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Abstract
Mental health issues affect a third of prostate cancer (PCa) survivors. Here, we describe the
development and preliminary evaluation of a unique multifaceted intervention, the Prostate
Cancer–Patient Empowerment Program (PC-PEP), designed to improve mental health and
quality of life among survivors. The 28-day pilot PC-PEP Intervention was developed
following the engagement of patients, survivors, caregivers and health care professionals In
identifying survivorship needs and well-being resources for improved mental health. The pilot
intervention was implemented with a group of 30 PCa survivors in Halifax, Canada. Measures
collected over the 28-day program included psychological distress and physical health indicators, as well as program compliance. Participation in PC-PEP resulted in significant improvement in measures of mental and physical health over the 28-day program. Very good to
excellent compliance with all five components of PC-PEP was observed. This evaluation
provides strong initial support for a multifaceted program to improve mental health outcomes
in prostate cancer survivors.
Keywords Prostate cancer . Survivorship . Mental health . Fitness . Patient education and
empowerment program
Prostate cancer is the most common cancer malignancy affecting Canadian men with more
than 21,300 new cases each year (Canadian Cancer Statistics 2017). Prostate cancer accounts
for about one-fifth (21%) of all new cancer cases in men and remains the third leading cause of
cancer death (behind lung and colorectal cancers) in men in Canada (Ellison 2016). By 2036,
because of the aging trend in our population and an expected doubling in the number of adults
over 65, the incidence of prostate cancer cases is also expected to double (Statistics Canada
2010). Advances in detection, diagnosis, and effective active forms of treatment have
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improved our ability to customize recommendations based on the stage of the disease,
prognosis, and patient preferences (Litwin and Tan 2017) leading to defining PCa as a longterm condition. Survival rates for early-stage prostate cancer 10 years after diagnosis are as
high as 99%, regardless of whether men undergo surgery, radiation, or are actively monitored
(Hamdy et al. 2016), but are often accompanied by compounding short- and long-term side
effects (e.g., especially issues related to urinary, bowel, sexual function) (Donovan et al. 2016).
Less focus, however, has been placed on trying to understand the mental health implications of
the PCa diagnosis and treatments.
Recent reviews of the literature reveal that prevalence of depression and anxiety in men
with prostate cancer, across the treatment spectrum, is about 1 in 6 for depression and 1 in 5 for
anxiety (Fervaha et al. 2019; Watts et al. 2014), that is three times higher than in the general
population (Linden et al. 2012). Past-year prevalence rates for depression in the general
population are 5% and 7%, respectively (Pitman et al. 2018), and 9% for depression and 6%
for anxiety, for men over 65 (Watts et al. 2014). Pre-treatment prevalence rates of depression
and anxiety among men diagnosed with PCa are 17% and 27%, respectively, while among
cancer patients they are 20% and 10%, respectively (Pitman et al. 2018). However, unlike
other forms of cancer where rates of depression 5 years following diagnosis tend to decrease
around 4%, and become more comparable with those of the broader public (Boyes et al. 2009),
the prevalence of depression among PCa survivors 5-years post-treatment is considerably
higher, at 22%, (Korfage et al. 2006; Ravi et al. 2014; Sharpley et al. 2008). Interestingly,
anxiety is found to be less prevalent in older patients compared with younger patients, while
the reverse is observed for depression (Nelson et al. 2009). This is not surprizing as this is a
trend that is also observed among older men without the diagnosis (Korfage et al. 2006;
Llorente et al. 2005). However, much remains to be learned about the needs of prostate cancer
survivors during their cancer journey and how these needs impact mental health, and little is
being done to address mental health issues among PCa survivorship.
Yet, poor mental health among PCa survivors is associated with poor oncological outcomes
and mortality, as well as poor sexual health, intimacy, and desire for connection (Bhojani et al.
2008; DiMatteo et al. 2000; Jayadevappa et al. 2012). These adverse health associations are
just as detrimental as they are when observed among cardiovascular disease and diabetes
patients (Bhojani et al. 2008). As incidence of PCa will likely increase in the years to come,
compounded by increased limited health care resources for our aging population, it is essential
to identify effective survivorship interventions to alleviate the burden of mental health issues
among PCa survivors and their families.
In a comprehensive online quality-of-life survey which we conducted between
May 2017 and March 2018, involving 154 PCa survivors from Nova Scotia, New
Brunswick, and Prince Edward Island, we found that a high percentage of survivors
reported mental health problems, urinary symptoms, intimacy concerns, isolation, insomnia, and many other health concerns (Ilie 2018). However, fewer than 20% reported having
ever attended a prostate cancer support group (Ilie 2018), consistent with other Canadian
data (Chahine and Urquhart 2019; King et al. 2015; McLeod et al. 2014; Oliffe et al.
2015). In April 2018, we convened a Maritime-wide prostate cancer integrative care
conference in Halifax, attended by patients, survivors, caregivers, and health care professionals, and based on these discussions, clinical experience and a comprehensive review of
the scientific evidence, we developed the Prostate Cancer–Patient Empowerment Program
(PC-PEP), a comprehensive patient empowerment program aimed at educating and teaching the men life skills/habits to improve their mental health, fitness levels, and overall
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quality of life, and to decrease treatment-related side effects. The program encouraged
changes in four lifestyle areas: stress reduction through meditation and mindfulness;
intimacy and connection exercises; strength, aerobic, and pelvic floor exercises; and social
connection. Here, we describe the implementation and initial evaluation of the PC-PEP.

