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Abstract
This background paper reviews the limited literature available on the
topic of ‘older adult cancer survivors and exercise following treatment’. Few exercise and cancer researchers restrict their trials to older cancer survivors (however deﬁned). Most research has been on breast cancer, which contains some
older women, but the mean age is typically in the low 50s. Given that the
majority of the published papers have included middle aged participants,
The authors reported
and are focused on the major cancers (i.e., prostate, lung, colon, breast),
that the current literature
articles were selected based primarily upon their speciﬁcity to older adult
cancer survivors and exercise following treatment. However it should be
‘provides sufﬁcient
noted that in many of the studies, that have been referenced, the research
evidence that exercise is
designs included the effects of exercise during and following treatment. This
a safe and well-tolerated
review will focus only on post-treatment participants.
The reviewer had access to the Seniors Health Research Transfer Network
(SHRTN) for literature searches (Ageline, Cochrane Database of Systematic
Reviews, Medline 2005-, Healthstar 1999-, PsyInfo 2002-, Nursing and Allied
Health, Canadian Periodicals, Expanded Academic, Academic Online) and
ability to access full copies of selected articles, where warranted. Over 200
abstracts were initially screened (although the search terms may have impacted such a long listing) and short listed to 80 potentially relevant articles.
Subsequently, 49 published articles were selected for use in the writing of
this background paper.

supportive intervention
that physicians can
recommend to their
patients following the
completion of primary
therapy’.

The primary purpose of the background paper is to provide the scientiﬁc evidence to
support a document for physical activity practitioners who work with cancer survivors
(post-treatment) in the ﬁtness centres across Canada e.g., Municipal sector, Y’s, private
clubs, etc. This practitioner document will then be written in ‘clear language’ for a
consumer document and made available to older adult cancer survivors across Canada.
The purpose of these outcome document is to inform the practitioner and consumer
about (but not be limited to) the beneﬁts of exercise for older adult cancer survivors;
precautions; how to get started/prudent ﬁrst steps (or continue in the case of adults
who are already active); other considerations; and recommended/suggested exercise
guidelines. The information included does not represent an exhaustive review of all
literature on older adult cancer survivors but rather papers selected at the discretion
of the reviewer for the purpose of the Active Living Coalition for Older Adults (ALCOA)
project.
The growing evidence suggests that physical activity is safe, during or after completion of treatment, and results in improved outcomes such as cardio respiratory ﬁtness,
for Older Adult Cancer Survivors and Exercise
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reduction in fatigue, symptoms, quality of life, mental health, or change in body size.
There are no cancer-speciﬁc evidence-based guidelines, or to the best of our knowledge, any position statement by any group regarding exercise for cancer survivors or
for cancer patients in general; little information regarding the best kind of exercise
program; or the best way to reach and motivate older adult cancer survivors.

Introduction
Deﬁning the Older Adult for the Purpose of this Paper
Most organizations deﬁne the older adult as ≧ 65 years of age, although The American
College of Sports Medicine deemed it appropriate to issue a separate recommendation for older adults - men and women age ≧65 yr1, and adults age 50 to 64 yr2. The
Public Health Agency of Canada and the Active Living Coalition for Older Adults uses
≧ 55 years, as reﬂected in Canada’s Physical Activity Guide to Healthy Active Living for
Older Adults. For the purpose of this paper we have utilized an age range ≧ 50 years
of age with particular emphasis on literature pertaining to the upper ranges
(≧ 65 years). Also, as opposed to deﬁning cancer survivorship (which refers
to any individual diagnosed with cancer, from the time of discovery and for
The authors concluded
the balance of life), the information in this paper has been limited to ‘the role
that a supervised,
of exercise post-treatment in older adult cancer survivors’.

high-intensity strength
training program
Canadian Statistics
seems to be an effective
Note: All tables have been included in the Appendices for
quick reference.
means to improve
muscle strength,
Estimates for Overall Cancer Incidence and Mortality
cardiopulmonary
An estimated 166,400 new cases of cancer and 73,800 deaths from cancer
function, and health
will occur in Canada in 2008 (Table 1)3. Men outnumber women for both
related quality of life and new cases and deaths. Not counting non-melanoma skin cancers, three types
of cancer account for at least 55% of new cases in each sex: prostate, lung
should be incorporated
and colorectal in males and breast, lung and colorectal in females. Lung
in cancer rehabilitation
cancer remains the leading cause of cancer death for both men and women.
Overall, colorectal cancer is the second leading cause of death from cancer.
programs.
Age and Sex Distribution of Cancer

Cancer is primarily a disease of older Canadians. The estimates for 2008 shown in
Table 24 indicate that about 71,000 new cases (42%) and 45,000 cancer deaths
(60%) will occur in Canadians aged 70 years or more, while an additional 44,100 new
cases (27%) and 16,200 deaths (22%) will occur in those aged 60-69. In contrast, less
than 1% of new cases and deaths occur prior to age 20. The median age at cancer
diagnosis is between 65 and 69 years of age and at death between 70 and 74 for both
sexes.

Selected Cancers
The age and sex distribution for the most common cancers in Canadians are presented
in Table 35. More than half of all newly diagnosed lung and colorectal cancers will
occur among Canadians aged 70 or more. In contrast, breast cancer occurs primarily
in women between the ages of 50 and 69. Only 28% of breast cancers are diagnosed
over age 69, while 20% occur in women under age 50. It is notable that although half
the new cases of breast cancer are estimated to occur between age 50 and 69, more
deaths from breast cancer will occur in the 80 and older age group, reﬂecting the
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beneﬁts of screening and treatment in middle-aged women. Prostate cancer will be
diagnosed most frequently in men aged 60-69, but more prostate cancer deaths occur
in the 80 and older age group. This pattern likely reﬂects the effect of screening in the
younger men and the long natural history of the disease in many.

