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Exercise is Medicine
• Decrease toxicities and side effects of cancer and 

its treatments
– Fatigue, emesis, nausea, infections, inflammation, 

immunosuppression, depression, insomnia, cognitive impairment, 
sarcopenia, loss of physical function

• Decrease recurrence and second cancers
• Improve quality of life
• Improve survival



EXCAP©® Home-Based Exercise for 
Older Cancer Patients



EXCAP©® Intervention



EXCAP©® Adherence & Adverse Events
Controls Exercisers

Baseline
Average Daily Steps

5861 6548

Post-Intervention
Average Daily Steps

2471 7180

Baseline
Average Number of 
Minutes and Days of 
Resistance Bands

0/0 0/0

Post-Intervention
Average Number of 

Days/Minutes Per Day 
of Resistance Bands

0/5 3/22

Adverse Events 1 AE/8SAE 2AE/7SAE



Results 
(N=58 Prostate Cancer Patients)

• Intervention improved:
– Cancer-related fatigue
– Cardiopulmonary function
– Strength
– QOL 
– Improved sleep
– Maintained muscle mass
– Reduced Inflammation
– Increased expression of genes supporting 

muscle growth, metabolism and immune function
Mustian et al., 2009 and Sprod et. al. 2010, Mustian et. al., 2013, Mustian et. al., 2014



Results 
(N=198 Older Cancer Patients 
Receiving Chemotherapy)

• Intervention improved:
– Quality of life
– Anxiety
– Confusion and delirium
– Diarrhea 
– Shortness of breath
– Sensitivity to cold or heat in hands or feet

Kleckner et al. 2018, Mustian et al., 2018 in review, Loh et al., 2018 in review 



Clinical Implications

• Exercise is safe even for older cancer patients as 
long as they are properly screened and the 
exercise prescription is appropriately modified for 
their individual circumstances
–Low to moderate intensity
–Home-based and unsupervised



Clinical Implications

• Referral of older cancer patients to an exercise 
professional is suggested for screening and assistance 
in developing an exercise prescription that is tailored 
based on functional capacity and co-morbidities prior to 
commencing exercise
– ACSM Exercise Guidelines for Cancer Patients and 

Survivors
– Older cancer patients with balance issues were able to 

safely complete a 6-Minute Walk Test in lieu of a graded 
exercise test using a treadmill to assess VO2max 



YOCAS©® Significantly Improves Sleep, 
Anxiety, Mood, Memory, Bone Pain and 

Circadian Rhythm in 97 Cancer Survivors 
Over Age 60

Mustian, et al. 2013, Sprod et al. 2014, Janelsins et al. 2015, Peppone et al. 2015



YOCAS©® Intervention



• YOCAS® Yoga improved
– Fatigue (physical and mental)
– Insomnia
– Sleep quality 
– Anxiety
– Mood
– Memory
– Arthralgia and pain
– Global Toxicity/Side Effect Burden
– Quality of life
– Reducing Sleep Medication Use!
– Circadian rhythm profiles!

Summary 

It worked 
in older 

adults too!



Exercise Guidelines for 
Cancer Patients and Survivors
• Evaluate baseline functional/fitness levels
• Become knowledgeable about cancer                                  

and non-cancer related limitations 
• Exercise should be individually tailored
• AVOID INACTIVITY! 
• START & PROGRESS SLOWLY!



Exercise Guidelines For Cancer 
Patients and Survivors

• Aerobic Exercise
– 150 Minutes of Moderate Intensity/75 minutes of 

Vigorous 
• Anaerobic Exercise

– 20-30 Minutes Across All Major Muscle Groups, 
2-3 days per week



What Can You Do?



The 5-A model for Applied Exercise Oncology referral

Mustian KM, Lin P, Cole CL, Loh KP, 
Magnuson A. (2017) Exercise and the 
Older Cancer Survivor. In: Extermann
M (Ed.) Geriatric Oncology, pp1-22. 
Springer International Publishing.

Mustian KM, Lin P, Cole CL, Loh KP, 
Magnuson A. (2017) Exercise and the 
Older Cancer Survivor. In: Extermann
M (Ed.) Geriatric Oncology, pp1-22. 
Springer International Publishing.





Healthcare provider questions
1.  Is the patient a regular exerciser? 
2.  Do they have known disease (CV, metabolic, or renal)?
3.  Are they experiencing any signs or symptoms 

suggestive of (CV, metabolic, or renal)?
– Use Par-Q+ , AHA/ACSM Health/Fitness Facility Pre-

participation Screening Questionnaire, or other 
screening tool 

*Use the 2015 ACSM guidelines to determine if medical clearance is 
recommended prior to the initiation of exercise, then referral to the Clinical 
Exercise Physiologist



1. Is the patient a regular exerciser?
• Regular Exercise is defined as any planned, structured 

physical activity (for example, brisk walking, aerobics, 
jogging, bicycling, swimming, rowing, etc.) performed to 
increase physical and mental health. 

• Such activity should be performed at least 30 minutes at 
moderate intensity on at least 3 times a week for at least 
3 months. 

• Exercise does not have to be painful to be effective, but 
should be done at a level that increases your breathing 
rate and causes you to break a sweat.



1. Is the patient a regular exerciser?
Do you exercise regularly according to that 
definition?

• Yes, I have been for MORE than 6 months.
• Yes, I have been for LESS than 6 months.
• No, but I intend to in the NEXT 30 DAYS.
• NO, but I intend to in the NEXT 6 MONTHS.
• No, and I do NOT intend to in the next 6 months.



2. Does the patient have known disease?

Magal M, Riebe D. New preparticipation health 
screening recommendations: what exercise 
professionals need to know. ACSM Health 
Fitness J. 2016;20(3):22-7.



3. Does the patient have suggestive signs 
and symptoms of disease?



Warburton DER, Jamnik VK, Bredin SSD, and 
Gledhill N on behalf of the PAR-Q+ 
Collaboration.

The Physical Activity Readiness Questionnaire 
for Everyone (PAR-Q+) and Electronic Physical 
Activity Readiness Medical Examination 
(ePARmed-X+). Health & Fitness Journal of 
Canada 4(2):3-23, 2011.

Physical Activity 
Readiness 
Questionnaire + 
(PAR-Q+)











Questions???


