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EXERCISE  BEHAVIOR  OF CANCER  
SURVIVORS

Jones, LW et al.  JCO.  2012:30: 2530
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CAN THE CANCER  SURVIVOR ADAPT TO 
EXERCISE TRAINING? 

Dimeo.   Med Sci Sport Exerc. 
1998;30:475. 

CAN THE CANCER  SURVIVOR ADAPT TO 
EXERCISE TRAINING? 

Jones et al.  The Oncologist.  
2011;16:112  

IS EXERCISE  TRAINING  SAFE  FOR THE 
CANCER  SURVIVOR? 

• Maximal Exercise Testing:

• 85 Pts.  49 NSCL and 36 met. breast cancer

• Underwent maximum CPET• Underwent maximum CPET 

• 2 adverse events reported:  Hip pain 20 to 
undiagnosed metastatic disease, RBBB that 
resolved 

– Jones LW et al,
Lung Cancer 2007; 55: 225—232
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IS  EXERCISE  TRAINING  SAFE FOR THE 
CANCER  SURVIVOR?

• Resistance Training Study:
– Breast cancer survivors,   n = 85

– 6 months of resistance exercise training

– 7 reports of injuries
• Back‐ 4; 1 each‐shin, wrist, other
• 1100 hrs. of exercise
• No injuries prevented continuing exercise 
program

– Schmitz et al. Cancer Epidemiol Biomarkers Prev 
2005;14:1672‐80.

BENEFITS  OF EXERCISE TRAINING

IMPROVEMENTS  IN

• Muscle mass, strength, 
power

• Physical function

REDUCTIONS  IN

• Number of symptoms and 
side effects

• Duration of 

• Physical activity levels 

• Range of motion

• Immune function

• Chemotherapy 
completion rates

• Body image, self esteem 
and mood

hospitalization

side‐effects reported

• Psychological and 
emotional stress

• Depression and anxiety

SUMMARY

• Cancer survivors tend not to exercise

– Results in functional compromise

• Cancer survivors can safely participate in 
exercise training at all points along the cancer 
trajectory

• Cancer survivors can adapt to exercise training 
at all points along the cancer continuum

– Improved functional capacity

– Improved psychosocial status

– Improved physiological status
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EXERCISE  GUIDELINES  FOR CANCER 
SURVIVORS 

CLINICAL  EXERCISE  GUIDELINES

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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CLINICAL EXERCISE  GUIDELINES:
PA  Guidelines for Americans

• “Avoid inactivity”

• 150  minutes/week  of moderate intensity 
exercise or 75 min of vigorous intensity 
exerciseexercise

• 300 minutes/week for additional health 
benefits

• Muscle  strengthening activities 2 or more 
days per week

• HHS and ACSM Exercise guidelines for healthy adults

CLINICAL EXERCISE  GUIDELINES: 
PA  Guidelines for Americans

• Specific guidelines for those with chronic 
illness

– Should adhere, if possible, to the guidelines for 
healthy adults i e 150 min/wkhealthy adults i.e. 150 min/wk

– These individuals “should engage in regular 
physical activity according to their abilities and 
should avoid inactivity.”

– “…should consult their health‐care providers to 
match their physical activity plan to their abilities 
and health status”

– HHS.  PA Guidelines for Americans

CLINICAL  EXERCISE  GUIDELINES

• Help clinicians determine:

– Is it safe for the patient to exercise?

– Is the patient exercising safely and how do I 
know this to be the case?

– How do I write an exercise prescription?How do I write an exercise prescription?

• How do we optimally integrate 
frequency, intensity, duration, mode and 
progression into an effective treatment 
program

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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CLINICAL  EXERCISE  GUIDELINES:
ACSM Guidelines  8th ed.  2010

• Offers no specific guidelines for patients with 
cancer 

• Refer the reader to those proposed by Neely et 
l C C Th R 2006 2 351)al.  Curr Canc Ther Rev 2006;2:351)

• Acknowledge that the guidelines are 
conservative

• Call for a thorough screening for cancer

comorbidities and defines exercise 

contraindications

CLINICAL  EXERCISE  GUIDELINES:
ACSM Guidelines  8th ed.  2010

• Advocated symptom limited or maximal exercise 
testing 

• Limitations imposed by cancer related fatigue

• Bone Mets:  Avoid high impact and contact 
activities

• Myelosuppressed patients should avoid public 
exercise facilities

• Symptoms may require frequent modification of 
exercise prescription

CLINICAL  EXERCISE  GUIDELINES:
McNeely et al.  2006

• Medical screening necessary

• Formal exercise testing should be 
conducted

E i h ld b• Exercise programs should be 
individualized
– “…the status of, and response to exercise, of 

a cancer survivor may fluctuate on a daily 
basis.”

