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Abstract

Men�who�undergo�long-term�androgen�deprivation�therapy�(ADT)�may�
experience�systemic�side�effects�similar�to�the�classical�metabolic�syn-
drome.�Exercise�is�a�potential�strategy�for�offsetting�the�adverse�effects�
of�ADT�among�patients�with�prostate�cancer,�resulting�in�improved�
muscular�resistance�and�positive�outcomes�on�body�size�and�com-
position.�Fitness�(aerobic�capacity),�fatigue�and�certain�quality�of�life�
(QOL)�outcomes�may�also�improve�in�response�to�a�regular�exercise�
regimen.�Caution�and�cardiovascular�screening�are�merited�given�the�
elderly�population�with�this�disease.

Introduction 

With improvements in health, sanitation and social conditions,
the average life expectancy of Canadians is increasing. The
result is that by 2036, more than 20% of the population is
expected to live beyond 65.1 With age comes a decline in the
determinants of physical functioning, including muscle mass,
strength/power and maximal exercise capacity. This in turn
facilitates the accumulation of body fat and insulin resistance.

The impairments associated with aging can affect activities
of daily living. Frailty may occur when impairments in func-
tion and reductions in physiologic reserves are severe enough
to cause disability.2 Frailty is defined as a clinical syndrome
when 3 or more the following are present:3

•	 Unintentional weight loss (4.5 kg in past year)
•	 Exhaustion (self-reported)
•	 Weakness (grip strength, lowest 20%)
•	 Walking speed (15 feet, slowest 20%)
•	 Low physical activity (kcal/week, lowest 20%)

The endocrine changes that occur with aging include a
decline in growth hormone (GH) beginning around the third
decade of life. Circulating insulin-like growth factor 1 levels
decline in parallel to GH, along with testosterone levels, leading

to hypogonadism. An estimated 20% of men aged 60 to 70 are
considered hypogonadal, defined by testosterone levels below
11.2 nmol/L.4 This percentage increases to 50% in men 80
and older. As a result, both exercise capacity and the anabolic
hormone profile necessary for the maintenance of muscle tissue
integrity are compromised in older men. Muscle function and
exercise capacity can be improved through high-intensity resist-
ance training;5 however, the hypertrophic response of muscle to
training is blunted in older men compared with their younger
counterparts, due in part to the deficient anabolic hormone
profile.6,7 Muscle function may be further compromised in men
with prostate cancer.

The development and progression of prostate cancer are
dependent on signaling through the androgen receptor, and
therapies that block testicular sources of androgen – or andro-
gen deprivation therapy (ADT) – remain the cornerstone of
treatment for advanced prostate cancer. Men who undergo
long-term ADT may experience systemic side effects typical of
the features of metabolic syndrome, including loss of muscle
mass, increased fat mass and development of central adiposity,
hyperlipidemia, increased risk of cardiovascular morbidity/mor-
tality, hyperglycemia and hyperinsulinemia.8-11 Whether these
changes in cardiometabolic risk factors translate to an increased
risk of cardiovascular events is unclear. While some individual
studies have suggested that ADT may increase a man’s risk of
dying from cardiovascular causes,12-14 a meta-analysis of more
than 4000 patients found no evidence that ADT increases the
risk of cardiovascular death among men with unfavourable-risk,
non-metastatic prostate cancer.15 Nonetheless, a joint advisory
by the American Heart Association, American Cancer Society
and American Urological Association recommends that patients
undergoing ADT be monitored for metabolic changes and pro-
vided with the appropriate secondary prevention measures.16

Exercise may be a potential strategy for offsetting the adverse
effects of ADT. Resistance exercise has been shown to lessen
the metabolic effects of ADT in men with prostate cancer,
reducing fatigue and improving quality of life and muscular fit-
ness.17 Among men with prostate cancer, radiotherapy may also
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result in fatigue, reduced quality of life and declines in physical
fitness. Both resistance and aerobic exercise have been shown
to reduce the fatigue associated with radiotherapy in men with
prostate cancer.18 In the long term, resistance exercise generated
longer-term improvements and additional benefits on quality
of life, strength, triglycerides and body fat. Exercise may also
help to attenuate the bone loss associated with ADT, thereby
reducing the risk of fracture. Bone-loading activities stimulate
positive changes in bone metabolism, and there is evidence
that resistance training and high-impact loading exercises can
positively influence bone health.19 In a systematic review, men
with prostate cancer undergoing ADT benefited from exercise
training, demonstrating consistent positive results in physical
and muscular performance and lean body mass/muscle volume.
However, effects on bone health, cardiometabolic risk markers
and quality of life remain less clear.20

A consensus by the American College of Sports Medicine
(ACSM)21 on exercise and cancer determined that exercise is a
safe and effective means of reducing many of the side effects
associated with prostate cancer treatment and androgen sup-
pression. In general, the ACSM recommends moderate-intensity
aerobic physical activity for a minimum of 30 minutes, 5 days
per week, or vigorous-intensity aerobic activity for a minimum
of 20 minutes, 3 days per week, to promote and maintain health
in older adults.22 Resistance training should be performed a
minimum of 2 days a week, incorporating 8 to 10 exercises
with 10 to 15 repetitions using major muscle groups during
each session. Aerobic or resistance training days should also
incorporate flexibility activities for a minimum of 10 minutes,
involving 3 to 4 sets of 10- to 30-second static stretches.22

Conclusions 

Exercise is a safe and effective adjunct to therapy for patients
with prostate cancer. Although caution is merited given the
elderly population, exercise has been shown to improve mus-
cular resistance and result in positive outcomes on body size
and composition. Fitness (aerobic capacity), fatigue, and certain
quality of life outcomes may also improve in response to a
regular exercise regimen.

Because energy balance appears to be an important factor in
prevention and cancer-specific outcomes, moderate-intensity
exercise programs are considered a safe and beneficial adjunct
to the treatment plan for the aging male with or without prostate
cancer. For patients with prostate cancer undergoing ADT, an
exercise regimen should be considered to decrease the effects
of any musculoskeletal adverse events, especially since exercise
also has the potential to improve cardiovascular and overall
health.
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