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QUESTION ASKED: How effective is an industry-led,
treatment-integrated, and community-based exercise
program formenwith prostate cancer receiving leuprorelin
acetate for improving outcomes of body weight, cardio-
vascular health, and physical function?

SUMMARY ANSWER: The exercise and support program
was effective in preventing weight gain, reducing blood
pressure, and improving physical function in patients
with prostate cancer treated with androgen-deprivation
therapy. Moreover, patients presenting with the poorest
outcome measures at baseline benefited the most from
participating in the structured and supervised exercise
sessions.

WHAT WE DID: We evaluated the effectiveness of a na-
tionwide community exercise and support program for men
with prostate cancer in Australia that consisted of supervised
moderate- to vigorous-intensity aerobic and resistance
training group exercise sessions conducted weekly or bi-
weekly over 10-18 weeks and investigated the impact of this
programonbodyweight, cardiovascular health, andphysical
function outcomes.

WHAT WE FOUND: Participants (n5 760) in the supervised
exercise program were found to have maintained their body
weight (–0.1 kg; 95% CI [–0.3 to 0.1]; P 5 .331) and ex-
perienced a small but significant reduction in waist circum-
ference(–0.9cm;95%CI [–1.2 to–0.5];P, .001), alongwith
reductions in systolic (–3.7 mmHg; 95% CI [–4.8 to –2.6];
P, .001) and diastolic (–1.7 mmHg; 95% CI [–2.3 to –1.0];
P , .001) blood pressure as well as improvements in car-
diovascular fitness and muscle strength (P , .001). Fur-
thermore, participants reported that they felt that the exercise
program helped increase their fitness level as well as improve
their overall well-beingandbeingpart of anexercisegroupwas
motivating to keep going back to the exercise sessions.

BIAS, CONFOUNDING FACTORS, DRAWBACKS: Although
the programwas designed to be inclusive of all patients
with prostate cancer treated with leuprorelin acetate, the
majority of participants attending the supervised exercise
sessions were either overweight or obese. However, this is
reflective of the general demographic of this patient pop-
ulation and could be regarded as a strength of this study. By
contrast, a self-selection bias may have been introduced
because of consideration of patient preferences in the in-
tervention allocation process, with obese and overweight
patients opting for supervised exercise rather than home-
based training. Consequently, this could have resulted in a
positive outcome bias, where participants were more mo-
tivated toparticipate in astructuredexerciseprogram leading
to more favorable findings.

REAL-LIFE IMPLICATIONS: Androgen-deprivation therapy is
an extensively used and effective treatment for men with
advanced, metastatic, or high-risk prostate cancer; however,
it is also associated with a host of adverse effects such as
fatigue, sexual dysfunction, andunfavorable changes inbody
composition (eg, increased fat mass) that may negatively
affect physical function and quality of life. Furthermore,
comorbidities such as overweight and obesity, cardiovascular
disease, anddiabetes are prevalent in this patient population,
and postdiagnosis weight gain has been associated with
increased all-cause mortality and poorer prostate-specific
outcomes. As demonstrated in the present analysis and
work from other research groups, exercise represents an
effective strategy to counter or mitigate many of these
treatment-related toxicities in men with prostate cancer. To
improve patient outcomes and well-being, we recommend
that oncologists assess, advise, and refer patients to an
appropriately qualified allied health professional for tailored
and targeted exercise prescription and/or enrollment in a
structured and supervised exercise medicine program.
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abstract

PURPOSE Androgen-deprivation therapy in patients with prostate cancer (PCa) is associated with considerable
side effects and secondary comorbidities such as overweight/obesity and cardiovascular disease. The aim of this
study was to investigate the effectiveness of an industry-led, treatment-integrated, community-based exercise
program on outcomes of body weight, cardiovascular health, and physical function.

PATIENTS AND METHODS PCa patients with locally advanced, relapsed, or metastatic disease receiving leu-
prorelin acetate were enrolled across multiple sites in Australia and assigned supervised group exercise un-
dertaken weekly or biweekly (ie, 16 exercise sessions in total) for 10-18 weeks, consisting of aerobic and
resistance training performed at moderate-to-vigorous intensity.

RESULTS Between 2014 and 2020, 760 participants completed the baseline and follow-up assessment.
Participants were age 48-94 years, and most were either overweight (42.1%) or obese (38.1%). Program
compliance was high, with 90% of participants completing all 16 exercise sessions. There was a small but
significant reduction in waist circumference (–0.9 cm; 95%CI [–1.2 to –0.5]; P, .001) and no change in weight
or body mass index. Systolic (–3.7 mmHg; 95% CI [–4.8 to –2.6]; P, .001) and diastolic (–1.7 mmHg; 95% CI
[–2.3 to –1.0]; P , .001) blood pressure were significantly lower after the program. Furthermore, significant
improvements were seen in cardiorespiratory fitness and muscle strength (P , .001). For most of the in-
vestigated outcomes, participants with poorer initial measures had the greatest benefit from participating in the
program.