Probability of Developing/Dying from Cancer
On the basis of current incidence rates, almost 40% of Canadian women and almost
45% of men will develop cancer during their lifetimes. On the basis of current mortality rates, 24% of women and almost 29% of men, or approximately 1 out of every 4
Canadians, will die from cancer.

What is the relative survival ratio?
The relative survival ratio is the preferred measure for assessing the survival of cancer
patients in a population. It is deﬁned as the ratio of the observed survival for a group
of cancer patients to the survival expected for people in the same general population.
A ﬁve-year relative survival ratio of 80% means that people with that cancer
had 80% of the likelihood of living for 5 years after diagnosis compared to
similar people in the general population. An alternative interpretation is that
20% of people with that cancer died within 5 years of diagnosis as a direct
or indirect result of their cancer, or the risk factors that predisposed them to
develop cancer.

Five-year Relative Cancer Survival
Relative survival ratios were highest for thyroid, testicular, prostate cancer,
and melanoma. Relative survival ratios were lowest for pancreatic, esophageal, lung, and liver cancer. Relative survival for lung cancer tends to decline
with increasing age.

Estimated relative survival ratios for the most common
cancers

The authors concluded
that a 12-week
home-based walking
intervention program
was safe and effective
for increasing short-term
physical activity levels

Estimates included here were produced by Statistics Canada speciﬁcally for
their 2008 publication. Canadian ﬁve-year relative survival ratios for the
period from 2001 to 2003 are shown in Table 46. The data are presented for
all invasive cancers combined and for selected cancers in descending order
of survival for both sexes combined.
Five-year RSRs were highest for thyroid (98%) and testicular (96%) cancer. Among
men, prostate cancer also had a very favourable prognosis (95% RSR) as did melanoma among women (93% RSR). The lowest RSRs were observed among those diagnosed with pancreatic cancer (6%) followed by cancers of the esophagus (14%),
lung (males 13%, females 18%) and liver (males 17%, females 16%). For most of the
cancers examined, survival was similar or superior among women.

Estimated relative survival ratios for selected cancers
Five-year relative survival for both breast and prostate cancer was quite favourable for
all age groups examined, though reduced somewhat among those diagnosed at relatively very young or very old ages (Table 5)7. The best prognosis for breast cancer was
observed among those diagnosed between the ages of 40 and 79 (88%); for prostate
cancer, men aged 50 to 79 faired best at 96%. It is uncertain whether the underlying
reasons for the poorer survival among those diagnosed with prostate cancer before
the age of 50 are biologically or socially/behaviourally based. For lung cancer, relative
for Older Adult Cancer Survivors and Exercise
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survival was highest in the youngest age group, and then generally decreased with increasing age from 39% among those 20 to 39 years at diagnosis to 9% among those
aged 80 to 99 at diagnosis. With the exception of those in the oldest group, survival
was consistent across age groups for colorectal cancer (64%). Relative survival is generally poorer among those diagnosed with cancer at an older age because they may
receive less therapy due to the presence of other diseases or conditions which reduce
the body’s ability to tolerate and respond to cancer treatments (referred to as ‘co-morbidity’); and they may receive less aggressive treatment independently of co-morbidity.

Conditions Affecting Older Adult Cancer Survivors
Effects of Cancer Interventions
The most common medical interventions for cancer include surgery, radiation therapy,
and systemic therapies (i.e., drugs) such as chemotherapy and hormone therapy.
Although these interventions can improve survival, they also cause side effects, decrements in physical functioning and quality of life (QoL), and an increased risk
for second cancers and other major health conditions such as cardiovascular
disease, osteoporosis, and obesity.8

The authors concluded
Exercise interventions have proven beneﬁts in reducing the functional ability
that moderate intensity,
declines associated with cancer and its treatment, and also play an imporindividualized,
tant role in preventing co-morbidities and in reducing risk of death from
causes other than cancer. 9,10
prescriptive exercise
intervention maintains or Other Conditions that Affect Older Adult Cancer Survivors
improves cardiovascular A cancer diagnosis is often made in the context of other medical conditions.
and pulmonary function Older adult cancer survivors are often faced with coping with cancer while
dealing with age-related disabilities, such as deterioration in mobility, vision,
with concomitant
and strength. In addition, an inability to cope may lead to deterioration in
reductions in fatigue in
aspects of psychological QoL, such as symptoms of depression, anxiety, and
cancer survivors during
delirium11; social and emotional issues such as widowhood, retirement, and
declining social support12; and age related changes in cardiac, renal, puland following cancer
monary, and gastrointestinal systems (which may increase the likelihood of
treatment.
13
toxicities from cancer treatments).

As such, cancer survivors are at an increased risk for co-morbid conditions
such as cardiovascular disease, diabetes, osteoporosis, hypertension, overweight, and obesity, which may be directly attributed to cancer treatment, their personal genetic disposition, and lifestyle practices. Some of these factors can be reduced
by physical activity interventions.