Methods
Thirty men with a history of non-metastatic prostate cancer participated in the initial PC-PEP
which was offered from January 12 to February 10, 2019 in Halifax, Nova Scotia. Inclusion
criteria consisted of having a history of PCa diagnosis in the past or currently, non-metastatic
PCa, speaking English, having access to an email address and a cell phone that can receive
texts, and being able to come to Halifax for three visits. The program was advertised through
posters placed in the Urology and Radiation Oncology Clinics at Queen Elizabeth II Health
Sciences Centre, Halifax, and through prostate cancer support groups. Participants were first
screened by a physician to assess whether they were fit and safe to enroll in the program. Men
enrolled in the program came to Dalhousie University for three visits. Prior to the first visit
(pre-intervention) and on the last visit (post-intervention) participants took an online survey
assessing mental health, in addition to other physical and functional measures of quality of life.
The first study visit took place between January 4 and January 10 and consisted in meeting
with a physiologist who took physical measurements of the patients and made strength training
and aerobic routine recommendations based on each participant’s level of health and fitness.
The second visit took place on January 11 and introduced the PC-PEP program and its
components which we describe below. The third visit occurred on February 10. At that time,
all participants also took the post-survey which assessed the same measures assessed at pretest. Participants also completed a weekly compliance survey assessing physical and pelvic
floor fitness, meditation, and intimacy and connection-prescribed exercises compliance. All
procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and with the Helsinki Declaration
of 1975, as revised in 2000. Informed consent was obtained from all patients being included in
the study. No adverse events occurred during this study.

