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A B S T R A C T   

Objective: Relationship status predicts numerous outcomes among medical populations. Few interventions 
evaluate the role of marital status on response to psychosocial treatment, and no such studies exist within 
advanced prostate cancer (APC). This study examined whether marital status modified the effect of a cognitive 
behavioral stress management (CBSM) intervention on perceived stress. 
Methods: Men with APC (N = 190) were randomized to 10-week CBSM or a health promotion (HP) intervention 
(#NCT03149185). The Perceived Stress Scale assessed perceived stress at baseline and 12-month follow-up. 
Medical status and sociodemographics were captured at enrollment. 
Results: Participants were mostly White (59.5%), non-Hispanic (97.4%), heterosexual (97.4%) men, 66.8% of 
whom were partnered. Neither condition nor marital status predicted perceived stress change at follow-up. 
However, a significant interaction was found between condition and marital status (p = 0.014; Cohen’s f =
0.07), such that partnered men who received CBSM and unpartnered men who received HP reported greater 
reductions in perceived stress. 
Conclusion: This is the first study to assess the impact of marital status on psychosocial intervention effects among 
men with APC. Partnered men derived greater benefit from a cognitive-behavioral intervention and unpartnered 
men equally benefitted from a HP intervention. Further research is necessary to understand the mechanisms 
underlying these relationships.   

1. Introduction 

Across medical populations, marital status predicts a wide range of 
outcomes [1–3]. Being married and/or cohabitating with a partner is 
generally protective. Within cancer populations, such intimate re-
lationships predict more intensive treatment regimens, earlier stage at 
diagnosis, lower morbidity, and lower cancer-specific and all-cause 
mortality [1,4–8]. Among men with prostate cancer, the impact of 
marital status on medical outcomes is well-established and linked with 
type of treatment received, grade of cancer, and presence of metastasis 
at diagnosis [9–14]. Spouses of men with prostate cancer are often 
intricately involved with care management and medical decision mak-
ing [15], and couples report changes in their relationship because of 

prostate cancer aftereffects, such as sexual dysfunction [16]. Marital 
status has also been linked to psychosocial well-being among men with 
prostate cancer. Compared to partnered men, unpartnered men with 
prostate cancer experience greater levels of distress, heightened rates of 
suicidal ideation, and more bothersome physical symptoms, as well as 
worse quality of life and perceptions of care [17–21]. Prior research 
suggests that unmet social support needs, less social role attainment, and 
fewer interpersonal resources among unpartnered men may underlie 
these differences [22,23]. 

Many studies have examined interventions to bolster the marital 
relationship or assess dyadic processes between partnered patients with 
cancer and their spouses [24–27]. Few studies, however, have assessed 
the impact of intimate relationships, or lack thereof, on the effects of 
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psychosocial interventions for cancer [28]. Interventions that have 
tested the role of marital status have primarily been comprised of in-
dividual exercise training programs for patients with breast cancer 
[29–31] and lymphoma [32]. Notably, these studies found that 
unpartnered patients exhibited the greatest improvements in exercise- 
related outcomes, including volume of aerobic exercise, exercise- 
related sleep quality, and exercise-related quality of life improvements 
[29–32]. Authors attributed these differences in partnered versus 
unpartnered participants to possible greater social support needs of 
unpartnered participants, who may have benefitted more from formal 
interactions with trainers and other participants through the program 
[32]. In contrast, there are two known studies that tested the effects of 
cognitive-behavioral-based interventions: 1) a nurse-led psychosocial 
intervention consisting of education, behavioral training, and emotional 
support for patients with head and neck cancer and 2) a cognitive 
behavioral stress management (CBSM) intervention for women with 
early-stage breast cancer [33,34]. Both offer evidence that partnered 
patients experienced the greatest benefit from such interventions, 
including a reduction in depressive symptoms and an increase in quality 
of life [33,34]. Van der Meulen et al. (2015) suggested that patients with 
head and neck cancer who were partnered benefitted most due to 
rehearsal and discussion of intervention-related content within their 
intimate relationships, a resource that unpartnered patients may be 
lacking [33]. This mixed evidence of protective effects for partnered 
versus unpartnered patients may also be due to differences in the focus 
of program content (e.g., exercise training versus behavioral skill 
building), of which the former may work more to build new social 
connections while the latter may provide tangible skill practice for 
existing relationships [29–34]. Additionally, this evidence points to the 
need for exploration into the role of marital status’ impact on response 
to psychosocial interventions. Lastly, no studies currently exist to 
explore this impact among men with APC, a group in which marital 
status plays a documented role in physical and psychosocial outcomes. 

The current study tested the effects of a 10-week group-based CBSM 
intervention for men with advanced prostate cancer (APC). As found in 
the study of a behavioral intervention for patients with head and neck 
cancers [33], we hypothesized that partnered men would exhibit greater 
reductions in perceived stress related to the intervention versus 
unpartnered men who received CBSM and men who received a health 
promotion (HP) comparison intervention. Among covariates included in 
the present study, we additionally expected years since diagnosis to 
positively predict perceived stress, as prior work has found stress to 
increase among men with prostate cancer further from diagnosis [20]. 
As in previous studies, we conceptualized marital status as a dichoto-
mous variable, grouping together married and those cohabitating to 
represent partnered individuals versus those unpartnered (e.g., unmar-
ried, separated, divorced, widowed, single/never married) [29,35]. 

