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Taking into account the great benefits of physical 

activity and the universal risks of inactivity, and 

given that the serious adverse events of physical 

activity are relatively rare, the screening process 

SHOULD NOT BE A BARRIER for a person to 

start a PA program of low to moderate intensity! 



Referral to PA 
Resources 

 Provided to patient 
prior to leaving clinic 

Physical Activity 
Assessment 

 Conducted prior to 
seeing the physician 

Medical 
Screening 

 Conducted by the 
physician 

1 

2 

 Physical Activity 
Prescription 

 Provided to patient 
at the end of the visit  

Brief PA 
Counseling 

 Led by the physician 
or  healthcare team 



Session Objectives 

• Need for Safety Screening? 

• Limiting Factors for Exercise 

• The Physical Activity Readiness Questionnaire 
(PAR-Q) 

• Review of the “Old”  ACSM Risk Stratification 
& Screening Process 

• Updated ACSM Preparticipation  
Screening Guidelines 



Need for  
Safety Screening? 

  



• Evidence suggests that vigorous exercise slightly 
increases the acute risk of cardiovascular events 

• But there is NO evidence that the risks of physical 
activity outweigh the benefits for healthy subjects!  

• Indeed, the opposite appears to be true with the 
risk of inactivity much greater than any  
adverse event triggered by activity 

Thompson et al. Circulation. 2007. 115: 2358-68.  

Is Exercise Dangerous? 



Safety of Exercise in Heart Disease I 

Boden et al. JAMA. 2013;309(2). 

• Exercise training programs have been shown to reduce:  

o Total mortality by 20% 

o Cardiac mortality by 26%  

o Nonfatal myocardial infarction by 21% 

• In patients with stable ischemic heart disease, exercise 
is one of the most potential important treatments 
o Yet there is so much fear about its “harmful” effects 

o However, studies continue to show a low risk of CVD events 
in the rehabilitation setting 

• Moderate physical activity will NOT exacerbate CVD 



Safety of Exercise in Heart Disease II 

Rognmo et al. Circulation. 2012;126(12) 

• A study in 3 Norwegian cardiac rehabilitation centers found very 
low rates of cardiovascular complications  

o 1 complication per 129,456 hours of moderate-intensity exercise 

o 2 nonfatal cardiac arrests during 46,364 exercise hours high-intensity 
interval exercise  

• The results indicate that the risk of a cardiovascular event is low 
after both moderate- and high-intensity exercise in a rehab setting 



Role of Medical Screening  

• The U.S. Preventive Services Task Force recommends 
against the use of routine screening in asymptomatic 
individuals who are at low risk of cardiovascular events 

• Identify only those at greatest risk for acute myocardial 
infarction or sudden coronary events for referral  
for advanced medical screening 

 

Moyer et al. Ann Int Med. 2012; 157(7). 



Reasons for Safety Screening? 

• The need for safety screening partially depends on the 
intensity of PA the patients plans to engage in 

• Light-to-moderate PA 
o Less risk = less need for an advanced screening process  

• Vigorous PA = may need more comprehensive screening  
o Vigorous intensity = greater risk of cardiovascular events 

NOTE: Do not make this process burdensome to patient  
             and a barrier to their exercise participation! 



Whitfield et al. Circulation. 2014. 129: 1113-20.  

• Exercise preparticipation screening may also be 
relevant for higher risk individuals including: 
o Those with signs and symptoms of disease 

o Individuals with pre-existing health conditions/disease 

o Elderly 

• These individuals may need to undergo a more 
comprehensive safety screening protocol  
prior to starting their exercise program! 

Who Else to Screen? 