PC-PEP Description
The Mindfulness-based stress reduction component of PC-PEP consisted of a 1-h Mindfulness-based stress reduction session and meditation training provided by a trained
psychologist and was supplemented by a 10-min video with instructions on how to
perform meditation once a day for 10 min. The intimacy and connection component of
PC-PEP consisted in a 1-h intimacy and connection training session by a psychology
professor with experience in teaching healthy aging and intimacy that outlined various
forms of intimacy and connection including physical (e.g., touch, kissing, caressing,
hugging, sexual intercourse), emotional (e.g., sharing feelings, talking about your innermost thoughts, being emotionally vulnerable in front of your partner), intellectual (e.g.,
exchanging ideas and thoughts about things you think and care about, life, places you
traveled, ideas that you have), recreational (e.g., being active together: hiking, biking,
going to the movies, dancing), self (e.g., being aware of your own feelings, caring about
those feelings, and sharing them with your partner) intimacy. The participants were
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encouraged daily though a video message delivered via email to engage everyday in
anyone of these aspects of intimacy, by, for example, calling an old friend “you haven’t
called in a long time”. The inclusion of this component was based on a review of the
literature that shows the importance of focusing attention onto the survivor’s relationships,
particularly, close relationships with others, and engaging in communication behaviors
aimed at sustaining or enhancing the relationship during stressful times (Manne and Badr
2008). The buddy system feature of PC-PEP consisted of assigning two buddies to each
participant, which the participant was encouraged to call at least once a week and check on
how adherence to the program was going and chat about any of the aspects of the program.
Daily reminders for meditation and intimacy/connection exercises, as well as an overview
of the activities for the next day (including reminders towards the end of the week to
contact each other’s buddies), were sent via a 2-min video made available online to all
participants.
The aerobic component of the program consisted in adherence to any form of aerobic
exercise (e.g., biking, dancing, aerobic-class, ice-skating, tennis, swimming) 5 times a week
for a minimum of 30 min. The physiologist made individualized aerobic exercise recommendations based on the individual level of health and fitness of each participant. The strength
component of PC-PEP consisted of customized exercises using an elastic band (provided to
participants for free) based on the level of health and physical fitness of the patient as assessed
by a registered physiologist. The strength exercises were 10-min long and were assigned to be
performed 3 times a day, two times a week (Tuesdays and Thursdays). The elastic band
strength exercises were supplemented by a video exemplifying how the exercises should be
performed based on different strength levels. The videos were made available online to all
participants in the program and the links to the videos were sent to participants through email.
Participants were given the choice between receiving text reminders on their phone during
these days (morning 9 am, afternoon 2 pm, and evening, 6 pm) or setting up a free app which
was specifically designed for PC-PEP on Android and iPhone to remind them. Together,
between the strength and aerobic exercises, the exercise component of PC-PEP consisted of
150 min of moderate to strenuous physical activity a week, which is in line with the
recommendations of the World Health Organization for healthy adults (Oja and Titze 2011;
Piercy et al. 2018). The inclusion of the aerobic and strength components of PC-PEP was also
based on several systematic reviews and meta-analyses which have suggested that exercise
when adopted during and after treatment leads to better oncological and psychological
outcomes (Campos et al. 2018; Hart et al. 2017; Santa Mina et al. 2014; Singh et al. 2017;
Whittemore et al. 1995).
The pelvic floor component of PC-PEP consisted of a 1-h information and training session
provided by a trained physiotherapist in pelvic floor exercises (January 11) and supplemented
by an 8 min video (made available online to all participants) with instructions on how to
perform the pelvic floor exercises three times a day (8 min each session). Reminders for the
pelvic floor exercises (3 times a day: 9 am, 2 pm, 6 pm) were also either sent via text
messaging or via the PC-PEP reminders app. In a recent systematic review looking at
preoperative and postoperative pelvic floor muscle exercise, it was shown that preoperative
exercises improved early (3 months but not 6 month) postoperative urinary incontinence
following PCa surgery (Burgio et al. 2006). Overall pelvic floor programs have been shown
to improve sexual function and urinary continence post-prostate surgery compared with “usual
care” void of this training (Aydın Sayılan and Özbaş 2018; Burgio et al. 2006; Singh et al.
2017).
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Measures
Our primary outcome was psychological distress as measured by the Kessler Psychological Distress scale (K10), a 10-item scale that measures symptoms of psychological
distress, such as depression and anxiety, within the past 30 days (Andrews and Slade
2001). Scores ranged from 10 to 50, with scores between 20 and 24 indicating mild
distress, between 25 and 29 indicating moderate distress, and 30 and above indicating
severe distress. Having no indication of psychological distress was coded 0 (a score below
20), and screening positive for psychological distress was coded 1 (a score of 20 or
greater). This screening instrument is employed by practitioners in making clinical judgements as to whether individuals need treatment for mental distress (Kessler et al. 2002).
The K10 has been widely implemented and is considered one of the best tools for
screening for internalizing disorders among adults (Enticott et al. 2018; Cairney et al.
2007; Sampasa-Kanyinga et al. 2018; Anderson et al. 2013).
Demographic measures obtained included education (secondary/some college or
trade school; or university and higher), relationship status (married, living with partner,
dating), employment status (working full or part time, retired, unemployed), time
between diagnosis and survey, and level of physical activity prior at the time the
participant was enrolled in the program (less than 30 min a week, 30 min up to
150 min a week, and 150 or more a week of moderate physical activity). Physical
measurements of weight, height, and body mass index were taken at pre- and post-test
by the physiologist.
Weekly compliance with the PC-PEP was monitored by recording the number of days,
minutes per day, and intensity of engagement (for the strength and aerobic components only)
in all aspects of the program (except the buddy aspect of the program). These were measured
with a weekly self-report online survey. Adherence to the recommendation of calling each
buddy at least once a week was assessed during the exit focus groups, and most participants
(90%) reported in front of their buddies that they called their assigned buddies at least once a
week. All 30 men completed the pre- and post-intervention assessments. No participants
dropped out from the program.

