

Role changes/
challenges; intimacy
and advanced APC

8 Imagery Anger management Interpersonal conflict;
frustration with
health care

MOCS, SIP HRQOL and life
satisfaction

Comfort care; emotional,
religious/spiritual, and
end of life concerns

9 Meditation Assertiveness Doctor-patient and
intimate relationships;
expressing needs
adaptively and asking
others for help

MOCS, SIP Information
overload

APC information on the
Internet; tracking
medical care
information

10 Meditation Acceptance and
program review

Generalizing skills
to daily life,
redefining roles

MOCS, ABS,
FACT-G

Review and
summary

Advance planning;
celebrating life
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completing simple, task-based homework assignments, which
were reviewed in the following group session.

HP Condition

The HP condition involved didactic presentations of both gen-
eral health information and health information specifically
relevant to APC. Men randomized to the HP condition were
not exposed to any of the stress- or self-management tech-
niques included in the CBSM condition. Each group meeting
lasted approximately 60 min. The content of sessions was
related to living with APC, and most modules had substantive
APC-relevant content (see Table 1 for details). Participants
were encouraged to ask questions to assure understanding of
the content presented.

Intervention Fidelity

Group facilitators were master’s- or doctoral-level therapists
who completed an in-person facilitator training on the
manualized treatments. Sessions were audio and video record-
ed and reviewed in weekly supervision with licensed clinical
psychologists who were trained in CBSM and HP.

Measures

Primary Outcome Measures

Quality of Life Quality of life was measured with the 27-item
Functional Assessment of Cancer Therapy-General (FACT-G)
scale [17]. Participants indicate the extent to which each item
has applied to them over the past 7 days using a five-point
scale ranging from not at all to very much, with higher scores
indicating better quality of life. The measure yields four sub-
scales reflecting physical, social, emotional, and functional
well-being, which can be summed for a total score. The four
subscale scores were used for the present analysis. A minimal
clinically important difference of two points has been identi-
fied for the subscales [18]. The FACT-G is a psychometrically
strong measure that is commonly used with oncologic sam-
ples. Internal consistency in the present sample was good
(subscale αs ranged from 0.73 to 0.84).

Symptom Burden

Prostate Cancer-Specific Symptom Burden The 50-item
Expanded Prostate Cancer Index Composite (EPIC) was
used to assess prostate cancer-specific symptom burden, in-
cluding urinary and sexual functioning [19]. The EPIC was
adapted from the widely used UCLA Prostate Cancer Index,
and the measure has been extensively used to evaluate symp-
tom burden among men undergoing ADT. The measure eval-
uates disease-specific components of prostate cancer and its

treatment as reflected by four domains: urinary, bowel, sex-
ual, and hormonal. Each domain has a function and bother
subscale, which can be summed to yield a summary score.
Responses are provided using a Likert scale and are subse-
quently linearly transformed to a 0–100 scale. Transformed
item scores are averaged to yield subscale scores, with higher
scores representing less symptom burden. For the present
analysis, only the urine bother and function scores and the
sexual bother and function scores were used. The urine both-
er (α = 0.76), sexual bother (α = 0.93), and sexual function
(α = 0.89) subscales all evidenced strong internal consisten-
cy, and the urine function subscale evidenced acceptable in-
ternal consistency (α = 0.67).

Depression Depression was assessed using the Patient-
Reported Outcome Measurement Information System
(PROMIS) Depression Item Bank computer adaptive test
(CAT) [20]. PROMIS assessments are t scored, so that a mean
score of 50 with a standard deviation of 10 represents the
average U.S. population score. Higher scores represent more
symptoms of depression. The measure has been well validated
for use in cancer samples [21, 22].

Fatigue Fatigue was evaluated with the Fatigue Symptom
Inventory [23], a 14-item self-report measure. The perceived
interference score, calculated as the average of the seven items
assessing the degree to which fatigue has interfered with daily
life in the past week, was used in the present analysis. Higher
scores indicate greater fatigue. The measure has strong psy-
chometric properties [24]. Internal consistency in the present
sample was excellent (α = 0.94).

Pain Pain was assessed with the short form of the McGill Pain
Questionnaire [25]. This measure consists of 15 descriptors,
11 of which evaluate the sensory component of pain and four
of which evaluate the affective component thereof. Each is
rated on an intensity scale ranging from none to severe.
Items are summed to yield a total score, with higher scores
indicating more pain. The measure also includes two items
assessing overall current pain intensity, which were not in-
cluded in the present analysis. The measure has good psycho-
metric properties [26], and internal consistency in the present
sample was very good (α = 0.89).

Intervention Targets

Stress Management Skills Self-Efficacy Self-efficacy regarding
stress management skills was assessed using select scales
from the Measure of Current Status (MOCS) [27], which
was specifically developed to assess the effects of CBSM.
The measure has two sections. Part A measures participants’
current self-efficacy for skills targeted by CBSM, including
relaxing when desired, identifying stressful situations,
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restructuring maladaptive cognitions, assertively communi-
cating needs, appropriately and effectively expressing anger,
and choosing adaptive coping strategies. Part B evaluates pos-
sible non-specific CBSM effects, including feelings of nor-
malcy, cohesiveness with other cancer patients, perceptions
of care from others, and a view of oneself as being better off
than other cancer patients. For the present analysis, the relax-
ation, awareness of tension, and assertiveness subscales of
part A, and the feeling cared for, downward comparison, and
bonding subscales of part B were used. The downward com-
parison subscale demonstrated marginal internal consistency
(α = 0.61). All other subscales evidenced strong internal con-
sistency (αs ranged from 0.80 to 0.90).