– McNeely et al.  Curr Canc Ther Rev 
2006;2:351

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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CLINICAL  EXERCISE  GUIDELINES:
McNeely et al.  2006

• Warm up, exercise phase (20-60 min), 
cool-down 3-5 days/wk
– Aerobic training:  walking, cycle ergometry 

First reach target frequency (3 5 days/wk)– First reach target frequency (3-5 days/wk)

– Next achieve target duration (>20 min/session)

– Start slowly if patient is deconditioned

– Progress intensity (40-60% of HRR)

– Increase duration before intensity

McNeely et al.  Curr Canc Ther 
Rev 2006;2:351

McNeely et al.  Curr Canc Ther 
Rev 2006;2:351
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ABSOLUTE CONTRAINDICATIONS TO 
PARTICIPATING IN EXERCISE TRAINING

• Recent significant change in resting ECG

• Unstable angina

• Uncontrolled cardiac dysrhythmias causing 
symptoms or hemodynamic compromise

• Symptomatic aortic stenosis

– ACSM’s Guidelines for Ex. Testing.  8th edition

ABSOLUTE CONTRAINDICATIONS TO 
PARTICIPATING IN EXERCISE TRAINING

• Uncontrolled HF

• Acute PE or pulmonary infarction

• Acute myocarditis or pericarditis• Acute myocarditis or pericarditis

• Acute systemic infection, accompanied by 
fever, body aches, or swollen lymph

• ACSM’s Guidelines for Ex. Testing.  8th edition

RELATIVE  CONTRAINDICATIONS  TO 
PARTICIPATING IN EXERCISE TRAINING

(clinical decision making)

• Electrolyte abnormalities

• K+ < 3.5 mmol/liter

• Severe arterial hypertension (at rest)

• Systolic BP > 200 mmHg;  Diastolic BP> 110 

mmHg

ACSM’s Guidelines for Ex. Testing.  8th edition

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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RELATIVE  CONTRAINDICATIONS  TO 
PARTICIPATING IN EXERCISE TRAINING

(clinical decision making)

• Uncontrolled metabolic disease:

• Diabetes, 

• Renal

• Liver disease

ACSM’s Guidelines for Ex. Testing.  8th edition

EXERCISE SAFETY:  WHEN TO 
STOP AN EXERCISE  SESSION?

– Drop in systolic pressure > 10 mmHg 
from baseline; failure of HR to increase 
with increasing exertionwith increasing exertion

– Excessive rise in blood pressure:  SP> 
250 mmHg, DP > 115 mmHg

– Onset of angina or angina like 
symptoms

ACSM  Guidelines, 8th edition

EXERCISE SAFETY: WHEN TO 
STOP AN EXERCISE SESSION?

– Increasing nervous system symptoms 
(ataxia, dizziness, confusion, nausea)

– Signs of poor perfusion (cyanosis, 
pallor)

– SOB, excessive fatigue, wheezing, leg 
cramps

ACSM  Guidelines, 8th edition

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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ACSM  EXERCISE  GUIDELINES  FOR 
CANCER  SURVIVORS 

• Predicated on available evidence

• Developed against the backdrop of 
existing recommendations of ACSM, AHA, 
US Dept of HHSUS Dept. of HHS

• “…provide a broad outline to health and

• fitness professionals interested in  
implementing physical activity programs 
for cancer survivors.” 

• MSSE.  2010;42:1409

ACSM  EXERCISE  GUIDELINES  FOR 
CANCER  SURVIVORS 

• Pre‐Participation screening

– Not recommended

• Exercise Testing

– Not recommended

• Criteria for suspending an exercise session and 
components of an exercise prescription

– Same as those outlined in the ACSM exercise  
guidelines  8th edition

– MSSE.  2010;42:1409

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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• General safety recommendations:
– Evaluate for peripheral neuropathies

– Evaluate for fracture risk (hormone 
therapy/metastatic disease)

ACSM  EXERCISE  GUIDELINES  FOR 
CANCER  SURVIVORS 

therapy/metastatic disease)

– Carry out CV evaluation for those receiving 
specific chemotherapy regimes 

– If metastatic disease to bone is present do a  
fracture risk assessment; evaluate for 
osteoporosis 

