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ABSTRACT

THE FEASIBILITY AND EFFICACY OF PREHABILITATION
FOR PROSTATE CANCER SURGERY

William James Hilton Co-Advisors:
University of Guelph, 2016 Dr. Lawrence Spriet
Dr. Daniel Santa Mina

Physical activity and fitness are predictors of post-operative prostate
cancer recovery; however the capacity to improve pre-operative fithess in this
population has yet to be demonstrated in a randomized controlled trial. This study
examined the feasibility and efficacy of conducting a pre-operative total-body
exercise program, also known as prehabilitation, for men undergoing radical
prostatectomy. Participants were prescribed home-based, moderate-intensity
exercise, and/or pelvic floor muscle strengthening exercise. To estimate
intervention efficacy, fithess and psychosocial outcomes were measured at
baseline and ~1 week pre-operatively. From February 2014 to September 2015,
113 eligible patients were approached; 50 consented (recruitment rate = 44.2%)
and were randomized to a comprehensive prehabilitation intervention or control
group. Participants were mostly Caucasian and had a mean age of 61.1 years.
Twelve participants withdrew pre-operatively (attrition rate = 249%). Statistically
significant between-group differences were observed in body fat, waist
circumference and emotional well-being in favor of the prehabilitation intervention.
To our knowledge, this is the first study to assess feasibility and efficacy of a total-

body exercise program in the home-based setting prior to radical prostatectomy.
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The Feasibility and Efficacy of Prehabilitation for Prostate Cancer Surgery

CHAPTER 1: INTRODUCTION

Prostate cancer (PCa) is the most common cancer among Canadian men
with 1 in 8 developing the disease in their lifetime!. Moreover, PCa is the third
most common cause of cancer-related death in Canadian men with ~4,141
deaths expected yearly!. In 2015, of the estimated 100,500 new cancer cases in
men, ~23.9% (24,020) will be of the prostate?. Throughout the ear]|
early 200006s PCa incidencpmeakof7.¥sofalnewCanada
cancers in men?4 However, as a result of advancements in disease
management, rates of PCa-related death have been decreasing by ~4% each
year from 2001-2009*. Often diagnosed in men 60-69 years of age, a majority of
PCa-related deaths typically happen in men over 80 years of age!l. This is
indicative of a slow growing disease. Worse survival in older men may be the
consequence of less aggressive therapies being pursued at an older age, or age-
related comorbidities compounding the negative effects of cancer, thus reducing
tolerance to therapy®. Nevertheless, PCa survivors are living longer and
consequently greater importance has been placed upon strategies to improve or

maintain health-related quality of life (HRQOL) after a diagnosis.

1.1) Pathophysiology

A healthy prostate, often compared to the size of a walnut, is typically 3-5
cm in diameter. The gland is positioned within the pelvis anterior to the rectum,
with its base directly inferior to the bladder and apex in direct contact with the

superior fascia of the urogenital diaphragm®. A segment of the urethra (known as
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the prostatic urethra) extending inferiorly from the bladder neck, travels through
the glandular tissue and attaches superiorly to an internal sphincter and inferiorly
to an external sphincter, both of which provide assistance with urinary control”2,
A stroma of smooth musculature, fibroblasts, lymphatic vessels, and nerves
surround the prostate’. Growth factors essential for prostatic growth (normal or
cancerous) are obtained from the stroma and the movement of glandular fluid
secretions are facilitated by contractions from the smooth musculature® 1. Ducts
located within the gland are covered with secreting epithelial cells and basal
cells. The secreting cells yield opaque fluid containing glycoproteins, such as
prostate-specific antigen (PSA) and prostatic acid phosphatases that contribute
to the composition of semen'?. These glycoproteins maintain the fluid
consistency of sperm and support its transport through the urethra during
ejaculation’. The secreting epithelial cells account for the predominant cell
variety of the prostate and are reliant on androgens for growth?3.

Evaluating PSA blood concentration is one of the least invasive strategies
for detecting and monitoring abnormalities in prostatic physiology, including
benign prostatic hyperplasia, prostatitis and PCa. An elevated PSA may be a
reflection of some pathological process occurring within the gland, and a
concentration of O 4.0 ng/mL has been show
risk of PCa'4. In 1981, the clinical use of PSA screening was first examined and
by 1994 the Food and Drug Administration (FDA) approved PSA as a PCa
diagnostic marker®®. Yet, despite its current wide spread use there has been

controversy regarding the practice of measuring PSA for the early detection of
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PCa and monitoring disease progression. Largely, the concern surrounds the risk

of overr-di agnosing and consequen-tfigat menmte eo b a
disease'®. Nevertheless, prior to the introduction of PSA testing and before it

came into wide spread clinical use Iin the
PCa before it had metastasized'’. Therefore, as a consequence of an increased

population of men with localized disease, it is imperative that clinicians and

patients address potential strategies to mitigate treatment-related sequelae,

which adversely impact HRQOL.

1.2) Treatment for Localized Prostate Cancer

With the advent of PSA screening, a majority of prostatic malignancies are
identified in the early stage of disease with the tumor confined within the gland.
The surgical resection of the prostate and adjacent lymph nodes, referred to as
radical prostatectomy (RP), is the most common and effective treatment for
localized PCa with a 15 year survival rate of ~90%*%1°, In Canada, 7,26 2 RPO& s
were performed in 2012-2013, with the most performed in Ontario (37%; 2,742).

An RP takes 1.5-3 hours and involves resection of the prostate gland,
seminal vesicles, prostatic urethra, bladder neck, and if regional metastasis is
suspected, the adjacent pelvic lymph nodes?°. Throughout the procedure the
surgeon is cautious to limit the extent of damage to the cavernosal nerves and
blood vessels surrounding the gland, given their critical role in urinary and sexual
function. After the prostate is removed, the connection between urethra and

bladder neck is re-established. During the acute post-operative period (typically
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10-14 days) drainage of urine is made possible through a catheter inserted into
the bladder as healing proceeds?.

The four common surgical approaches to RP include: perineal, retropubic,
laparoscopic, and robot-assisted. The perineal and retropubic approaches to RP
are considered 6 openo, meaning they involve a rel
an operative field for the surgeon. The perineal approach involves an incision
made between the anus and the base of the scrotum; whereas the retropubic
approach involves a vertical incision between the pubic bone and the umbilicus
and allows for lymph node dissection and better preservation of the cavernosal
nerves near the gland. However, laparoscopic approaches to RP have grown in
favour among surgeons andapatiéimtesansgfireen t
tissue resection. Laparoscopic RP (LRP) involves five 1-1.5 cm incisions made
across the abdomen to permit the insertion of a small camera and the surgical
tools necessary for the procedure?!. Robot-assisted RP (RARP) follows an
approach similar to the conventional open and laparoscopic procedures with the
exception of employing a surgeon-operated robotic system positioned between
the patientds | egs and t Preciseehaddlingpdf the he s u
robotic held surgical tools can mimic actual hand and wrist motion through
controls manipulated by the surgeon®s i nde
Through the aid of the robot, it is suggested that the surgeon can enhance
conservation of the cavernous nerves through precise dissections and may have
better assistance with suturing of the vesicourethral anastomosis (i.e. reattaching

bladder neck to the urethra after prostate removal)??. Moreover, when matched
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against other surgical techniques some studies have shown that RARP may
allow for improved convalescence of post-operative urinary incontinence?? 2°,
However, there is a lack of randomized controlled trials (RCT) and compelling
high quality data comparing the surgical outcomes of RARP against the other RP
techniques?. Furthermore, despite the widespread use of RARP, where
available, conflicting findings among current studies means that RARP cannot

yet be declared as the gold standard of surgical methods for localized PCa?®.