The Determinants of Survival
The prognosis of a cancer patient may be inﬂuenced by host factors (e.g., age, sex, comorbid conditions, socio-economic status and lifestyle factors), tumour-related factors
(e.g., stage of disease, histological subtype), and system factors related to cancer control (e.g., availability and quality of early detection, diagnostic and treatment services).
Stage of disease at diagnosis is a very important prognostic indicator but is not yet
available in Canada at a population level. (Canadian Cancer Statistics 2008)
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Disease Recurrence and Survival
Although it is unknown whether exercise will reduce the risk of cancer recurrence,
other diseases, or extend survival after a cancer diagnosis14, preliminary evidence suggests that exercise (before or after treatment) may prolong survival for individuals with
breast, prostate, and colon cancer. 15,16,17,18,19,20

Limitations Of The Research
The beneﬁts of exercise for older adult cancer survivors is only beginning to be described and there are a number of limitations to the current research that is available.
Courneya et al. (2004) reviewed 50 studies on exercise in cancer survivors from an aging perspective. It was concluded that the majority of the papers targeted middle-aged
cancer survivors (48 +/- 9 years) as opposed to older adult cancer survivors (65 and
older). 21
In a review by Courneya and Karvinen (2007) it was reported that, although
most of the research about exercise in cancer survivors is derived largely
from middle-aged survivors, this limited research suggests that, compared
with middle-aged cancer survivors, older cancer survivors:
•
•
•
•

derive similar beneﬁts from exercise
have lower exercise participation rates
have more difﬁculty adhering to an exercise program
have different determinants of exercise motivation and behaviour.22

Schwartz (2008), in an article written to provide a summary of the research
on the effects of exercise on cancer survivors during and following cancer
treatment, reviewed 38 studies that examined exercise following the completion of cancer treatment. Interventions consisted of aerobic, resistance,
and combined aerobic and resistance exercises in both supervised exercise
interventions and home-based exercise. Beneﬁts as a result of post-treatment included:
•
•
•
•
•
•
•
•
•

Results of the search
showed promising
effects of PA on muscular
ﬁtness, physical
functioning, fatigue, and
health-related quality of
life.

cardio respiratory ﬁtness
muscle strength
hemoglobin concentration
reduction in fatigue, depression, anxiety, confusion
vigor and vitality
improved body image
body size
mental health
quality of life.

However, it was reported that many of these studies have not been as methodologically rigorous as studies conducted during treatment. It was also reported that deﬁnitive
conclusions cannot be drawn from the limited meta-analyses because there are too
few studies. Furthermore, intervention dose, study procedures, and lack of standardization also limit the scope of the meta-analyses.23
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The Role Of Exercise Post-treatment In Older Adult Cancer Survivors
This section is not meant to be an exhaustive review of the available research regarding older adult cancer survivors and the role of exercise post treatment. In fact there
appears to be a limited number of articles published on the topic of older adult cancer
survivors and the role of exercise post treatment. Studies were selected at the discretion of the writer and summarized in sequence for the purpose of developing the
practitioner and consumer handouts for ALCOA – focusing on relevant articles that
were inclusive of older adults. Articles that did not include older adults were not sited.
Limitations to the research have been reported previously (and tend to be general for
most) and as such no attempt has been made to critique the studies selected for this
section.
Of particular relevance to the ALCOA objective is the article by Demark-Wahnefried, W.
and Jones, L.W. (2008). This article reviewed the current reports that serve as resources
for health care providers, patient advocates, and other stakeholders ‘to improve the
health and well-being of this rapidly expanding and high risk population’.
This included the reports by the Institute of Medicine that summarized the
issues and potential beneﬁts of lifestyle modiﬁcations and the American
Cancer Societys’ reissued guide for Informed Choices on Nutrition and
The authors concluded
Physical Activity During and After Cancer Treatment . Speciﬁcally, the article
that it appears that
addressed the recommendations that emanated from these reports in light
of more recent advances i.e., strength of evidence for the recommendations
yoga offers a promising
in areas of weight management, diet, exercise, and smoking cessation; and
alternative choice as
current evidence examining the efﬁcacy of various intervention approaches.
a physical activity
In the section on exercise, the authors reported (following an exhaustive
for cancer survivors,
review) that these studies were conducted predominately in breast cancer
survivors testing the effects of either endurance or combined (endurance
promoting a number of
plus resistance training) exercise training prescribed according to standard
similar psychological
exercise prescription guidelines for healthy adults. Outcomes of these reports
beneﬁts that have been
included cardio respiratory ﬁtness; strength; psychosocial e.g., QoL, depression
etc.; and various biochemical outcomes such as metabolic and sex
previously highlighted
hormones. The literature reported that exercise is associated with:
in the literature.
• a moderately positive effect on cardio respiratory ﬁtness and QoL;
• small positive effect on fatigue, anxiety, and depression.
The authors reported that the current literature ‘provides sufﬁcient evidence
that exercise is a safe and well-tolerated supportive intervention that physicians can
recommend to their patients following the completion of primary therapy’. The authors
also evaluated the strength of this evidence in light of even more recent studies that
examined the effects of exercise training intervention among cancer survivors that had
completed therapy – again focusing primarily on breast cancer survivors, mixed cancer
patients and across the ages. Findings from these studies corroborated the prior conclusions that current literature ‘provides sufﬁcient evidence that exercise is safe and
feasible for cancer survivors following the completion of primary therapy’. The authors
noted the limitations to these recent studies in that they included cancer patients
across the ages and noted that the more recent interventions included relatively small
sample sizes with short term intervention periods.24
May et al (2008) in an original article compared the effect of a group-based 12-week
supervised exercise programme, i.e., aerobic and resistance exercise, and group sports,
with that of the same programme combined with cognitive-behavioural training on
physical ﬁtness and activity of cancer survivors, on 147 middle aged (48.8 +/- 10.9
6
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yr) cancer survivors (all types, medical treatment ≧ 3 months ago). Physical ﬁtness of
cancer survivors was improved following the programme, however adding a structured
cognitive-behavioural intervention did not enhance the effect.25
De Backer, I. C. et al. (2007) in an original article, evaluated the effectiveness of an 18week high-intensity strength training program in cancer survivors. Fifty-seven patients
(age 24 to 73: mean age of males was 50 and females 49) who had received chemotherapy for lymphomas, breast, gynecologic, testicular, or colorectal cancer completed
the program. Cancer survivors are generally advised to train at much lower workloads
than the standard guidelines for strength training suggest. The authors concluded that
a supervised, high-intensity strength training program seems to be an effective means
to improve muscle strength, cardiopulmonary function, and health related quality of
life and should be incorporated in cancer rehabilitation programs.26
Matthews, C.E. et al. (2007) evaluated a 12-week home-based walking intervention
among breast cancer survivors and to quantify changes in physical activity behaviours,
body weight, and body composition in response to intervention. Thirty-four
women (mean age of 51.3 years) in the post-treatment period completed the
study. The authors concluded that a 12-week home-based walking intervenThe
tion program was safe and effective for increasing short-term physical activity levels in breast cancer survivors. 27