CONCLUSION The community exercise program was feasible and effective in preventing weight gain, reducing
blood pressure, and improving physical function in patients with PCa on androgen-deprivation therapy.

JCO Oncol Pract 18:e1334-e1341. © 2022 by American Society of Clinical Oncology
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INTRODUCTION

Androgen-deprivation therapy (ADT) is an effective
and extensively used treatment option in the man-
agement of locally advanced and metastatic prostate
cancer to delay disease progression.1-3 However, ADT
is associated with a number of adverse effects in-
cluding hot flushes, loss of libido, lethargy, decreased
bone mineral density, and reduced lean mass, as well
as increased fat mass.4-7 Overweight and obesity are a
common treatment-related adverse effect of ADT, and
postdiagnosis weight gain has been associated with
increased all-cause mortality and poorer prostate-
specific outcomes.8 Moreover, testosterone suppres-
sion has been linked to increased risk of developing
cardiovascular disease.9,10 As a result, comorbidities

such as overweight/obesity and cardiovascular disease
are prevalent in men with prostate cancer and may
negatively affect physical function, disease progres-
sion, and quality of life.11-13

Exercise has been identified as an effective strategy to
counter or mitigate many of these treatment-related
toxicities in well-controlled research settings.14,15 How-
ever, addressing the adverse effects of ADT on fat mass
has proven difficult in men with prostate cancer, and the
impact of self-managed long-term exercise uptake is
largely unknown in this patient population.16,17 Fur-
thermore, widespread adoption and implementation of
exercise programs into clinical care pathways is scarce
and thus, access to appropriate exercise programs for
patients outside of research trials is limited.18
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The Man Plan program is an ongoing Australia-wide
industry-led community-based exercise and support pro-
gram for men diagnosed with locally advanced, relapsed, or
metastatic prostate cancer treated with leuprorelin acetate
(Lucrin, AbbVie Pty Ltd, Mascot, NSW, Australia), and is
considered an integrated part of treatment for these pa-
tients.19 The primary aim of this study was to evaluate the
effectiveness of this program and investigate the impact on
body weight, cardiovascular health, and physical function
outcomes in a large cohort of patients with prostate cancer
treated with ADT. The secondary purpose of this study was
to investigate whether demographic and treatment char-
acteristics moderate the effects of the exercise program.

PATIENTS AND METHODS

Study Design

The Man Plan is a support program for men with prostate
cancer undergoing treatment with leuprorelin acetate and
includes exercise with three forms of delivery: (1) supervised
group exercise, (2) home-based exercise, and (3) a support
program for those patients unable to exercise. Prostate
cancer patients with locally advanced, relapsed, or meta-
static disease receiving leuprorelin acetate were enrolled into
the program by invitation from their attending specialist
across different sites in Australia. Group allocation is based
on patient preference (in consultation with their health care
provider), presence of comorbidities, and individual fitness
levels. Patients were excluded from the supervised and
home-based exercise programs and allocated to the support
only program (ie, no formal exercise) if they had any mus-
culoskeletal, cardiovascular, or neurologic disorders that
prevented them from exercising, were unable to walk 400m,
or could not perform upper and lower limb exercises (eg,
because of symptomatic bone metastases or extensive
metastatic disease). Medical consent was provided at re-
ferral to the exercise program via a dedicated website.20 The
study was approved by the Human Research Ethics Com-
mittee at Edith Cowan University, and all patients provided
written informed consent before participation. The present
analysis of the Man Plan focuses exclusively on outcomes of
participants in the supervised exercise program.

Exercise Program

The community-based exercise program consisted of one
to two exercise sessions each week supervised by an
accredited exercise physiologist (AEP) and was conducted
over a total of 10-18 weeks, depending on participant at-
tendance (16 exercise sessions in total plus initial and final
assessment). The exercise prescription was modeled after
a previously conducted exercise trial in men with prostate
cancer receiving ADT.21 In brief, progressive resistance
training was performed at 6- to 12-repetition maximum and
two-four sets per exercise for upper-body and lower-body
muscle groups. Resistance training was supplemented with
up to 20 minutes of aerobic exercise at 65%-80% of

maximum heart rate or a perceived exertion of 11-13 (6-to-
20-point Borg scale). However, the exercise program was
tailored to each patient’s needs on the basis of professional
judgment of their assigned AEP.