PC-PEP Evaluation
At the end of the 28-day program, on February 10, participants were asked to rate their interest
in the program overall, rate how important/beneficial PC-PEP would be, in their opinion, to be
provided to patients from day 1 of diagnosis, the usefulness of the program to them personally,
the usefulness of each of the program’s components, the competency of the research team, and
their likelihood to recommend such program to men who have been diagnosed with PCa on a
Likert scale (0—not helpful at all to 10—extremely helpful).

Statistical Analysis
A McNemar test was used to assess differences in rates of psychological distress from
pre- to post-intervention. Repeated measure ANOVA evaluated changes in weight from
pre- to post-intervention as well as weekly average number of days, and minutes
participants were compliant with the various aspects of the program. No missing values
were present.

*p < 0.05

Body mass index*

Weight (Pre and Post)*

Current attendance to support groups

Current level of physical activity at work or leisure

Type of treatment for PCa

Time between diagnosis and survey

Household income

Employment status

Relationship status

Education

Age
Ethnicity

Mean 68.93 years, Range 56–83 years old
White/Caucasian: n = 28 (93.4%)
Black/African: n = 1 (3.3%)
Middle Eastern/Arab/Indian: n = 1 (3.3%)
Secondary/some College or a trade school degree: n = 10 (33.3%)
University: n = 20 (66.7%)
Married: n = 27 (90%)
Living with a partner: n = 2 (6.7%)
Dating: n = 1 (3.3%)
Retired: n = 20 (66.7%)
Unemployed: n = 1 (3.3%)
Part- or full-time employment: n = 9 (30%)
Between 30K and 79K: n = 8 (26.7%)
Between 80K and 100 K = 9 (30%)
More than 100K = 12 (40%)
Prefer not to say: n = 1, (3.3%)
Less than 7 months: n = 4 (14.4%)
Between 7 and 12 months: n = 4 (12.3)
Between 25 and 166 months: n = 22 (73.3)
Active surveillance: n = 4 (13.4%)
Radical prostatectomy: n = 10 (33.3%)
Radiation (beam, brachy, or seed): n = 1 (3.3%)
Androgen deprivation therapy: n = 2 (6.7%)
Radiation and hormones: n = 5 (16.7%)
Radical prostatectomy and hormones: n = 4 (13.3%)
Radical prostatectomy, radiation, and hormones: n = 4 (13.3%)
Not very active (less than 30 min of moderate aerobic or strength exercise a week): n = 10 (33.3%)
Moderately active (30 min up to 150 min of moderate aerobic or strength exercise a week): n = 13 (43.3%)
Very active (150 min or more of moderate aerobic or strength exercise a week): n = 7 (23.3%)
No: n = 20 (66.7%)
Yes: n = 10 (33.3%)
Pre-intervention: mean 91.5 kg, range 59–154 kg
Post-intervention: mean 89.9 kg, range 59–152 kg
Pre-intervention mean 29.5, range 20.40–49.20
Post-intervention mean 28.9, range 20.40–48.80

Table 1 Demographic characteristics of the group of men who participated in the PC-PEP feasibility study, n = 30
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Results
We report evaluation data on 30 participants who completed the program between January 11
and February 12, 2018. Demographic characteristics of the participants are presented in
Table 1.