2. Methods 

2.1. Study procedure & design 

The current study is a secondary analysis of a randomized-controlled 
clinical trial. Study procedures were approved by the Institutional Re-
view Board at Northwestern University and pre-registered as a clinical 
trial (#NCT03149185). Men with APC were recruited (1/2013–11/ 
2016) through urology clinics at six Chicago-area academic hospitals 
and outpatient centers and enrolled between January 2013 and 
November 2016. Study staff screened for initial eligibility over the 
phone before full eligibility was assessed in-person. Eligible patients 
provided informed consent and were enrolled and randomized (1,1, 
parallel allocation) to either the CBSM or a HP intervention. Trained 
study staff securely stored and administered randomization assignments 
and thus were not blinded to participant condition. Sample size was 
determined via power analysis based on large effect sizes found within 
existing trials of internet-based cognitive behavioral interventions for 

perceived stress (Cohen’s d = 0.78) [36]. Using an alpha level of 0.05, to 
reach power of at least 0.95, and for the intended analysis of moderation 
of two binary predictors, a sample size of at least 118 was the deter-
mined benchmark for this study. Both the CBSM and HP groups were 
stratified by disease status (advanced vs. metastatic disease) to address 
heterogeneity of disease characteristics. 

Participation in the study consisted of in-person assessment visits 
and a 10-session, remotely delivered, weekly intervention. At baseline 
and 12 months post-baseline, participants completed a battery of psy-
chosocial assessments via Assessment CenterSM, a secure, HIPAA- 
compliant, online tool for study-specific data capture. The 12-month 
timepoint was selected to capture short-term follow-up effects of 
CBSM. Sociodemographic information was reported at baseline and 
clinical information was obtained from participants’ medical records at 
each timepoint. Participants were compensated $100 for each visit and 
provided with travel reimbursement for completed in-person 
assessments. 

2.2. Study conditions 

Both CBSM and HP were group-based, manualized interventions 
delivered weekly and remotely using a web-based video-conferencing 
platform on study-provided tablet devices. Both conditions met in 
groups of 5–10 participants weekly for one- to two-hour sessions that 
were facilitated by a master’s- or doctoral-level therapist. Participants 
also had access to study-related content such as expert videos and skill- 
based didactic material that could be referenced during and in between 
the weekly group sessions via the study-provided tablet device. 

CBSM is a manualized skills-based intervention with a stress man-
agement component (e.g., cognitive restructuring) and relaxation 
training component (e.g., deep breathing exercises) in each session [37]. 
The original intervention was previously tested in samples with local-
ized prostate cancer and was adapted to address advanced-stage disease 
concerns such as symptoms associated with androgen deprivation 
therapy (ADT), existential issues, and life review [38–40]. The HP group 
received relevant educational material, including general health and 
APC-relevant health information, delivered in a lecture format with no 
supportive or therapeutic component. Content by session of each con-
dition is outlined in Table 1. 

Table 1 
Condition components by week.   

Cognitive Behavioral Stress Management Health Promotion  

Relaxation Stress Management Topic 

Week 
1 

Deep breathing Health review & 
stress education 

Living with 
advanced prostate 

cancer 
Week 

2 
Deep breathing Stress education & 

awareness 
Healthy lifestyle 

Week 
3 

Progressive muscle 
relaxation 

Cognitive distortions 
& automatic thoughts 

Physical changes 

Week 
4 

Progressive muscle 
relaxation 

Cognitive 
restructuring 

Activity & social 
engagement 

Week 
5 

Deep breathing & brief 
progressive muscle 

relaxation 
Coping effectiveness Health eating & 

nutrition 

Week 
6 

Deep breathing & brief 
progressive muscle 

relaxation 
Sexuality & intimacy 

Cognition & 
memory 

Week 
7 Special place imagery Social support 

Family relations & 
intimacy 

Week 
8 

Special place imagery Anger management 
Quality of life & life 

satisfaction 
Week 

9 
Mindfulness meditation Assertiveness Managing 

information 
Week 

10 
Mindfulness meditation Acceptance & 

program review 
Review & summary  
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2.3. Participants 

Eligible participants were fluent in English, 50 years of age or older, 
had a diagnosis of stage III or IV prostate cancer, and had undergone 
ADT within the 12 months prior to study enrollment. Consistent with 
current staging literature, advanced disease in this sample was defined 
as patients with disease that has grown outside of the prostate at diag-
nosis (e.g., extra-capsular extension, into seminal vesicles) while meta-
static disease was determined as patients with disease that has spread 
beyond the prostate and/or seminal vesicles (e.g., into rectum, bladder, 
pelvic wall, or elsewhere in the body) [41]. Exclusion criteria included 
treatment for cancer other than prostate or non-melanoma skin cancer 
within the past five years, active psychopathology or an inpatient psy-
chiatric treatment in the prior six months, active substance dependence, 
diagnosis of an autoimmune condition, a life expectancy of <12 months, 
or a score of <20 on the Mini Mental State Examination at the time of 
screening [42]. Medical criteria were included to ensure participants 
were post-diagnosis and completed initial treatment but not at end of 
life. The study consort diagram can be found in the Supplemental File. 

2.4. Measures 

Sociodemographic and Medical Information. Sociodemographics were 
collected at the baseline visit and included marital status, age, race/ 
ethnicity, years of education, individual annual income, and sexual 
orientation. Medical variables, such as disease stage at diagnosis and 
date of diagnosis, were extracted from participants’ medical records. 
Prior research has linked these participant characteristics with psycho-
social intervention outcomes, and thus they were included in the tested 
models to control for such effects [40,43–45]. 