authors concluded
that a supervised,
high-intensity strength
training program
seems to be an effective
means to improve
muscle strength,
cardiopulmonary
function, and health
related quality of life and
should be incorporated
in cancer rehabilitation
programs.

Schneider, C.M. et al. (2007) investigated the cardiopulmonary function and
fatigue alterations in male cancer survivors (primarily prostate and colon
cancer) during treatment (DTm) as well as following treatment (FTm). The
study included 45 male cancer survivors (mean age 65.6 +/- 10.9 years;
37 participants had completed radiation and/or chemotherapy treatments,
whereas 8 participants were undergoing cancer treatments concurrent with
the exercise intervention) that were referred by local oncologists. Following
a comprehensive screening and physical examination, cardiovascular endurance, pulmonary function, and fatigue were assessed leading to a 12-week
program of individualized exercise prescriptions and exercise interventions.
Cardiopulmonary function was maintained in the DTm, whereas the FTm
showed signiﬁcant reductions in resting heart rate with concurrent increases
in predicted VO2 max and time on treadmill post-exercise intervention.
Fatigue levels did not increase in the DTm group, whereas the FTm group
showed signiﬁcant reductions in behavioural fatigue, affective fatigue,
sensory fatigue, cognitive/mood fatigue, and total fatigue after the exercise
intervention. The authors concluded that moderate intensity, individualized, prescriptive exercise intervention maintains or improves cardiovascular and pulmonary function with concomitant reductions in fatigue in cancer survivors during and following
cancer treatment. 28

Thorsen, L. et al. (2008) reviewed physical activity (PA) studies in prostate cancer (PC)
survivors investigating (a) the effects of PA on health outcomes, (b) the prevalence of
PA, and (c) the determinants of PA. A systematic search of the literature identiﬁed nine
studies on the outcomes of PA, six studies on the prevalence of PA, and four studies on
the determinants of PA in PC survivors. The mean age ranges of the selected studies
were 60 to 72.9 years. Results of the search showed promising effects of PA on muscular ﬁtness, physical functioning, fatigue, and health-related quality of life. The authors
concluded that although promising, there remains a signiﬁcant amount of research
to be done on the role of PA in PC survivors – beneﬁting from larger samples using
randomized controlled trial methodology. 29
for Older Adult Cancer Survivors and Exercise
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Culos-Reed et al. (2006) examined the physical and psychological beneﬁts afforded by
a 7-week yoga program for ‘self-selected’ breast cancer survivors. Thirty-nine participants (mean age 51.18 +/- 10.33; 92% female) were assigned to either the intervention or control group, on average 4.6 years post diagnosis. Signiﬁcant differences
between the groups at post-intervention were seen only in psychosocial variables i.e.,
global quality of life, emotional function. The authors concluded that it appears that
yoga offers a promising alternative choice as a physical activity for cancer survivors,
promoting a number of similar psychological beneﬁts that have been previously highlighted in the literature. 30
Ahmen, R.L., et al. (2006) examined effects of supervised upper and lower body
weight training on the incidence and symptoms of lymphedema in 45 breast cancer
survivors (average age of 52 years; 4 to 36 months post-treatment; had axillary dissection as part of their treatment; 13 women had prevalent lymphedema at baseline)
who participated in a 6-month Weight Training for Breast Cancer Survivors study.
The results indicated that none of the intervention group participants experienced a
change in arm circumferences after 6-months, and that self reported incidence of a
clinical diagnosis of lymphedema or symptom changes over 6 months did not vary by
intervention status. This is the largest randomized controlled trial to examine exercise
and lymphedema in breast cancer survivors. This study supports the hypotheses that
a 6-month intervention of resistance exercise did not increase the risk for or
exacerbate symptoms of lymphedema. The authors conclude that there is a
deﬁnite need to start to reevaluate common clinical guidelines that breast
survivors avoid upper body resistance activity for fear of increasing
resistance cancer
risk of lymphedema.31

… a 6-month
intervention of
exercise did not
increase the risk for or
exacerbate symptoms of
lymphedema.