1.2.1) Side Effects of Radical Prostatectomy

While morbidity across RP approaches is relatively low?’, many PCa
survivors experience ongoing adverse effects long after surgery, including:
erectile dysfunction (ED), urinary incontinence (Ul), fatigue and reduced physical
function?®29, that collectively contribute to diminished HRQOL. Advancements in
RP operative techniques throughout the years have concentrated on lessening
the risk of urological adverse effects through erectile and urinary sphincter nerve-
sparing®®; however, ED and Ul are still common occurrences among PCa
survivors post-operatively.

With incidence of upwards to 80%, ED is the most common negative
outcome associated with RP3! and may persist long after treatment or may be a
permanent consequence of surgery®?33. Preservation of the neurovascular
bundles, including the cavernous nerves, is a common indicator of post-RP
success?®, as nerve-sparing has been shown to be correlated with a reduced

incidence of post-operative ED3. Moreover, the ability to achieve erections
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adequate for sexual intercourse, irrespective of phosphodiesterase type 5
(PDED5) inhibitor use (e.g. Cialis ® or Viagra ®), is a commonly used indicator of
recovered sexual % Severdl othemprediators bgvealse heeny 6
demonstrated to influence sexual function up to 24 months post-RP, some of
which include pre-operative sexual function and patient age3¢' 38, Furthermore, a
variety of lifestyle considerations typically linked with comorbidities have been
demonstrated to be correlated with ED. Litwin et al.*° observed that only 33% of
patients recouped baseline levels of erectile function at 12 months post-
operatively. Moreover, incidence of ED at 12 and 24 months post-RP has shown
to be significantly greater in obese patients*'; and vascular disease has exhibited
some association with ED prevalence*?. Physicians most often prescribe PDE5
inhibitors and monitor recovery of sexual function as the foundation of post-RP
sexual rehabilitation*3. However, post-operative sexual rehabilitation may also
benefit from enhancing physical function and psychosocial well-being*. Smith et
al.*> have suggested that rehabilitation of sexual function post-RP should not only
include the provision of PDES5S inhibitors, but also an evaluation of predictors for
cardiovascular risk, and counsel on strategies for being more physically active.
From a urinary perspective, upwards of 40% of patients may experience
prolonged incontinence post-RP#%47, with most men typically re-establishing
partial or full continence in 12 months*®. Though a subgroup of men can suffer
from Ul for longer than 12 months or in some instances indefinitely, ranging from
modest to severe leakage®®. The degree of symptoms can vary from post-

urination dribbling, to complete incapability to resist urination*®. Post-RP Ul can
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impact clothing selection, public situations, activities of daily living (ADL), sleep
quality, and self-esteem*. Moreover, the effects of RP on HRQOL appear to be
related to the duration and/or severity of Ul symptoms. Therefore, HRQOL can
be vastly diminished during times of severe Ul (i.e. throughout the acute post-RP
recovery period)*®, and as continence recovers in the months following RP,
HRQOL seems to improve as well®°. A systematic review of the RARP literature
reported Ul rates varying from 4-31% 12 months post-operatively?3. In contrast,
when stratified according to problematic circumstances (i.e. body mass index
(BMI) O 2 &rge prostate or surgeon proficiency), Ul rates were greater and
varied from 4-43%?23. Previously examined attempts to improve post-RP Ul have
employed localized strategies, such as: bladder re-education, pelvic floor muscle
exercise (PFMX), or biofeedback. However, a PCa management strategy should
also address the global and modifiable predictors of Ul (i.e. being overweight or
obese; B MI O 2pbsjtively infaugnced tay mealthy behaviours, such
as exercise.

In addition to the urological sequelae that occur post-RP, patients also
experience noticeable physical and functional limitations that endure long after
localized treatment. Strassels et al.>! found that physical functioning 1-month
post-RP was 30% below population norms and that 43% of patients were
dissatisfied with their physical ability. Moreover, energy levels (vitality) and ability
to work (role-physical) were 20% and 82% below population norms using the
Short Form-36 HRQOL survey®l. At 3 months post-RP, Litwin et al.*° found that

only 30%, 26%, and 36% of patients had returned to baseline values of physical
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functioning, ability to work (role-physical), and energy (vitality), respectively;
average recovery of these characteristics was 5.5 months#°. Similar reductions in
physical function and ability to work (role-physical) have been observed by Ene
et al.>2 in RP patients 3 months post-operatively. Diminished capacity to work or
perform physical duties has been shown to be a predictor of premature
retirement and greater risk of death®*%4 Dahl et al.>® demonstrated poor-to-
moderate levels of ability to work in 25% of men (n = 141/563) who were working
regularly up to 6 years post-RP. As the current state of PCa incidence and
survival stands, a focused effort to address the functional limitations affecting RP
patients post-operatively is crucial. Commencing an active lifestyle that
incorporates structured exercise has not only been shown to reduce the
incidence of chronic disease in the generally healthy population®®, but has also
demonstrated benefits to lessening reductions in physical/functional capacity
during and after cancer treatment®7' 60,

In terms of treatment objectives, great importance has been placed upon
extending disease-free survival. However, HRQOL throughout the post-treatment
recovery period is also a significant concern for PCa survivors*. The incidence of
post-RP side effects has been shown to have a direct impact on HRQOL for 6-12

months post-operatively, or in some cases indefinitely®1'é4. The definition of

0healthdé provided by the World Health

state of complete physical, mental, and social well-being and not merely the
absence of di s e ®.slretheacontext of thé relatiorishipyb&tween

well-being, ailment, and therapeutic consequences, HRQOL is an appraisal of an

Org
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i ndi vi du a lsdcisl, nemal, ard physachl health®®. In a sample of 90 RP
patients, Litwin et al.*° showed significantly diminished HRQOL at 3 months post-
operatively, as only 30-40% of the patients had recouped to pre-RP levels of
HRQOL. Similarly, Strassels et al.’! previously reported HRQOL below
population norms in n# of patients post-RP. In contrast, Ene et al.>’> observed
HRQOL recovery rates of 60% (n = 84/155) at 3 months post-RP. Individual side
effects can be worsened when combined with others, which can then collectively
further reduce HRQOL. For example, patients with moderate- to severe-leakage
post-operatively report unsatisfactory coping levels and experience significant
limitations in physical activity (PA) and ADLs®’. Through the evaluation of
HRQOL post-RP, patients and physicians have furthered the general
comprehension of disease and treatment burden; however, focus primarily on
cancer and its management solely still exist. Rather, our attention must be
inclusive towards improving all aspects of patient well-being, including emotional,
social, psychological, and physical; areas for which exercise has been shown to

be efficacious®® 70,

1.3) Optimization of Surgical Outcomes

The adverse impact on HRQOL in men with PCa begins at diagnosis with
nearly 40% of men exhibiting high levels of anxiety’*' ">, which continues on
throughout the survivorship phases. Functional capacity and muscular strength of
men with PCa are important characteristics to consider after diagnosis, as low

functional ability has been shown to influence mortality risk’® and mobility
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issues’’ in the older adults. Similarly, reduced aerobic capacity has also shown
to be correlated with diminished functioning ability in cancer survivors’,
Interventions intended to enhance RP convalescence and reduce adverse effects
are usually targeted at the post-operative period. Such approaches have typically
focused on the urological sequelae (i.e. ED and Ul) through provision of PDE5
inhibitors (e.g. Cialis ® and Viagra ®) and/or prescribing PFMX79'82 However,
research suggests that patients are usually non-compliant to post-operative
interventions®; and despite the substantial influence on HRQOL, little
consideration has been given to the physical function deterioration that RP
patients experience8485,

