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Introduction 

Cancer survivorship is a term that may be applied to patients who live with, through and beyond cancer. A cancer 
survivor may be defined as anyone who has been diagnosed with cancer, from the time of diagnosis through the 
remainder of his or her life 1. There has been tremendous progress in the fight against cancer in terms of cancer 
screening, prevention, early detection and improved treatment strategies. This has resulted in decreased cancer 
mortality and an exponential rise in the cancer survivorship population. Currently in Ireland there are more than 
150,000 cancer survivors 2. In the US there are over 15 million cancer survivors, and this number is expected to rise 
to 26 million by 2040 3. 
 
Upon completion of systemic cancer treatment, these patients remain at risk of physical deconditioning, nutritional 
compromise and sarcopenia, or loss of muscle mass, as well as psychosocial sequelae such as depression and 
anxiety. Thus despite the fact that these patients may be cured of their cancer, the ability to achieve physical, 
psychological and emotional wellbeing may be a greater challenge. Additional interventions and support such as an 
exercise programme may be required to achieve this state of wellness, improve quality of life (QOL) and optimise 
outcomes.  
 
There is ample evidence now that lifestyle changes such as maintaining a healthy weight, increasing physical activity, 
maintaining a good diet and smoking cessation can reduce cancer recurrence rates, prevent second primary cancers 
and also prevent long-term sequelae of treatment 3. Increasing physical activity in particular can result in profound 
measurable impacts on both physiologic and psychologic wellbeing, and previous studies have demonstrated a 
positive impact in cardiorespiratory fitness, cancer related fatigue, quality of life and even overall survival 4. This 
survival advantage has particularly been reported for breast and colon cancer patients5,6.  
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Unfortunately however there exists a pre-existing paradigm amongst physicians to instead encourage rest for these 
patients, particularly in patients currently on cancer treatment3. One study suggests approximately 20-50% of 
oncology physicians in Ireland refer their patients for exercise depending on the cancer. This may even be an 
overestimate due to the challenges and biases in performing such an assessment7. This reluctance to refer their 
patient’s to exercise programmes is based on a lack of knowledge of the existing data and guidelines, limited 
instruction with regards to the types of exercise they should be doing and concerns about patient safety and their 
ability to tolerate such programmes. However international guidelines now clearly recommend counseling these 
patients with regards to the benefits of physical activity and also encouraging other healthy lifestyle changes. As 
such it is imperative for treating physicians to be aware of the impact of these changes and these lifestyle 
modifications must now become a priority for cancer survivors.  
 
 
International Recommendations 

In 2003, the American Cancer Society (ACS) published the first report to provide both healthcare providers and 
cancer survivors with advice and guidelines pertaining to physical activity in cancer patients. This has since been 
followed by recommendations from The American College of Sports Medicine (ACSM), the National Comprehensive 
Cancer Network (NCCN) and the Clinical Oncology Society of Australia (COSA), who all recommend exercise for 
cancer survivors 8-11.  The general recommendation for patients is to participate in 150 minutes of moderate-
intensity aerobic exercise in 3-5 sessions per week and resistance training for major muscle groups on at least 2 days 
per week as part of a 6-12 week programme 8-12. Exercise interventions should be provided, at least initially, under 
supervision by physical therapists or exercise trainers in a health facility or possibly as an unsupervised programme 
in the home or local gym after initial assessment. Following this home-based unsupervised programmes may be 
recommended.  
 
 
Physiological Benefits 

Several physiologic changes in the body occur as a result of cancer and its treatment. Chemotherapy can reduce 
mitochondrial function and impair oxidative phosphorylation in skeletal muscles, resulting in sarcopenia. There may 
be direct toxic effects, which may impact lung capacity and cardiac reserve 3. Aerobic exercise however has been 
shown to combat these effects 13. Exercise has the potential to affect tumour growth kinetics and metabolism 
through both physical (eg, increased blood flow, shear stress on the vascular bed, and sympathetic activation) and 
endocrine (eg, stress hormones and myokines) mechanisms 14. These effects may also induce increased antitumour 
immunity by increasing mobilization and infiltration of innate and cytotoxic immune cells in the tumor 
microenvironment 15. Moreover, given the close link between tumour metabolism and immunity, physical activity 
may decrease the production of metabolic byproducts such as lactate, which has been postulated to facilitate 
tumour growth through its immunosuppressive effects, including impaired activity of natural killer and T cells, 
disrupted T-cell motility, and increased tumour-permissive activity of tumor associated macrophages 15. 
 