Overview of the Safety Screening Process 

Basic 

Screening 

Health History 
• Current activity levels 
• Signs & symptoms of Disease 
• Planned exercise intensity 

Advanced 

Screening 

• Assess safety of exercising  
in high risk individuals 

Medical 

Clearance 

Proceed with PA 
Counseling 
• Assessment 
• Prescription 
• Referral 

High Risk 

Individuals 



Limiting Factors for Exercise  



Limiting Factors for Exercise 

Factors limiting engagement in physical activity for 
your patients may include: 

• Arthritis of Hip or Knee 

• Osteoporosis 

• Low Back Pain 

• Lower Extremity Amputation 

• Stroke or Spinal Cord Injury 

• Balance Difficulties  



Exercise Training Participation 
• Disregard for appropriate warm-up and cool-down 

• Consistently exceeds prescribed training HR (i.e. intensity violators) 

• Infrequent exerciser* 

Exercise Test Data 
• Low and high exercise tolerance (≤ 4 METs or ≥ 10 METs) 

• Chronotropic impairment of drugs (< 120 beats/min) 

• Inotropic impairment (exertional hypotension with increasing workloads) 

• Myocardial ischemia (angina and/or ST depression ≥ 0.2 mV) 

• Malignant cardiac dysrhythmias (especially in patients with impaired left 
ventricular function) 

Characteristics Associated  
with Exercise-Related Events 

Sallis et al. Progress in Cardiovascular Diseases. 2015; 57(4). 



Poor Clinical Status 
• Multiple myocardial infarctions 

• Rest or unstable angina pectoris 

• Serious dysrhythmias at rest 

• Impaired left ventricular function (ejection fraction < 35%) 

• High-grade left anterior descending lesions  
and/or significant (≥ 75%) multi-vessel occlusion 

• Atherosclerosis on angiography 

• Low serum potassium 

Clinical Characteristics Associated  
with Exercise-Related Events 

Sallis et al. Progress in Cardiovascular Diseases. 2015; 57(4). 

Consider referral to a 

specialist for clearance! 



Absolute Contraindications  
to Resistance Training 

Williams et al. Circulation. 2007; 116(5). 

• Unstable CHD 

• Decompensated HF 

• Uncontrolled arrhythmias 

• Severe pulmonary hypertension 
• Severe and symptomatic aortic stenosis 

• High-intensity RT (80-100% of 1RM) in patients with active 
proliferative retinopathy or moderate or worse non-proliferative 
diabetic retinopathy 

• Acute myocarditis, endocarditis, or pericarditis 

• Uncontrolled hypertension (>180/110 mmHg) 

• Aortic dissection 

• Marfan syndrome 



Physical Activity Readiness – 
Questionnaire (PAR-Q) 



The PAR-Q 
• Physical Activity Readiness Questionnaire (PAR-Q) 

o Simple tool to assess basic readiness for an individual to 
become physically active 

o Designed for exercise professionals in the field 

• A self-guided screening tool that quickly identifies 
patients with existing health conditions or risk factors  

• Provides exercise professionals with a quick and easy  
way to assess whether their clients are at high risk for 
cardiovascular events 

• Clients deemed to be high risk are then referred to a 
healthcare provider for medical clearance 

 



Canadian Society for Exercise Physiology – www.csep.ca/forms 



Canadian Society for Exercise Physiology – www.csep.ca/forms 



Review of the “Old” ACSM Risk 
Factor Stratification System 

  



ACSM Risk Stratification 
• Under the former ACSM/AHA risk stratification model (in use 

until 2015), patients were assigned “points” for having 
positive risk factors  

o Categories included family history, age, cholesterol 
levels, blood pressure, etc. 

• Points were summed up and patients were assigned to one 
of 3 risk categories: 

o Low, moderate or high risk 

• Based on their assigned risk, healthcare providers gave 
patients recommendations for: 

o Referral for further testing/safety screening 

o Level of supervision needed for exercise and/or testing 



Risk Stratification Categories 
Risk 

Category 
Definition Screening Recommendations 

Low - No more than 1 CVD risk 
factor 

- No signs and symptoms of CVD 

- May safely pursue exercise  
without any further evaluation 

- Cleared for independent, 
unsupervised exercise 

Moderate - 2 or more CVD risk factors 
(from risk stratification process)  

- Individuals who do not have 
symptoms and signs and no 
known metabolic, 
cardiovascular/pulmonary disease 