To overcome post-operative challenges in well-being intervening in the
pre-operative period for men undergoing RP is not common, however, a growing
body of literature suggests several advantages of behavioural interventions in
this setting as patients carry the burden of impending cancer treatment. The
often-unavoidable pre-operatively waiting period offers an opportunity to leverage
potential motivation within patients to initiate in healthy behaviours, and build up
physical and psychological reserves to better tolerate the effects of RP. PA is
one such health behaviour that has shown great potential in relation to RP
complications and better post-operative convalescence®. In the year leading up
to RP, PA levels have shown to be a predictor of HRQOL post-operatively®. In
509 RP patients, Santa Mina et al.8” observed that men meeting the American
College of Sports Medicine (ACSM) cancer-specific PA recommendations (i.e.

150 min of moderate, or 75 min of vigorous PA weekly) pre-operatively

10
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experienced better HRQOL (via self-reported Patient Oriented Prostate Cancer
Utility Scale (PORPUS) scores) at 6 and 26 weeks post-operatively versus those
men not meeting the recommendations (meeting recommendations = 85.9; not
meeting recommendations = 81.0; p < 0.001). Additionally, men meeting the
recommendations pre-operatively reported less Ul at 6 weeks post-RP in
comparison to less active patients (meeting recommendations = 40.7%; not
meeting recommendations = 59.3%; p = 0.028)%". Wolin et al.®® has reported
similarly that pre-operative PA may be an indicator of urinary recovery post-RP.
Several studies have shown the positive effects of structured exercise (i.e.
resistance exercise (RE), aerobic exercise (AE) or a mixture of both) for PCa
patients undergoing treatment. Galvao et al.®° demonstrated that 20 weeks of RE
was efficacious in improving functional capacity, muscle endurance and balance
in androgen deprived PCa patients post-treatment. Similar benefits of RE were
observed by Segal et al.®” in a study of 155 PCa patients undergoing androgen
deprivation therapy (ADT). Participants engaging in 12 weeks of RE
demonstrated increased upper- and lower-body strength, improved HRQOL, and
reduced fatigue compared to those not exercising. Segal et al.*° confirmed these
findings a few years later in a comparable 24-week RE intervention in 121 PCa
patients receiving radiation therapy (RT). Participants in the RE intervention arm
exhibited substantial improvements in physical function, balance, HRQOL, BF%,
and energy. Windsor et al.®® demonstrated the sequelae-mitigating effects of AE
in a study of 66 PCa patients receiving RT. Participants engaging in 16 weeks of

AE exhibited considerably improved aerobic capacity after the intervention, this

11
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was in comparison to a control arm of no exercise. Moreover, AE was beneficial
in lessening treatment-related fatigue post-RT®:. AE has also shown to improve
psychosocial well-being in both surgical and non-surgical PCa population,
through lessening anxiety and depression, and increasing HRQOL®%91, With
respect to the specific urological side effects of RP, a possible benefit of AE on
sexual function has been suggested by Belardinelli et al.®2. Authors
demonstrated in chronic heart failure patients that AE stimulated improvements
in peripheral artery flowi mediated dilation and VO:zpeak uptake, had developed
in conjunction with increases in erectile function®?. These findings led authors to
conclude that peripheral artery flowi mediated dilation was influential in the
recovery of potency®2. Based on evidence from the literature, engaging in PA or
structured exercise as an approach to dealing with the adverse effects of PCa
treatment has great potential to accelerate the convalescence of physical and
psychosocial well-being post-RP.

The surgical literature consistently reports that patients who are active and
functioning well leading up to surgery recuperate faster, have fewer
complications, and experience better recovery in comparison to patients who are
less active and functioning poorly®¥°°. Moreover, model surgical candidates
share several characteristics, such as: few to no comorbidities, healthy body
composition, and good performance status (ECOG/Karnofsky)'°%101 Accordingly,
when contemplating strategies to improve patient surgical experience, one must
take into consideration when the most favourable time is to commence recovery-

enhancing behaviours. Apprehension for disturbing the healing process renders

12
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the post-operative period as potentially undermining or aggravating to recovery.
Alternatively, the pre-operative period offers great potential to take advantage of

factors such as: treatment waiting times, better pre-operative physical
functioning, and a 6t eachabl e mo ment O as
surgery®®. Accordingly, prehabilitation is described as the process of improving

physical and psychological reserves to facilitate better coping of a substantial

stressor®, In relation to the surgical experience, the objective of prehabilitation

is to improve baseline reserves in preparation of functional and mental declines,

and to mitigate the deterioration of post-operative HRQOL2,

The benefits that prehabilitation offer to post-operative HRQOL have been
reported throughout a variety of surgical populations, including oncology. In a
systematic review of the prehabiliation literature, Moran et al.1®3 reported the
efficacy of pre-operative interventions in patients undergoing colorectall%4 106,
abdominal®”'10® upper gastrointestinal'®, hepatectomy!!, and open bariatric
operations'!?. In addition to the further reported benefits of prehabilitation in
colorectal surgery*'3114 the literature has also shown efficacy to enhance post-
operative physical and psychosocial well-being in cancer patients undergoing
hysterectomy?!®> and lung resection!'s. Studies have used a variety of
conditioning approaches with patients, including: RE, AE, inspiratory muscle
training, or a mixture of all. Control arms within these studies have included: no
treatment, walking, low-intensity inspiratory muscle training, and/or
breathing/relaxation exercises!®. Considerable enhancements to pre-operative

fitness levels have been observed in these surgical patients, as assessed

13
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through methods such as: functional exercise, cardiorespiratory, and/or
inspiratory muscle strength testing!®®. In a study of 38 patients to undergo
colorectal cancer resection, Gillis et al.1% showed increased functional capacity
via improved 6-minute walk test (6MWT) performance after ~24.5 days of
prehabilitation. In comparison, a control group of 39 rehabilitation patients
demonstrated statistically significant deterioration in post-operative functional
capacity (prehabilitation = +25.2 m; rehabilitation = -16.4 m; p < 0.001).
Contrasting evidence has been reported by Carli et al.1% in 58 cancer patients
also awaiting colorectal cancer resection. Despite no significant improvements to
functional capacity (6MWT performance) in the intervention group (baseline =
494.1 + 15.5 m; pre-operatively = 502.8 + 15.8 m; p = 0.203) after a pre-
operative study period of ~40 days, participants demonstrated a statistically
significant increase in VOzpeak uptake (baseline = 1,395 + 76 mL/min; pre-
operatively = 1,529 + 88 mL/min; p = 0.003), as assessed via direct graded
exercise testing. However, the control group of walking/breathing exercises (n =
54) also significantly improved VO2peak uptake (baseline = 1,400 mL/min + 71,
pre-operatively = 1,511 + 84 mL/min; p = 0.007) despite no change in 6MWT
performance. Authors concluded that one potential cause of this effect was an
increased awareness of their low functional capacity, made evident during
exercise testing, influencing motivation to improve fitness as much as possible
during leading up to the operation1®. In a published re-analysis of t hi s st udyo
datal®, Mayo et al.1*3 reported that the pre-operative enhancements in functional