Perceived Stress. The Perceived Stress Scale (PSS) is a 14-item mea-
sure that was used to assess the degree to which participants appraised 
their lives as stressful during the past month [46]. The PSS has been 
widely used and validated to assess stress perceptions in many medical 
populations [47–50]. Questions include items such as, “in the last 
month, how often have you felt that you were unable to control the 
important things in your life?” Participants answer on a five-point Likert 
scale ranging from never to very often [46]. Mean imputation handled 
missing data for participants missing <20% of full responses. Partici-
pants completed the PSS at baseline and at the 12-month post-baseline 
follow-up assessment. In this sample, the PSS demonstrated strong in-
ternal consistency (α = 0.82). 

2.5. Statistical plan 

Predictors were evaluated for normality and outliers. All partici-
pants’ data were retained and included in intention-to-treat analyses. 
MPlus Software tested main effects (condition and marital status) and a 
moderation model (condition by marital status), each with covariates 
(age, stage of disease, annual income, years of education, baseline 
perceived stress, race/ethnicity). Dummy coded covariates included 
race/ethnicity (0: non-Hispanic White; 1: non-White and/or Hispanic) 
and stage of disease (0: stage 3; 1: stage 4). Marital status was also 
dummy coded (0: unpartnered; 1: partnered). Age, annual income 
(brackets described in Table 2), education level (as described in 
Table 2), and baseline perceived stress were included as continuous 
variables in each model. 

Structural equation modeling estimated each model and used full 
maximum information likelihood estimation to handle missingness. The 
outcome of interest, perceived stress at 12 months post-baseline, was 
operationalized as a change score from baseline to 12 months post- 
baseline because baseline perceived stress was included as a covariate 
in the model. Interaction effect size was calculated using Cohen’s f with 
the existing benchmarks 0.10 (small), 0.25 (medium), and 0.40 (large) 
[51]. No differences between condition groups existed at baseline; 
however, as previously reported, later stage of disease and receipt of 

cancer treatment within the prior 6 months predicted missingness at the 
12-month follow-up [52]. Notably, as stated within the eligibility 
criteria, participants were required to have undergone ADT within the 
prior year. Responses to ADT have been shown to vary within the year 
after receipt [53,54] thus time since ADT (i.e., within prior 6 months 
versus prior to 6 months before enrollment) was considered for inclusion 
as a covariate. However, due to the high correlation of time since ADT 
with time since diagnosis (r(180) = 0.415, p < 0.001), this variable was 
excluded. For transparency, additional moderators, including baseline 
interpersonal disruption, fatigue, sexual functioning, and perceived 
stress, related to treatment response (i.e., health-related quality of life, 
symptom burden, perceived stress management skills) have been tested 
in this sample and reported elsewhere [52]. Within the current study, 
age was an additional moderator tested for treatment response effects, 
which were null and are not reported. No other tests of moderation in 
this sample are planned at the time of publication. Study data and sta-
tistical code available from authors upon reasonable request. 

3. Results 

A total of 194 participants were consented and enrolled, of which 
two withdrew and two provided incomplete baseline data and were 
therefore excluded from this analysis (Supplemental File). Participants 

Table 2 
Participant characteristics.  

Characteristic; M (SD); N 
(%) 

CBSM Intervention 
(n = 94) 

HP Control (n 
= 96) 

Total (N =
190) 

Age 68.8 (8.5) 68.7 (9.1) 68.7 (8.8) 
Stage:    

3 43 (45.7) 37 (38.5) 80 (42.1) 
4 48 (51.1) 58 (60.4) 106 (55.8) 
Unknown 3 (3.2) 1 (1.1) 4 (2.1) 

Years since diagnosis 4.4 (5.2) 5.0 (5.4) 4.7 (5.3) 
Years of education:    
<12 years 3 (3.2) 5 (5.2) 8 (4.2) 
High school diploma or 
GED 

25 (26.6) 26 (27.1) 51 (26.8) 

2-year technical degree 13 (13.8) 18 (18.8) 31 (16.3) 
4-year bachelor’s degree 23 (24.5) 21 (21.9) 44 (23.2) 
Masters or doctoral 
degree 

28 (29.8) 25 (26.0) 53 (27.9) 

Unsure 2 (2.1) 1 (1.0) 3 (1.6) 
Race/ethnicity:    

Non-Hispanic White 54 (57.5) 54 (56.3) 108 (56.9) 
African American/Black 35 (37.2) 34 (35.4) 69 (36.3) 
Hispanic White 2 (2.1) 3 (3.1) 5 (2.6) 
Multiracial 2 (2.1) 3 (3.1) 5 (2.6) 
Asian 1 (1.1) 2 (2.1) 3 (1.6) 

Income:    
Less than $5 k 7 (7.4) 5 (5.2) 12 (6.3) 
$5 k-$11,999 2 (2.1) 6 (6.3) 8 (4.2) 
$12 k-15,999 7 (7.4) 4 (4.2) 11 (5.8) 
$16 k-24,999 7 (7.4) 6 (6.3) 13 (6.8) 
$25 K-34,999 10 (10.6) 13 (13.5) 23 (12.1) 
$35 K-49,999 10 (10.6) 10 (10.4) 20 (10.5) 
$50 K-74,999 9 (9.6) 14 (14.6) 23 (12.1) 
$75 K-99,999 10 (10.6) 8 (8.3) 18 (9.5) 
$100 K and greater 25 (26.6) 21 (21.9) 46 (24.2) 
Unsure/prefer not to 
answer 

7 (7.4) 9 (9.4) 16 (8.4) 

Baseline perceived stress 16.39 (7.29) 17.31 (7.32) 16.84 
(7.30) 

12-month post-baseline 
perceived stress 

15.78 (7.40) 15.11 (6.36) 
15.44 
(6.88) 