Outcome Measures

For participants in the supervised exercise program, height,
weight, waist circumference, cardiovascular variables (sys-
tolic and diastolic blood pressure, and resting heart rate),
aerobic capacity, and muscle strength were assessed at
baseline and after the final exercise session of the program.
Aerobic capacity (cardiovascular fitness) was assessed using
the 400-m walk test.22 The strength of upper-body and
lower-body muscle groups was assessed with the leg press,
chest press, and seated row exercises. Specifically, the
weight that could be lifted only 10 times was recorded for
each exercise (ie, 10-repetition maximum testing). In ad-
dition, the number ofmodified (ie, knee) push-ups that could
be completed in 30 seconds was recorded. All measure-
ments were collected by an AEP. Where participants com-
pleted the supervised exercise program more than once,
only assessments corresponding to the first time the program
was completed were included in the analysis. Program
satisfaction, subjective effectiveness of the exercise inter-
vention on fitness levels, and attitudes toward exercise were
assessed at the conclusion of the exercise program; surveys
were conducted via telephone by a program coordinator.

Statistical Analysis

Data were analyzed using R version 4.1.0 (The R Foun-
dation). For continuous variables, normal distribution of the
difference between preintervention and postintervention
scores was assessed visually using Q-Q plots. Only data from
participants who completed both the preintervention and
postintervention assessments were included in the analysis.
Descriptive data are presented as mean 6 standard devi-
ation, mean difference (MD; 95% CI), or n (%), unless
indicated otherwise. Variables measured at baseline (pre)
and after 10-18 weeks (post) were compared using paired t-
tests. Effect sizes are based on Cohen’s dwith the root mean
square of preintervention and postintervention standard
deviation as the denominator.23 Multiple linear regression
was used to investigate the association between participant
characteristics (independent variables) and change in
outcome measure (dependent variable). Individual regres-
sion analyses were performed for each outcome separately
with age, time since diagnosis, time since first Lucrin in-
jection, Lucrin injection frequency, family history of prostate
cancer, program compliance, and the baseline value of the
outcome included as independent variables in the model.
All statistical tests were two-tailed, and P , .05 was con-
sidered statistically significant.

RESULTS

From 2014 to 2020, 1,515 participants referred to the Man
Plan program were allocated to the supervised exercise

JCO Oncology Practice e1335

The Man Plan Program



group at participating sites across Australia. Of these, 760
participants (50%) completed anthropometric, cardiovas-
cular, and exercise performance assessments at baseline
as well as after the supervised exercise program and are
reported upon in this analysis. Themean age of participants
was 72 6 7 years and ranged from 48 to 94 years. The
majority of participants were either overweight (42.1%) or
obese (38.1%); and 128 and 32 men, respectively, re-
ported having an immediate or extended family history of
prostate cancer. Median time between receiving their first
Lucrin dose and baseline assessment was 0.85 months,
and quarterly injections (ie, every 3 months) was the most
common treatment schedule. Importantly, the participants
who did not complete the follow-up assessment were not
substantially different in terms of their baseline charac-
teristics from those participants who did complete the
follow-up assessment after the supervised exercise pro-
gram, although median time between receiving their first
Lucrin dose and baseline assessment was slightly longer at
0.98 months (v 0.85 months; P 5 .032).

Program Compliance

Exercise session attendance data were available for 731
participants (96%) who completed both the initial and final
assessments. Overall, 98% of the planned exercise ses-
sions were completed for these participants. Six hundred
fifty-nine participants (90%) completed all 16 allocated
exercise sessions and only four participants attended
, 50% of the program. Considering only participants who
completed the initial but not the final assessment, 53% of
the total planned exercise sessions were completed (on the
basis of exercise session attendance data available for 619
participants [82%] of the participants who did not complete
the final assessment). Of these, 103 participants (17%) still
completed all 16 allocated exercise sessions but did not

attend the final assessment. Furthermore, the median
number of sessions attended by the participants who did
not complete the final assessment was eight, and 295
participants (48%) attended , 50% of the program.

Anthropometric Measures

Anthropometric measures at baseline and postintervention
are presented in Table 1. Following the exercise program,
there were no significant changes in either weight
(MD 5 –0.1 kg; 95% CI [–0.3 to 0.1]; P 5 .331) or body
mass index (BMI; MD 5 –0.03 kg/m2; 95% CI [–0.09 to
0.03]; P 5 .327); however, there was a significant, albeit
modest, reduction in waist circumference (MD5 –0.9 cm;
95% CI [–1.2 to –0.5]; P , .001). Changes in anthropo-
metric measures were significantly associated with baseline
values of the outcome, suggesting that participants with
higher initial values had a greater benefit from the program
(Table 2 and Data Supplement, online only). Furthermore,
better program compliance was significantly associated
with a greater reduction in waist circumference.