Program Compliance
Overall, the rates of compliance with the various aspects of the program were high. Average
number of days, minutes per day, and intensity of engagement (for the strength and aerobic
components only) in all aspects of the program are reported in Table 2. Compliance was
consistent among the 4 weeks with little variation noted. Overall, participants engaged in an
average of 4.11 days a week (5 days a week prescribed) for aerobic exercises, 2.77 days a week
(2 days a week prescribed) for strength exercises, 5.33 days a week (7 days a week prescribed)
for pelvic floor exercises, 5 days a week (7 days a week prescribed) for meditation, and 4 days
a week (7 days a week prescribed) for intimacy and connection exercises. Participants reported
that their strenuous level of working out for the aerobic and strength exercises was above the
mid-point, 4.07 and 4.08 out of 7, respectively. With an average of 6.88 days a week
participation in physical exercise (aerobic and strength), or an average of 198.13 min per
week for aerobic and 81.80 min per week for strength exercises (279.93 min per week average
total), the participants in this intervention had better than prescribed adherence to the physical
exercise component of the program. The average number of days for strength exercises was
statistically significantly higher in week 2 compared with week 4 showing a peak in engagement in week 2 compared with the last week of the program; however, this effect is not
reflected in the average number of minutes participants were engaged in the activity for each of
the 4 weeks, suggesting the time (4 weeks) effect on strength compliance measured by the
participants’ engagement in strength exercises measured as average number of days a week
they engaged in this activity, may reflect participants’ level of availability throughout the week
to engage in the activity rather than an increase in the amount of time spent overall every week
in the activity.
With an average of 5.33 days a week engagement in pelvic floor exercises, or
114.65 min a week (16.38 min a day for each week, on average; compared with 24 min
a day prescribed), the participants had 68% compliance, on average, per week for the
pelvic floor component of the program. Looking at the average number of minutes per day
that participants engaged in pelvic floor exercises and the average number of minutes per
week spent on this activity, we notice that although the participants’ average number of
days per week in which they engaged in the pelvic floor exercises was statistically
significantly lower in week 4 compared with week 2, the overall number of minutes
engaging in these exercises went up from week 1 to week 4 (marginal statistical significance for average number of minutes per day engaging in pelvic floor exercises), showing
better adherence to this aspect of the program as time went by. We also note that by week
4, on average, participants had attained better than recommended adherence to the pelvic
floor exercises per day (25.53 min a day), on average.
While participants only engaged in 5 days a week (7 days a week prescribed), on average,
in mindful stress reduction meditation, we observed an increase (although not statistically
significant) in the number of minutes spent per day, on average, in meditation between week 1
(9.90 min a day) and week 4 (14.80 min a day). On average, participants spent 66.23 min per

*p < 0.05

Aerobic exercises
N. of days/week engaging in
aerobic exercises as prescribed by
the physiologist
Total min./day engaging in aerobic exercises
Total min./week engaging in aerobic exercises
Describe your exertion (how hard you worked out)
on a scale from 0 (rest, no feeling of exertion) to 7
(very, very hard)—aerobic exercises
Strength exercises
N. days/week engaging in strength exercises as
prescribed by the physiologist
Total min./day engaging in strength exercises
Total min./week engaging in strength exercises
Describe your exertion (how hard you worked out)
on a scale from 0 (rest, no feeling of exertion) to 7
(very, very hard)
Pelvic floor exercises
N. days/week engaging in pelvic floor exercises as
prescribed by the physiotherapist
Total min./day engaging in pelvic floor exercises
Total min./week engaging in pelvic floor exercises
N. days/week engaging in meditation as prescribed
by the psychotherapist
Meditation
Total min./day spend meditating
Total min./week spend meditating
Intimacy and connection exercises
N. days/week practiced emotional intimacy
N. days/week practiced intellectual intimacy
N. days/week practiced physical intimacy
N. days/week practiced recreational intimacy
N. days/week practiced self-intimacy
N. days/week practiced other types of intimacy