Marital status:    
Partnered 66 (70.2) 61 (63.5) 127 (66.8) 
Unpartnered 28 (29.8) 35 (36.5) 63 (33.2) 

Sexual orientation: 
Heterosexual 91 (96.8) 94 (97.9) 185 (97.4) 

Note: CBSM = Cognitive behavioral stress management; HP = health promotion 
control. No significant differences between groups existed at baseline. 
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were primarily partnered (66.8%; CBSM: 70.2%, HP: 63.5%), White 
(59.5%), non-Hispanic men (97.4%) with stage IV prostate cancer 
(55.8%; CBSM: 51.1%, HP: 60.4%). Men were enrolled on average 4.7 
years after diagnosis (SD = 5.30) and were approximately 68.7 years old 
(SD = 8.8 years). Nearly a third of participants had a master’s or 
doctoral degree (27.9%; CBSM: 29.8%, HP: 26.0%), while 66.3% 
received either a high school diploma (n = 51) or had completed some 
college (n = 75). While no prior PSS cut-off has been established, pre-
vious work among patients with genitourinary cancer has defined a 
score of >16 as clinically high perceived stress [55] As such, 54.6% (n =
102) of the current sample presented with high stress at baseline. Of 
participants who completed the 12-month assessment (n = 147), 
approximately 50.3% (n = 74) reported a score of 16 or above on the 
PSS. Differences at baseline across groups were not significant. Table 2 
describes characteristics of the full sample. 

Main Effects Model of Condition and Marital Status. Neither 
condition (b = 0.40, SE = 0.99, p = 0.686, 95% CI [− 1.53, 2.33]) nor 
marital status (b = − 0.51, SE = 1.15, p = 0.655, 95% CI [− 2.76, 1.74]) 
exhibited significant effects on perceived stress. Significant covariates 
included years since diagnosis and baseline perceived stress levels. Full 
model results may be found in Table 3. Prior results of this study relating 
to perceived stress, exclusive of marital status, have been published 
elsewhere and mirror the results found here [56]. 

Interaction Model of Condition and Marital Status. In this model, 
a significant condition by marital status interaction was found (b =
− 5.36, SE = 2.17, p = 0.014, 95% CI [− 9.62, − 1.10]), such that part-
nered men who received CBSM and unpartnered men who received HP 
reported greater decreases in perceived stress at 12-month follow-up 
versus others (Fig. 1). The interaction had an effect size, Cohen’s f, of 
0.07, indicating a small effect was found. Men further from diagnosis 
and with greater levels of perceived stress upon enrolling in the study 
reported greater increases in perceived stress at 12 months post-baseline 
relative to those for whom less time had passed since diagnosis and who 
had less perceived stress at baseline (Table 3). All other covariates 
exhibited no significant effects. 

4. Discussion 

This study presented the results of a 10-week, virtual, group-based 

cognitive behavioral stress management (CBSM) intervention for men 
with advanced prostate cancer (APC). Notably, no main effects of con-
dition or marital status were found, but a significant interaction between 
these two variables emerged. Specifically, partnered men who received 
the CBSM intervention and unpartnered men who received the health 
promotion (HP) intervention exhibited statistically significant re-
ductions in perceived stress between baseline and the 12-month follow- 
up relative to others. These results point to opposing effects of CBSM 
versus the HP group on perceived stress based on relationship status of 
the recipients. Additionally, years since diagnosis was a significant co-
variate across all analyses, suggesting that as men got further from the 
time of their diagnosis, perceived stress increased from baseline to one 
year later regardless of psychosocial intervention. This finding is 
consistent with prior research, which has shown that negative psycho-
social sequalae increase over time among survivors with APC [20]. 
Klaassen and colleagues (2018) suggested that this may be the result of 
physical aftereffects of cancer treatment (e.g., erectile dysfunction). 
Therefore, future research ought to consider the role of physical symp-
toms and side effects in the association between relationship status and 
stress outcomes after psychosocial intervention. Lastly, consistent with 
prior studies, baseline perceived stress was a strong predictor of 
perceived stress one year later [56]. 

These findings are similar to those from a behavioral trial of survi-
vors of head and neck cancer led by van der Meulen and colleagues. 
These authors found that partnered individuals benefitted more from a 
psychosocial intervention than unpartnered individuals and hypothe-
sized that the opportunity to practice and rehearse skills with an inti-
mate social contact may have driven this result. Importantly, this 
mechanism has yet to be tested fully but may point to the underlying 
components of CBSM that drove greater reductions in perceived stress 
among partnered, but not unpartnered men [33]. Notably, sexual rela-
tionship functioning has been previously examined within this sample 
while controlling for marital status [56]. Among men who received 
CBSM, those experiencing poorer sexual functioning within a romantic 
relationship at baseline experienced the greatest intervention-related 
social benefit. These findings may be the result of CBSM modules 
which focus on cognitive restructuring, soliciting social support, and 
assertiveness training. Men who presented with poorer sexual func-
tioning may have had greater opportunity to integrate these skills into 
their existing relationships to alter their perceptions of sexual func-
tioning or facilitate different support or sexual activities with their 
partner. These results offer additional evidence for how CBSM, and not 
the HP intervention, enhances social improvement among men in inti-
mate relationships, potentially providing additional opportunity for the 
practice of such skills. Furthermore, prior work on exercise-related in-
terventions have found that unpartnered individuals benefit most from 
these programs, which may be the result of primarily educational and 
informational content, versus skills like those of CBSM [29–31]. 
Compared to partnered men who may receive disease- and treatment- 
related information from intimate partners throughout the disease 
course, men who are unpartnered may need to expend additional re-
sources to gather this information, which in the HP group they received 
readily. This may be why unpartnered men in HP demonstrated re-
ductions in perceived stress comparable to those observed among part-
nered men who received CBSM. 