Cardiovascular Health

Cardiovascular variables of systolic blood pressure, dia-
stolic blood pressure, and resting heart rate before and
after the exercise intervention are presented in Table 1.
There was no significant change in resting heart rate
(MD 5 0.4 bpm; 95% CI [–0.3 to 1.1]; P 5 .218);
however, both systolic and diastolic blood pressure were
reduced by –3.7 mmHg (95% CI [–4.8 to –2.6]; P, .001)
and –1.7 mmHg (95% CI [–2.3 to –1.0]; P , .001),
respectively, following the exercise intervention, consti-
tuting small-to-negligible effects. As with anthropometric
measures, systolic and diastolic blood pressure as well as
resting heart rate reductions were significantly greater in
participants with higher baseline values (Table 2 and
Data Supplement). In addition, participants showed a

TABLE 1. Anthropometric Measures, Cardiovascular Variables, and Exercise Performance at Baseline and After 10 Weeks for Participants in the Supervised
Exercise Program

Outcome Measure

Baseline 10 Weeks Change From Baseline to 10 Weeks

Mean SD Mean SD Mean 95% CI P d

Weight, kg (n 5 752) 88.0 15.1 87.9 14.8 –0.1 –0.3 to 0.1 .331 –0.01

BMI, kg/m2 (n 5 750) 29.02 4.58 28.99 4.49 –0.03 –0.09 to 0.03 .327 –0.01

Waist circumference, cm (n 5 752) 105.7 12.8 104.8 12.2 –0.9 –1.2 to –0.5 , .001 –0.07

Systolic blood pressure, mmHg (n 5 739) 139.2 17.2 135.5 15.7 –3.7 –4.8 to –2.6 , .001 –0.23

Diastolic blood pressure, mmHg (n 5 741) 79.6 10.9 77.9 9.8 –1.7 –2.3 to –1.0 , .001 –0.16

Resting heart rate, bpm (n 5 736) 71.9 12.7 72.3 12.0 0.4 –0.3 to 1.1 .218 0.03

400-m walk time, seconds (n 5 606) 318.3 82.2 281.2 69.1 –37.1 –42.0 to –32.2 , .001 –0.49

Leg press, kg (n 5 579) 65.0 40.3 84.9 46.1 19.9 17.8 to 21.9 , .001 0.46

Seated row, kg (n 5 648) 38.4 19.0 48.6 20.5 10.2 9.4 to 11.0 , .001 0.51

Chest press, kg (n 5 571) 24.1 15.3 30.8 17.3 6.7 5.9 to 7.5 , .001 0.41

Knee push-ups, repetitions (n 5 508) 13.4 10.5 18.9 12.2 5.5 4.7 to 6.3 , .001 0.48

Abbreviations: BMI, body mass index; SD, standard deviation.
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significantly greater reduction in diastolic blood pressure
with increasing age.

Cardiorespiratory Fitness and Neuromuscular Strength

Physical function outcomes are presented in Table 1. The
exercise intervention resulted in significant improvements

(P , .001) across all outcome measures, with effect sizes
ranging from small (d 5 0.41) to medium (d 5 0.51).
Participants with slower initial 400-m walk times showed
significantly greater performance improvements (Table 2
and Data Supplement). However, older age was signifi-
cantly associated with larger decrements in 400-m walk
performance. Similar findings regarding the impact of age
were observed for the chest press exercise, although the
effect wasminimal. There were no significant moderators of
leg press strength.

Program Satisfaction

Among participants who completed the survey following the
supervised exercise program, 99% indicated they enjoyed
the exercise sessions and 97% reported they felt that the
exercise sessions helped increase their level of fitness
(Table 3). Furthermore, being part of an exercise group
motivated 92% of participants to keep going back to the
exercise sessions and 97% felt that the Man Plan program
had improved their overall well-being. The majority of
participants (94%) indicated that they planned to continue
exercising after the program, with approximately 40%
stating that they would keep in touch with their exercise
physiologist and/or exercise at home, and 24% intending to
join a fitness facility.

DISCUSSION

The Man Plan program is an Australia-wide, industry-led,
treatment-integrated, exercise and support program for
men with prostate cancer receiving leuprorelin acetate. In
this study, we report the findings before and after the
supervised, community-based exercise program and the
effects on body weight, cardiovascular health, and physical
function, as well as self-reported outcomes of program
satisfaction, subjective effectiveness, and attitudes toward
exercise. The exercise sessions were well attended, and the
program was overwhelmingly well received by participants
who noted that exercise was beneficial for improving their
level of fitness and overall well-being. These findings are
substantiated by objectively measured outcomes; the
program resulted in a significant reduction of blood pres-
sure, was successful in maintaining body weight, and
improved components of physical function, including
cardiorespiratory fitness as well as upper-body and lower-
body muscle strength. Importantly, those with poorer initial
outcomes showed greater improvements from participating
in the exercise program.

