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2021 AHA statistics
CVD claimed 868,662 lives in 2017
◦ 1 of every 3 deaths in the US

CVD claimed 18.6 million lives globally in 2019

CVD claims more lives than all forms of cancer and lung disease 
combined
◦ Direct and indirect costs of CVD is $363 billion

1 death every 39 seconds due to CAD

1 stroke every 3 minutes due to stroke
Heart disease and stroke statistics—2021 update: 

a report from the American Heart Association. 
Circulation 2021



Public health crisis

•25% with >1 

chronic disease

•Multimorbidity

accounts for 83% 

of health care 

spending





Cardiovascular health metrics
 Evaluated ~50,000 US adults for >20 years

 7 health metrics:
◦ Smoking

◦ Physical Activity
◦ 3-6 mets 5 or more times per week or >6 mets 3x/wk

◦ Healthy diet (1 point each for total 5 points)
◦ 4 cups fruit/veg per day, fish 2 per wk, whole grains 3 1 oz svgs/day, <1500 mg sodium /day, 3 or less 

sweetened beverages per wk

◦ Fasting blood glucose (HgbA1c <5.7%)

◦ Blood pressure (<120/80 mmHg)

◦ Total serum cholesterol (<200 mg/dL)

◦ Obesity (BMI <25)

Yang Q et al., JAMA. 2012;307(12):DOL:10.1001/JAMA.2012.339



Cardiovascular health metrics

Yang Q et al., JAMA. 2012;307(12):DOL:10.1001/JAMA.2012.339

51%

All-cause mortality

Modifying 
lifestyle 
continues to 
show the largest 
improvements in 
cardiovascular 
health



Physician advice
“Physicians reported spending an 
average of 8 minutes counseling 
their patients on lifestyle change at 
routine annual visits.”

“<5 % of physicians advise patients 
to engage in physical activity at 
least 6 days per week as 
recommended by national 
guidelines”

National Study of Physician awareness and Adherence to Cardiovascular Disease Prevention Guidelines, Circ 2005



Public health issue
 Most Americans have little or no physical activity in their 
daily lives
◦ ~25% of adults in US do not engage in any leisure time physical 

activity

◦ <15% exercise for 30 mins 5 or more days per week

 #1 excuse for not exercising is: 

Not enough Time

The average American 
watches 30 hours of 
television per week!



There are an estimated 
200,000 deaths annually 
in the US related to a 
sedentary lifestyle….



Exercise is beneficial in many ways

 Reduces the risk of all-cause mortality and morbidity

 Promotes psychological health

 Prevents and eliminates the risk factors of chronic disease 
through improvements in cardiovascular and metabolic health



Observational studies

 Large, prospective cohort studies

◦Harvard alumni health study

◦Women’s health initiative

◦NHANES – National health and nutrition examination survey

JAMA. 1995;273:1179–1184.
Am J Epidemiol. 2000;151:293–299.
N Engl J Med. 1999;341:650–658.

However……these studies 
rely on self-reported data 
and can have significant 
bias



Randomized 
controlled trials

Circulation. 2016;133:2297-2313.



Randomized 
controlled trials

Circulation. 2016;133:2297-2313.



Exercise is the single best 
method to stay young as 
you get older……





Exercise defined
Physical Activity
◦Any bodily movement produced by the contraction of 
skeletal muscle that increases energy expenditure

Exercise
◦Physical activity that is planned, structured, repetitive, and 
purposeful in that the main objective is improvement or 
maintenance of one or more components of physical 
fitness

Circulation. 2020;141:e705-e736.



Spectrum of exercise

Sedentary Light Moderate Moderate to vigorous

Centers for Disease Control and Prevention (CDC). National Health and
Nutrition Examination Survey Data 2003-2004, 2005-2006.