In a brief report Damush, T.M. et al. (2006) implemented an oncologist referred, exercise self-management program (and received telephone support)
to increase physical activity and health related quality of life. Women with
a mean age of 59.6 years; average time since diagnosis was 3.1 years; 45%
had stage I breast cancer and 55% had stage II; 62% received chemotherapy
and 59% received a mastectomy. Following a baseline assessment on exercise support, self efﬁcacy, barriers and beneﬁts; quality of life; and functional
performance test subjects participated in self-management classes and received
telephone support. Participants (N=30) repeated the assessment at 6-months. Older
women increased frequency of weekly, moderate physical activities, and weekly caloric
expenditure. Perceived exercise barriers, aerobic endurance and lower body strength
approached statistical signiﬁcance, and health related quality of life signiﬁcantly
improved. The authors concluded that an exercise self-management format referred by
an oncologist is efﬁcacious for implementing a lifestyle modiﬁcation change among
older breast cancer survivors.32

Cheema, B. S. and Gaul, C.A. (2006) evaluated the safety and effectiveness of an
8-week full-body resistance and aerobic exercise program for 27 survivors of breast
cancer (age 57.7 +/- 7.2 years; years post treatment 0.8 to 21.0) with prior upper body
conditioning. Physical ﬁtness and quality of life (QoL) measures were obtained before
and after the training period. No incidents of lymphedema or injury were reported. The
authors concluded that survivors of breast cancer can safely beneﬁt from engaging in
a full body exercise regime.33
Lynch, B.M. et al. (2008) examined the relationship between physical activity and
quality of life over 2 years after a colorectal diagnosis. Few longitudinal studies have
examined whether physical activity has a sustained effect on improvements in quality
8
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of life. Data was collected on 1,966 people (92% of study participants ranged from 50
to 80 years of age) diagnosed with colorectal cancer completing telephone interviews
at approximately 6 (1,966), 12 (1,657), and 24 (1,488) months after diagnosis. The
ﬁndings suggest that the positive association between physical activity and quality of
life is consistent over time. The authors conclude that encouraging colorectal cancer
survivors to be physically active may be a helpful strategy for enhancing quality of
life.34
Milne, H.M., et al. (2007) examined breast cancer survivors’ perception of exercise and
their quality of life (QoL). About 289 breast cancer survivors (mean age 59.5 +/- 10.9
years – range 33 to 94 – average time to diagnosis prior to mail-out was 25.4 +/- 3.5
months) completed a survey addressing exercise attitudes, behaviour and
perceived QoL. Their ﬁndings identiﬁed a framework of multifaceted views
held by breast cancer survivors in relation to their QoL and outlook on their
disease. The authors concluded that given that cancer survivors are faced
with a number of treatment morbidities 2 years post-diagnosis, there is a
need for health professionals to carefully address the cancer survivors’ exercise needs in an attempt to help improve QoL.35
Alfano, C.M., et al. (2007) investigated (in person or by mail) physical
activity occurrence of physical symptons and health-related quality of life
(HRQOL) in a large (N=545; 78% of participants age 50 to 70+ years of age)
ethnically-diverse cohort of breast cancer survivors (on average 6 months
post diagnosis, at 29 months post-diagnosis and at 39 months post diagnosis on pain, hormone symptoms, sexual interest/dysfunction, fatigue, physical
subscales of HRQOL). The authors concluded that increased physical activity,
especially after cancer, was consistently related to better physical functioning
and to reduced fatigue and bodily pain, underscoring the need for physical
activity promotion among survivors. 36
Karvinen, K.H, et al. (2007) examined the unique exercise programming and
counseling preferences in 397 bladder cancer survivors (70% were 65 years
of age and older) who completed a mailed survey. The ﬁndings indicated that
older survivors were more likely to prefer to exercise at home, do light intensity exercise and want unsupervised exercise sessions. The authors concluded
that bladder cancer survivors are interested in receiving exercise counseling
and have some consistent programming preferences including exercising
at home, walking, and moderate intensity exercise. Many preferences were
modiﬁed by demographic and medical factors.37

Perceived exercise
barriers, aerobic
endurance and
lower body strength
approached statistical
signiﬁcance, and health
related quality of life
signiﬁcantly improved..
The authors concluded
that an exercise selfmanagement format
referred by an oncologist
is efﬁcacious for
implementing a lifestyle
modiﬁcation change
among older breast
cancer survivors.

Mustian, K.M., et al. (2006) sought to provide pilot data comparing the efﬁcacy of Tai
Chi Chuan (TCC) and psychosocial therapy (PST; physical activity control) for improving
functional capacity among breast cancer survivors post treatment. Twenty-one women
(mean age 52 years +/- 9; range 33 to 78) who had completed treatment of breast
cancer received TCC or PST 3 times/week for 12 weeks. The TTC group demonstrated
signiﬁcant improvement in functional capacity (speciﬁcally aerobic capacity, muscular
strength, and ﬂexibility) whereas the PST group showed signiﬁcant improvement in
ﬂexibility only. The authors concluded that TCC may be an efﬁcacious intervention for
enhancing functional capacity among breast cancer survivors and may support the
need for larger randomized, controlled clinical trials to further elucidate these relationships.38
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Implications Of Exercise Guidelines For Older Adult Cancer Survivors
Currently there are no cancer-speciﬁc evidence-based guidelines for exercise for cancer
survivors or for cancer patients in general, nor is there any position statement by any
group e.g., Canadian Society for Exercise Physiology, American College of Sports Medicine, Public Health Agency of Canada, American Society of Clinical Oncology, Oncology
Nursing Society, Canadian Cancer Society, and other authorities. Studies that have
looked at general guidelines referenced Doyle et al (2006) article titled Nutrition and
physical activity during and after treatment: an American Cancer Society (ACS) guide
for informed choices39. The American Family Physician published guidelines on Nutrition and Physical Activity during and after cancer treatment in 2004 however these
were also based on the ACS guidelines.
In a study speciﬁcally designed to target older adults, Demark-Wahnefried et al. (2004)
examined the association between exercise and physical functioning in 688 older
breast and prostate cancer survivors (mean age = 71 +/- 5 y; range 60-94 y.) It was
noted that breast and prostate cancer survivors who met public health guidelines (20 minutes of vigorous exercise at least three times per week) reported
signiﬁcantly higher scores on physical functioning than those survivors not
meeting the guidelines.40

evaluated the safety
and effectiveness of
an 8-week full-body
resistance and aerobic
exercise program … No
incidents of lymphedema
or injury were reported.
The authors concluded
that survivors of breast
cancer can safely beneﬁt
from engaging in a full
body exercise regime.