 
Review Of the Available Evidence 

Approximately 40 large prospective studies have been conducted and confirmed measurable improvements in 
physical fitness parameters, quality of life (QOL) parameters and in some cases cancer specific outcomes 16. Multiple 
systematic reviews of prospective observational studies have demonstrated that physical activity is associated with 
reduced mortality in breast and colon cancer patients 5,6. One of the largest prospective observational studies 
involved 832 patients with stage III colon cancer and examined the effects of self-reported and quantified physical 
activity at 6 months after completion of chemotherapy. The 3-year disease free survival was 75.1% in patients who 
exercised for less than 18 metabolic equivalents (MET)-hours (h)/ week as compared with 84.5% in patients who 
exercised for more than 18 MET-h/week [HR 0.57; 95% CI: 0.39 to 0.85] 5. Another prospective observational study 
of 573 women with stages I-III colorectal cancer reported an inverse relationship between the amount of activity 
post diagnosis and the risk of colorectal cancer-specific and overall survival 17. Another large and more recent 
systematic review from exercise studies assessed patients with breast cancer (66%), colorectal cancer (15%) and 
prostate cancer (14%) 18. Compared with patients who performed no or less exercise, patients who exercised 
following a diagnosis of cancer had a lower relative risk of cancer mortality and recurrence. The benefits of increased 
physical activity has also been reported in patients with recurrent disease and in the metastatic setting 19,20. Several 
randomised controlled trials have been performed assessing the impact of physical activity or exercise on quality of 



life in patients with colorectal cancer and reported that exercise is safe and feasible in all patients across the disease 
continuum20.  
 
These studies have provided the impetus to initiate large scale randomized phase III trials to definitively assess the 
efficacy of exercise on cancer survival among cancer survivors. The first randomised controlled trial to investigate 
the effect of a physical activity intervention on overall and disease-free survival among colon cancer survivors was 
launched in Canada and Australia in December 2008, the Colon Health and Life-Long Exercise Change (CHALLENGE) 
trial 21. CHALLENGE is a 3-year exercise programme involving 962 high risk colon cancer patients (stage II-III) post 
treatment randomly assigned to structured physical activity over a 3 year period, and results are eagerly awaited. At 
the University Hospital Galway, in association with Cancer Care West, we have initiated a study evaluating patient’s 
attitudes and compliance towards a recommended exercise intervention. This will hopefully provide additional 
information with regards to patients’ preferences and motivation towards these programmes, ease of access and 
other potential barriers to participation.  
 
 
Reluctance to Prescribe Exercise 

Despite the plethora of evidence and recommendations, it is estimated that <10% of cancer survivors will be active 
during treatments and only 20%–30% will be active after treatments 3. Possible reasons for low adherence rates in 
this population is the inability to tolerate an exercise programme, lack of enthusiasm or interest, but also lack of 
awareness of the  programmes available.  
 
Medical oncologists have also acknowledged their reluctance to prescribe exercise. Many physicians believe their 
patients are unable to tolerate such a programme, and this is compounded by the fact that the current 
infrastructure to provide exercise training for cancer survivors is such that the majority of patients must engage in 
unsupervised exercise 22. Oncologists admit to inadequate understanding about the specific dose of exercise 
necessary to safely improve clinical outcomes, and are unsure how to tailor the recommended exercise guidelines 
for older patients with multiple comorbidities. Subsequently 84% of oncologists specialising in colorectal cancer in 
one study did not recommend any exercise to their patients, which may explain why 68% of colorectal cancer 
survivors are physically inactive after completing curative treatment 23.  
 
 
Conclusion 

There has been enormous progress in the field of cancer research and the development of precision medicine, 
where drug therapies are now tailored to individual patients. This personalised approach must now be applied to the 
survivorship care of our cancer patients. There is emerging evidence that tailored exercise interventions can further 
optimise patient outcomes. There has been exponential growth in the cancer survivorship population in recent years 
and this number will continue to grow. There is sufficient evidence that the general population benefit from regular 
exercise, and we believe this now should be incorporated into the care of cancer survivors, as recommended by 
international guidelines.  
 
In the future we may well be prescribing exercise for all patients in addition to their standard therapy or surveillance 
plans. For now however it is imperative that we at least raise awareness and discuss exercise as part of a healthy 
lifestyle plan particularly for cancer survivors. Such conversations should empower patients, enhance wellness and 
may even improve survival.  
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