Cancer-Related Anxiety The Memorial Anxiety Scale for
Prostate Cancer (MAX-PC) is an 18-item self-report mea-
sure that assesses symptoms of anxiety in prostate cancer
patients [28]. It yields three subscales assessing general
anxiety related to prostate cancer, anxiety specific to pros-
tate specific antigen (PSA) testing, and fear of cancer re-
currence. Subscales can be summed to yield a total score.
Respondents rate the frequency of relevant thoughts and
behaviors during the prior week on a scale ranging from
not at all to often, with higher scores indicating greater
anxiety. The measure has been previously validated in
prostate cancer samples. In the present sample, the prostate
cancer anxiety (α = 0.93), and fear of recurrence (α = 0.87)
subscales both evidenced excellent internal consistency,
and the PSA anxiety subscale evidenced poor internal con-
sistency (α = 0.58). Of note, men with metastatic disease
were excluded from all analyses evaluating the fear of re-
currence subscale.

Positive Affect A 20-item modified version of the Affect
Balance Scale (ABS) was used to assess positive affect [29].
Participants rated the frequency with which they felt various
emotions during the past week on a scale ranging from never
to always. Items assessing negative affect were reverse coded
and then summed to yield a total score, with higher scores
indicating greater positive affect. The measure demonstrated
excellent internal consistency (α = 0.92).

Interpersonal Disruption Participants completed a 16-item
modified version of the social subscale of the Sickness
Impact Profile (SIP) [30]. Participants responded yes or no
to items reflecting social withdrawal/disruption, and the per-
centage of items endorsed was computed. Internal consistency
of the items was strong (α = 0.89).

Perceived Stress The 14-item Perceived Stress Scale (PSS)
was used to assess the degree to which participants’ appraised
their lives as stressful [31]. Participants rate the frequency with
which they experienced thoughts and feelings related to their

lives over the prior month on a scale ranging from never to
very often. Items that are positively worded are reverse coded
prior to scoring, and items are then summed to yield a single
total score with higher scores indicating greater stress. The
measure had strong internal consistency (α = 0.82).

Cancer-Specific Distress The 22-item Impact of Events Scale-
Revised (IES-R) was used to evaluate cancer-specific distress
[32]. Participants rate the level of distress caused by intrusive
thoughts, avoidance, and hyperarousal over the prior week on
a five-point response scale ranging from not at all to
extremely. The measure yields three subscales and one total
score, with higher scores reflecting greater distress. The mea-
sure has adequate psychometric properties in cancer samples
[33], and evidence was found for excellent internal consisten-
cy reliability in the present sample for the intrusions (α =
0.85), avoidance (α = 0.82), and hyperarousal (α = 0.81) sub-
scales, as well as the total score (α = 0.92).

Moderators

In addition to the measure listed below, select primary out-
comes and intervention targets were evaluated as potential
moderators, including cancer-related anxiety, perceived stress,
depression, and interpersonal disruption. Group stratification
(i.e., metastatic vs. advanced disease) was also explored as a
potential moderator.

Relationship Functioning The six-item sexual functioning
subscale of the self-report version of the Psychosocial
Adjustment to Illness Scale (PAIS) [34] was used to evaluate
relationship and sexual functioning among participants who
reported being in a committed relationship. The measure con-
tains items evaluating sexual interest, frequency, quality of
performance, and degree of satisfaction, with higher scores
indicating greater sexual and relationship functioning.
Internal consistency reliability was good (α = 0.78).

Covariates

Demographic variables including age, marital status, race,
employment status, and family income were collected via
participant self-report at baseline. Medical variables includ-
ing receipt of any cancer treatment at each time point and
years since cancer diagnosis were abstracted from electronic
medical records. Additionally, at each time point, patients
reported the date of their most recent ADT treatment and
provided information about medical comorbidities. These
comorbidities were combined into a single, weighted index
score using the weighting scheme from the Charlson
Comorbidity Index [35], wherein higher scores indicate
greater medical comorbidity.
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Analytic Plan

Multilevel modeling (MLM) with restricted maximum likeli-
hood estimation was used to evaluate significant mean differ-
ences in primary study outcomes and intervention targets over
time between the CBSM and HP groups. MLM was selected
rather than other mean-comparison approaches, such as
ANOVA, as it enables inclusion of participants with missing
data at some time points, allowing for utilization of all avail-
able data. All analyses were conducted using an intent-to-treat
approach. The required sample size was calculated using two-
group latent growth models where the effects of interest were
change over time in HRQOL and symptom burden. For power
> 0.85 for these outcomes and an alpha level of 0.05, 150
participants were required at T3.

In the present analyses, time was treated as a continuous
variable (0, 1, 2) and study condition was dummy coded (ref-
erence = HP). Models evaluating changes in the primary study
outcomes and the intervention targets included all main effects
as well as a time-by-condition interaction term. Significant
cross-level two-way interactions were probed by calculating
simple slopes using a publicly available online calculator
(http://www.quantpsy.org/interact/hlm2.htm) [36]. Models
where the time-by-condition interaction was not statistically
significant were re-specified without the interaction term to
enable evaluation of time and condition main effects. Main
effects were not interpreted in the presence of significant two-
way interactions.