Vallance, J.K.H. et al. (2005) using a retrospective survey design, 438 (mean
age 61.1+/- 13.1; 51% male; 62.0 +/- 25.3 months since diagnosis) NonHodgkin’s Lymphoma (NHL) survivors completed a mailed questionnaire. The
purpose of the study was to examine differences in quality of life between
NHL survivors meeting and not meeting public health exercise guidelines. A
secondary purpose was to examine exercise behaviour changes across three
distinct cancer-related time periods (i.e., pre-diagnosis, on treatment and off
treatment). The results provide evidence that NHL survivors meeting public
health exercise guidelines on and off treatment reported higher current QoL
than those survivors not meeting guidelines – not unlike research examining
exercise behaviour in other cancer survivor groups.41

Although exercise has been shown to improve quality of life in some cancer
survivor groups, it is unknown if the unique QoL issues faced by bladder
cancer survivors are also amenable to an exercise intervention. Karvinen et
al (2007) provides the ﬁrst data examining the association between exercise
and QoL in bladder cancer survivors. Survivors (525 bladder cancer survivors mean age
70.2 +/- 11.2) were identiﬁed through a provincial cancer registry and mailed a survey
designed to measure leisure time exercise, functional assessment of cancer therapy,
and fatigue. The results (51% response rate) indicated that 22.3% were meeting public health exercise guidelines, 16.0% were insufﬁciently active, and 61.7% were completely sedentary. Those meeting the guidelines reported more favorable scores than
completely sedentary survivors on factors such as functional well-being, additional
concerns, sexual functioning, erectile function, body image and various fatigue indicators. The authors concluded that exercise is positively associated with QoL in bladder
cancer survivors, although few are meeting public health exercise guidelines.42
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Contraindications
There are a few contraindications to exercise that practitioners should be aware of.
Schwartz (2008) reported that these include febrile neutropenia, platelet counts below
10 g/dL below 50,000/mm (to the 3rd), hemoglobin below 10 g/dL, and uncontrolled
nausea, vomiting, or pain. For example, when platelet counts are low care must be
taken to reduce the risk of bleeding and head injury. As well, patients with peripheral
neuropathy need to be warned to be aware of increased risk of falling. As such, precautions need to be taken when prescribing exercise to ensure that the patients exercise
within their ability and around any physical limitations they may have.43

Precautions
Hoffman-Goetz, L. and Courneya, K.S. (2007) reported a number of precautions which
must be taken into consideration before undertaking an exercise program including
severe anemia, compromised immune function, severe fatigue, and signiﬁcant
neuropathy.44
In an exercise resource developed by the National Coalition for Cancer Survivors45 a number of precautions were outlined and these (with a few additions
at the discretion of the writer) have been noted below:

… suggest that the
positive association
between physical activity
and quality of life is
consistent over time. The
authors conclude that
encouraging colorectal
cancer survivors to be
physically active may
be a helpful strategy for
enhancing quality of life

• Survivors with neurological complications affecting coordination or
balance will require stable exercises e.g., stationary reclining bicycle
rather than walking on a treadmill.
• Survivors with severe anemia should delay exercise until the anemia is
improved.
• Survivors who have limited arm mobility following surgery or radiation
treatment will be unlikely to fully exercise their upper body.
• Survivors with compromised immune function should avoid public
gyms and other public places until their white blood cell counts return
to safe levels.
• Survivors suffering from severe fatigue as a result of their therapy
may not feel up to an exercise program – to start, encourage alternate
programs such as short bouts of stretching or suggest taking up Tai Chi
Chuan.
• Survivors should not exercise when they are at risk of infection, are in pain, or
experiencing other side effects that are not well-controlled.
• Survivors who have any concerns should ask their doctor before starting a
‘high-intensity’ exercise program.
• Survivors with physical challenges should be referred to physical therapy or
exercise professionals if necessary to learn to exercise within their ability. If
there are medical concerns they need to be in a program that can meet their
needs e.g., cardiac or cancer rehabilitation programs.

In respect to lymphedema concerns, that have been prevalent in the public and among
some health care providers, Hayes, S.C. et al (2009) investigated, in a randomized
controlled trial, the effect of participating in a supervised, mixed-type exercise program
on lymphedema status among women (younger than 76 years) with lymphedema after
breast cancer. The authors actually assessed lymphedema via bioimpedance spectroscopy and perometry as opposed to (only) self monitoring (which was the case in most
other studies on this topic). This paper reinforces the fact that, at minimum, exercise
does not exacerbate secondary lymphedema and as such women with this condition
should be encouraged to be physically active – optimizing their physical and psyfor Older Adult Cancer Survivors and Exercise
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chological recovery. Additional notable information included that sessions should be
supervised where possible, intensity monitored individually with the use of the revised
Borg scale, and the decision to wear compression garments (which have their own set
of limitations for a woman) during exercise sessions to be left to each individual to
decide.46