capacity (defined as 20 m increase in 6MWT distance) observed in 33% of all
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study participants (n = 31/95), positive correlated with better self-perceived well-
being (+7.8%), psychosocial well-being (+12.5%) and energy (vitality) (+14.3%).
Moreover, those with greater pre-operative functional capacity exhibited a higher
prevalence of recouped baseline function at ~12 weeks post-operatively
compared to participants who worsened or maintained (improved = 77%;
deteriorated = 32%; no change = 59%; p < 0.001). Furthermore, participants who
experienced worse pre-operative function had a higher prevalence of post-
operative complications and greater requirement for intensive care (control =
5/28; intervention = 1/66; p = 0.008)13. Lastly, the review by Moran et al.1%3 of
the prehabilitation literature also reported that pre-operative interventions were
beneficial in reducing the prevalence of all-cause (OR: 0.59, 95%; CI. 0.381 0.91)
and pulmonary complications (OR: 0.27, 95%; CI: 0.131 0.57) post-operatively,
and when compared with controls of breathing/relaxation exercises or usual care,
the benefits of these interventions were most pronounced (OR: 0.35, 95%; CI:
0.171 0.71)1%3, The current body of evidence within the prehabilitation literature is
of great value to PCa patients undergoing RP and investigators designing future
studies; contributing to the legitimacy of prehabilitation through demonstrating
that optimized pre-operative fithess may lessen post-operative complications and

improve HRQOL.

1.4) Rationale for Study and Feasibility Assessment

Ultimately, it appears that the pre-operative waiting period may be an ideal

time to invest in the modifiable influences that contribute to post-operative health.
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Moreover, the literature of pre-operative interventions has demonstrated a
potential role for PA and good functioning for the post-operative well-being of
men undertaking RP. However, a major gap still exists in our understanding as
no RCT has been conducted to establish a cause-and-effect association between
pre-operative exercise and post-operative consequences in PCa patients
undergoing RP. While assured of the effectiveness of RP and its widespread use
in the management of localized disease, it is proposed that the mark of treatment
success involve more than just cancer-free survival. Instead, it should include a
thorough assessment of physical and psychosocial well-being and the rate at
which patients recuperate to pre-treatments levels of HRQOL, wherein

prehabilitation may play an important role'&"°,

1.5) Objectives

The primary objective of this trial was to assess the feasibility of
conducting an adequately powered RCT, which examined the efficacy of a
comprehensive prehabilitation program (PREHAB) versus a control group (CON)
of standard PFMX for men with PCa undergoing RP. The secondary objective
was to assess and report estimates of efficacy on several clinically important
outcomes for an RP-specific prehabilitation program including: HRQOL, fatigue,
and physical fitness; these data will be used for sample size calculations in
designing an adequately powered trial. We hypothesized that a comprehensive
prehabilitation program comprised of total-body exercise and PFMX in the home-

based setting is feasible to conduct and would produce greater pre-RP benefits
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to physical and psychosocial well-being compared to a control group of standard

PFMX.
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CHAPTER 2: METHODOLOGY
2.1) Study Design

We conducted a 2-arm, pilot RCT to examine the efficacy of a
comprehensive prehabilitation program versus CON on physical and
psychosocial outcomes. This study was conducted at the Princess Margaret
Cancer Centre located in Toronto, Ontario. This study was granted Research
Ethics Board (REB) approval by the University of Guelph (Appendix 1) and the
University Health Network (Appendix 2). All participants provided written

informed consent to be involved in this study (Appendix 3).

2.2) Participants

Eligible patients included men 40-80 years of age with localized PCa
(stage Tlc-T2c), consented for RP (any surgical method) and were proficient in
English. We excluded those patients who had: i) severe coronary artery disease
(Canadian Cardiovascular Society class Ill or greater); ii) significant congestive
heart failure (New York Heart Association class Il or greater); iii) uncontrolled
pain; iv) neurological or musculoskeletal comorbidity inhibiting exercise; V)
diagnosed psychotic, addictive, or major cognitive disorders; vi) no more than
two Coronary Risk Factors as defined by the ACSM including family history of
coronary disease, cigarette smoking, hypertension (i.e. SBP > 140 mmHg; DBP
> 90 mmHg), known dyslipidemia, known impaired fasting glucose (i.e. > 110
mg/dL), obesity (i.e. BMI > 30 kg/m? or waist circumference (WC) > 102 cm), or

physically inactive (i.e. < 150 min of moderate-intensity PA per week)'’.
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2.3) Recruitment of Participants

Eligible patients were recruited from ambulatory urology clinics at the
Princess Margaret Cancer Centre by the research coordinator (RC). Attending
urologists assisted in identifying eligible patients and notified the RC. The
physician aided by informing the RC that the patient had completed a consent
package for RP. The physician played no role in the informed consent process
beyond informing the RC of eligibility and introducing the study to patients and
asking if they were interested in listening to information about a research study.
There was no coercion of the patient to either listen to the study description or
participate in the trial. When a potential participant agreed to hear about the
study, the RC provided a detailed description of the study procedures. If the
patient was willing to participate, written informed consent was obtained. As part
of the informed consent process, the RC discussed the voluntary nature of
participation and stressed that declining to enroll would not impact the patientd s
care. To protect potential study participants from feelings of coercion, the treating
urologist/co-investigator was not present during the informed consent discussion.
If the patient required more time to consider participation, they took home the
informed consent form and contacted the RC if they wished to enroll.

Telephone and email contact information was collected to follow-up with
the patients that initially expressed interest. All patients were recorded into a
OPairparmt Ap p r @@endix 4) tosrecord information for follow-up

purposes and to describe reasons for declining participation. If the patient wished
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to be contacted via email for follow-up purposes, they completed a
6Communi cati on by mBAppendix55 Consent For

For patients that immediately expressed interest in participating, the RC
compl etedyaPasSti ci pan t(Apfrdix 6)evithitheny to dssessl 6
their eligibility for enroliment. If eligible and agreeable, the RC obtained written
consent and scheduled an initial study visit to conduct baseline testing and
randomization. If ineligible, the screening measures were destroyed immediately.
If the patient was not interested or refused for any other reason, reason for
refusal was documented, but no recorded personal information was maintained.
However, patients that refused to participate without providing a reason were
informed that they did not have to give a reason as to why as per REB
guidelines.

For patients that took some time to consider enroliment, they were
followed-up with 7 days (+ 4 days) after the initial recruitment attempt. During
follow-up telephone calls the RC reviewed the study requirements and answered
any additional questions. If the patient was interested, the participation screening
measure was conducted over telephone converstion. If the patient was ineligible,
the recruiter destroyed the screening tool. If the patient was eligible, verbal
consent was obtained and they were required to bring a signed copy of the
informed consent form to the initial study visit.

Patients were also recruited via study flyer/poster placed in hospital
waiting areas, urology clinics, and areas of high volume for urological patients

(Appendix 7). Patients responding to the study flyer were treated in the same
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manner as those who had taken time to consider participation after meeting with
the RC in clinic. In addition to these recruitment methods, the RC communicated
with the treating urologists to determine whether their surgical patients may be
contacted by telephone and mailed information for recruitment to the study.
Agreeable to this request, their administrative assistants were communicated
with for contact information (i.e. name and medical record number) of patients
consented to RP. The RC screened patients f o r eligibility
Electronic Patient Records (EPR) and then contacted these patients through
mai | i n g teodf Invaatiom toghe St u Appendix 8) and followed up with a
telephone call. No voicemail messages were left and no identifying details of the
caller or calling institution were provided to anyone other than the intended

patient.