- Cleared for exercise unless by 
judgment of physician further 
screening is warranted 

- May safely engage in moderate 
intensity PA  

- Further clearance warranted to 
engage in vigorous PA 

High - Individuals with one or more 
major symptom or signs of 
cardiovascular, pulmonary, or 
metabolic disease 

- Will require further physician 
evaluation and testing prior to 
initiating exercise 



Logic Model for Risk Stratification 
PAR-Q & Review Medical 

History for:  

 Known diseases, signs/symptoms, 

CVD Risk Factors 

     Known CV, Pulmonary, Metabolic Diseases? 
 

Cardiovascular: cardiac, peripheral vascular, or cerebrovascular disease 

Pulmonary: COPD, asthma, interstitial lung disease, or cystic fibroses.  

Metabolic: diabetes, thyroid disorders, renal or liver disease 

1 

Family History 
 

Myocardial infraction, coronary 

revascularization, or sudden death 

before 55yr in male or 65yr female 

first degree relative.  
 

 

4 
  Risk Factors 
 

Age (M≥45yr; W≥55yr) 
Current cigarette smoking  

Sedentary lifestyle 

Obesity 

Hypertension  

Dyslipidemia  (HDL>60 = protective) 

Prediabetic  

 

 

3   Major Sings or Symptoms? 
 

• Pain, discomfort in the chest, neck, jaw, 

arms, or other areas that may result from 

ischemia.  

• Shortness of breath at rest or with mild 

exertion. 

• Dizziness or syncope. 

• Orthnea or paroxysmal nocturnal dyspnea 

• Ankle edema 

• Palpitations or tachycardia 

• Intermittent claudication 

• Known hearth murmur  

• Unusual fatigue or shortness of breath with 

usual activities 

2 

YES 

NO 

<2 

MODERATE RISK 

The risk of an acute cardiovascular event is 

elevated, although in most cases, individuals at 

moderate risk may safely engage in low to 

moderate intensity PA without further medical 

examination or clearance. However, it may be 

advisable to have a medical examination and 

exercise test before participation in vigorous PA. 

LOW RISK 

The risk of an acute cardiovascular 

event is LOW and physical an exercise 

program may be pursued safely 

without the further medical 

examination and clearance. 

YES 

NO 

≥2 

HIGH RISK 

The risk of an acute cardiovascular event 

is increased to the degree that a thorough 

medical examination should take place 

and clearance given before initiating PA 

or exercise at any intensity. 

 

 

 



Whitfield et al. Circulation. 2014. 129: 1113-20.  

• Goal of the study was to examine the effectiveness of the 
(former) ACSM pre-participation screening in adults 



Main Point: Elaborate screening and referrals 
create barriers to engaging in physical activity! 

Whitfield et al. Circulation. 2014. 129: 1113-20.  

• They found that 95.5% of women and 93.5% of men 
would have received a recommendation for further 
medical screening 
o No age or activity group had a referral proportion <75% 

o These percentages were even higher with increasing age! 

• Excessive referrals presented an unnecessary barrier 
to exercise adoption and stresses our healthcare 
infrastructure 



Revised ACSM Exercise 
Preparticipation Screening 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

Updated Preparticipation Screening 

The new guidelines: 

1. Emphasize identifying individuals with known disease who 
are at greatest risk for exercise-related cardiac events 

o As opposed to individuals who may be at risk based on  
risk factor stratification 

2. Suggest strategies to provide medical clearance  

o Not just guidance on exercise testing as in old guidelines 

End goal: To identify individuals who may be at risk for 
serious acute exercise-related cardiovascular events 

including sudden cardiac death and myocardial infarction 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

• Greater emphasis on public health  
benefits of being physically active 

• Simplification of the exercise  
preparticipation screening process 

o Exercise-related cardiovascular  
events are rare and often preceded  
by warning signs and symptoms 

• BIG CHANGE =  Most individuals are now advised to   
                          exercise without visiting a doctor first! 