Summary
This background paper reviewed the limited literature available on the topic of ‘older
adult cancer survivors and exercise following treatment’. It must be kept in mind that
cancer diagnosis is often made in the context of other medical conditions including
dealing with age-related disabilities, such as deterioration in mobility, vision, and
strength; deterioration in aspects of psychological QoL, such as symptoms of
depression, anxiety, and delirium; social and emotional issues such as widowhood, retirement, and declining social support; and age related changes in
cardiac, renal, pulmonary, and gastrointestinal systems (which may increase
… there is a need for
the likelihood of toxicities from cancer treatments). As well, medical interhealth professionals to
ventions for cancer cause side effects, decrements in physical functioning
carefully address the
and quality of life (QoL), and an increased risk for second cancers and other
cancer survivors’ exercise major health conditions such as cardiovascular disease, osteoporosis, and
obesity. Some of these factors can be reduced by physical activity intervenneeds in an attempt to
tions.

help improve QoL

The growing research suggests that physical activity (during or) after completion of treatment is safe and results in improved outcomes such as cardio
respiratory ﬁtness, reduction in fatigue, symptoms, quality of life, mental
health, or change in body size. There is little information regarding the best
kind of exercise program or the best way to reach and motivate older adult cancer survivors. Although there are currently no evidence-based cancer-speciﬁc guidelines for
exercise or a position statement by any group for older adult cancer survivors, health
and ﬁtness practitioners should consider recommending following Canada’s Physical
Activity Guide for Healthy Active Living. Appropriate prescreening by an attending physician or oncologist, although not a requirement, may be a prudent ﬁrst step for some
older adults (particularly those who have not been involved in physical activity before
or who may have limitations and/or other medical concerns) to becoming involved in
an exercise program.
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Table 1 —Estimated New Cases and Deaths for Cancers by Sex, Canada, 2008
New Cases — 2008 Estimates
Deaths — 2008 Estimates
Total
M
F
Total
M
F
All Cancers
166,400
87,000
79,400
73,800
38,800
35,000
1
Prostate
24,700
24,700
N/A
4,300
4,300
N/A
Lung*
23,900
12,600
11,300
20,200
11,000
9,200
Breast
22,600
170
22,400
5,400
50
5,300
Colorectal
21,500
11,800
9,700
8,900
4,800
4,100
Non-Hodgkin Lymphoma
7,000
3,800
3,200
3,100
1,700
1,400
Bladder2
6,700
5,100
1,700
1,800
1,250
530
Melanoma
4,600
2,500
2,100
910
560
350
Leukemia
4,500
2,600
1,850
2,400
1,400
1,000
Kidney*
4,400
2,700
1,750
1,600
1,000
600
Thyroid
4,300
890
3,400
180
65
110
Body of Uterus
4,200
N/A
4,200
790
N/A
790
Pancreas
3,800
1,800
1,950
3,700
1,800
1,950
Oral
3,400
2,300
1,100
1,150
760
380
Stomach
2,900
1,850
1,000
1,850
1,150
720
Brain
2,600
1,450
1,100
1,750
1,000
740
Ovary
2,500
N/A
2,500
1,700
N/A
1,700
Multiple Myeloma*
2,100
1,150
960
1,350
730
630
Esophagus
1,600
1,200
410
1,750
1,300
430
Liver
1,550
1,200
380
680
520
150
Cervix
1,300
N/A
1,300
380
0
380
Larynx
1,200
1,000
220
530
440
90
Hodgkin Lymphoma
890
480
410
110
60
50
Testis
890
890
N/A
30
30
N/A
All Other Cancers
13,338
6,900
6,400
9,300
4,900
4,400
Non-melanoma skin
73,000
40,000
33,000
260
160
100
N/A – Not applicable
*Caution is needed if the 2008 estimates are compared to previously published estimates as
deﬁnitions for these cancers have changed.
1 Prostrate cancer estimates are higher than previous years’ publications because most provinces
have opted to use projections based on modeling rather than averaging.
2 The substantial increase in incidence of bladder cancer as compared with previous years reﬂects the
decisions to include in situ carcinomas (excluding Ontario) as of the 2006 edition of Canadian Cancer
Statistics. See Table A3 for in situ bladder cancer in Ontario.
Note: ‘All Cancers’ excludes the estimated new cases of non-melanoma skin cancer (basal and
squamous but includes the estimated 260 deaths with underling cause of other malignant neoplasms
of skin (ICD-10 code C44). Total of rounded numbers may not equal rounded total number. Please
refer to Appendix II: Methods for future details.
Source: Chronic Disease Surveillance Division, CCDPC, Public Health Agency of Canada
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Table 2 — Distribution by Age Group and Sex, for All Cancers Combined, Canada, 2008
Age Group
Population (in thousands
Total
M
F
Total
M
F
Total
M
F
0-19
7,730
3,959
3,770
1,300
690
590
180
99
80
20-29
4,535
2,304
2,231
1,900
880
1,050
230
120
100
30-39
4,601
2,318
2,283
4,400
1,550
2,900
690
290
400
40-49
5,286
2,651
2,635 13,300
4,900
8,400
3,100
1,350
1,750
50-59
4,642
2,295
2,347 30,900 15,100 15,700
8,900
4,400
4,500
60-69
3,121
1,520
1,601 44,100 26,000 18,100 16,200
9,000
7,200
70-79
1,953
897
1,057 41,300 23,900 17,400 21,600 12,300
9,200
80+
1,227
443
785 29,300 14,000 15,300 23,000 11,300 11,700
All Ages
33,095 16,386 16,709 166,400 87,000 79,400 73,800 38,800 35,000
Note: Incidence ﬁgures exclude non-melanoma skin cancer (basal and squamous). Total of rounded numbers may not equal rounded
total number. Please refer to Appendix II: Methods for further details. The population projections were provided by the Census and
Demographics Branch, Statistics Canada 2
Source: Chronic Disease Surveillance Division, CCDPC, Public Health Agency of Canada

