
Exercise and the heart

Jumana Antoun- MDJumana Antoun MD
Nov 10, 2007



Outline

R i ifi b fi f iReview specific benefits of exercise

Discuss the risks associated with exerciseDiscuss the risks associated with exercise

Know the cardiovascular risk assessments 

List the current recommendations on exercise



“All parts of the body if used in moderation and 
exercised in labors toexercised in labors to

which each is accustomed,
become thereby healthy and well developed,

and age slowly;and age slowly; 
but if unused and left idle,

th b li bl t dithey become liable to disease,
defective in growth, and age quickly.”g g q y

HippocratesHippocrates





Professor Jeremy Morris
LondonLondon
1950



Increase in the peer evidence literature



Benefits of Exercise on the Heart

R d th i id f CADReduces the incidence of CAD
Most physically Active have CAD rates half those of the most 
sedentaryy
Graded relationship of decreasing CAD rate with increasing 
physical activity

Manage some CAD risk factors: lipids; hypertension; 
glucose intolerance; obesity

4.6% increase in HDL and decrease LDL by 5% 
(meta-analysis;  Circulation 2001)

Treating patients with CAD; HF; claudication
Exercise-based cardiac rehab reduces mortality rate in patients 
after MI; angioplasty; CABG; angina (Cochrane database 2000)after MI; angioplasty; CABG; angina (Cochrane database 2000)



Relative risks of death from any cause among participants according to their exercise 
capacitycapacity

Warburton, D. E.R. et al. CMAJ 2006;174:801-809



Risks of Physical Activityy y

Most studies of
exercise-related cardiovascular events

A i t d ithAre associated with

Sports participation in young athletes
Vigorous exercise in adultsVigorous exercise in adults



Risks of Physical Activityy y

Most common risk is musculoskeletal risk

Cohort of community adults with average activity
25% reported musculoskeletal injury over 1 year
1/3 f i j d t d i i1/3 of injured stopped exercising

Risk of injury increases with obesity, vigorous exercise



Risks of Physical Activityy y

Vigorous Physical Activity increases the risk of 
sudden cardiac death; MI among individuals with 

diagnosed and occult heart diseasediagnosed and occult heart disease

1 ti l t d d th f 15 000 t1 exertion related death per year for every 15 000 to 
18 000 healthy men (Athletes)

1 death per 82 000 member of fitness facility
(61 male and 10 females out of 3 million member over 2 years)(61 male and 10 females out of 3 million member over 2 years)

5-10% of MIs are associated with vigorous activityg y



Risks of Physical Activityy y

RR of exercise related MI and sudden death are greatestRR of exercise-related MI and sudden death are greatest 
in those who are least physically active

RR of cardiac arrest during vigorous exercise compared to 
all other times of the day is

56 times greater among men who exercise infrequently
and only 5 times greater among men who exercise 

frequentlyfrequently

On the other handOn the other hand
Overall risk of developing cardiovascular disease 25-50%



Pathologic basis for Exertion-related g
cardiovascular events

Young individuals (<30 years of age)
Congenital abnormalities: HCM, Coronary artery g y y
anomalies; aortic stenosis; arrhythmias

Adults
Coronary artery disease is the culpritCoronary artery disease is the culprit
Among asymptomatic adults, plaque disruption is 
commoncommon



Pre participation Screeningp p g

Young AthletesYoung Athletes
AHA recommends 
cardiovascular screening 
for high school and 
college athletes at 3-4 
year interval with ayear interval with a 
questionnaire and 
physical exam

No need for routine EKG



Pre participation Screeningp p g

Adults

USPSTFACSMACC/AHA USPSTFACSMACC/AHA
Against routine exercise 
testing of low risk adults in 
general and insufficient

Asymptomatic persons with 
DM who start vigorous 
exercise

Aِsymptomatic persons with 
DM who start vigorous 
exercise (IIa) general and insufficient 

evidence for stress test 
before training

exerciseexercise (IIa)

Asymptomatic men>45 andAsymptomatic men>45 and Asymptomatic men>45 and 
women >55 and those who 
has >2 risk factors who start 
vigorous exercise 

Asymptomatic men>45 and 
women >55 who start 
vigorous exercise (IIb)



Pre participation Screening and Risk p p g
stratification in patients with CAD

Class A: Apparently Healthy
Under 40 years with no symptoms or known presence of 
heart disease or major coronary risk factorsheart disease or major coronary risk factors
Individuals of any age without known heart disease or 
major risk factors and have normal exercise testmajor risk factors and have normal exercise test

Activity guidelines: no restrictionsy g
ECG and blood pressure monitoring: not required
Supervision required: none



Pre participation Screening and Risk p p g
stratification in patients with CAD

Class B: Presence of known stable cardiovascular diseaseClass B: Presence of known, stable cardiovascular disease 
with low risk for vigorous exercise

CAD(MI, CABG, angioplasty, stable angina) whose condition is 
stablestable
Valvular heart disease
Cardiomyopathy

AND the following clinical SymptomsAND the following clinical Symptoms
NYHA class 1 and 2
No evidence of heart failure
F f i h i t t i t t b l 6 METSFree of ischemia at rest or on exercise test below 6 METS

Activity guidelines: Individualized
ECG and blood pressure monitoring: During early  phase for 6-12 

sessions
Supervision required: Initially



Pre participation Screening and Risk p p g
stratification in patients with CAD

Class C: Moderate to high risk for cardiac complications duringClass C: Moderate to high risk for cardiac complications during 
exercise

CAD(MI, CABG, angioplasty, stable angina,valvular heart disease)
CardiomyopathyCardiomyopathy
Low EF <30%
Three vessel disease or left main

AND th f ll i li i l S tAND the following clinical Symptoms
NYHA class 3 or greater
2 or more MIs
Exercise capacity less than 6 METS

Activity guidelines: Individualizedy g
ECG and blood pressure monitoring: Continuous till safety is 

established
Supervision required: Medically until safety is establishedp q y y



Pre participation Screening and Risk p p g
stratification in patients with CAD

Cl D U bl diClass D: Unstable diseaes
Unstable angina
Decompensated heart failureDecompensated heart failure
Uncontrolled arrythmias
Severe AS

A ti it id li N ti itActivity guidelines: No activity
Treat until back to class C or less



Updated Recommendation for Adults
ACSM and AHAACSM and AHA
Circulation 2007

T d i i h l hTo promote and maintain health
All healthy adults 18-65 need moderate intensity aerobic physical 
activity for a minimum of 30 minutes on 5 days of the week oractivity for a minimum of 30 minutes on 5 days of the week or 
vigorous exercise for minimum of 20 minutes on three days of the 
week in addition to routine daily living activitiesweek in addition to routine daily living activities

Every adult should perform activities that maintain or increaseEvery adult should perform activities that maintain or increase 
muscular strength and endurance a minimum of two days each 
week



Updated Recommendation for Adults
ACSM and AHAACSM and AHA
Circulation 2007

T t d i t i h lthTo promote and maintain health

Combinations of moderate vigorous are beneficialCombinations of moderate-vigorous are beneficial

Bouts of 10 or more minutes to accumulate towards theBouts of 10 or more minutes to accumulate towards the 
target is beneficial

To improve fitness or reduce risk of diseases should 
exceed the minimum recommendation



What is moderate/vigorous exercise/ g

http://prevention.sph.sc.edu/tools/compendium.