Updated Preparticipation Screening (cont.) 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

Main Categories of Preparticipation Screening  

The new preparticipation guidelines focus on 3 key 
areas in determining risk for future cardiovascular 
event: 

1. Current activity levels 

2. Planned exercise intensity  

3. Signs and symptoms of disease 

 

 



Dahabreh et al. JAMA, 2011; 305(12). 

• The RR of sudden cardiac death, triggered by an episode of physical 
activity, was decreased by approximately 30% for each additional 
time per week a person was habitually exposed to physical activity  

1. Current Activity Levels 



Mittleman et al. N Engl J Med. 1993; 329. 

1. Current Activity Levels (cont.) 

Risk of exercise-
induced cardiac 

events is very low! 

• Physically inactive individuals are at much greater risk 
of these acute cardiac events than those who are active 



Whitfield et al. Circulation. 2014. 129: 1113-20.  

• As part of the screening process, it is KEY to understand 
your patient’s desired physical activity intensity 

• For patients who desire only to perform low-to-
moderate PA (slow to brisk walking) medical screening 
may be unnecessary 
o Who cleared them to walk to the physician’s office in the 

first place? 

• A more appropriate strategy may be to have them 
continue with their low-to-moderate intensity activity  
o Conduct advanced screening ONLY if they exhibit any signs 

or symptoms (i.e., shortness of breath, chest discomfort) 

2. Planned Exercise Intensity 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

• Evidence strongly supports the concept that regular 
PA, including vigorous activity, reduces CHD events 
over time 

• Vigorous exercise does increase the risk of a 
cardiovascular event during or soon after exertion  

o Both in individuals with and without CVD 

• Nevertheless, no evidence suggests that the risks of PA 
outweigh the benefits for healthy subjects  

o Indeed, the converse appears to be true 

Considerations with Vigorous Exercise 



Thompson et al. Circulation. 2007; 115. 

Risk Associated with Vigorous Exercise 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

Vigorous Intensity Exercise 

• While the relative risk of a CV event is increased during vigorous 
exercise relative to rest, the absolute risk is very low! 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

3. Signs & Symptoms of Disease 
• Exercise-related cardiovascular events are rare and often 

preceded by warning signs and symptoms 

• Emphasis on identifying those with known disease who 
are at greatest risk for exercise-related cardiac events 

• Individuals with known cardiovascular, metabolic or 
renal disease may be cleared to exercise IF they are 
asymptomatic 

o If these signs or symptoms are present  additional medical 
screening is necessary 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

Key Signs & Symptoms 

• Signs and symptoms (at rest or during activity) include: 

o Pain or discomfort in the chest, neck, jaw, arms or other 
areas that may result from ischemia 

o Shortness of breath at rest or with mild exertion 

o Dizziness or syncope 

o Orthopnea or paroxysmal nocturnal dyspnea 

o Ankle edema 

o Palpitations or tachycardia 

o Intermittent claudication 

o Known heart murmur 

o Unusual fatigue or shortness of breath with usual activities 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

Other Changes 

In addition to the emphasis on the 3 preceding 
key categories, other minor modifications have 
been made regarding: 

• CVD risk screening 

• Medical screening vs. Medical clearance 

• Cardiopulmonary disease 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

CVD Risk Screening 
• Risk factor stratification has been removed from  

the new preparticipation screening guidelines 

• There is a high prevalence of CVD risk factors across our 
society 

o Many (if not most) patients have CVD risk factors leading to 
excessive medical screening procedures 

o No conclusive evidence that exercise-induced cardiovascular 
events occur at a greater rate in individuals with CVD risk 
factors 

• Using CVD risk factors in screening process was  
ineffective in achieving its intended purpose 



Medical Screening vs. Clearance 
• The old guidelines recommended which patients  

should receive further medical examination and/or 
exercise (stress) tests 

• New guidelines now empower providers to give 
“medical clearance” 

• Healthcare providers should decide  
what further evaluations, if any, are  
appropriate before starting a new  
moderate to vigorous intensity  
exercise program 

Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 



Riebe et al. Med Sci Sports Exerc. 2015; 47(11). 