A common adverse effect of ADT is obesity-related comor-
bidity such as cardiovascular disease and diabetes.24

Although the underlying biological mechanisms of this
link are not fully understood, the widespread use and
clinical benefit of ADT require strategies to be developed to
counteract these common side effects of treatment. Studies
have indicated that structured exercise may represent a
promising approach in this regard.25 Here, we showed that

TABLE 2. Significant Predictors of Change in Anthropometric, Cardiovascular, and
Physical Performance Outcomesa

Predictor of Change in Outcome Measure Coefficient (95% CI) P

Significant predictor(s) of change in
weight, kg

Weight at baseline, kg –0.04 (–0.06 to –0.02) , .001

Significant predictor(s) of change in
BMI, kg/m2

BMI at baseline, kg/m2 –0.05 (–0.07 to –0.03) , .001

Significant predictor(s) of change in
waist circumference, cm

Waist circumference at baseline, cm –0.07 (–0.09 to –0.04) , .001

Program compliance, % –0.06 (–0.10 to –0.02) .002

Significant predictor(s) of change in
systolic blood pressure, mmHg

Systolic blood pressure at baseline,
mmHg

–0.42 (–0.49 to –0.34) , .001

Significant predictor(s) of change in
diastolic blood pressure, mmHg

Diastolic blood pressure at baseline,
mmHg

–0.48 (–0.56 to –0.41) , .001

Age, years –0.14 (–0.27 to –0.02) .017

Significant predictor(s) of change in
resting heart rate, bpm

Resting heart rate at baseline, bpm –0.31 (–0.39 to –0.23) , .001

Significant predictor(s) of change in
400-m walk time, seconds

400-m walk time at baseline, seconds –0.55 (–0.62 to –0.47) , .001

Age, years 1.44 (0.53 to 2.36) .002

Significant predictor(s) of change in
seated row strength, kg

Seated row strength at baseline, kg –0.07 (–0.14 to –0.01) .031

Significant predictor(s) of change chest
press strength, kg

Age, years –0.21 (–0.36 to –0.06) .007

Lucrin injection frequency—every
3 monthsb

–4.41 (–7.77 to –1.05) .010

Lucrin injection frequency—every
4 monthsb

–4.32 (–7.94 to –0.70) .020

Significant predictor(s) of change knee
push-ups, repetitions

Knee push-ups at baseline,
repetitions

–0.23 (–0.33 to –0.13) , .001

Abbreviation: BMI, body mass index.
aFull model characteristics and results are presented in the Data Supplement.
bRelative to Lucrin injection frequency—every 1 month.
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the Man Plan program was successful in maintaining body
weight, which can be seen as a positive outcome, given the
expected weight gain and detriments in body composition
associated with ADT. Conversely, given the BMI category
of the patient population in this study (ie, overweight
[25-29.9 kg/m2]), waist circumference values remained
elevated (ie, $ 100 cm) after the program, despite a slight
reduction.26,27 Indeed, BMI has been found to not signif-
icantly change after exercise interventions in men with
prostate cancer, presumably as a result of concomitant
reductions in fat mass in combination with gains in lean
mass.28 However, our analysis lacks a control group with
nonexercise participants for comparison, and further
quantification of a potential beneficial shift in lean mass as
well as fat mass was not possible, thus preventing more
specific conclusions regarding body composition.

In a previous analysis, Taaffe et al29 found that most men
receiving ADT responded favorably to a resistance-based
multimodal exercise program in terms of benefits for body
composition, muscle strength, and physical function.
These findings are supported by this study, with almost all
participants improving in at least one of the assessed
outcome measures (individual data not shown). Further-
more, the changes in muscle strength and physical
function as well as systolic and diastolic blood pressure are
consistent with the results of randomized controlled trials,
with changes in physical function being slightly larger in this
study, whereas changes in systolic and diastolic blood
pressure were slightly smaller compared with randomized
controlled trial results.30,31 Unsurprisingly, participants with
poorer baseline values had a better response to the exercise
program. This result is in line with previous data, where it

was shown that, for example, fatigue and psychologic
distress were alleviated the most in men with prostate
cancer who had the highest symptom burden at
baseline.32,33 Hence, if well enough to exercise (ie, pre-
senting with no imminent contraindications), patients with
initially high symptomatology that would perhaps not be
considered suitable for exercise should be considered for
referral to a qualified exercise professional after careful
evaluation as they may represent the population to gain the
most from participating in a structured and supervised
exercise program.

The Man Plan program was well received by participants
who provided feedback at the end of the intervention, and
they felt that the exercise sessions had helped improve their
fitness and overall well-being. Furthermore, the group
setting was motivating to maintain a regular exercise reg-
imen as stated by the men. In line with the results of this
study, Reale et al34 reported that all participants in a su-
pervised exercise program for men on ADT embedded into
standard prostate cancer care believed that exercise has
beneficial effects on physical, psychologic, and social as-
pects. They also pointed out that it is possible to deliver
national care recommendations on exercise by working
together with community partners.34 Similarly, the Man
Plan was initiated by industry sponsors in collaboration with
public research institutions and delivered by existing ser-
vices in the community across Australia. These partner-
ships and networks are crucial to provide sustainable,
comprehensive, and widespread care to patients with
prostate cancer during treatment.