While men comprise a greater proportion of individuals diagnosed 
with cancer annually [57], other genders make up most cancer samples 
in psychosocial intervention clinical trials [58]. Therefore, a greater 
emphasis to recruit men with cancer, especially men who are not part-
nered, in mixed cancer samples would benefit representativeness in the 
literature. Other areas to consider include involvement of non-spousal 
caregivers in cancer care to support unpartnered patients. Burgeoning 
care models for patients with cancer and co-occurring serious mental 
illness demonstrate feasibility and acceptability of the inclusion of non- 
spousal caregivers or community mental health providers to bridge gaps 
in psychosocial and cancer care, which may lend itself to more equitable 

Table 3 
Main effects and interaction models of condition and partnership status on 
perceived stress.  

Predictor Main Effects Model 
b (SE), [95% CI] 

Interaction Model 
b (SE), [95% CI] 

Condition 0.40 (0.99), [− 1.53, 
2.33] 

4.02 (1.76), [0.58, 7.47]* 

Partnership Status − 0.51 (1.15), − 2.76, 
1.74] 

1.77 (1.46), [− 1.08, 4.63] 

Baseline Perceived Stress 0.56 (0.07), [0.41, 
0.70]*** 

0.55 (0.07), [0.41, 0.69] 
*** 

Years Since Diagnosis 0.25 (0.11), 0.03, 
0.46]* 

0.26 (0.11), [0.05, 0.47]* 

Income 0.28 (0.25), [− 0.20, 
0.76] 

0.31 (0.24), [− 0.16, 2.21] 

Stage − 0.07 (0.99), [− 2.01, 
1.88] 

0.29 (0.98), [− 1.64, 2.21] 

Education − 0.43 (0.47), [− 1.36, 
0.50] 

− 0.43 (0.46), [− 1.34, 
0.48] 

Race/Ethnicity − 0.54 (1.24), − 2.97, 
1.89] 

− 1.37 (1.26), [− 3.83, 
1.09] 

Age − 0.01 (0.06), − 0.12, 
0.11] 

− 0.02 (0.06), [− 0.13, 
0.09] 

Condition*Partnership 
Status 

– − 5.36 (2.17), [− 9.62, 
− 1.10]* 

Note: Partnership status, stage, and race/ethnicity included dummy coded. 
Unstandardized betas reported. * < 0.05, ** < 0.01, *** < 0.001. CI = Confi-
dence interval. 
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treatment and medical outcomes [59]. Lastly, adequate representation 
of same-sex and gender diverse relationships versus other-sex relation-
ships is lacking, as studies assessing marital status primarily capture the 
experiences of other-sex couples or lack this demographic information 
entirely [29,31,32,34]. Differences in same versus other-sex relation-
ships in cancer have been demonstrated [60] and more research is 
needed to assess the interactions of sexual orientation, gender identity, 
and relationship status in the receipt of psychosocial interventions. 

Further testing of CBSM for men with APC requires tailoring to better 
support unpartnered men. Potential areas for intervention development 
may include individual, versus group, format [28] and targeting those 
presenting with greater social support needs. While CBSM includes 
modules for training of social support elicitation [38], partnered in-
dividuals may garner greater benefit through practice with their current 
partner. This discrepancy between partnered versus unpartnered may be 
related to age-specific social support needs of older cancer populations 
[34,61]. As individuals age, there is greater risk of loneliness and social 
isolation, often due to living alone, fewer confiding relationships, and 
the deaths of loved ones, especially among widowed individuals [61]. A 
wide range of interventions exist to reduce loneliness among older 
populations and may be integrated, such as inclusion of engagement in 
common interests and skill building, a direct focus on socialization and 
building connections, and community-based activities [62]. Notably, 
the intervention tested was remotely delivered, which is a modality 
found to support greater accessibility for patients than in-person pro-
grams, while remaining feasible and acceptable [63–66]. Continued use 
of virtually based interventions may promote participation in psycho-
social interventions for unpartnered men with cancer, especially in the 
presence of public health events, such as the COVID-19 pandemic [67]. 
Overall, CBSM provides a virtual, group setting that may be refined by 
incorporating evidence-based techniques to bolster the positive effects 
of CBSM for unpartnered men experiencing cancer. 

Limitations. Several limitations exist within the current study, 
namely lack of assessment of marital quality or relationship length, 
change in marital status during study participation, little variation 
among level of education and annual income within the sample, and 
representation of primarily non-Hispanic, White, heterosexual men. The 
high level of education within the current sample (i.e., 27.9% had 
received a masters or doctoral degree) limits the generalizability of these 

results beyond the urban academic medical center in which this study 
was conducted. Additionally, due to the small sample size within this 
sample, partnership status (e.g., windowed, divorced, single, etc.) were 
collapsed and unable to be tested as individual predictors. Overarching 
categories of partnered versus unpartnered, as tested, may miss unique 
qualities of some relationship statuses and should be explored further in 
future research. The small sample size of this study may be a contrib-
uting factor of the null findings of the main effects model. Lastly, this 
study only assessed perceived stress at baseline and the 12-month 
follow-up, although use of the PSS measure has captured notable fluc-
tuations as often as every six weeks within medical populations [68]. 