– MSSE.  2010;42:1409

GENERAL  SAFETY  RECOMMENDATIONS
Evaluate for peripheral neuropathies

• Sensory evaluation‐both hands and feet

• Deep tendon reflexes

• Muscle strength

GENERAL  SAFETY  RECOMMENDATIONS
Evaluate for fracture  risk

• Survivors on hormone therapy  (prostate, 
breast) should be evaluated for fracture risk

l l h l• Lung, colorectal, esophogeal prostate cancers 
metastasize to the bone 

• Multiple myeloma survivors should be assumed to be 
osteoporotic

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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• Evaluate for fracture risk

– World Health Organization Fracture Risk 
Assessment Tool (FRAX)

– http://www.shef.ac.uk/FRAX/

GENERAL  SAFETY  RECOMMENDATIONS
Evaluate for fracture  risk

– Review radiologic studies

• No fracture risk level has been defined as indicating 
that exercise is unsafe

• Bone mets are NOT detected by X ray if < 30% of 
bone involved

• Clinical Judgment  !!!!!!!!!!!!!!!

• PT restrictions by cortical bone involvement 
(Coleman)

– Less than 25% = submax isometrics, gentle 
aerobics WBAT

GENERAL  SAFETY  RECOMMENDATIONS
Evaluate for fracture  risk

aerobics, WBAT

– 25 – 50% = gentle ROM w/o pressure into end 
range, PWB

– > 50% = may need to defer exercise, maintain 
NWB

• Osteoporosis prescreening risk assessment  
(OPERA) 

• Selection cutpoint: score > 2

• Age ‡ 65 years  1

GENERAL  SAFETY  RECOMMENDATIONS
Evaluate for fracture  risk

• Weight <57 kg  1

• History of minimal trauma fracture after age 45  1

• Early menopause (before the age of 45 years)  1

• Steroid use > 6 months (>5 mg/day)  1

• Salaffi et al. Clin Rheumatol. 2005;24:203–211

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 



5/14/2013

13

• Vital signs

• History

• S & S

GENERAL  SAFETY  RECOMMENDATIONS
CV  Screening

• Dyspnea at rest

• Chest pain at rest or during exercise

• Hx. Dizzyness/syncope

• Ankle swelling/ankle edema

• Cyanosis

• Finger clubbing

ACSM  EXERCISE  GUIDELINES  FOR 
CANCER  SURVIVORS 

• Contraindications to participation in an 
exercise program:

– Same as those in the ACSM Exercise Guidelines

– Anemia extreme fatigue known CV diseaseAnemia, extreme fatigue, known CV disease 

– Breast  Cancer: Immediate arm/shoulder  
problems

– Colon Cancer: Physician permission for ostomy 
patients

– Gynecologic:  Presence of abdominal & LE swelling

– MSSE.  2010;42:1409 

• Disease specific safety recommendations:

– Breast Cancer 

• Carry out arm/shoulder evaluation prior to 
undergoing exercise training  

M it f h i d h ld hil i

ACSM  EXERCISE GUIDELINES  FOR 
CANCER  SURVIVORS 

• Monitor for change in arm and shoulder while in an 
exercise program

– Prostate Cancer 

• Strength assessment prior to undergoing exercise 
training

• Fracture risk

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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• Disease specific safety recommendations:

– HSCT

• Avoid overtraining b/c of myelosuppression

– Gynecologic

ACSM  EXERCISE GUIDELINES  FOR 
CANCER  SURVIVORS 

• Special supervision if obese

– Colon

• Can patient perform stoma care?

• Progress slowly

SUMMARY
• Is it reasonably safe for a cancer survivor to 

participate in an exercise training program?
– History

– Understand implications of medical hx. 

– Lab values   

– Medical Clearance/preparticipation clearance  

– Absolute contraindications (none present) 

– Relative contraindications (none present) 

– Cancer specific contraindications (none 
present)√

– Monitoring equipment available 

LIMITATIONS  OF  THESE 
AVAILABLE  GUIDELINES

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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ACSM  EXERCISE  GUIDELINES  FOR 
CANCER  SURVIVORS 

• Pre‐Participation screening

– Not recommended

– MSSE.  2010;42:1409

• PT’s  take histories!!

Segal et al. CA Cancer J Clin 2012

COMORBIDITIES

Ko &  Chaudhry.  J Surg Res.  2002;105:53

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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Mulrooney D, et al.  BMJ, 2009

Mertens et al.  Cancer.  2002;95:2431

Darby et al.  New Eng. J Med.  2013;381:987.
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ELEVATED  FALL  RISK

• Prostate cancer survivors (age >70 years) 
receiving androgen deprivation therapy

– 22% had >1 fall over 3 months, vs. 6% to 9% in 
general elderly populations

– Bylow K et al Urology 2008; 72: 422– Bylow K et al. Urology. 2008; 72: 422. 