Compliance measure

4.23 days (0.26)
42.83 min (6.18)
192.17 min (34.79)
4.17 (0.19)

2.83 days (0.27)
30.83 min (2.45)
85.00 min (10.50)
4.00 (0.08)

5.43 days (0.32)
16.93 min (1.67)
97.00 min (12.21)
5.27 days (0.35)
9.90 min (1.16)
52.23 min (5.65)
4.00 days (0.44)
4.53 days (0.36)
5.03 days (0.43)
2.93 days (0.30)
3.00 days (0.36)
4.67 days (0.44)

4.11 days (0.25)
44.57 min (5.11)
198.13 min (29.56)
4.07 (0.15)

2.77 days (0.23)

29.42 min (2.17)
81.80 min (9.00)
4.08 (0.09)

5.33 days (0.33)
19.81 min (2.09)
114.65 min (15.74)
5.00 days (0.34)

12.32 min (1.68)
66.23 min (11.64)

4.05 days (0.38)
4.43 days (0.31)
4.84 days (0.40)
3.09 days (0.25)
3.45 days (0.36)
4.13 days (0.35)

4.03 days (0.43)
4.27 days (0.36)
5.00 days (0.39)
3.33 days (0.32)
3.50 days (0.46)
4.03 days (0.43)

10.06 min (1.16)
55.30 min (7.34)

18.61 min (1.67)
110.90 min (12.94)
5.10 days (0.39)

5.57* days (0.31)

30.20 min (2.91)
92.43 min (11.75)
4.10 (0.54)

3.13* days (0.27)

42.03 min (5.32)
198.23 min (30.74)
4.07 (0.15)

4.40 days (0.27)

4.23 days (0.44)
4.63 days (0.35)
4.77 days (0.46)
2.9 days (0.31)
3.80 days (0.39)
3.83 days (0.47)

14.50 min (2.92)
76.93 min (18.99)

18.17 min (2.28)
108.67 min (17.86)
4.83 days (0.41)

5.43 days (0.39)

28.52 min (2.31)
80.28 min (11.16)
4.20 (0.07)

2.70 days (0.26)

50.80 min (9.15)
218.83 min (47.45)
4.17 (0.13)

4.07 days (0.28)

3.93 days (0.40)
4.27 days (0.37)
4.57 days (0.46)
3.20 days (0.32)
3.50 days (0.40)
3.97 days (0.45)

14.80 min (2.76)
80.43 min (18.26)

25.53 min (4.36)
142.03 min (28.63)
4.83 days (0.43)

4.87* days (0.40)

28.12 min (2.54)
69.47 min (9.71)
4.00 (0.16)

2.40* days (0.31)

42.60 min (4.85)
183.30 min (28.21)
3.87 (0.20)

3.73 days (0.35)

0.78
0.48
0.34
0.44
0.09
0.26

0.08
0.11

0.05
0.12
0.46

0.02

0.51
0.14
0.38

0.04

0.45
0.61
0.10

0.57

Average weeks 1–4 (SE) Average week 1 (SE) Average week 2 (SE) Average week 3 (SE) Average week 4 (SE) P

Table 2 Repeated measures ANOVA and applicable post hoc comparisons assessing weekly participants’ compliance to PC-PEP (weeks 1 through 4), n = 30
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week meditating (70 min a week was the recommended amount), which is almost 95%
average compliance per week.
Intimacy and connection compliance exceeded the recommended engagement in one type
of intimacy event per day, as, instead, participants engaged in several forms of intimacy each
day, with physical intimacy being the most practiced form of intimacy (average of 4.84 days a
week) and recreational intimacy (average of 3.09 days a week) the least.