In addition to evaluating intervention effects on the primary
study outcomes and intervention targets, secondary analyses
were conducted in which six variables were evaluated as poten-
tial moderators of the intervention effects. These moderators
included baseline scores on measures of cancer-related anxiety
(MAX-PC total score), perceived stress (PSS), depression
(PROMIS depression CAT), interpersonal disruption (SIP),
and relationship functioning (PAIS), as well as group stratifica-
tion by disease stage (advanced vs. metastatic disease; effect
coded). These moderation models included a three-way time-
by-condition-by-moderator interaction, and all relevant two-
way interactions and main effects. Significant three-way inter-
actions were again probed using a publicly available online
calculator (http://www.quantpsy.org/interact/hlm3.htm) [36].
Two-way time-by-condition interactions predicting the study’s
primary outcomes, as described above, were not interpreted in
the presence of significant three-way interactions.

Across al l analyses models control led for the
sociodemographic and disease-related variables that were sig-
nificantly associated with the model’s outcome. The number
of days between the patient’s scheduled session 10 and their
T2 assessment and group stratification were also included as
covariates when associated with a given model’s outcome. In
all analyses, categorical covariates were effect coded and con-
tinuous covariates were grand mean centered prior to analysis.

Results

Participant characteristics are presented in Table 2. The mean
age of the sample was approximately 68 years, and more than
one-third identified as Black. The majority of participants
were married or living equivalently, had an annual household
income ≥ $35,000, and were not working. Slightly less than
half of the sample participated in a group for men with meta-
static (vs. advanced) disease, and the average time since diag-
nosis approached 5 years. There were no statistically signifi-
cant differences across groups on baseline sociodemographic
or medical covariates. Compared with participants in HP,
those in CBSM had significantly lower EPIC sexual function
scores (t[162] = − 2.00, p = 0.048 [MCBSM = 9.80; MHP =
14.97]), lower MOCS assertiveness scores (t[186] = −2.91,
p = 0.004 [MCBSM = 2.47; MHP = 2.91]), higher MAX-PC to-
tal scores (t[169] = 2.30, p = 0.023 [MCBSM = 13.07; MHP =
9.39]), and higher MAX-PC fear of recurrence scores
(t[98] = 2.63, p = 0.010 [MCBSM = 4.67; MHP = 3.22]) at base-
line. There were no other statistically significant differences
across conditions at baseline.

Treatment Attendance and Attrition

The vast majority of the sample (81%) completed at least six
of the ten weekly sessions, with an average attendance ofmore
than seven sessions. Of the men assigned to CBSM, 52
(54.7%) attended nine or ten sessions, 19 (20.0%) attended
seven or eight sessions, 14 (14.7%) attended between two
and six sessions, and 10 (10.6%) attended between zero and
one sessions. Of the men assigned to HP, 59 (60.8%) attended
nine or ten sessions, 17 (17.5%) attended seven or eight ses-
sions, 14 (14.4%) attended between two and six sessions, and
seven (7.2%) attended between zero and one sessions.

Participants who were lost to follow-up prior to the T3
assessment significantly differed from those who completed
all study assessments on numerous variables. Specifically,
those who were lost to follow-up were more likely to be in a
metastatic (vs. advanced disease) group (χ2(1) = 5.61, p =
0.018) and were more likely to have received some form of
cancer treatment between T2 and T3 (χ2(1) = 7.00, p = 0.008).
Additionally, relative to those who were retained, participants
who were lost to follow-up attended significantly fewer week-
ly sessions (t[45] = − 3.48, p = 0.001 [MRetained[R] = 8.12;
MLost to follow-up[LTF] = 5.86], and demonstrated worse func-
tioning at baseline on most primary outcome and intervention
target variables (see Table 3).

Results for Covariates Included in All Models

Table 4 shows the results of models predicting the pri-
mary outcomes as a function of only the covariates. Age
and comorbidity were related to multiple study
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outcomes, in that participants who were older and had
less medical comorbidity reported better HRQOL and
less symptom burden. Men in a metastatic (vs. advanced
disease) group reported better urinary functioning and
less sexual bother. Married men also reported less sexual
bother, as well as higher social well-being and less pain.
Finally, White participants reported lower emotional
well-being, worse sexual function, and greater depressive
symptoms, and men reporting higher incomes also re-
ported greater depressive symptoms.

Intervention Effects on Primary Outcomes

Table 5 shows the estimated marginal means and associated
standard errors for the primary outcome variables, which were
estimated at the means of the included covariates.

Quality of Life There were no statistically significant main
effects or interactions on changes in FACT-G scores.

Symptom Burden There was a significant main effect of time
for the EPIC Sexual Function subscale after controlling for
marital status, race, receipt of any cancer treatment prior to
T1, age, and years since cancer diagnosis (F[1, 316] = 5.16,
p = 0.024). Across both conditions, sexual functioning scores
decreased over time (b = − 1.81, SE = 0.80; see Table 5). No
other main effects or interactions were associated with chang-
es in the other symptom burden subscales.

