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Is exercise beneficial or harmful in 
patients with Cardiovascular Disease?  

1. Beneficial 
2. Harmful 
3. Both  
4. *Depends on the patient 

and the type of exercise 



Spectrum of exercise and CVD

Exercise and CVD

End-stage/Severe 
CVD 

High Level 
Athletes with 

Cardiac DiseaseSupervised Cardiac Rehab

Masters 
Athlete with 

CAD

Exerciser 
with mild 

HF 



Exercise can be stressful… 

Plaque Rupture Ventricular 
Fibrillation/Cardiac 

Arrest  

Aortic 
Dissection/Rupture



Hemodynamic response to exercise

u Healthy Individuals 
• BP = CO x SVR 
• Exercise à ↑Cardiac Output 
• Exercise à ↓SVR 
• Net Effect: 

u SBP Increases proportionally to 
workload (~10mmHg/MET) 

u DBP stays the same or decreases
Richard et al, Scand J Med Sci Sports 2021 May;31(5):956-966



Acute physiologic response to 
exercise 

u Hemodynamic stress 
u Increased systemic and 

pulmonary pressures 
u Increased afterload 
u Increased cardiac 

demand 
u Increased shear stress 

u Metabolic stress 
u Decreased plasma 

volume 
u Electrolyte abnormalities 
u Acidosis 
u Viscosity/coagulation 

changes 



Exercise Restriction 



Nystoriak, Front. Cardiovasc. Med, 2018



Exercise Paradox 

1. Exercise (vigorous 
intensity) INCREASES 
the instantaneous risk 
of CV events 

2. Habitual exercise 
DECREASES the 
absolute risk of overall 
CV events  

Franklin et al, Circulation, 2020;141:e705–e736 



Exercise more, over a 
longer period of time, 

and make sure it counts 
(i.e., objective from 

wearable 
data/accelerometers = 

bigger benefit) 

Guseh and Baggish, NEJM Evidence, 2022



Evolution 

Guseh and Baggish, NEJM Evidence, 2022

“Physical Inactivity is a potent risk factor for disease”



Perry et al , Circulation Research, 2023



Cardiac rehabilitation

“… is less a therapy than it is 
a process; a therapeutic 
process to be sure, but none 
the less a process rather 
than a simple, single 
intervention or procedure” 

Canadian Guidelines for Cardiac Rehabilitation 
and Cardiovascular Disease Prevention 3rd Edition



Cardiac rehabilitation

“The enhancement and maintenance of 
cardiovascular health through individualized 
programs designed to optimize physical, 
psychological, social, vocational, and emotional 
status. This process includes the facilitation and 
delivery of secondary prevention through risk 
factor identification and modification in an effort 
to prevent disease progression, and the 
recurrence of cardiac events”

Canadian Guidelines for Cardiac Rehabilitation and 
Cardiovascular Disease Prevention 3rd Edition



Core Components/Elements

u Patient assessment 
u Risk Stratification (i.e., GXT, risk factor 

assessment etc.) 
u Exercise Training 
u Dietary Counseling 
u Risk Factor Management 

u Lipids, Smoking, Diabetes, Weight, etc. 
u Psychosocial Interventions 



Multidisciplinary 
Care Team 



Indications

u Established 
• Recent ACS (12 months) 
• Stable Angina 
• Post-CABG 

• Post-PCI
• Post-Valve surgery
• Post-LVAD
• Post-Heart Transplant
• Stable chronic HF 

u Emerging
• Symptomatic PAD 
• Metabolic Syndrome/Diabetes 

(High risk primary prevention)
• Atrial fibrillation 
• HFpPF 
• PAH 
• SCAD
• Congenital Heart Disease 
• Oncology patient at high-risk 

of cardiac disease 
• Hypertrophic Cardiomyopathy
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Historical Basis 

u Prevailing dogma = strict ‘Heart-
rest’ post ACS x 6 weeks  

u Early mobilization considered 
malpractice 

u 13.8% mortality with bed rest vs. 
8.3% with “chair”-treated patients 



Rehabilitation Model

u “The practice of rehabilitation 
should not be below the dignity of 
the physician. He should derive as 
as much satisfaction from returning 
a coronary patient to competitive 
industry in a proper job as from 
making the diagnosis of 
monocytic leukemia or controlling 
a case of ventricular tachycardia”  



MI to Marathons 



Nabel and Braunwald, N Engl J Med 2012;366:54-63



• Meta-analysis of 63 RCTs, 14,486 patients 
• Outcomes: Total Mortality, CV Mortality, 

Morbidity, HRQOL, Cost-effectiveness 
• RCTs comparing exercise-based vs. 

control with at least 6 months of follow-up. 



NNT = 37

NNT = 22



Traditional Cardiac Rehab

u3 phases
uPhase 1 = inpatient programs 
• *More historical (No current Phase 1 programs in BC)

uPhase 2 = physician-supervised outpatient 
programs post-discharge (3-6months)

uPhase 3 = non-ECG monitored maintenance 
programs 
• Can be at same facility as phase 2 or any other 

facility 
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Patient Journey: VGH Patients

u Referral received 
u Triaged 
u Placed on waitlist (guidelines recommend <30 days) 
u Intake Appointments and Testing 

u Case manager assessment (RN/Exercise physiologist) 

u Exercise Stress Test, repeat bloodwork 

u MD assessment 

u Risk Factor modification - medication titration/initiation 



Patient Journey: VGH Patients

u Enrolled patients: 
u 6-month duration 
u Weekly exercise classes (24 monitored in total)
u Education sessions 
u Dietician assessment and follow-up 
u Psychologist/psychiatrist assessment (if indicated) 
u Regular follow-up with case manager 
u MD assessment PRN

u Exit assessment: 
u Repeat bloodwork 
u MD evaluation (standard or PRN) 

u Review risk factor targets/thresholds – titrate/initiate medical therapy



Definition update

“Going forward, rather than a 
clearly defined intervention with 3 
or 4 distinct phases, CR needs to 
evolve to maintain its status as a 
value-based service that 
coordinates care across a wide 
continuum of secondary disease 
prevention”