Mental Health Assessment
At pretest, 27% of participants screened positive for mild to severe psychological distress, and
by post-test, this proportion had declined to 7%. The McNemar test revealed that this decline
in the proportion reporting psychological distress was statistically significant, p = 0.031 (2
sided).

PC-PEP Evaluations
Post-test evaluations of the program indicated that participants’ perception of the program
were very positive. Overall, participants found the program to be very useful with average
evaluations ranging from M = 8.00 to M = 9.61 (out of 10) for each aspect of the program. The
participants’ interest in the program was very high (M = 8.89). All aspects of the program were
perceived as very (meditation and intimacy/connection training) to extremely useful (science
behind PC-PEP, pelvic floor, and physical activity training). The meditation component of the
program received the lowest rating (M = 7.46) compared with all other aspects of the program
(ranging from M = 8.00 to 8.75). The overall average evaluation of the program was very high
(M = 9.61, SD = 0.57). The usefulness of daily video messages reminding participants the
schedule for the next day was perceived extremely high (M = 9.15, SD = 1.75). The competence of the research team and lead investigators was perceived similarly (M = 9.79). On
average, participants indicated that their likelihood to recommend the program to someone
who had a PCa diagnosis was extremely high (M = 9.79, SD = 0.42).

Conclusion
This paper describes the development and preliminary evaluation of a 70 min a day, 28-day
PC-PEP intervention including mindful meditation stress reduction practice, intimacy and
connection exercises, social support engagement, moderately intense physical exercise, and
pelvic floor daily routines, in a volunteer sample of patients and survivors of PCa from Eastern
Canada. Participants in the study, who showed very good to excellent compliance with all
components of the program, were more fit and had less psychological distress postintervention.
Previous studies have shown that providing psychological support to men with prostate
cancer is critical to ensuring that those experiencing distress after treatment do not fall into a
cycle of lack of social support, negative thinking and isolation behaviors, which can escalate
symptoms and worsening mental health (Nelson et al. 2009; Sharpley et al. 2008, 2010). Our
recent PCa survivors Canadian Maritimes online survey (Ilie 2018) showed that very few
survivors had participated in a PCa support group or had drawn on ongoing support which is
consistent with other reports of prostate cancer support group attendance practices (Chahine
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and Urquhart 2019; King et al. 2015; McLeod et al. 2014; Oliffe et al. 2015). One reason for
this may be lack of interest in the traditional support group by the survivors. However, our
observations, while preliminary, suggest that there may be substantial interest in an intensive
program reinforced by social support for PCa survivors. In our study, all 30 men completed the
program and the compliance rates and satisfaction for all aspects of our program activities were
very high.
Our results indicate statistically significant improvements in mental health outcomes, as
well as significant weight loss and body mass index reduction from pre- to post-intervention
assessment. Overall, the group reported better mental health and was more fit. Asked whether
they would recommend this program for all new PCa patients, the men gave an average score
of 9.8 out of 10. While the pelvic floor exercises had the lowest level of compliance, we note
that performance and engagement in these exercises showed a trend of improvement from
week 1 to week 4, leading to a level exceeding the recommendation by the end of the program.
Although the findings of this preliminary study are very encouraging, important limitations
must be recognized. The group of participants was self-selected and may not be representative
of the general population of PCa patients or survivors (mostly Caucasian, highly educated,
married, and high household income). Our participants may have been highly self-motivated to
change their life style, and therefore eager to engage in a program that had the potential to help
them improve their quality of life (e.g., help urinary function, weight loss, feeling more
connected to partners, friends, and family). Future studies may want to assess the role of
self-motivation to changes in mental health outcomes following patient empowerment
programs.
A related factor to motivation that may have been responsible for the high adherence to PCPEP and improved mental health outcomes may have been participant’s perceived level of
empowerment during the program. Schulz and Nakamoto (2011) have defined patient empowerment as a motivational construct (with two dimensions: self-efficacy and health locus of
control) and proposed that patients and survivors participate in decisions regarding their care as
self-driven individuals who take increased responsibility for medical care decisions that
directly affect their life. We are now seeing that patients are playing an increasingly important