Intervention Effects on Intervention Targets

Table 6 shows the estimated marginal means and associated
standard errors for intervention targets, which were estimated
at the means of the included covariates.

There was a significant group-by-time interaction on
changes in the MOCS relaxation subscale (F[1, 306] =
12.74, p < 0.001). Simple slopes analysis demonstrated that
scores significantly increased over time for the CBSM group
(b = 0.43, p < .001), though there was no significant change
over time for the HP group (b = 0.05, p = 0.491). There were

Table 2 Sample characteristics
Full sample (N = 192) CBSM (n = 95) HP (n = 97)

Age; mean (SD) 68.84 (8.87) 68.81 (8.54) 68.87 (9.23)

Years since diagnosis; mean (SD) 4.70 (5.28) 4.36 (5.16) 5.05 (5.41)

# sessions completed; mean (SD) 7.69 (2.97) 7.47 (3.09) 7.90 (2.86)

Days between session 10 and T2; mean (SD) 76.43 (38.51) 76.77 (38.81) 76.10 (38.44)

Months since most recent ADT tx; mean (SD)

T1 1.52 (1.53) 1.61 (1.61) 1.43 (1.44)

T2 2.33 (2.46) 2.58 (2.58) 2.10 (2.32)

T3 3.20 (3.86) 3.60 (4.51) 2.81 (3.09)

Race; n (%)

White 113 (58.9) 56 (58.9) 57 (58.8)

Black 69 (35.9) 35 (36.8) 34 (35.1)

Other 10 (5.2) 4 (4.3) 6 (6.2)

Married or equivalent; n (%) 128 (66.7) 67 (70.5) 61 (62.9)

Family annual income ≥ $35,000; n (%) 125 (65.1) 66 (69.5) 59 (60.8)

Working full- or part-time; n (%) 74 (38.5) 31 (32.6) 43 (44.3)

Metastatic group; n (%) 81 (42.2) 37 (38.9) 44 (45.4)

Prostate cancer treatment history; n (%)

Received tx within 6-months prior to T1
and/or has a history of RRP

156 (81.3) 80 (84.2) 76 (78.4)

Received tx between T1 and T2 47 (24.5) 22 (23.2) 25 (25.8)

Received tx within T2 and T3 22 (11.5) 10 (10.5) 12 (12.4)

Recruitment site; n (%)

Northwestern Memorial Hospital 111 (57.8) 58 (61.1) 53 (54.6)

Jesse Brown VA 42 (21.9) 18 (18.9) 24 (24.7)

Rush University Medical Center 34 (17.7) 19 (20.0) 15 (15.5)

Other 5 (2.6) 0 (0.0) 5 (5.1)

CBSM, cognitive-behavioral stress management group; HP, health promotion group; SD, standard deviation;
ADT, androgen deprivation therapy; tx, treatment
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no other significant group-by-time interactions on changes in
other intervention targets.

However, there were significant main effects of time on chang-
es of MAX-PC, IES-R, and MOCS scores. Specifically, there
were significant main effects of time on the MAX-PC total score
after adjusting for age and years since diagnosis (F[1, 275] =
15.35, p< 0.001), the MAX-PC prostate cancer anxiety subscale
after adjusting for age and years since diagnosis (F[1, 314] =
12.23, p = 0.001), the MAX-PC PSA anxiety subscale after
adjusting for years since diagnosis (F[1, 311] = 10.96, p =
0.001), and the MAX-PC fear of recurrence subscale after
adjusting for age (F[1, 176] = 7.68, p= 0.006). Across all MAX-

PC subscales, scores decreased over time for both study groups
(total score: b=− 1.08, SE= 0.28; prostate cancer anxiety: b=−
0.74, SE= 0.21; PSA anxiety: b=− 0.17, SE = 0.05; fear of re-
currence: b=− 0.32, SE = 0.11; see Table 6).

Similarly, there were significant main effects of time on
changes of the IES-R total score after adjusting for age and
comorbidities (F[1, 320] = 3.91, p = 0.049), the IES-R intru-
sion subscale after adjusting for age, comorbidities, and years
since diagnosis (F[1, 313] = 6.65, p = 0.010), and the IES-R
hyperarousal subscale after adjusting for age, comorbidities,
and years since diagnosis (F[1, 298] = 6.26, p = 0.013).
Across all IES-R subscales, scores decreased over time for

Table 3 Baseline differences on
primary outcomes and
intervention targets between
participants retained to T3 and
those lost to follow-up

M (SD) Statistic

Retained (n = 155) Lost to follow-up before T3 (n = 37)

FACT-G PWB 23.62 (4.64) 21.25 (5.15) t(190) = − 2.73**
FACT-G SWB 20.77 (4.50) 20.05 (4.95) t(190) = − 0.86
FACT-G EWB 20.65 (3.84) 18.47 (5.24) t(190) = − 2.88**
FACT-G FWB 20.78 (4.71) 18.61 (5.94) t(190) = − 2.39**
EPIC urinary bother 75.53 (17.91) 73.02 (17.65) t(189) = − 0.79
EPIC urinary function 81.83 (18.46) 81.94 (15.81) t(183) = 0.03

EPIC sexual bother 55.51 (39.21) 54.46 (38.37) t(176) = − 0.14
EPIC sexual function 11.89 (17.36) 14.79 (19.40) t(180) = 0.87