2.4) Participant Allocation to Treatment Conditions

Participants were randomly allocated 1:1 to either the PREHAB or CON
group prior to baseline testing. Blinded allocation of participants to their
respective group was performed by via sequentially numbered opaque
envelopes, which were prepared by the RC, contained group assignments and

were shuffled to create a random order.

2.5) Study Arms

RP patients at the Princess Margaret Cancer Centre typically receive brief

pre-operative information from a urology nurse educator regarding PFMX,
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mobilization and general timeframes for return to normal activities following
surgery. Both groups began participation in their respective study arms at the
time of randomization, which was shortly after consenting to RP. The duration of
the pre-operative wait-time (typically 4-8 weeks) was recorded. Both groups
received a copy of a PCa-specific| i f estyl e support book, n C
Cancer: Nutriti on? cohtaireng information amtapicsYsoch as
nutrition, active-living, and PFMX. Moreover, all participants were provided with

parking/travel reimbursements of $20 per study visit attended.

2.5.1) Prehabilitation Arm

PREHAB participants engaged in an individualized, total-body exercise
program, plus standard PFMX. The total-body exercise prescription consisted of
60 min of unsupervised exercise, performed at a moderate-intensity within the
home-based setting. These sessions were completed 3-4 days per week and
alternated between AE and RE. Each session was individualized based upon a
baseline assessment which was conducted by a Registered Kinesiologist
(R.Kin.), and included: 5 min warm-up, 25 min of AE (40-60% of heart rate
reserve (HRR))®, 25 min of RE (five exercises targeting major muscle groups,
performed at an intensity of 8-12 repetitions (reps) maximum), and a 5 min cool-
down. The were prescrifed and tailored to each individual based upon
their current fitness level, and included: push-ups, stability ball wall squats,
seated resistance band rows, supine stability ball hamstring curls, and abdominal

crunches. Progression of training intensity occurred when the participant could
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complete AE with mild exertion and/or when the participant could comfortably
complete 15 reps of a given RE. The program introduction included a description
and demonstration of each exercise. Participants had the opportunity to try each
exercise in the presence of the R.Kin., with corrective feedback and discussion
around safety (i.e. posture, breathing, etc.). To facilitate exercise in the home-
based setting, PREHAB participants were provided with a set of three resistance
bands (i.e. light, moderate, heavy resistance), a stability ball (depending on the
partici pant 0s crheandgahybga mdi. ParticipantHviere allowed to
keep these pieces of exercise equipment at the end of the pre-operative study
period. To facilitate compliance, participants were also given a heart rate monitor
for AE heart rate training zone prescription (calculated by the R.Kin.).
Participants were asked to return the heart rate monitor at the end of the
intervention phase (i.e. ~1 week pre-operatively), with no penalty if they lost or
caused damaged it.

The PFMX prescription began with instructions on how to properly
contract the pelvic floor musculature, delivered by the RC trained in PFMX. The
prescription included a gradual increase in reps from: 60 per day (weeks 1-2),
120 per day (weeks 3-4), to 180 per day (week 5 up to the surgical date). The
total number of PFMX reps were divided equally between rhythmic (i.e. contract
and relax over 1 sec) and sustained contractions (i.e. contract and hold for up to
10 sec). Participants were instructed to contract with maximal effort during all

PFEMX reps.
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In addition to exercise equipment, the PREHAB intervention was
supported with an aerobic stepping exercise video created by the co-
investigating team (accessible to participants online) (Appendix 9), and a
participant study manual, which described the home-based exercise program
and PFMX prescription. Participant usage of the AE video was not monitored, as
its purpose was to serve as an optional alternative mode of AE. The RC
communicated with PREHAB participants weekly via telephone or email to
ensure program compliance, support appropriate progression, and address any

barriers to exercise that could have prevented ongoing participation.

2.5.2) Control Arm

The CON group received the same PFMX prescription as the PREHAB
group and weekly communication from the RC regarding compliance with the
PFMX prescription to provide attention-control. The CON participants were also
provided with a participant study manual, which described only the PFMX

prescription.

2.6) Outcome Measures

Self-reported measures and physical fithess assessments were conducted
at the following time points: baseline ~4-8 weeks pre-operatively (i.e. following
consenting to RP, prior to beginning group assignment), and within ~1 week pre-
operatively (+ 4 days). Each assessment session took place at the Princess

Margaret Cancer Centre and required ~60-90 min. These assessments were
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conducted at post-operatively at 4, 12, and 26 weeks, but are outside the scope
of this thesis. Findings of the full study including both pre- and post-RP efficacy

outcomes and feasibility will be reported elsewhere.

2.6.1) Primary Outcome Measures: Feasibility
Given the novelty of this type of trial, it was unclear whether there would
be recruitment, adherence or attrition challenges across study arms. Accordingly,

feasibility was assessed for a full-scale trial in the following ways:

2.6.1.1) Recruitment

Prior exercise trials in PCa patients on ADT and/or RT have reported
recruitment rates of 14-64%°9%.1201122 'yt no studies have assessed recruitment
to a comprehensive home-based exercise intervention in this population pre-
operatively. Thus, recruitment-success percentage and recorded reasons for
non-participation were measured to better understand why men electing to

undergo RP would not participate in a pre-operative exercise intervention.

2.6.1.2) Adherence to Group Allocation

Adherence to the home-based exercise program and PFMX were
measured through a logbook, which was completed by the RC during the weekly
communication with study participants. The RC inquired about the following
information regarding AE and RE completion: number of days per week engaged

in each, average duration of sessions, average rate of perceived exertion (RPE)
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of sessions, types of AE performed (e.g. brisk walking, biking, etc.), average
number of prescr i b,eatterage Ehontber ofosetp larel trepsl
completed, and average number of contractions achieved for PFMX.
Subsequently, adherence to the PREHAB total-body exercise prescription and
PFMX prescription for both groups was assessed by comparing the total training
volume completed to the minimum prescribed. Full adherence to PFMX was
defined as achieving the total volume (or more) of PFMX contractions, which was
calculated as: total volume achieved + total volume prescribed during the pre-
operative study period. Full adherence to the total-body exercise program was
defined as achieving the minimum of the prescribed exercise range for each
training variable (i.e. duration, reps, and intensity). Completion of duration and
reps were calculated as: total volume achieved =+ total volume prescribed during
the pre-operative period. Completion of exercise intensity was calculated as:
average RPE achieved + minimum RPE prescribed during the pre-operative

period.

2.6.1.3) Study Retention

Retention was assessed through measuring attrition during the study
period and at each assessment. If an enrolled participant decided to withdraw
from the study, reason for dropout was documented. However, those who
withdrew without providing a reason were informed that they did not have to give

a reason for non-participation as per REB guidelines.
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2.6.1.4) Adverse Events

Safety was assessed through the charting of adverse events related to the
intervention, upon inquiry by the R.Kin. at the follow-up study visit (i.e. ~1 week
pre-operatively). Adverse events were classified using the National Cancer

Institute6 €ommon Terminology Criteria for Adverse Events Version 4.0123,

2.6.2) Secondary Outcome Measures: Estimates of Intervention Efficacy
Participants completed self-reported psychosocial and direct physical
fithess measurements at baseline (i.e. following recruitment, close to time of

consenting to RP) and follow-up (i.e. ~1 week pre-operatively).