5. Conclusions 

In sum, partnered men with APC who received a 10-week CBSM 
intervention and unpartnered men who received a HP comparison 
intervention exhibited greater reductions in perceived stress than 
others. Evidence-based techniques to enhance CBSM for unpartnered 
men should be considered in future research. Additional research con-
siderations include same-sex relationship representation and increased 
efforts to capture and measure social support quality. 
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[36] F. Svärdman, D. Sjöwall, E. Lindsäter, Internet-delivered cognitive behavioral 
interventions to reduce elevated stress: A systematic review and meta-analysis, 
Internet Interv. 29 (2022) 100553. Published 2022 Jun 22, https://doi.org/10.10 
16/j.invent.2022.100553. 

[37] F.J. Penedo, M.H. Antoni, N. Schneiderman, Cognitive-behavioral Stress 
Management for Prostate Cancer Recovery: Facilitator Guide, Oxford University 
Press, 2008, https://doi.org/10.1093/med:psych/9780195336979.001.0001. 

[38] F.J. Penedo, L. Traeger, J. Dahn, et al., Cognitive Behavioral Stress Management 
Intervention Improves Quality of Life in Spanish Monolingual Hispanic Men 
Treated for Localized Prostate Cancer: Results of a Randomized Controlled Trial 
vol. 14, Lawrence Erlbaum Associates, Inc, 2007. 

[39] F.J. Penedo, I. Molton, J.R. Dahn, et al., A randomized clinical trial of group-based 
cognitive-behavioral stress management in localized prostate cancer: development 
of stress management skills improves quality of life and benefit finding, Ann. 
Behav. Med. 31 (3) (2006) 261–270, https://doi.org/10.1207/ 
s15324796abm3103_8. 

[40] L. Traeger, F.J. Penedo, C. Benedict, et al., Identifying how and for whom 
cognitive-behavioral stress management improves emotional well-being among 
recent prostate cancer survivors, Psychooncology. 22 (2) (2013) 250–259, https:// 
doi.org/10.1002/PON.2074. 

[41] N. Borley, M.R. Feneley, Prostate cancer: diagnosis and staging, Asian J Androl. 11 
(1) (2009) 74–80, https://doi.org/10.1038/aja.2008.19. 

[42] T. Monroe, M. Carter, Using the Folstein Mini mental state exam (MMSE) to 
explore methodological issues in cognitive aging research, Eur. J. Ageing 9 (3) 
(2012) 265–274, https://doi.org/10.1007/s10433-012-0234-8. 

[43] M. van de Wal, B. Thewes, M. Gielissen, A. Speckens, J. Prins, Efficacy of blended 
cognitive behavior therapy for high fear of recurrence in breast, prostate, and 
colorectal cancer survivors: the SWORD study, a randomized controlled trial, 

E.A. Walsh et al.                                                                                                                                                                                                                                

https://doi.org/10.1016/j.jpsychores.2023.111198
https://doi.org/10.1016/j.jpsychores.2023.111198
https://doi.org/10.1001/JAMANETWORKOPEN.2021.11813
https://doi.org/10.1016/J.MATURITAS.2017.03.002
https://doi.org/10.1016/J.MATURITAS.2017.03.002
https://doi.org/10.1016/J.JAMDA.2019.09.017
https://doi.org/10.1111/ECC.12755
https://doi.org/10.1002/CNCR.29171
https://doi.org/10.21037/TAU-20-605
https://doi.org/10.1200/JCO.2013.49.6489
https://doi.org/10.1200/JCO.2013.49.6489
https://doi.org/10.1002/CAM4.758
https://doi.org/10.1002/CAM4.758
https://doi.org/10.22037/UJ.V16I7.6197
https://doi.org/10.1007/S10654-021-00781-1
https://doi.org/10.1016/J.UROLONC.2019.04.023
https://doi.org/10.1016/J.UROLONC.2019.04.023
https://doi.org/10.1007/S00520-011-1219-4
https://doi.org/10.1007/S00520-011-1219-4
https://doi.org/10.1111/J.1464-410X.2011.10760.X
https://doi.org/10.1002/CNCR.20982
https://doi.org/10.1016/J.UROLONC.2021.07.016
https://doi.org/10.1016/J.UROLONC.2021.07.016
https://doi.org/10.1097/COC.0000000000000067
https://doi.org/10.1007/S00520-018-4210-5
https://doi.org/10.3109/0284186X.2013.841988
https://doi.org/10.3109/0284186X.2013.841988
https://doi.org/10.1016/J.EURURO.2013.01.009
https://doi.org/10.1016/J.UROLONC.2017.09.007
https://doi.org/10.1016/J.UROLONC.2017.09.007
https://doi.org/10.1007/S11764-015-0425-3
https://doi.org/10.1007/S11764-015-0425-3
https://doi.org/10.1007/S10552-019-01194-Y
https://doi.org/10.1007/S13524-011-0032-5
https://doi.org/10.1002/pon.718
https://doi.org/10.1016/j.ijnurstu.2013.09.001
https://doi.org/10.1016/j.ijnurstu.2013.09.001
https://doi.org/10.1007/S00520-018-4556-8
https://doi.org/10.1016/J.PEC.2020.08.024
https://doi.org/10.1016/J.PEC.2020.08.024
https://doi.org/10.1002/PON.1598
https://doi.org/10.1002/CNCR.23379
https://doi.org/10.1002/CNCR.23379
https://doi.org/10.1007/S10549-016-3945-2
https://doi.org/10.1007/S12160-016-9859-8
https://doi.org/10.1158/1055-9965.EPI-09-0504
https://doi.org/10.1158/1055-9965.EPI-09-0504
https://doi.org/10.1007/S00520-015-2603-2
https://doi.org/10.1007/S00520-015-2603-2
https://doi.org/10.1111/J.1099-1611.2011.03029_1.X
https://doi.org/10.1016/J.CTRV.2016.11.010
https://doi.org/10.1016/J.CTRV.2016.11.010
https://doi.org/10.1016/j.invent.2022.100553
https://doi.org/10.1016/j.invent.2022.100553
https://doi.org/10.1093/med:psych/9780195336979.001.0001
http://refhub.elsevier.com/S0022-3999(23)00053-3/rf0190
http://refhub.elsevier.com/S0022-3999(23)00053-3/rf0190
http://refhub.elsevier.com/S0022-3999(23)00053-3/rf0190
http://refhub.elsevier.com/S0022-3999(23)00053-3/rf0190
https://doi.org/10.1207/s15324796abm3103_8
https://doi.org/10.1207/s15324796abm3103_8
https://doi.org/10.1002/PON.2074
https://doi.org/10.1002/PON.2074
https://doi.org/10.1038/aja.2008.19
https://doi.org/10.1007/s10433-012-0234-8