PROMIS depression 45.62 (8.30) 49.93 (8.33) t(188) = 2.83**

FSI 7.67 (10.34) 14.71 (18.60) t(41) = 2.22*

MPQ 5.15 (6.68) 8.69 (9.63) t(45) = 2.12*

MAX-PC total 10.18 (9.62) 16.09 (14.11) t(38) = 2.26*

MAX-PC anxiety 5.71 (7.24) 9.56 (9.42) t(47) = 2.32*

MAX-PC PSA 0.63 (1.27) 1.22 (1.99) t(43) = 1.71

MAX-PC fear 3.85 (2.67) 5.06 (3.43) t(173) = 2.19*

IES-R total 10.69 (11.40) 16.73 (14.64) t(190) = 2.73**

IES-R intrusions 0.49 (0.59) 0.72 (0.73) t(190) = 1.99*

IES-R avoidance 0.61 (0.68) 0.90 (0.75) t(190) = 2.30*

IES-R hyperarousal 0.32 (0.47) 0.64 (0.82) t(42) = 2.27*

MOCS A relaxation 0.84 (1.06) 1.39 (1.31) t(43) = 2.25*

MOCS A assertiveness 2.70 (1.03) 2.65 (1.21) t(186) = − 0.26
MOCS A awareness 2.06 (1.17) 2.22 (1.23) t(171) = 0.69

MOCS B cared for 4.27 (0.78) 4.44 (0.59) t(188) = 1.27

MOCS B downward 4.44 (0.76) 4.43 (0.88) t(188) = − 0.03
MOCS B bonding 4.02 (0.99) 4.43 (0.85) t(188) = 2.30*

PSS total 16.24 (6.97) 19.49 (8.06) t(187) = 2.42*

ABS 79.93 (10.61) 75.97 (12.07) t(189) = −1.96
SIP 0.16 (0.22) 0.27 (0.27) t(45) = 2.21*

*p < 0.05

**p < 0.01

FACT, Functional Assessment of Cancer Therapy; PWB, physical well-being; SWB, social well-being; EWB,
emotional well-being; FWB, functional well-being; EPIC, Expanded Prostate Cancer Index; PROMIS, Patient-
Reported Outcomes Measurement Information System; FSI, Fatigue Symptom Inventory; MPQ, McGill Pain
Questionnaire, MAX-PC,Memorial Anxiety Scale for Prostate Cancer; IES-R, Impact of Events Scale –Revised;
MOCS,Measure of Current States; PSS, Perceived Stress Scale; ABS,Affect Balance Scale; SIP, Sickness Impact
Profile
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both study groups (total score: b = − 0.75, SE = 0.38; intru-
sion: b = − 0.05, SE = 0.02; hyperarousal: b = − 0.05, SE =
0.02; see Table 6).

Finally, there was a significant main effect of time on
changes on the MOCS bonding subscale after adjusting for
comorbidities (F[1, 336] = 6.29, p = 0.013), with scores in-
creasing over time for both study groups (b = 0.09, SE =
0.04). There was also a main effect of study condition on
changes of the MOCS assertiveness scale after adjusting for
months since most recent ADT treatment (F[1, 186] = 6.19,
p = 0.014), with men in the CBSM condition reporting less
baseline assertiveness than men in the HP condition (see
Table 5). There were no other main effects of time or study
condition on changes in the other intervention targets.

Moderation Models

Of the potential moderators explored, three significant three-
way interactions emerged.

Group Stratification There was a significant three-way inter-
action with group stratification (advanced vs. metastatic dis-
ease) as the moderator for the model predicting FSI scores
after adjusting for comorbidities (F[1, 313] = 8.37, p =
0.004). Fatigue scores significantly increased over time for
men in HP who were in a metastatic disease group (b = 2.07,
p = 0.042), but scores did not change for men in CBSM in an
advanced disease group (b = 1.21, p = 0.143), men in CBSM
in a metastatic disease group (b = −1.05, p = 0.334), or men in
HP in an advanced disease group (b = − 1.17, p = 0.168).

Interpersonal Disruption There was a significant three-way
interaction with SIP scores as the moderator for the model
predicting PROMIS depression scores after adjusting for race,
prostate cancer treatment history, age, and comorbidities (F[1,
314] = 6.39, p = 0.012). Depression scores significantly in-
creased among men in CBSM who reported low baseline in-
terpersonal disruption (b = 2.22, p < 0.001), whereas depres-
sion scores significantly decreased among men in CBSMwho

Table 5 Means and standard
errors for primary outcomes as a
function of treatment condition
and time

Outcome Condition Time 1 Time 2 Time 3
M (SE) M (SE) M (SE)

FACT-G PWBab CBSM 23.26 (0.39) 23.16 (0.40) 23.29 (0.41)

HP 23.09 (0.39) 22.99 (0.40) 23.11 (0.41)

FACT-G SWBcde CBSM 19.85 (0.42) 20.61 (0.43) 20.74 (0.44)

HP 21.16 (0.43) 21.91 (0.44) 22.05 (0.45)

FACT-G EWBad CBSM 20.03 (0.39) 20.18 (0.39) 19.20 (0.40)

HP 20.46 (0.38) 20.62 (0.39) 20.43 (0.39)