A limitation of this analysis is the entirely observational
nature of this cohort study with a group of patients with
prostate cancer receiving exercise and hormone therapy as
part of their cancer management but no comparator group
of patients receiving hormone therapy and no exercise.
However, we have illustrated that the findings from the
present analysis are comparable with those of randomized
controlled trials in this setting. Moreover, given the exclu-
sion criteria, it is not expected that the participants in the
Man Plan, specifically the supervised exercise group, would
substantially differ from those of other trials in this patient
population. A further potential limitation of this study is the
patient-dictated intervention allocation process of the Man
Plan program, which may have resulted in self-selection as
well as positive outcome bias that could have led to fa-
vorable findings owing to participants beingmoremotivated
to participate in a structured exercise program. However,
patient preferences in the intervention allocation process
may have helped to increase compliance with the program,
thus resulting in superior outcomes that are arguably more
reflective of a real-world setting in which patients wish to
undertake supervised exercise. Another caveat of this study
concerns the linear regression analysis. It should be noted
that some of the models explained little of the observed
variance, indicating that other variables not assessed in the

TABLE 3. Survey Questions and Responses for Participants in the Supervised
Exercise Program at 10 Weeks

Survey Question
Yes,

No. (%)
No,

No. (%)

Have you enjoyed the exercise sessions? 688 (99) 9 (1)

Do you feel that the exercise sessions have
helped increase your level of fitness?

675 (97) 23 (3)

Have you found that being part of an exercise
group has helped motivate you to keep
going back to the sessions?

637 (92) 57 (8)

Do you feel that The Man Plan support program
has improved your overall well-being?

677 (97) 20 (3)

Now that you have completed your 18 exercise
sessions, do you plan to continue
exercising?

659 (94) 39 (6)

If yes, participants were asked the following
questions:a

Do you plan to keep seeing your exercise
physiologist?

275 (42) 384 (58)

Do you plan to join a gym? 155 (24) 504 (76)

Do you plan to exercise at home? 248 (38) 411 (62)

aParticipants could answer yes (or no) to any or all of the questions listed below.
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present investigation aremore influential in predicting changes
in body weight and waist circumference, blood pressure, and
physical function outcomes. Given the scale of the Man Plan
program, it was not feasible to collect a more comprehensive
set of patient, cancer, and treatment characteristics, but with
increasing ease of use of online technologies, extended (eg,
online capture of patient-reported outcomes that are directly
linked to the study database) and automated (eg, electronic/
mobile health devices to assess vital signs and training pa-
rameters such as intensity and duration) data-capturing efforts
should be considered to better characterize ongoing and fu-
ture large-scale implementation projects.

In conclusion, The Man Plan program—a treatment-
integrated, community-based, and industry-led exercise
and support program for men with prostate cancer re-
ceiving leuprorelin acetate—is a feasible, effective, and
enjoyable intervention to prevent weight gain, reduce blood
pressure, and improve physical function. Moreover, pa-
tients presenting with the poorest outcome measures at
baseline benefited the most from participating in the
structured and supervised exercise sessions. Conse-
quently, where possible, exercise as an adjunct therapy for
patients with prostate cancer undergoing treatment should
be offered to enhance function and well-being.

AFFILIATIONS
1Exercise Medicine Research Institute, Edith Cowan University,
Joondalup, WA, Australia
2School of Medical and Health Sciences, Edith Cowan University,
Joondalup, WA, Australia
3Medical School, Surgery, University of Western Australia, Perth, WA,
Australia
4Urology Department, Fiona Stanley Hospital, Murdoch, WA, Australia
5Department of Radiation Oncology, Sir Charles Gairdner Hospital,
Nedlands, WA, Australia
6GenesisCare, Joondalup, WA, Australia

CORRESPONDING AUTHOR
Robert U. Newton, PhD, DSc, Exercise Medicine Research Institute,
Edith Cowan University, 270 Joondalup Dr, Joondalup, WA 6027,
Australia; e-mail: r.newton@ecu.edu.au.

SUPPORT
O.S. is supported by a PhD scholarship from the National Health and
Medical Research Council Centre of Research Excellence in Prostate
Cancer Survivorship.

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF
INTEREST
Disclosures provided by the authors are available with this article at DOI
https://doi.org/10.1200/OP.21.00745.

AUTHOR CONTRIBUTIONS
Conception and design: Oliver Schumacher, Daniel A. Galvão, Nigel Spry,
Dickon Hayne, Robert U. Newton
Financial support: Daniel A. Galvão
Administrative support: Daniel A. Galvão, Dennis R. Taaffe
Provision of studymaterials or patients:Nigel Spry, DickonHayne, Colin Tang,
Raphael Chee
Collection and assembly of data: Oliver Schumacher, Daniel A. Galvão,
Robert U. Newton
Data analysis and interpretation: All authors
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

ACKNOWLEDGMENT
The Man Plan program is a patient support initiative funded by AbbVie,
and developed and provided by Partizan Worldwide and the St George
Hospital.
The authors acknowledge AbbVie and Partizan Worldwide for providing
the deidentified data on the Man Plan participants for our analysis and
production of this publication.