• Breast cancer survivors (age <70 years) s/p 
chemotherapy, + or ‐ hormone therapy

– 75% had >1 fall over 18 months, vs. 45%  of the 
controls 

– Winters‐Stone KM. Arch Phy Med Rehab. 2009;92:646.

FALLS  ASSESSMENT

• Berg Balance Test

• Dynamic Gait Index

• Timed Up and Go

• Elderly Falls Screening Test

• “Have you fallen in the past month?”

BALANCE  ASSESSMENT  TOOLS

• Chair stands

• Forward Reach

• Timed Up and Go

• Gait speed assessment

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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ACSM  EXERCISE GUIDELINES  FOR CANCER  
SURVIVORS 

• “Exercise testing not required for low to 
moderate exercise intensity, flexibility 
activities or resistance exercises”

EXERCISE TESTING/PERFORMANCE STATUS 

• Submaximal Aerobic Tests:
– 6- min walk

– Modified Bruce & Modified Bruce Protocol

– Single Stage Submaximal Treadmill Walking g g g
Test

– Peak Cycling Test

– McCardle’s Step Test

– Noonan V, Dean E.  Phys Ther. 2000;80:782.

EXERCISE TESTING/PERFORMANCE STATUS 

• Strength Testing

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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ACSM  EXERCISE GUIDELINES  FOR CANCER  
SURVIVORS

• “Avoid inactivity”

• “Allow adequate time to heal after surgery. 
The number of weeks required for surgical 
recovery may be as high as 8 ”recovery may be as high as 8.

• “Resume normal daily activities as quickly 
as possible after surgery”

RISKS  ASSOCIATED WITH INACTIVITY

LeBlanc et al.  J. Appl. Physiol.  1992;73:2172

Special Series on Rehabilitation for People With 
Critical Illness: Using Quality Improvement to 
Translate Research Into Practice

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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STRENGTH (WEAKNESS), WASTING

WASTING

• Wasting  (cachexia)

– Not equivalent to anorexia

– Not equivalent to weakness

– Wt. loss > 5% past 6 months or wt. loss > 2% with 
a BMI < 20 kg/m2

– Assessed by measuring lean body mass

– Associated with a number of cancer diagnosis

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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EXERCISE  PRESCRIPTION

• “Recommendations are the same as age‐
appropriate guidelines from the PAG for 
Americans”

• FITT principle

• ∑ = Volume of exercise 

EXERCISE  PRESCRIPTION

• Mode:  Something safe, available and that the 
subject wants to do!

• Frequency:  Work up to 5X/week for a total of 
150 min or more150 min or more

• Duration

– 30 min/session

– Conditioning status of patient

EXERCISE  PRESCRIPTION

• Intensity:

– % of Heart Rate Reserve (HRR)

– HRR = Estimated HRmax –HR resting
30% 75% of HRR– 30%‐75% of HRR

– 5‐6/10 (RPE)

• Progression

– 1st progress duration

– Then increase intensity

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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EXERCISE  PRESCRIPTION

• Progression should be slower and more 
gradual for deconditioned patients

• Flexible:  “good day” and “bad day” treatment  
daysdays

• Psychosocial benefits 

• Barriers to exercise

WK  DURATION INTENSITY INTENSITY
FRE-

QUENCY
FRE-

QUENCY

1

5 MIN, 
REST 5 

MIN 30-45% HRR 1-3 2x/DAY 5 DAYS/WK

2 10 MIN 30-45% HRR 1-3 2 X/DAY 5 DAYS/WK

3 15 MIN 30-45% HRR 1-3 1X/DAY
3-5 

DAYS/WK

4 20 MIN 30-45% HRR 1-3 1X/DAY 3 DAYS/WK

5 25 MIN 45-60% HRR 3-4 1X/DAY 3 DAYS/WK

6 30 MIN 45-60% HRR 3-4 1X/DAY 3 DAYS/WK

7 30 MIN 45-60% HRR 4-6 1X/DAY
4-5 

DAYS/WK

8 30 MIN 45-60% HRR 4-6 1X/DAY
4-5 

DAYS/WK

SUMMARY

• Available exercise guidelines:

– are useful for the rehabilitation professional

– identify unique roles for rehabilitation 
professionals in reconditioning the cancer survivor

– should leave the rehabilitation professional a bit  
perplexed by what is missing

– require that the rehabilitation professional use 
their clinical decision making skills to safely 
incorporate exercise into your treatment plans.

© 2013 Memorial Sloan-Kettering Cancer Center, All Rights Reserved. 
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Thank you for the privilege of the podium.
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