role in healthcare and clinical research (Fitzgibbon et al. 2014; Sacristán et al. 2016). Given
that PC-PEP was an intervention that educated and empowered patients/survivors to lead life
styles that are promoting good health and good quality of life, it is possible that the results we
observed here may have been affected by the participants’ perception of their own capacity for
disease management and belief about how much control they have over their own health
outcomes. Future studies should consider incorporating patient empowerment measures in
their patient education and empowerment interventions and evaluate their contribution to the
observed outcomes.
PC-PEP was built following three stages: (1) reviewing the literature and understanding
which aspects of quality of life are affected by a PCa diagnosis and treatment(s) (top down
evidence); (2) surveying the population of men with a history of PCa in the Canadian
Maritimes provinces in order to understand what the needs of the patients are from their
perspective bottom up evidence); (3) holding an annual conference in order to engage the
patients, survivors and their partners, clinicians, residents, administrators, and researchers in
deciding what type of patient education and empowerment program is needed, in light of the
evidence, to address the multifaceted needs of PCa patients and survivors. Transparency,
shared goals, accountability, and respect were essential principles that guided the patient and
partner engagement and collaboration process (Pushparajah 2018). Thus, it can be said that
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PC-PEP emerged from patients’ engagement in this research and from a meaningful collaboration between patients, clinicians, researchers, and other stakeholders. Given that the PCa
patients and survivors we engaged in this research were people who have actually lived with
the PCa condition, they were able to share their personal experiences, concerns, and hopes
with our research team during the patient engagement stage of program development. This
information, in turn, informed the program and the study, making it more relevant to the
participants in the study and the things that really matter to them, and may be responsible, at
least in part for the results we obtained. It is not unusual for participants to self-select studies
that are more relevant to their lives, needs, and experiences. For example, in a study assessing
preference in diabetes research participation, researchers found that three quarters of individuals with diabetes in their sample reported that they would prefer participating in clinical trials
that directly measure how the treatment can impact the onset of diabetes-related kidney failure
or sight problems (things that actually mattered to diabetic patients), rather than just measuring
the effect on their blood sugar levels (Sacristán et al. 2016). Thus, a randomized clinical trial is
needed to assess the effectiveness of PC-PEP in reducing negative mental health outcomes
associated with PCa diagnosis, treatment, and survivorship issues, in a rigorous methodological setting. An assessment of the clinical and cost effectiveness of PC-PEP is warranted, along
with evaluation of a lengthier PC-PEP program. It is possible that attrition and noncompliance
rates may be higher in a longer program. Another limitation of the feasibility study is the lack
of formal weekly compliance assessment of the social support component of the program (the
“buddy” system). Future studies should attempt to measure the compliance to this aspect of the
program.
Nonetheless, this feasibility study was able to demonstrate that PCa survivors are likely to
enroll in a multidimensional well-being program aimed at improving mental health. The
multifaceted aspect of the program along with the critical social component element (buddy
system) seemed important to the retention of participants for the duration of the program, as
expressed by participants during the exit focus groups.
The goals of PC-PEP were built on three principles: (1) wanting to address the specific
needs of survivors at risk of mental health distress (e.g., urinary incontinence, feeling disconnected); (2) aiming to produce a multidimensional intervention that addresses the needs of
patients and survivors as identified by them; (3) facilitating social connection among participants to maximize program compliance. This same approach may be used for other types of
cancer survivorship in the development of their patient education and empowerment programs.
With PC-PEP, we have demonstrated a structure through which a program of this type could be
administered and also demonstrated important short-term beneficial effects on mental health
and quality-of-life measures. The program was strongly endorsed by participants and has the
potential to positively affect the mental health and well-being of men at various stages of their
prostate cancer journey. Further evaluation of the PC-PEP is needed, and a randomized clinical
trial assessing the program is in preparation. We believe the patients and survivors’ involvement in this type of research can make clinical studies more valuable and more relevant to the
lives of the people who are ultimately meant to benefit from them.
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