FACT-G FWBb CBSM 20.27 (0.48) 20.49 (0.49) 20.08 (0.50)

HP 20.48 (0.47) 20.70 (0.48) 20.29 (0.49)

EPIC urinary botherb CBSM 75.90 (1.75) 77.60 (1.78) 77.25 (1.81)

HP 74.25 (1.73) 75.95 (1.76) 75.60 (1.79)

EPIC urinary functioncfg CBSM 84.30 (1.82) 85.28 (1.81) 85.38 (1.83)

HP 79.97 (1.79) 80.95 (1.79) 81.05 (1.81)

EPIC sexual bothera CBSM 52.79 (3.63) 53.23 (3.75) 52.57 (3.81)

HP 58.67 (3.65) 59.12 (3.77) 58.45 (3.87)

EPIC sexual functionacdhj CBSM 12.07 (1.69) 8.50 (1.65) 8.11 (1.75)

HP 15.82 (1.71) 12.25 (1.66) 11.86 (1.76)

PROMIS depressionabdh CBSM 46.42 (0.84) 46.78 (0.82) 47.03 (0.86)

HP 45.78 (0.84) 46.13 (0.81) 46.38 (0.85)

FSIb CBSM 9.62 (1.19) 9.61 (1.22) 10.12 (1.24)

HP 8.42 (1.18) 8.41 (1.20) 8.92 (1.23)

MPQab CBSM 5.50 (0.62) 4.69 (0.63) 4.96 (0.65)

HP 6.24 (0.61) 5.43 (0.63) 5.70 (0.64)

CBSM, cognitive-behavioral stress management; HP, health promotion; FACT, Functional Assessment of Cancer
Therapy; PWB, physical well-being; SWB, social well-being; EWB, emotional well-being; FWB, functional well-
being; EPIC, Expanded Prostate Cancer Index; PROMIS, Patient-Reported Outcomes Measurement Information
System; FSI, Fatigue Symptom Inventory; MPQ, McGill Pain Questionnaire. Means and standard errors are
computed at the means for the covariates significantly associated with each outcome. Covariates adjusted for in
each analysis included the following: agea , comorbidity indexb , marital statusc , raced , family annual incomee ,
group stratificationf , days from session 10 to time 2g , prostate cancer treatment history at each timepointh , years
since diagnosisj
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reported high-baseline interpersonal disruption (b = − 1.63,
p = 0.014). Depression scores did not change over time for
men in HP who reported low (b = 0.76, p = 0.201) or high
(b = − 0.17, p = 0.778) baseline interpersonal disruption.

Relationship Functioning There was a significant three-way
interaction with PAIS sexual function subscale scores as the

moderator for the model predicting FACT social well-being
after adjusting for marital status, race, and income (F[1,
195] = 4.00, p = 0.047). Social well-being significantly im-
proved for men in CBSM who reported low baseline sexual
functioning (b = 1.00, p = 0.006), and there was a trend toward
increased social well-being for men in HP who reported high-
baseline sexual functioning (b = 0.74, p = 0.073). Social well-

Table 6 Means and standard
errors for intervention targets as a
function of treatment condition
and time

Outcome Condition Time 1 Time 2 Time 3
M (SE) M (SE) M (SE)

MAX-PC totalab CBSM 12.55 (0.95) 10.79 (0.97) 10.41 (0.98)

HP 10.39 (0.98) 8.63 (0.99) 8.26 (1.00)

MAX-PC anxietyab CBSM 7.17 (0.68) 6.14 (0.69) 5.72 (0.70)

HP 6.15 (0.69) 5.13 (0.70) 4.70 (0.71)

MAX-PC PSAb CBSM 0.77 (0.12) 0.57 (0.12) 0.43 (0.13)

HP 0.79 (0.12) 0.60 (0.12) 0.46 (0.13)

MAX-PC feara† CBSM 4.46 (0.33) 4.17 (0.34) 3.82 (0.34)

HP 3.61 (0.35) 3.31 (0.35) 2.97 (0.35)

IES-R totalc CBSM 12.76 (1.10) 11.55 (1.12) 11.29 (1.14)

HP 11.18 (1.08) 9.96 (1.10) 9.71 (1.12)

IES-R intrusionsabc CBSM 0.58 (0.05) 0.48 (0.06) 0.48 (0.06)

HP 0.53 (0.05) 0.43 (0.06) 0.43 (0.06)

IES-R avoidancea CBSM 0.73 (0.07) 0.71 (0.07) 0.73 (0.07)

HP 0.59 (0.07) 0.58 (0.07) 0.59 (0.07)

IES-R hyperarousalabc CBSM 0.41 (0.05) 0.35 (0.05) 0.32 (0.05)

HP 0.39 (0.05) 0.32 (0.05) 0.30 (0.05)

MOCS A relaxation CBSM 0.87 (0.12) 1.95 (0.12) 1.73 (0.13)

HP 1.02 (0.12) 1.31 (0.13) 1.11 (0.13)

MOCS A assertivenessd CBSM 2.53 (0.11) 2.69 (0.11) 2.61 (0.11)

HP 2.87 (0.11) 3.03 (0.11) 2.96 (0.11)

MOCS A awarenessa CBSM 2.12 (0.12) 2.50 (0.12) 2.24 (0.13)