Telehealth 

Value-based Care

Novel Indications

AACVPR Guidelines for Cardiac Rehabilitation 
Programs 6th Ed. 2020



Beatty et al. Circ Outcomes, 2021



An estimated 4000 
patients/year in BC who 

meet guideline 
indications for Cardiac 

Rehabilitation Services do 
not receive it





VCR-Rural Project

https://www.vchri.ca/research-study/exploring-virtual-rehabilitation-heart-health

Pilot project/study of Virtually Delivered 
Cardiac Rehab 

Eligible patients: 
• Guideline indication for CR 
• Care received at VGH (in-patient or out-

patient) 
• Reside within Northern Health or Vancouver 

Coastal 
• No access to in-person/local CR programs

PI: Dr. Nate Moulson

Project lead: Linda Sung 
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Exercise as Medicine 

Most patients 
Maximal benefit = 

Volumes 3-4x’s 
current guideline 
minimum (450-600 

mins/week OR 7.5-10 
hrs/week)

Eijvogels et al, Curr Treat Options Cardio Med, 2018;20(84) 

150mins/week



Step-Counts and CV outcomes 

“Optimal dose” = ~9000

Stens et al, JACC, 2023



Occupational Physical Activity

Holtermann et al, EHJ, 2021



u In individuals obtaining 150mins or greater per 
week of moderate to vigorous exercise/physical 
activity there was no difference between those 
concentrating this into 1-2 days versus those 
spreading their exercise across the week 



Accelerometer vs. Self Reported 

Khurshid et al, npj digital medicine, 2022



Practical Considerations 

u “Something is always better than nothing” 
uStanding is better than sitting

u“10,000” steps per has something to it 
uOccupational physical activity doesn’t count
uWeekend warrior pattern okay
u Track it with wearables if possible 

u“Medicine works only if you take it” 



Sports Cardiology

Subspeciality of Cardiology focused on the 
care of athletic individuals across the 
spectrum of performance and age 



What/who is an athlete?



Definitions 

1. Athlete (Competitive?) vs. Exerciser = Intent of 
exercise 

2. Young (<35) vs. Old  Masters (>35)
3. Moderate vs. Vigorous 

u Moderate = 40-59% of functional capacity (VO2max or HRR) 
u 3-5.9 METS (Brisk walking, light cycling) 

u Vigorous = >60% of functional capacity (VO2max or HRR) 
u >6 METS (Jogging, running, moderate cycling) 

u *Below and above the anaerobic/lactate threshold à fitness 
dependent 



Exercisers vs. athletes?



Dose and Dimensions 

uDimensions

• Mode/Type of activity 

• Frequency 

• Duration 

• Intensity 

u“Dose” 
• Intensity, duration and 

frequency 
• MET-Minutes/Week or 

MET-Hours/Week

Strath et al, Circulation, 2013;128:2259-2279



49

IA

IIIC



Kim et al, Circulation, 2025



Atherosclerotic CAD 
u Long-standing chronic coronary syndrome (stable CAD)

Pelliccia et al, EHJ, 2020



Atherosclerotic CAD

u Post-ACS or coronary 
revascularization procedure 

• Avoidance of competitive 
sport or vigorous intensity 
exercise for at least 3 months 
post event (up to 12 months) 



Ischemic Threshold in CAD

• Anginal threshold: threshold (HR) at which typical 
angina begins to occur 

• Ischemic threshold: threshold (HR) at which ‘ischemia 
occurs’ (defined as angina and/or ischemia on ETT)

• Prevailing recommendations: Exercise should be 
prescribed/limited to 10bpm below the 
anginal/ischemic threshold (poor quality evidence) 



Aortic Disease and Exercise 

• Laplace Law 
uTension = Pressure x diameter/wall 

thickness 
• Increased Tension = Increased Risk of 

dissection/rupture
• Systolic BP in Weight-Lifters can exceed 

400 mmHg 



Aortic Diseases AHA/ACC 
Recommendations



Summary 
1.Exercise is recommended for essentially all patients with 

CVD, but may require expert guidance 

2.Cardiac Rehabilitation remains a guideline-based 

intervention for secondary prevention and high-risk primary 

prevention patients 

3.  Sports Cardiology is the subspecialty of Cardiology 

focused on the care of athletic individuals with CVD across 

the spectrum of performance and age 





Questions

“Those who think they 
have no time for 
bodily exercise will 
sooner or later have to 
find time for illness” 
      
Earl of Derby



Exercise Prescription 



Exercise Intensity 



Karvonen Formula

• Based on the assumption HR and VO2 consumption are 
linear

• Training Heart Rate  
u Max Heart Rate Obtained on ETT
u Desired Heart Rate Reserve Training zone 
u Lower end HR = Resting HR + (XX% [Max HR - Resting 

HR) 
u Upper end HR = Resting HR + (XX% [Max HR - Resting 

HR) 



uCardiac Rehab/Disease Patients
uCompared to physiologic threshold 

intensity determination, %HRR and %HR 
peak correlated to the same exercise 
intensity domain ~50% of the time 



Moderate vs. High Intensity 

Bonekamp et al, EHJO, 2023



Resistance Training 

Paluch et al, Circ, 2023