The 4 pillars of exercise



The Optimal Exercise
Prescription





We must actively engage 
our patients



Exercise is personal
 Different beliefs
 educate

 Different interests
 review all the different forms of exercise

 Must motivate and never let up
 emphasize, encourage, engage

…and it will not work if it 
is not enjoyable



The optimal exercise approach
 The essential components of a systematic, individualized 
exercise prescription include the following 5 components:

1.Mode

2.Intensity

3.Duration

4.Frequency

5.Progression of physical activity

 These 5 components apply to everyone regardless of age, 
fitness level and health status



The optimal exercise approach

 Mode

 4 pillars of exercise

 Each pillar has certain exercises that maximize benefits

 Must encourage exercises that the patient enjoys

 Must choose exercises that work within physical limitations



The optimal exercise approach

 Intensity

 Intensity and duration of exercise determine the total 
caloric expenditure

 Intensity should be tailored according to the patient and 
their health problems

 Different methods of calculating: VO2, HR, and RPE



The optimal exercise approach

 Intensity

 HR methods
 Inaccurate in pt’s who can’t mount good HR response

HRmax = 220 – age  (healthy  70% - 85%)

Adequate, but fairly inaccurate.

Especially at lower fitness levels

Heart Rate Reserve (HRR)

More accurate

HRR = HRmax – HRrest

Then take 60%-80% of HRR and add to HRrest to calculate range



The optimal exercise approach

 Intensity

 Rating of Perceived Exertion (RPE – Borg)
 Used in pt’s who can’t mount good HR response

 The RPE is used to determine Intensity

6 No exertion at all 
7 Extremely light 
8 
9 Very light - (easy walking slowly at a comfortable pace) 
10 
11 Light 
12 
13 Somewhat hard (It is quite an effort; you feel tired but can continue) 
14 
15 Hard (heavy) 
16 
17 Very hard (very strenuous, and you are very fatigued) 
18 
19 Extremely hard (You can not continue for long at this pace) 
20 Maximal exertion 

Level of exertion 
correlates to HR



The optimal exercise approach
 Duration
 Correlates with intensity

 As intensity increases, duration can shorten

 Scientific evidence is lacking to support the health benefits of 
High-intensity, short duration exercise

 Most guidelines recommend moderate intensity, moderate 
duration (~30 mins) in the healthy individual to improve aerobic 
capacity

High Intensity Interval Training (HIIT)
‒ Most patients are interested to save time
‒ This type of exercise is painful and hard to 

sustain
‒ Questionable safety
‒ The research supporting this exercise is 

weak

3.2 mph

3.8 mph

2.5 mph

3 mins

1 min

1 min

3 mins

Intervals



The optimal exercise approach
 Frequency

Every Day
7 days a week



The optimal exercise approach

 Progression

 Never let exercise get stagnant

 Encourage new exercises
Cross-training

Slowly increase over time



….so putting it all together
Type of Exercise Frequency Intensity Time

Cardiorespiratory 7 days/week moderate 
intensity;

(3 days/week vigorous 
intensity)

Moderate intensity 
corresponds to a brisk 
walk or other aerobic 

activity with a noticeable 
increase in heart rate

At least 30 minutes per 
day

 If you have only 30 minutes, then cardiorespiratory gives you the greatest 
benefits

 Always recommend 7 days per week

 There are many excuses……but there is always some form of cardio 
exercise a patient can accomplish



….so putting it all together
Type of Exercise Frequency Intensity Time

Flexibility 2-3 days/week Exercises should be 
performed to the point of 

mild discomfort within 
the natural range of 

motion

Complete up to 4 reps per 
muscle group. 15-60 sec 
per static stretch. Overall 
duration at least 10 min.

 Ideally work with a physical therapist or personal trainer early on to learn 
technique

 Lots of on-line resources are available 

 Certain classes such as yoga can also be a good starting point



….so putting it all together
Type of Exercise Frequency Intensity Time

Resistance 2-3 days/week A resistance exercise that 
permits 8 to 12 reps, 

equivalent to 60-80% of 
one repetition maximum

Complete 2 to 4 sets for 
each muscle group. 

Permit 2 to 3 min rest 
intervals between each 

set.