HP 2.08 (0.12) 2.37 (0.12) 2.27 (0.13)

MOCS B cared for CBSM 4.29 (0.08) 4.27 (0.08) 4.24 (0.08)

HP 4.32 (0.08) 4.31 (0.08) 4.39 (0.08)

MOCS B downwarda CBSM 4.39 (0.08) 4.56 (0.09) 4.49 (0.09)

HP 4.48 (0.08) 4.57 (0.09) 4.53 (0.09)

MOCS B bondingc CBSM 4.10 (0.09) 4.34 (0.09) 4.28 (0.09)

HP 4.10 (0.09) 4.34 (0.09) 4.28 (0.09)

PSS totalce CBSM 16.91 (0.77) 15.81 (0.77) 16.07 (0.80)

HP 16.10 (0.75) 15.52 (0.76) 15.34 (0.78)

ABSac CBSM 78.24 (1.11) 80.01 (1.14) 78.69 (1.17)

HP 79.84 (1.10) 80.06 (1.12) 80.26 (1.16)

SIPfghj CBSM 0.15 (0.02) 0.15 (0.02) 0.14 (0.03)

HP 0.20 (0.02) 0.17 (0.02) 0.19 (0.02)

HP, health promotion; CBSM, cognitive-behavioral stress management; MAX-PC, Memorial Anxiety Scale for
Prostate Cancer; IES-R, Impact of Events Scale-Revised; MOCS, Measure of Current States; PSS, Perceived
Stress Scale; ABS, Affect Balance Scale; SIP, Sickness Impact Profile. †The analyses for the MAX-PC Fear of
Recurrence scale excluded men with metastatic disease. Means and standard errors are computed at the means of
the covariates significantly associated with each outcome

Covariates adjusted for in each analysis included a age, b years since diagnosis, c comorbidity index, dmonths
since most recent ADT treatment, e days from session 10 to time 2, f marital status, g race, h employment status,
j prostate cancer treatment history at each timepoint
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being did not change over time for men in HP who reported
low baseline sexual functioning (b = − 0.23, p = 0.594) or for
men in CBSMwho had high-baseline sexual functioning (b =
0.39, p = 0.326).

Discussion

The present study compared the efficacy of a 10-week, web-
based CBSM intervention program with a 10-week, web-
based HP active control condition. This work extends the
literature by evaluating the longitudinal efficacy of CBSM
over 12 months, targeting men with APC rather than those
with localized disease, and testing a web-based adaptation of
CBSM. The web-based administration allowed participants
the flexibility of joining the therapist-led group sessions from
their homes or other locations, and therefore addressed a sig-
nificant obstacle for individuals who may otherwise be unable
to pursue psychosocial care.

The hypothesized impact of CBSM, relative to HP, on the
study’s primary outcomes was not supported. Men random-
ized to the CBSM group did not demonstrate significant im-
provements in HRQOL or symptom burden over time relative
to those in the HP group. Prior unpublished analysis has sug-
gested that six sessions of CBSM are the minimum therapeu-
tic dose needed to yield observable changes in outcomes.
Therefore, all analyses examining the relationships of study
condition to the primary study outcomes were repeated in-
cluding only those men who completed at least six of the ten
weekly group sessions. Furthermore, given that the interven-
tion had not previously been explored in a large trial among
men with advanced disease, we also conducted these analyses
with men who had attended at least seven and at least eight of
the ten weekly sessions to allow for the possibility that the
minimum effective treatment dose may be higher in this pop-
ulation. However, results did not differ from the intent-to-treat
analyses, indicating that these findings were not related to
intervention drop out. Of note, the observed baseline mean
scores on the FACT-G were higher in this sample than the
established population norms, both for patients with cancer
and for the general population [37]. This may help explain
the lack of significant findings across groups, as these high-
baseline levels of HRQOL likely diminished the opportunity
for HRQOL improvement. These findings are discrepant from
prior research demonstrating the efficacy of CBSM in improv-
ing HRQOL and symptom burden among men with localized
prostate cancer [10, 11, 38]. However, this discrepancy may
be reflective of methodological differences in study design.
Prior studies of CBSM among men with localized prostate
cancer have generally utilized more passive control condi-
tions, such as single-day or half-day educational seminars.
The present study incorporated an attention-matched, active
comparison condition wherein participants received notably

more resources than in prior studies. Thus, intervention effects
may have been limited by improvements observed in men
randomized to the active comparison condition, as has been
seen in other studies with cancer survivors [39]. An additional
finding was that sexual functioning scores declined over time.
Given that all participants enrolled in the study were receiving
or had recently received ADT, the decline in sexual function-
ing may be reflective of treatment-related side effects [40].
However, despite this observed decline in sexual functioning,
sexual bother scores did not significantly change. Therefore, it
is possible that despite worsening sexual functioning, the
group-based participation in both CBSM and HP contributed
to normalized expectations.