Cardiopulmonary Disease 

• Individuals with COPD disease no longer should 
not be automatically be referred for further 
medical screening 

• No indication that COPD  
increases the risk of  
nonfatal or fatal  
cardiovascular  
complications 



Exercise Preparticipation Health Screening Logic Model  

1 

2 

3 



Currently Active 

YES 

No CV, metabolic,  

or renal disease 

AND 

No signs or symptoms suggestive 

of CV‡, metabolic, or renal disease 

Known CV, metabolic,  

or renal disease 

AND 

Asymptomatic 

Any SIGNS or SYMPTOMS 

suggestive of CV, metabolic, or 

renal disease 

  

(Regardless of disease status) 

Medical clearance not necessary 

Continue moderate or  

vigorous intensity exercise 
  

May gradually progress as 

tolerated following  

ACSM Guidelines 

Medical clearance 

for moderate 

intensity exercise 

not necessary 

Continue with 

moderate  

intensity exercise 
  

Discontinue exercise and seek 

medical clearance 
  

  

  

  

May return to exercise following 

medical clearance 
  

Gradually progress as tolerated 

following ACSM Guidelines 

Participates in Regular Exercise§ 

 Medical clearance 

(within the last 12 

months if no 

change in 

signs/symptoms) 

recommended 

before engaging 

in vigorous 

intensity exercise 

Following medical 

clearance, may 

gradually 

progress as 

tolerated 

following ACSM 

Guidelines 



Not Currently Active 

NO 

 No CV, metabolic,  

or renal disease 

 AND 

No signs or symptoms suggestive of 

CV, metabolic, or renal disease 

  

Known CV, metabolic,  

or renal disease 

AND 

No signs or symptoms suggestive of 

CV, metabolic, or renal disease 

 Any Signs or Symptoms suggestive 

of CV, metabolic, or renal disease 

  

(Regardless of disease status) 

Medical Clearance Not Necessary 

Light to moderate intensity  

exercise recommended 
  

May gradually progress to  

vigorous intensity exercise following 

ACSM Guidelines 

Medical Clearance Recommended 

Following medical clearance, light to 

moderate intensity exercise 

recommended 
  

May gradually progress as tolerated 

following ACSM Guidelines 

Medical Clearance Recommended 

Following medical clearance, light to 

moderate intensity exercise 

recommended 
  

May gradually progress as tolerated 

following ACSM Guidelines 

Participates in Regular Exercise§ 



• The new preparticipation screening recommendations are 
not a replacement for sound clinical judgment 

• Decisions about conducting more advanced screening 
prior to the initiation of an exercise program should 
continue to be made on an individual basis  

• Routine exercise testing is necessary before: 
o Initiating a vigorous intensity physical activity program for 

individuals at high risk of exercise-related complications! 

• These new guidelines will be included in ACSM’s 
Guidelines for Exercise Testing and Prescription 10th Edition 
in 2017 

SUMMARY 



Case Studies 

  



• Louise is a 52 year old corporate executive who is: 

– 5’6” tall and weighs 145 lb (BMI 24.3 kg/m2) and is a nonsmoker 

– Her father had a heart attack at 74, her mother and one of her sisters 
have type 2 diabetes 

– BP = 128/84 mmHg; Total cholesterol = 218 mg/dL ; LDL cholesterol is 
141 mg/dL; HDL cholesterol 52 mg/dL; Fasting glucose is 122 mg/dL  

– She reports no signs/symptoms of chronic disease and no diagnosed 
CV, metabolic or renal disease 

– Louise has walked 4-5 days/week for years 

– Recently received a job promotion and is having difficulty finding 
time to walk regularly  

– Louise would like to join her fitness center at work so she can start 
lifting weights at lunch as her schedule permits 

Ms. Louise Delma 

What would you recommend? 