REFERENCES
1. Heidenreich A, Bastian PJ, Bellmunt J, et al: EAU guidelines on prostate cancer. Part II: Treatment of advanced, relapsing, and castration-resistant prostate

cancer. Eur Urol 65:467-479, 2014

2. Bolla M, Neven A, Maingon P, et al: Short androgen suppression and radiation dose escalation in prostate cancer: 12-year results of EORTC trial 22991 in
patients with localized intermediate-risk disease. J Clin Oncol 39:3022-3033, 2021

3. Spratt DE, Malone S, Roy S, et al: Prostate radiotherapy with adjuvant androgen deprivation therapy (ADT) improves metastasis-free survival compared to
neoadjuvant ADT: An individual patient meta-analysis. J Clin Oncol 39:136-144, 2021

4. Gommersall LM, Hayne D, Shergill IS, et al: Luteinising hormone releasing hormone analogues in the treatment of prostate cancer. Expert Opin Pharmacother 3:
1685-1692, 2002

5. Galvão DA, Spry NA, Taaffe DR, et al: Changes in muscle, fat and bone mass after 36 weeks of maximal androgen blockade for prostate cancer. BJU Int 102:
44-47, 2008

6. Smith MR, Finkelstein JS, McGovern FJ, et al: Changes in body composition during androgen deprivation therapy for prostate cancer. J Clin Endocrinol Metab
87:599-603, 2002

7. Smith MR: Changes in fat and lean body mass during androgen-deprivation therapy for prostate cancer. Urology 63:742-745, 2004

8. Troeschel AN, Hartman TJ, Jacobs EJ, et al: Postdiagnosis body mass index, weight change, andmortality from prostate cancer, cardiovascular disease, and all
causes among survivors of nonmetastatic prostate cancer. J Clin Oncol 38:2018-2027, 2020

9. Hu JR, Duncan MS, Morgans AK, et al: Cardiovascular effects of androgen deprivation therapy in prostate cancer: Contemporary meta-analyses. Arterioscler
Thromb Vasc Biol 40:e55-e64, 2020

10. Gupta D, Lee Chuy K, Yang JC, et al: Cardiovascular andmetabolic effects of androgen-deprivation therapy for prostate cancer. J Oncol Pract 14:580-587, 2018

JCO Oncology Practice e1339

The Man Plan Program

mailto:r.newton@ecu.edu.au
https://ascopubs.org/doi/full/10.1200/op.21.00745


11. Cheung AS, de Rooy C, Hoermann R, et al: Quality of life decrements in men with prostate cancer undergoing androgen deprivation therapy. Clin Endocrinol
(Oxf) 86:388-394, 2017

12. Dickerman BA, Ahearn TU, Giovannucci E, et al: Weight change, obesity and risk of prostate cancer progression among men with clinically localized prostate
cancer. Int J Cancer 141:933-944, 2017

13. Galvão DA, Taaffe DR, Spry N, et al: Reduced muscle strength and functional performance in men with prostate cancer undergoing androgen suppression: A
comprehensive cross-sectional investigation. Prostate Cancer Prostatic Dis 12:198-203, 2009

14. Bourke L, Smith D, Steed L, et al: Exercise for men with prostate cancer: A systematic review and meta-analysis. Eur Urol 69:693-703, 2016

15. Nguyen PL, Alibhai SM, Basaria S, et al: Adverse effects of androgen deprivation therapy and strategies to mitigate them. Eur Urol 67:825-836, 2015

16. Wilson RL, Taaffe DR, Newton RU, et al: Using exercise and nutrition to alter fat and lean mass in men with prostate cancer receiving androgen deprivation
therapy: A narrative review. Nutrients 13:1664, 2021

17. Wilson RL, Taaffe DR, Newton RU, et al: Maintaining weight loss in obese men with prostate cancer following a supervised exercise and nutrition program–a
pilot study. Cancers (Basel) 13:3411, 2021

18. Bourke L, Turner R, Greasley R, et al: A multi-centre investigation of delivering national guidelines on exercise training for men with advanced prostate cancer
undergoing androgen deprivation therapy in the UK NHS. PLoS One 13:e0197606, 2018

19. Beydoun N, Bucci JA, Chin YS, et al: Prospective study of exercise intervention in prostate cancer patients on androgen deprivation therapy. J Med Imaging
Radiat Oncol 58:369-376, 2014

20. AbbVie Pty Ltd: The Man Plan. https://www.themanplan.com.au

21. Galvão DA, Taaffe DR, Spry N, et al: Combined resistance and aerobic exercise program reversesmuscle loss inmen undergoing androgen suppression therapy
for prostate cancer without bone metastases: A randomized controlled trial. J Clin Oncol 28:340-347, 2010

22. Galvão DA, Nosaka K, Taaffe DR, et al: Resistance training and reduction of treatment side effects in prostate cancer patients. Med Sci Sports Exerc 38:
2045-2052, 2006

23. Lakens D: Calculating and reporting effect sizes to facilitate cumulative science: A practical primer for t-tests and ANOVAs. Front Psychol 4:863, 2013