Regarding observed changes in intervention targets, rela-
tive to men in the HP condition, men in the CBSM condition
evidenced a significant increase in self-reported ability to re-
lax when desired. Studies have demonstrated that CBSM sup-
ports enhanced relaxation skills in individuals with HIV [41],
increased benefit finding and HRQOL in localized prostate
cancer patients [38], and lower cancer-specific anxiety in
women with breast cancer [42]. In addition, significant de-
creases in anxiety related to prostate cancer, anxiety specific
to PSA testing, distress caused by intrusive thoughts and hy-
perarousal, and fear of cancer recurrence, as well as a signif-
icant increase in reported feelings of cohesiveness with other
cancer patients were observed across groups, suggesting that
men in both conditions benefitted from participating in the
groups. In the present study, both groups received information
to enhance understanding of APC, including information on
managing hormone-related side effects, accessing health in-
formation, and the importance of follow-up care given docu-
mented deficits in knowledge of appropriate APC manage-
ment [43]. This psychoeducation may have improved under-
standing of APC, thus contributing to decreased distress,
across groups [44]. Additionally, participants in both condi-
tions met in small groups with other individuals going through
similar life experiences. This supportive social environment
may have increased perceived social support for all partici-
pants regardless of group assignment. Social support has pre-
viously been linked with positive psychological adjustment
and higher mental and physical HRQOL in individuals with
cancer [45–47] and thus may have contributed to the observed
improvements in intervention targets across conditions.

Several moderating factors were identified. While indi-
viduals in the CBSM condition who reported low baseline
interpersonal disruption demonstrated a significant in-
crease in depression scores, individuals in the same condi-
tion with high-baseline interpersonal disruption demon-
strated a significant decrease in depression scores. This
distinction could be reflective of the material presented in
the CBSM group, which may have brought to light inter-
personal struggles commonly experienced by men with
APC. Such insight could have contributed to increased
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distress among men with low baseline interpersonal dis-
ruption, while helping those individuals already aware of
their relational difficulties. Additionally, men in the CBSM
condition reported a constant level of fatigue over time
regardless of disease stage, whereas men with metastatic
disease (as opposed to advanced disease) in the HP condi-
tion demonstrated worse fatigue over time. This indicates
that CBSM may have buffered against worsening fatigue
for men with more severe illness, while HP did not. Lastly,
men in the CBSM condition with low baseline levels of
sexual functioning reported significantly improved levels
of social well-being over time. As the CBSM condition
included a more extensive discussion of sexual functioning
than the HP condition, men low in sexual functioning may
have derived more benefit from this material. These find-
ings suggest the need for more personalized and nuanced
psychosocial interventions to target outcomes in a more
efficacious, direct manner.

Sociodemographic moderators were not evaluated in the
present analysis; however, Bouchard and colleagues [48] pre-
viously evaluated the efficacy of CBSM by race using data
also reported by the present sample. These authors found sup-
port for the feasibility and efficacy of CBSM across Black and
non-Hispanic White participants, demonstrating that study re-
tention and group attendance did not significantly differ by
race, and that both CBSM and HP were rated as acceptable
by all study participants. Additionally, prostate cancer-specific
anxiety significantly decreased over time among Black men
randomized to the CBSM condition, but not among Black
men randomized to the HP condition or non-Hispanic White
men in either study condition. These authors also found that
race was closely related to recruitment site, with significantly
more Black participants recruited from the VA medical center
as opposed to an academic medical center, as well as to indi-
cators of socioeconomic status, including income and educa-
tion. Their findings suggest that other sociodemographic var-
iables may be significant moderators of treatment effects in
the present sample. Formal exploration of this is warranted in
future analyses.

Of particular note, significant differences were observed
between men who completed study participation and those
who were lost to follow-up. Men who did not complete the
T3 assessment demonstrated significantly more symptom bur-
den and were generally more medically compromised at base-
line. Additionally, these men attended significantly fewer in-
tervention sessions and on average received less than the six
sessions posited to achieve intervention efficacy. The high
demand of study participation may have contributed to reten-
tion of only high functioning, highly motivated, and relatively
healthier participants. This result combined with the overall
high-baseline HRQOL of the sample suggests that men who
were lost to follow-up may have been too ill to benefit from
this group-based intervention, while those who engaged in the

full study protocol were potentially too healthy to derive sig-
nificant benefit related to HRQOL and symptom burden. This
highlights the importance of tailoring interventions to pa-
tients’ baseline level of need, and providing more intensive
intervention to those with the greatest deficits in HRQOL and
overall functioning.

There are several notable strengths of this study including
the longitudinal design, inclusion of an active control condi-
tion (HP), a large and racially diverse sample of participants,
and the novel aspect of a web-delivered intervention. There
are also several limitations worth noting. Study findings are
limited to men receiving ADT for APC. Furthermore, all men
in the study were provided with a tablet which limits the gen-
eralizability of the study findings.

In summary, findings from this study suggest that a web-
based adaptation of CBSM for men with APC was well re-
ceived among study participants. The lack of statistically sig-
nificant improvement in HRQOL across both study conditions
may be attributed to the high levels of HRQOL at study base-
line, as well as attrition of those patients with more severe
symptoms at baseline. Significant improvements in interven-
tion targets were observed among men randomized to both the
CBSM and HP conditions, perhaps due in part to the support-
ive, group-based delivery of the interventions and the specific
psychoeducation provided related to living optimally with
APC. Furthermore, several moderating factors were identified
that should be considered for future development and imple-
mentation of interventions that are tailored to patients’ initial
levels of HRQOL and symptom burden.

Compliance with Ethical Standards

Informed Consent Informed consent was obtained from all individual
participants included in the study.

Ethical Approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical standards.
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