- Under the previous ACSM risk screening 
recommendations, Louise would be considered as being 
at MODERATE RISK 

- 3 identified risk factors: 
o High total cholesterol 

o High LDL cholesterol 

o High fasting glucose levels 
 

 
 

She would have needed a medical exam before doing 
vigorous PA (i.e., going to the gym to lift weights) 

Old Recommendation for Ms. Delma 



- Under the new ACSM Preparticipation Recommendations, 
we are most concerned with: 

New Recommendation for Ms. Delma 

1. Participates in Regular Exercise 

2. Signs and Symptoms of Disease 

3. Known Disease 

YES 

NO 

NO 



Ms. Delma - Currently Active 

YES 

No CV, metabolic,  

or renal disease 

AND 

No signs or symptoms suggestive 

of CV‡, metabolic, or renal disease 

Known CV, metabolic,  

or renal disease 

AND 

Asymptomatic 

Any SIGNS or SYMPTOMS 

suggestive of CV, metabolic, or 

renal disease 

  

(Regardless of disease status) 

Medical clearance not necessary 

Continue moderate or  

vigorous intensity exercise 
  

May gradually progress as 

tolerated following  

ACSM Guidelines 

Medical clearance 

for moderate 

intensity exercise 

not necessary 

Continue with 

moderate  

intensity exercise 
  

Discontinue exercise and seek 

medical clearance 
  

  

  

  

May return to exercise following 

medical clearance 
  

Gradually progress as tolerated 

following ACSM Guidelines 

Participates in Regular Exercise§ 

 Medical clearance 

(within the last 12 

months if no 

change in 

signs/symptoms) 

recommended 

before engaging 

in vigorous 

intensity exercise 

Following medical 

clearance, may 

gradually 

progress as 

tolerated 

following ACSM 

Guidelines 

Medical Clearance  
Not needed for Moderate OR  

Vigorous Intensity PA! 



• Albert is 67 years old and recently retired from his job 
working in human resources at a large corporation. He is: 

– 6’0” tall (1.83m) and weighs 225lb (102.1kg) 

– Currently smokes 1 pack of cigarettes a day 

– His brother, 59 years of aged, has a history of heart disease  

– He takes Lipitor (a statin) and Betaloc (a beta-blocker) to treat his 
hypercholesterolemia and hypertension, both of which are under 
control 

– His doctor also recently prescribed that he take Metformin to help 
control his T2D 

– He has not engaged in physical activity since he felt pain in his knee 
while jogging 12 years ago  

– Now that he is retired, Albert is finally thinking about becoming more 
active, as his doctor has recommended the past 10 years 

Mr. Albert Ocampo 

What would you recommend? 



- Under the new ACSM Preparticipation Recommendations, 
we are most concerned with: 

New Recommendation for Mr. Ocampo 

1. Participates in Regular Exercise 

2. Signs and Symptoms of Disease 

3. Known Disease 

NO 

NO 

YES 

Type 2 Diabetes 



Mr. Campo - Not Currently Active 

NO 

 No CV, metabolic,  

or renal disease 

 AND 

No signs or symptoms suggestive of 

CV, metabolic, or renal disease 

  

Known CV, metabolic,  

or renal disease 

AND 

No signs or symptoms suggestive of 

CV, metabolic, or renal disease 

 Any signs or symptoms suggestive 

of CV, metabolic, or renal disease 

  

(regardless of disease status) 

Medical Clearance Not Necessary 

Light to moderate intensity  

exercise recommended 
  

May gradually progress to  

vigorous intensity exercise following 

ACSM Guidelines 

Medical Clearance Recommended 

Following medical clearance, light to 

moderate intensity exercise 

recommended 
  

May gradually progress as tolerated 

following ACSM Guidelines 

Medical Clearance Recommended 

Following medical clearance, light to 

moderate intensity exercise 

recommended 
  

May gradually progress as tolerated 

following ACSM Guidelines 

Participates in Regular Exercise§ 

Medical Clearance recommended 
Followed by clearance to begin  
light to moderate intensity PA 



Before our patients begin dreaming about 

becoming more physically active… 

! 