 Encourage hiring a personal trainer for a short period

 Circuit training can include both cardio and resistance



….so putting it all together
Type of Exercise Frequency Intensity Time

Neuromotor 2-3 days/week Currently unknown > 20-30 mins per day

 There are neuromotor trained physical therapists

 Senior classes for neuromotor exercises

 Recommend a personal trainer trained in these exercises



Exercise order

 Cardiorespiratory exercise should always precede 
resistance training

 Order does not affect flexibility and neuromotor exercise

Dalleck et. al. Journal of fitness research;Vol 3,issue 2. Aug 20014



Exercise dose

Sedentary Light Moderate Moderate to vigorous



Sedentary behavior
 The 2 biggest culprits are television and the workplace

Multiple studies have associated a sedentary lifestyle with 
increases in all-cause mortality, cardiovascular disease and 
diabetes mellitus

10,000 steps?
 No scientific evidence to support 10k steps
 Japanese pedometer in the 1960s

‒ “10000 steps meter”

 However……still useful
‒ hard to reach 10k steps without exercise



Exercise resistant
5 Minutes to Exercise

◦Must exercise every day
◦ Cannot miss

◦Only 5 minutes daily for 30 days
◦ Then increase by 5 minutes/day every month

◦Any pace

◦Any type of aerobic exercise

◦ If bored then increase pace, not time



Exercise dose

Circulation. 2016;133:2297-2313.



Exercise and Cardiovascular Risk

Circulation. 2020;141:e705-e736.



How ‘bout safety?

 If done right, exercise is very safe

Exercise is known to acutely, abeit transiently, increase 
relative risk for sudden cardiac death and MI 

Absolute risk for acute events are very rare

0.31 to 2.1 sudden cardiac deaths per 100,000 person-years

Circulation. 2020;141:e705-e736.



Exercise and Cardiovascular Risk
 Causes of SCD
>35 yo
 CAD predominant cause

<35 yo
 Previously thought HCM & coronary 

anomalies were predominant cause

 Recent studies suggest non-
identifiable cause is most common

 ie. Structurally normal heart

Circulation. 2020;141:e705-e736.

Competetive
exercise

Non-competetive
exercise



Exercise and Cardiovascular Risk

Extreme Exercise
Biggest risk is inappropriate training

Risk appears to be lower in women

Marathon

Risk of SCD is 1.0 per 100,000 participants

Triathlon

Risk of SCD is 1.74 per 100,000 participants

2 recent & larger observational studies
 The aerobics center longitudinal study
 National cancer institute cohort

 All exercise levels were better than 
sedentary lifestyles

 High intensity exercise was no better or 
worse than moderate intensity exercise 

U-shaped curve – for intense training
 Copenhagen city heart study
 Observational study
 Higher hazard ratio for death in 

“strenuous” exercise

 However, there were wide and 
overlapping confidence intervals

 Only 4% were “strenuous” exercisers
 Small number of deaths (n=2)



Can Extreme Exercise Harm the Heart?

The athlete’s heart
Enlargement of all cardiac chambers

Improvement of cardiac function and compliance

Electrical remodeling

Sinus bradycardia, sinus arrhythmia and 1st-degree AV 
block



Can Extreme Exercise Harm the Heart?
Atrial Fibrillation
 Incidence decreases in fit individuals who moderately exercise
 Increases up to 10-fold in individuals who participate in extreme exercise

Coronary Artery Atherosclerosis
 Incidence of CAC decreases in fit individuals
However, incidence increases in extreme exercise
 Considered stable plaque

Myocardial fibrosis
 Increased late-gadolinium enhancement seen in athletes on MRI
Myocardial fibrosis is associated with increased LV stiffness and ventricular 

arrhythmias



Screening?
Individualized approach

Currently ECG or exercise-ECG testing is not universally 
recommended

High school/College athlete ECG screening
Controversial

? Cost-benefit ratio

Eric Paredes Save A Life

Circulation. 2020;141:e705-e736.



Wearable health technology
 Quickly adopted

 Has it really had the health impact we hoped?
 Research is less convincing

 Research bias?

 Anecdotally…..less helpful, however does encourage 
conversation
 Must ask a patient to see the data (steps)



In summary…….

Exercise is the single best 
method to stay young as 
you get older

In summary…….

We must actively engage 
our patients

In summary…….

The exercise prescription 
should include all 4 pillars
- Cardiorespiratory
- Resistance
- Flexibility
- Neuromotor

In summary…….

More is better……

…..although diminishing 
returns at higher levels

In summary…….

We should 
encourage 
exercise 7 days 
per week

In summary…….

Exercise is safe……

…..however, there is risk if 
not properly managed



Thank You