24. Keating NL, O’Malley AJ, Smith MR: Diabetes and cardiovascular disease during androgen deprivation therapy for prostate cancer. J Clin Oncol 24:4448-4456,
2006

25. Kiwata JL, Dorff TB, Schroeder ET, et al: A review of clinical effects associated with metabolic syndrome and exercise in prostate cancer patients. Prostate
Cancer Prostatic Dis 19:323-332, 2016

26. Ross R, Neeland IJ, Yamashita S, et al: Waist circumference as a vital sign in clinical practice: A consensus statement from the IAS and ICCRWorking Group on
Visceral Obesity. Nat Rev Endocrinol 16:177-189, 2020

27. Ardern CI, Janssen I, Ross R, et al: Development of health-related waist circumference thresholds within BMI categories. Obes Res 12:1094-1103, 2004

28. Lopez P, Newton RU, Taaffe DR, et al: Interventions for improving body composition in men with prostate cancer: A systematic review and network meta-
analysis. Med Sci Sports Exerc 54:728-740, 2022

29. Taaffe DR, Newton RU, Spry N, et al: Responsiveness to resistance-basedmultimodal exercise amongmenwith prostate cancer receiving androgen deprivation
therapy. J Natl Compr Canc Netw 17:1211-1220, 2019

30. Bourke L, Gilbert S, Hooper R, et al: Lifestyle changes for improving disease-specific quality of life in sedentary men on long-term androgen-deprivation therapy
for advanced prostate cancer: A randomised controlled trial. Eur Urol 65:865-872, 2014

31. Cormie P, Galvão DA, Spry N, et al: Can supervised exercise prevent treatment toxicity in patients with prostate cancer initiating androgen-deprivation therapy: A
randomised controlled trial. BJU Int 115:256-266, 2015

32. Taaffe DR, Newton RU, Spry N, et al: Effects of different exercise modalities on fatigue in prostate cancer patients undergoing androgen deprivation therapy: A
year-long randomised controlled trial. Eur Urol 72:293-299, 2017

33. Galvão DA, Newton RU, Chambers SK, et al: Psychological distress in men with prostate cancer undertaking androgen deprivation therapy: Modifying effects of
exercise from a year-long randomized controlled trial. Prostate Cancer Prostatic Dis 24:758-766, 2021

34. Reale S, Turner RR, Sutton E, et al: Embedding supervised exercise training for men on androgen deprivation therapy into standard prostate cancer care: A
feasibility and acceptability study (the STAMINA trial). Sci Rep 11:12470, 2021

n n n

e1340 © 2022 by American Society of Clinical Oncology Volume 18, Issue 8

Schumacher et al

https://www.themanplan.com.au


AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Nationwide Industry-Led Community Exercise Program for Men With Locally Advanced, Relapsed, or Metastatic Prostate Cancer on Androgen-Deprivation

Therapy

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated unless otherwise noted.
Relationships are self-held unless noted. I5 Immediate Family Member, Inst5My Institution. Relationships may not relate to the subject matter of this manuscript.
For more information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or ascopubs.org/op/authors/author-center.

Open Payments is a public database containing information reported by companies about payments made to US-licensed physicians (Open Payments).

Dickon Hayne

Consulting or Advisory Role: BMS, Urogen Pharma
Research Funding: Telix Pharmaceuticals (Inst), AstraZeneca (Inst)
Uncompensated Relationships: Abbott/AbbVie

Colin Tang

Stock and Other Ownership Interests: Pfizer

Raphael Chee

Employment: Genesis Cancer Care
Leadership: GenesisCare
Stock and Other Ownership Interests: GenesisCare

Robert U. Newton

Honoraria: GenesisCare
Research Funding: Ipsen
Travel, Accommodations, Expenses: Genesis Cancer Care

No other potential conflicts of interest were reported.

JCO Oncology Practice e1341

The Man Plan Program

http://www.asco.org/rwc
https://ascopubs.org/op/authors/author-center
https://openpaymentsdata.cms.gov/

	Nationwide Industry-Led Community Exercise Program for Men With Locally Advanced, Relapsed, or Metastatic Prostate Cancer o ...
	INTRODUCTION
	PATIENTS AND METHODS
	Study Design
	Exercise Program
	Outcome Measures
	Statistical Analysis

	RESULTS
	Program Compliance
	Anthropometric Measures
	Cardiovascular Health
	Cardiorespiratory Fitness and Neuromuscular Strength
	Program Satisfaction

	DISCUSSION
	REFERENCES
	opopOPJCO Oncology PracticeJ Onc Prac2688-15272688-1535Wolters Kluwer HealthOP.21.0074510.1200/OP.21.00745Original Contribu ...

	op.21.00745ReCAP.pdf
	Nationwide Industry-Led Community Exercise Program for Men With Locally Advanced, Relapsed, or Metastatic Prostate Cancer o ...