Table 3 — Distribution by Age Group and Sex, for Selected Cancers, Canada, 2008
Age Group
Lung
Colorectal
Prostate Breast
Total
M
F
Total
M
F
M
F
New Cases
0-19
10
5
5
10
5
5
10
5
20-29
20
10
10
45
25
20
*
75
30-39
110
45
65
220
120
100
10
840
40-49
1,050
390
660
1,100
580
520
680
3,500
50-59
3,500
1,600
1,850
3,300
1,900
1,400
5,100
6,100
60-69
7,000
3,700
3,300
5,400
3,400
2,100
9,700
5,500
70-79
7,700
4,400
3,300
6,200
3,600
2,600
6,300
3,700
80+
4,600
2,400
2,200
5,200
2,200
2,900
2,900
2,600
All Ages
23,900 12,600 11,300 21,500 11,800
9,700 24,700 22,400
Deaths
0-19
*
*
*
5
5
*
*
*
20-29
5
5
5
10
10
5
*
5
30-39
60
25
35
55
25
25
*
100
40-49
710
290
420
290
150
130
10
440
50-59
2,500
1,250
1,250
950
550
400
120
940
60-69
5,400
3,000
2,400
1,800
1,150
640
510
1,050
70-79
6,800
3,900
2,900
2,500
1,500
1,000
1,300
1,100
80+
4,700
2,600
2,200
3,300
1,450
1,850
2,300
1,700
All Ages
20,200 11,000
9,200
8,900
4,800
4,100
4,300
5,300
* – Fewer than 3 cases or deaths.
Source: Chronic Disease Surveillance Division, CCDPC, Public Health Agency of Canada
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Table 4 —Estimated Five-year Relative Survival Ratio (%)
(and 95% conﬁdence interval) for the Most Common Cancers by Sex,
Canada excluding Quebec*, 2001-2003
Relative Survival Ratio (%) (and 95%
conﬁdence interval)
All Cancers †
Thyroid
Testis
Prostate
Melanoma
Breast
Body of Uterus
Hodgkin Lymphoma
Bladder (including in situ)**
Cervix
Kidney
Larynx
Oral
Colorectal
Non-Hodgkin Lymphoma
Leukemia
Ovary
Multiple myeloma
Stomach
Brain
Liver
Lung
Esophagus
Pancreas

Both Sexes
62 (62-62)
98 (97-98)
96 (95-97)
95 (94-95)
90 (89-91)
87 (87-88)
86 (85-87)
86 (84-87)
78 (77-80)
74 (73-76)
66 (65-67)
64 (62-67)
63 (62-64)
62 (62-63)
60 (59-61)
50 (48-51)
40 (39-42)
34 (32-36)
23 (22-24)
23 (21-24)
17 (15-19)
15 (15-16)
14 (13-16)
6 (6-7)

Males
61 (61-61)
93 (91-95)
96 (95-97)
95 (94-95)
87 (86-88)
85 (79-91)
N/A
85 (83-88)
79 (77-80)
N/A
65 (63-67)
64 (62-67)
60 (59-62)
62 (61-63)
58 (57-60)
50 (48-51)
N/A
35 (33-38)
22 (20-23)
22 (21-24)
17 (15-19)
13 (13-14)
14 (13-16)
6 (6-7)

Females
63 (62-63)
99 (98-99)
N/A
N/A
93 (92-94)
87 (87-88)
86 (85-87)
86 (83-88)
76 (74-79)
74 (73-76)
67 (65-69)
64 (59-69)
68 (66-70)
63 (62-63)
63 (61-64)
50 (48-52)
40 (39-42)
33 (30-35)
26 (24-28)
23 (21-25)
16 (13-19)
18 (18-19)
14 (11-16)
6 (5-7)

N/A – Not applicable
* Data from Quebec have been excluded, in part, because the method of ascertaining the date of
cancer diagnosis differs from the method used by other registries and because of issues in correctly
ascertaining the vital status of cases.
** Excluding data from Ontario which does not currently report in situ bladder cases.
† Cancers have been ranked from highest to lowest relative survival.
Note: The differences in cancer deﬁnitions with other sections can be found in Appendix II: Methods.
Source: Health Statistics Division, Statistics Canada.
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Table 5 — Estimated Five-year Relative Survival Ratio (%)
(and 95% conﬁdence interval) by Age Group for Selected Cancers,
for Selected Cancers, Canada Excluding Quebec, 2001-2003
Relative Survival Ratio (%) (and 95% conﬁdence interval)
20-39
Prostate
Breast
Colorectal
Lung

*
81 (80-83)
64 (61-68)
39 (33-44)

40-49
92 (89-94)
88 (87-89)
65 (63-67)
22 (20-24)

50-59
96 (95-97)
89 (88-89)
65 (64-67)
19 (18-20)

60-69
97 (97-98)
89 (88-90)
64 (63-65)
16 (16-17)

70-79
95 (94-96)
88 (87-89)
63 (62-64)
14 (13-14)

80-99
83 (81-86)
80 (78-83)
57 (55-58)
9 (8-10)

* – Estimates were not available due to the very small number of cases.
Note: The differences in cancer deﬁnitions with other sections are described in Appendix II: Methods.
Source: Health Statistics Division, Statistics Canada.
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