2.6.2.1) Psychosocial Measures
2.6.2.1.1) Functional Assessment of Cancer Therapy-Prostate

PCa-specific HRQOL was measured using the psychometrically validated
Functional Assessment of Cancer Therapy-Prostate (FACT-P), which is a widely
used 47-item scale that combines 12 items for assessing PCa-specific concerns
with 35 items of the Functional Assessment of Cancer Therapy-General scale.
The FACT-P has been extensively validated with high reliability and internal

consistency d(=080-10.B%% K% s

2.6.2.1.2) Functional Assessment of Cancer Therapy-Fatigue
Cancer-specific fatigue was measured using the Functional Assessment

of Cancer Therapy-Fatigue (FACTI F), which is a widely used 13-item measure
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with strong reliability (r = 0.87)d, =

0.93 - 0.95) and good validity27:18,

2.6.2.2) Physical Fitness Measures
2.6.2.2.1) Musculoskeletal Fitness

Grip strength is an independent predictor of mortality in middle-aged and
older adults; and may identify patients, including those with a high level of
function, who are at risk of deteriorating health?®'131, Moreover, grip strength
assessed by hand dynamometer has been used frequently as a measure of
physical function in PCa patients?%132, Participants were asked to complete two
maximal effort squeezes per hand utilizing a handgrip dynamometer (Sammons
Preston, model Jamar, Bolingbrook, IL, USA), while standing with elbow fully
extended and arm abducted to 45 degrees!33. Grip strength was recorded to the
nearest kilogram (kg), with the maximum value per hand used for outcome
assessment. Grip strength measured with the Jamar dynamometer has
demonstrated excellent inter-rater reliability (r = 0.98) and good to excellent testi
retest reproducibility (r > 0.80)134135,

Musculoskeletal strength was also assessed through manual muscle
testing via standardized protocolst!’. A handheld digital dynamometer (Hoggan
Health Industries, model Microfet2, UT, USA) was used to assess maximal upper
and lower-body isometric strength associated with four different joint motions:
elbow flexion, elbow extension, knee flexion, and knee extension. Resistance

was applied against the dynamometer perpendicular to the limb segment tested.
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When properly positioned, participants were instructed to gradually generate

force against the dynamometer for 2 sec, and then maintain a maximal effort for

another 5 sec. Upper-body isometric strength was assessed with the participant

seated with elbow flexed to 90 degrees. For elbow flexion, the dynamometer was

pl aced distal to the wrist I n the partici
press the device upward onto the underside of a secured table. For elbow
extension, the dynamometer was placed di st al to the wrist
palm, and they were instructed to press the device downward onto the topside of

a secured table. Lower-body isometric strength was tested with participant

seated halfway onto a secured chair with arms, with knees bent to 90 degrees.

For knee flexion, the dynamometer was placed proximal to the ankle on the

posterior surface of the leg and participants were instructed to press into the

device with the tester providing resistance in the opposite direction. For knee
extension, the dynamometer was placed proximal to the ankle on the anterior

surface of the leg and participants were instructed to press into the device with

the tester providing resistance in the opposite direction. Practice of the motion for

each action without any resistance was allowed prior to testing. Two trials were
administered and strength was recorded to the nearest kg, with the maximum

value per joint movement used for outcome assessment.

2.6.2.2.2) Aerobic Fitness

Aerobic fitness was measured using the 6-minute walk test (6MWT),

which evaluates the ability of an individual to maintain a moderate level of
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aerobic activity over a time period reflective of ADLs'*6, The 6MWT is sensitive to
detect changes in physical performance with strong reliability (r = 0.73 - 0.99)
amongst a mixture of populations including chronic heart failure and apparently
healthy older adults!'”1367139 The test requires the participant to walk around a
50-meter (m) linear course for 6 min. Due to a limitation in hallway length at our
study site, a 30 m course was utilized. Participants were instructed to walk (not
jog) as fast as possible, back and forth in a designated hallway, making sure to
turn/pivot around cones placed 15 m apart. Participants were permitted to slow
down or stop to rest as necessary, but resume walking as soon as they are able.
If balance were an issue, the tester would walk behind and to the side of the
participant to provide support as needed. At the end of the test participants
cooled-down by walking at a slow pace for 1 min around the course while
performing deep breathing through pursed lips. Afterwards, participants would sit
down as the tester immediately recorded: heart rate, blood pressure, and RPE.
The distance stopped and reason for stopping prematurely, if necessary, was
noted on the data sheet. Walking distance was then recorded and calculated,
with the total distance traveled recorded in meters. Motivational and time-
remaining cues were standardized to the following:

1.00iiYoudre doing miehltoYgaoa. have 5

2:007 i K @ ep the good work. Youhave4dmi n t o go. O
300inYoudbre doing well . Youdre halfway
4:007 i K@ epthegoodwork. Youhave2mi n | eft . o

5:007 A Y aeudding well. Youhaveonlylmi n t o go. 0O
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5457 Al n a moment | 6m going to tell you

right where you are and | will come to

2.6.2.2.3) Body Composition

Three measures of body composition were conducted: WC, BF%, and
BMI. WC was measured using anthropometric tape and was performed
according to protocols defined by the WHO (i.e. tape placed horizontally, mid-
way between lowest rib cage and iliac crest)!!’. The participant was instructed to
stand erect in a relaxed manner with arms hanging loosely at the sides and the
measurement was taken at the end of a normal expiration to the nearest 0.5 cm.
BF% was measured using bioelectrical impedance analysis (BIA) scale (Tanita
Corporation, model TBF-300A, Tokyo, Japan) and performed without footwear
and in light clothing (i.e. shorts or track pants and t-shirt). The BIA scale interface
would prompt for the following participant information: age, gender, body type,
height, and weight of clothing. A &tandardébody type and 0.45 kg for clothing
weight was inputted for each test. Participants were then instructed to stand on
the scale with their heels on the center of the posterior electrodes and the front
part of the foot in contact with the anterior electrodes while the measurement was
taken. BMI was calculated using the partici pant 6 s hei ght (m) and
indicated from the BIA scale). Total-body weight was recorded in kg to the

nearest 0.1 kg.
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2.7) Data Management and Statistical Analysis

All statistical analyses were done using the Statistical Package for Social
Sciences (SPSS) software Version 23.0 (IBM Corporation, Armonk, NY, USA).
The RC reviewed all data for completeness and accuracy. Additionally, the RC
often checked data entered electronically by comparing against hard copies of
the assessment documentation, and correcting to ensure completeness and
accuracy. For all hypotheses testing, the alpha level was set to 0.05 to identify
statistical significant differences. Participant characteristics were summarized
using the appropriate parametric and non-parametric descriptive statistics (mean,
standard deviation for continuous data; frequency, percentage for categorical
data). The equivalence of groups at baseline in terms of demographic and clinical
variables was assessed using independent samples t-tests for continuous
variables and chi-square tests for categorical variables.

Reasons for exclusion, declining enrollment and withdrawing from the
study were summarized using descriptive statistics (frequency, percent for
categorical data). Adherence to the PREHAB and PFMX prescriptions were
compared using independent samples t-tests for continuous variables (i.e.
percent of training prescription achieved) and chi-square tests for categorical
variables (i.e. amount of participants adhering to PREHAB and PFMX
prescriptions).