Journal of Psychosomatic Research 167 (2023) 111198

7

J. Clin. Oncol. 35 (19) (2017) 2173–2183, https://doi.org/10.1200/ 
JCO.2016.70.5301. 

[44] E.A. Walsh, M.H. Antoni, P.J. Popok, P.I. Moreno, F.J. Penedo, Effects of a 
randomized-controlled trial of cognitive behavioral stress management: 
psychosocial adaptation and immune status in men with early-stage prostate 
cancer, Gen. Hosp. Psychiatry 79 (2022) 128–134, https://doi.org/10.1016/j. 
genhosppsych.2022.10.012. 

[45] F.J. Penedo, J.R. Dahn, I. Molton, et al., Cognitive-behavioral stress management 
improves stress-management skills and quality of life in men recovering from 
treatment of prostate carcinoma, Cancer. 100 (1) (2004) 192–200, https://doi.org/ 
10.1002/cncr.11894. 

[46] S. Cohen, T. Kamarck, R. Mermelstein, A global measure of perceived stress, 
J. Health Soc. Behav. 24 (4) (1983) 385–396, https://doi.org/10.2307/2136404. 

[47] Y. Sun, L. Gao, Y. Kan, B.X. Shi, The perceived stress Scale-10 (PSS-10) is reliable 
and has construct validity in Chinese patients with systemic lupus erythematosus, 
Lupus. 28 (2) (2019) 149–155, https://doi.org/10.1177/0961203318815595. 

[48] R. Khalili, M. Sirati Nir, A. Ebadi, A. Tavallai, M. Habibi, Validity and reliability of 
the Cohen 10-item Perceived Stress Scale in patients with chronic headache: 
Persian version, Asian J. Psychiatr. 26 (2017) 136–140, https://doi.org/10.1016/j. 
ajp.2017.01.010. 

[49] D.Y.P. Leung, T.H. Lam, S.S.C. Chan, Three versions of perceived stress scale: 
validation in a sample of Chinese cardiac patients who smoke, BMC Public Health 
10 (2010), https://doi.org/10.1186/1471-2458-10-513. 

[50] D.M. Golden-Kreutz, M.W. Browne, G.M. Frierson, B.L. Andersen, Assessing stress 
in cancer patients: a second-order factor analysis model for the perceived stress 
scale, Assessment. 11 (3) (2004) 216–223, https://doi.org/10.1177/ 
1073191104267398. 

[51] J. Cohen, Statistical Power Analysis for the Behavioral Sciences Second Edition. 2nd ed, 
Lawrence Erlbaum Associates Publishers, 1988. 

[52] F.J. Penedo, R.S. Fox, E.A. Walsh, et al., Effects of web-based cognitive behavioral 
stress management and health promotion interventions on neuroendocrine and 
inflammatory markers in men with advanced prostate cancer: a randomized 
controlled trial, Brain Behav. Immun. 95 (2021) 168–177, https://doi.org/ 
10.1016/J.BBI.2021.03.014. 

[53] V. Sánchez-Martínez, C. Buigues, R. Navarro-Martínez, et al., Analysis of Brain 
Functions in Men with Prostate Cancer under Androgen Deprivation Therapy: A 
One-Year Longitudinal Study, Life (Basel) 11 (3) (2021) 227. Published 2021 Mar 
10, https://doi.org/10.3390/life11030227. 

[54] K.A. Donovan, B.D. Gonzalez, A.M. Nelson, M.N. Fishman, B. Zachariah, P. 
B. Jacobsen, Effect of androgen deprivation therapy on sexual function and bother 
in men with prostate cancer: a controlled comparison, Psychooncology. 27 (1) 
(2018) 316–324, https://doi.org/10.1002/pon.4463. 

[55] M. Kreiberg, M. Bandak, J. Lauritsen, et al., Psychological stress in long-term 
testicular cancer survivors: a Danish nationwide cohort study, J. Cancer Surviv. 14 
(1) (2020) 72–79, https://doi.org/10.1007/S11764-019-00835-0/TABLES/3. 

[56] F.J. Penedo, R.S. Fox, L.B. Oswald, et al., Technology-based psychosocial 
intervention to improve quality of life and reduce symptom burden in men with 
advanced prostate Cancer: results from a randomized controlled trial, Int J Behav 
Med. 27 (5) (2020) 490–505, https://doi.org/10.1007/s12529-019-09839-7. 

[57] R.L. Siegel, K.D. Miller, H.E. Fuchs, A. Jemal, Cancer statistics, 2022, CA Cancer J. 
Clin. 72 (1) (2022) 7–33, https://doi.org/10.3322/CAAC.21708. 

[58] S. Okuyama, W. Jones, C. Ricklefs, Z.V. Tran, Psychosocial telephone interventions 
for patients with cancer and survivors: a systematic review, Psychooncology. 24 (8) 
(2015) 857–870, https://doi.org/10.1002/PON.3704. 

