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Session Goals

• Learn about exercise testing, training, and 
prescription guidelines


• Describe exercise training benefits


• Discuss exercise training clinical considerations



What is the purpose of exercise in cardiopulmonary rehabilitation? 

Increase habitual physical activity to a level that 
promotes health, improves cardiorespiratory fitness, 

and reduces chronic disease risk



Cardiorespiratory Fitness

• What is it?


• Why is it important?


• How is it assessed?


• What’s it used for?



CRF is a strong predictor of health outcomes

Maximum amount of 
oxygen that can be 

utilized by the body 
during strenuous 

exertion



Cardioprotective effects of physical activity and CRF
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CRF single best predictor of mortality in cardiac patients



Change in CRF after CR is highly predictive for 
readmission risk even independent of baseline CRF



Increasing CRF by 
>0.5 METs improves 

survival



Cardiorespiratory Fitness

• What is it?


• Why is it important?


• How is it assessed?


• What’s it used for?



Purpose of Exercise Testing

• Diagnostic - identify abnormal physiology

• Prognostic - identify risk for adverse events

• Therapeutic - monitor impact of intervention

Guiding the management of the patient, including exercise prescription

Fletcher et al, AHA Exercise Standards for Testing and Training 2013





Exercise recommendations 
for healthy adults



Exercise recommendations 
for clinical populations

Intensity is the key element



in
Exercise recommendations 

for clinical populations
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Intensity is the key 
element

Intensity optimally prescribed from peak HR or VO2

<20% patients have maximal exercise test

Resting HR +20 or +30 bpm is most common method in CR





Effectiveness of High Intensity Training

High intensity intervals 
increase CRF more effectively



Low Volume vs High Volume HIIT
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Low-volume vs High-volume

Both groups reduced:

✓ blood glucose
✓ blood pressure
✓ % body fat



Adherence to HIIT suggests it is well tolerated



Aerobic intensity by cardiac diagnosis



Prescribing Exercise Intensity

RPE <12; <40% HRR

RPE 12-13; 40-59% HRR

RPE 14-16; 60-80% HRR

Light

Moderate

Vigorous/High

Borg Scale



Progression of the Exercise Prescription

✓ Individualized


✓ Reviewed each session


✓ Weekly evidence


✓ One FITT component at a time


✓ Duration 1-5 min/session


✓ 5-10% increases usually tolerated


✓ Increase duration then intensity



Don’t neglect resistance training

✓ 2 days/week

✓ 40-60% 1RM

✓ RPE 11-13

✓ 10-15 repetitions

✓ 8-10 exercises

✓ 1-3 sets



Pulmonary Disease✓ Value of CPET


✓ Resistance training


✓ Intensity is key


✓ HR parameters may not be 
appropriate


✓ Dyspnea 4-6 = 50-80% 
peak work rate


✓ Intervals maybe preferred


✓ Inspiratory muscle training



Exercise Training Considerations
❖ ExRx depends on patient factors (diagnosis, disease 

severity, co-morbidities)

❖ Any activity is beneficial for extremely deconditioned 
patients

❖ Intensity should be at HR and work rate below ischemic or 
angina threshold (upper limit is at least 10 bpm below 
threshold)

❖ Meds taken as prescribed (note B-blockers).  Any change in 
B-blocker dose will require new exercise test



Exercise Considerations
❖ If B-blocker has changed…monitor s/s and note RPE 

and HR at most recent workload

❖ Exercise testing recommended with any change in 
symptoms or clinical status

❖ Diuretics increase risk of volume depletion, 
hypokalemia, or orthostatic HTN.  

❖ monitor BP, symptoms of dehydration and 
arrhythmias  



Exercise is the BEST 
Medicine

Thank you!! 