Estimates of efficacy (between-group mean differences) were analyzed
using an analysis of covariance (ANCOVA), controlling for the baseline value of

the outcome of interest, mean days in the pre-operative study period, age and
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annual income. Within-in group mean differences (between baseline and follow-
up) were assessed using paired sample t-tests for continuous variables. A per-
protocol analysis was conducted for this study, including only participants who

completed baseline and follow-up assessments.
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CHAPTER 3: RESULTS
3.1) Sample Characteristics

Baseline categorical and continuous variables for PREHAB versus CON
are presented in Table 1 and 2, respectively. Study participants were mostly
Causcasian (PREHAB = 18 versus CON = 19; 74%), had a mean age of 61.1
years, and pathology reports demonstrated diagnosis of PCa ranging of stage
T1c-T3b. Sixty-four percent of all participants consented for robot-assisted LRP
(PREHAB = 16 versus CON = 16), 32% consented for open retropubic RP
(PREHAB = 8 versus CON = 8) and 4% did not go through with operation for
unknown reasons (PREHAB = 1 versus CON = 1). Both study arms were similar
at baseline in all categorical variables except for annual income (p = 0.004). Also,
both were significantly different at baseline for the following continuous variables:
FACT-P physical well-being sub-domain (PREHAB = 27.1 versus CON = 26.2; p
= 0.036), FACT-P prostate-specific concerns sub-domain (PREHAB = 41.6
versus CON = 37.6; p = 0.006), and FACT-P total score (PREHAB = 135.2
versus CON = 126.2; p = 0.034). Baseline categorical and continuous variables
for dropouts versus non-dropouts are presented in Table 3 and 4, respectively.
Dropouts and non-dropouts did not differ, except for a statistically significant

difference observed in surgical method (p = 0.033).
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Table 1. Baseline Demographics of Study Participants

Variable FE?E?;? (nCSZNS) Total P-value*
Categorical Variables
Recruitment Method
Clinic Visit 4 (16) 6 (24) 10 (20) 0.480
Contacted Patient (i.e. telephone, letter) 21 (84) 19 (76) 40 (80) :
Cancer Stage (TNM Stage)
T1c 0(0) 1(4) 1(2)
T2 3(12) 3(12) 6(12)
T2a 0(0) 1(4) 1(2)
=S 6 (24) 9 (36) 15 (30) 0.215
T3a 13 (52) 9 (36) 22 (44)
T3b 3(12) 0(0) 3(6)
Not Available 0(0) 2(8) 2(4)
Gleason Score
5 1(4) 0(0) 1(2)
3] 3(12) 0(0) 3(6)
7 20 (80) 23 (92) 43 (86)
8 0 (0) 1(4) 1(2) 0206
9 1(4) 0(0) 1(2)
Not Available 0(0) 1(4) 1(2)
Surgery Type
Open Retropubic RP 8 (32) 8 (32) 16 (32)
Robot-Assisted Laparoscopic RP 16 (64) 16 (64) 32 (64) 1.000
Not Available 1(4) 1(4) 2(4)
Ancestry/Ethnicity
White/Caucasian 18 (72) 19 (76) 37 (74)
Black/Afro-Caribbean/African 4 (16) 3(12) 7(14)
Latino/Hispanic 0(0) 1(4) 1(2)
Arabic (e.g. Lebancn, Palestine) 0(0) 1(4) 1(2) 0.654
Ashkenazi Jewish 1(4) 0 (0) 1(2)
East Asian (China, Korea, Japan) 1(4) 1(4) 2(4)
South Asian (e.g. India, Pakistan) 1(4) 0(0) 1(2)
Annual Income
< $40,000 2(8) 10 (40) 12 (24)
$40,000 - $80,000 14 (56) 4 (16) 18 (36) 0.004*
> $80,000 9 (36) 11 (44) 20 (30)
Marital Status
Single (never married) 1(4) 4 (16) 5(10)
Widowed 1(4) 1(4) 2(4)
Married (including common law) 18 (72) 14 (56) 32 (64) 0.661
Separated 1(4) 1(4) 2 (4)
Divorced 4 (16) 5 (20) 9(18)
Education
Less than High School 2(8) 1(4) 3(6)
High School Graduate 4 (16) 6 (24) 10 (20)
Community College/Trade School 6 (24) 5 (20) 11 (22) 0.962
University Graduate 5 (20) 4 (16) 9 (18) ’
Graduate University Degree 7 (28) 8 (32) 15 (30)
Other 1(4) 1(4) 2(4)
Work Status
No, retired 10 (40) 7 (28) 17 (34)
No, but looking for job 1(4) 1(4) 2(4) 0.811
Yes, part-time 5 (20) 5 (20) 10 (20) :
Yes, full-time 9 (36) 12 (48) 21 (42)
Smoking
No 24 (96) 22 (88) 46 (92) 0.297
Yes 1(4) 3(12) 4(8) )

Data for categorical variables are presented as Frequency (% of the group); p-value presented for %2, PREHAB =

prehabilitation; CON = control; RP = radical prostatectomy; * statistically significant change (p < 0.05).
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Table 2. Baseline Characteristics of Study Participants

Variable FZEEF;};)B (nC=02NS) P-value*

Continuous Variables

Age (years) 61.04 (8.37) 61.12 (7.53) 0.972
FACT-P Total 135.15 (12.41) 126.16 (15.79) 0.034*
FACT-P - PWB 27.14 (1.31) 26.21 (1.64) 0.036*
FACT-P — SWB 23.28 (5.87) 21.54 (6.83) 0.349
FACT-P — EWB 19.24 (2.78) 17.96 (4.89) 0.275
FACT-P - FWB 23.88 (3.74) 22.89 (4.45) 0.412
FACT-P - PSC 41.60 (3.73) 37.56 (5.75) 0.006*
FACT-F 46.91 (6.38) 45.88 (5.59) 0.553
Weight (kg) 79.89 (13.88) 79.37 (13.34) 0.894
Waist (cm) 96.96 (10.90) 97.74 (12.66) 0.817
BMI (kg/m?) 25.98 (3.94) 26.43 (4.92) 0.724
Body Fat (%) 23.27 (5.11) 22.43 (7.02) 0.635
Grip Strength (kg) 74.16 (16.24) 72.16 (19.21) 0.693
Arm Strength-Elbow Flexion (kg) 35.23 (8.54) 32.19 (9.06) 0.228
Arm Strength-Elbow Extension (kg) 33.65 (6.82) 29.52 (8.33) 0.061
Leg Strength-Knee Flexion (kg) 37.06 (6.57) 36.87 (7.32) 0.943
Leg Strength-Knee Extension (kg) 41.37 (9.09) 44.92 (10.72) 0.370
6MWT Post-HR (bpm) 108.76 (27.18) 112.64 (19.35) 0.564
6MWT Distance (m) 585.08 (85.34) 571.72 (112.59) 0.638

Data for continuous variables are presented as Mean (SD); p-value for between-group

differences using independent sample t-test; PREHAB = prehabilitation; CON = control, FACT-
P = function assessment of cancer therapy-prostate; PWB = physical well-being; SWB = social
well-being; EWB = emotional well-being; FWB = functional well-being; PSC = prostate cancer-

specific concerns; FACT-F = functional assessment of cancer therapy-fatigue; cm =

centimeters; kg = kilograms; kg/m? = kilograms per meter squared; BMI = body mass index;

6MWT = 6-minute walk test; HR = heart rate; bpm = beats per minute; m = meters; higher

FACT score = better outcome; * statistically significant change (p < 0.05).
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Table 3. Baseline Demographics of Dropouts and Non-Dropouts