[59] K.E. Irwin, E.R. Park, L.E. Fields, et al., Bridge: person-centered collaborative Care 
for Patients with serious mental illness and Cancer, Oncologist. 24 (7) (2019) 901, 
https://doi.org/10.1634/THEONCOLOGIST.2018-0488. 

[60] C. Kamen, K. Mustian, M.O. Johnson, U. Boehmer, Same-sex couples matter in 
Cancer care, J Oncol Pract. 11 (2) (2015), e212, https://doi.org/10.1200/ 
JOP.2014.000877. 

[61] C.R. Victor, A. Bowling, A longitudinal analysis of loneliness among older people in 
Great Britain, Aust. J. Psychol. 146 (3) (2012) 313–331, https://doi.org/10.1080/ 
00223980.2011.609572. 

[62] C. Gardiner, G. Geldenhuys, M. Gott, Interventions to reduce social isolation and 
loneliness among older people: an integrative review, Health Soc Care Community. 
26 (2) (2018) 147–157, https://doi.org/10.1111/HSC.12367. 

[63] B. Yanez, H.L. McGinty, D.C. Mohr, et al., Feasibility, acceptability, and 
preliminary efficacy of a technology-assisted psychosocial intervention for racially 
diverse men with advanced prostate cancer, Cancer. 121 (24) (2015) 4407–4415, 
https://doi.org/10.1002/cncr.29658. 

[64] J.M. Jacobs, E.A. Walsh, C.S. Rapoport, et al., Development and refinement of a 
telehealth intervention for symptom management, distress, and adherence to 
adjuvant endocrine therapy after breast Cancer, J. Clin. Psychol. Med. Settings 28 
(3) (2021) 603–618, https://doi.org/10.1007/S10880-020-09750-4. 

[65] S.R. O’Connor, C. Flannagan, K. Parahoo, et al., Efficacy, Use, and Acceptability of 
a Web-Based Self-management Intervention Designed to Maximize Sexual Well- 
being in Men Living With Prostate Cancer: Single-Arm Experimental Study, J. Med. 
Internet Res. 23 (7) (2021), https://doi.org/10.2196/21502. 

[66] V.A. Williams, N.I. Brown, R. Johnson, et al., A Web-based Lifestyle Intervention 
for Cancer Survivors: Feasibility and Acceptability of SurvivorSHINE, J. Cancer 
Educ. (2021), https://doi.org/10.1007/S13187-021-02026-X. Published online. 

[67] N. Emard, K.A. Lynch, K.T. Liou, et al., Virtual Mind-Body Programming for 
Patients With Cancer During the COVID-19 Pandemic: Qualitative Study, JMIR 
Cancer 7 (2) (2021), https://doi.org/10.2196/27384. 

[68] E.H. Lee, Review of the psychometric evidence of the perceived stress scale, Asian 
Nurs Res (Korean Soc Nurs Sci). 6 (4) (2012) 121–127, https://doi.org/10.1016/J. 
ANR.2012.08.004. 

E.A. Walsh et al.                                                                                                                                                                                                                                

https://doi.org/10.1200/JCO.2016.70.5301
https://doi.org/10.1200/JCO.2016.70.5301
https://doi.org/10.1016/j.genhosppsych.2022.10.012
https://doi.org/10.1016/j.genhosppsych.2022.10.012
https://doi.org/10.1002/cncr.11894
https://doi.org/10.1002/cncr.11894
https://doi.org/10.2307/2136404
https://doi.org/10.1177/0961203318815595
https://doi.org/10.1016/j.ajp.2017.01.010
https://doi.org/10.1016/j.ajp.2017.01.010
https://doi.org/10.1186/1471-2458-10-513
https://doi.org/10.1177/1073191104267398
https://doi.org/10.1177/1073191104267398
http://refhub.elsevier.com/S0022-3999(23)00053-3/rf0255
http://refhub.elsevier.com/S0022-3999(23)00053-3/rf0255
https://doi.org/10.1016/J.BBI.2021.03.014
https://doi.org/10.1016/J.BBI.2021.03.014
https://doi.org/10.3390/life11030227
https://doi.org/10.1002/pon.4463
https://doi.org/10.1007/S11764-019-00835-0/TABLES/3
https://doi.org/10.1007/s12529-019-09839-7
https://doi.org/10.3322/CAAC.21708
https://doi.org/10.1002/PON.3704
https://doi.org/10.1634/THEONCOLOGIST.2018-0488
https://doi.org/10.1200/JOP.2014.000877
https://doi.org/10.1200/JOP.2014.000877
https://doi.org/10.1080/00223980.2011.609572
https://doi.org/10.1080/00223980.2011.609572
https://doi.org/10.1111/HSC.12367
https://doi.org/10.1002/cncr.29658
https://doi.org/10.1007/S10880-020-09750-4
https://doi.org/10.2196/21502
https://doi.org/10.1007/S13187-021-02026-X
https://doi.org/10.2196/27384
https://doi.org/10.1016/J.ANR.2012.08.004
https://doi.org/10.1016/J.ANR.2012.08.004

	Marital status and perceived stress in men with advanced prostate cancer: A randomized-controlled trial of cognitive behavi ...
	1 Introduction
	2 Methods
	2.1 Study procedure & design
	2.2 Study conditions
	2.3 Participants
	2.4 Measures
	2.5 Statistical plan

	3 Results
	4 Discussion
	5 Conclusions
	Funding source
	Declaration of Competing Interest
	Appendix A Supplementary data
	References