Variable Nor(\r-l[z%%c;uis E);c;p?g;s Total P-value*
Categorical Variables
Recruitment Method
Clinic Visit 7(18.4) 3(25) 10 (20) 0.619
Contacted Patient (i.e. telephone, letter) 31 (81.6) 9 (75) 50 (80) )
Cancer Stage (TNM Stage)
Tic 1(2.6) 0(0) 1(2)
T2 4(10.5) 2(16.7) 6(12)
T2a 0(0) 1(8.3) 1(2)
T2c 14 (36.8) 1(8.3) 15 (30) 0.183
T3a 15 (39.5) 7 (58.3) 22 (44)
T3b 3(7.9) 0(0) 3(8)
Not Available 1(2.6) 1(8.3) 2(4)
Gleason Score
5 1(2.6) 0(0) 1(2)
6 1(2.6) 2(16.7) 3(6)
7 33 (86.8) 10 (83.3) 43 (86) 0.511
8 1(2.6) 0(0) 1(2) ’
9 1(2.6) 0(0) 1(2)
Not Available 1(2.6) 0(0) 1(2)
Surgery Type
Open Retropubic RP 12 (31.8) 4 (33.3) 16 (32)
Robot-Assisted Laparoscopic RP 26 (68.4) 6 (50) 32 (64) 0.033*
Not Available 0(0) 2(16.7) 2(4)
Ancestry/Ethnicity
White/Caucasian 26 (68.4) 11 (91.7) 37 (74)
Black/Afro-Caribbean/African 6(15.8) 1(8.3) 7 (14)
Latino/Hispanic 1(2.6) 0(0) 1(2)
Arabic (e.g. Lebanon, Palestine) 1(2.6) 0(0) 1(2) 0.818
Ashkenazi Jewish 1(2.8) 0(0) 1(2)
East Asian (China, Korea, Japan) 2(5.3) 0 (0) 2 (4)
South Asian (e.g. India, Pakistan) 1(2.8) 0 (0) 1(2)
Annual Income
< $40,000 7(18.4) 5(41.7) 12 (24)
$40,000 - $80,000 14 (36.8) 4 (33.3) 18 (36) 0.226
> $80,000 17 (44.7) 3 (25) 20 (40)
Marital Status
Single (never married) 2(5.3) 3 (25) 3 (10)
Widowed 2(5.3) 0(0) 2(4)
Married (including common law) 26 (68.4) 6 (50) 32 (64) 0.220
Separated 2(5.3) 0 (0) 2 (4)
Divorced 6(15.8) 3 (25) 9 (18)
Education
Less than High School 1(2.6) 2(16.7) 3(8)
High School Graduate 9(23.7) 1(8.3) 10 (20)
Community College/Trade School 7(18.4) 4 (33.3) 11 (22) 0.245
University Graduate 8(21.1) 1(8.3) 9 (18) i
Graduate University Degree 12 (31.6) 3 (25) 15 (30)
Other 1(2.6) 1(8.3) 2(4)
Work Status
No, retired 11 (28.9) 6 (50) 17 (34)
No, but looking for job 2(5.3) 0(0) 2 (4) 0.376
Yes, part-time 7(18.4) 3 (25) 10 (20) ’
Yes, full-time 18 (47.4) 3 (25) 21 (42)
Smoking
No 35(92.1) 11 (91.7) 46 (92) 0.961
Yes 3(7.9) 1(8.3) 4 (8)

Data for categorical variables are presented as Frequency (% of the group); p-value presented for %% RP = radical

prostatectomy; * statistically significant change (p < 0.05).
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Table 4. Baseline Characteristics of Dropouts and Non-Dropouts

Nor;nD:%%(;uts D(;oscz;t)s P_value®
Continuous Variables
Age (years) 60.00 (7.60) 64.50 (8.12) 0.085
FACT-P Total 131.60 (13.96) 126.66 (17.67) 0.337
FACT-P — PWB 26.72 (1.54) 26.46 (1.63) 0.624
FACT-P — SWB 22.73 (5.73) 21.18 (8.46) 0.487
FACT-P - EWB 18.83 (3.79) 17.73 (4.86) 0.433
FACT-P - FWB 23.31 (4.09) 23.56 (4.37) 0.857
FACT-P - PSC 40.02 (5.61) 37.73 (3.44) 0.207
FACT-F 46.30 (6.29) 46.64 (4.82) 0.870
Weight (kg) 78.95 (12.63) 81.78 (16.29) 0.533
Waist (cm) 96.82 (10.33) 99.04 (15.69) 0.571
BMI (kg/m?) 26.02 (3.81) 26.78 (6.14) 0.613
Body Fat (%) 22.79 (5.67) 23.09 (7.60) 0.887
Grip Strength (kg) 75.16 (17.56) 66.83 (17.02) 0.156
Arm Strength-Elbow Flexion (kg) 34.24 (9.02) 32.02 (8.41) 0.453
Arm Strength-Elbow Extension (kg) 32.78 (8.24) 27.80 (4.86) 0.054
Leg Strength-Knee Flexion (kg) 37.89 (6.22) 33.93 (8.28) 0.218
Leg Strength-Knee Extension (kg) 41.49 (9.69) 48.07 (9.31) 0.155
6MWT Post-HR (bpm) 109.87 (22.42) 113.33 (27.29) 0.660
6MWT Distance (m) 591.26 (96.18) 537.67 (101.24) 0.103

Data for continuous variables are presented as Mean (SD); p-value for between-group
differences using independent sample t-test; FACT-P = function assessment of cancer therapy-
prostate; PWB = physical well-being; SWB = social well-being; EWB = emotional well-being;
FWB = functional well-being; PSC = prostate cancer-specific concerns; FACT-F = functional
assessment of cancer therapy-fatigue; cm = centimeters; kg = kilograms; kg/m? = kilograms per
meter squared; BM| = body mass index; 6MWT = 6-minute walk test; HR = heart rate; bpm =
beats per minute; m = meters; higher FACT score = better outcome; * statistically significant
change (p < 0.05).
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3.2) Feasibility Assessment
3.2.2) Recruitment
The CONSORT (Consolidated Standards of Reporting Trials) diagram is

presented in Figure 1. From February 2014 to September 2015, 318 patients

were screened for eligibility via EPR. Of those patients screened, 64% (n

205/318) were excluded, and of the remaining 113 eligible patients, 56% (n
63/113) refused to enroll. Reasons for exclusion from the study were: on active
surveillance (n = 43), medical/musculoskeletal contraindication (n = 42), opted for
other treatment (n = 31), could not contact (n = 23), language barrier (n = 22), on
treatment (n = 12), surgery < 4 weeks (n = 12), previous cancer treatment (n =
11), non-PCa patient (n = 4), surgery at different hospital (n = 3), and enrolled in
conflicting study (n = 2). Reasons for declining to enroll in the study were: lack of
transportation/too far to travel (n = 25), no response to follow-up (n = 11),
interested in conflicting study (n = 9), not interested/no reason (n = 9), no time (n
= 8), and self-determined inability to participate (n = 1). Fifty patients were
recruited out of the 113 eligible patients approached at the Princess Margaret
Cancer Centre (recruitment rate = 44.2%). These men were randomly assigned
1:1 to either the PREHAB (n = 25) or CON (n = 25) study arm. The mean number
of days between baseline and pre-operative follow-up for the PREHAB and CON

group was 42.1 (SD = 24.8) and 45.1 (SD = 24.6), respectively (p = 0.719).
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