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The previous versions of Chapter 2 have recommended cardiovascular disease (CVD) 
risk assessment and stratification of all individuals, and a medical examination and 
symptom-limited exercise testing as part of the preparticipation health screening 
prior to initiating vigorous intensity, physical activity in individuals at increased risk 
for occult CVD. Individuals at increased risk in these recommendations were men 
!45 and women !55 yr, those with two or more major CVD risk factors,  individuals 
with signs and symptoms of CVD, and those with known cardiac, pulmonary, or 
metabolic disease. These recommendations were designed to avoid exposing physi-
cally unfit individuals to the documented risks of exercise including sudden cardiac 
death and acute myocardial infarction (MI) as discussed in Chapter 1.

Compared to previous editions of the Guidelines, the present version of 
Chapter 2 regarding the preparticipation health screening process:

• Reduces the emphasis on the need for medical evaluation (i.e., medical exam-
ination and exercise testing) as part of the preparticipation health  screening 
process prior to initiating a progressive exercise regimen in healthy, asymp-
tomatic individuals.

• Uses the term risk classification to group individuals as low, moderate, or high 
risk based on the presence or absence of CVD risk factors, signs and symp-
toms, and/or known cardiovascular, pulmonary, renal, or metabolic disease.

• Emphasizes identifying those with known disease because they are at greatest 
risk for an exercise-related cardiac event.

• Adopts the American Association of Cardiovascular and Pulmonary Rehabi-
litation (AACVPR) risk stratification scheme for individuals with known 
CVD because it considers overall patient prognosis and potential for rehabili-
tation (32) (see Chapter 9).

• Supports the public health message that all individuals should adopt a physi-
cally active lifestyle.

This edition of the Guidelines continues to encourage atherosclerotic CVD risk 
factor assessment because such measurements are an important part of the prepar-
ticipation health screening process and good medical care, but does seek to sim-
plify the preparticipation health screening process in order to remove unnecessary 
and unproven barriers to adopting a physically active lifestyle (24). This edition of 
the Guidelines also recommends health/fitness and clinical exercise professionals 
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consult with their medical colleagues when there are questions about patients with 
known disease and their ability to participate in exercise programs.

There are multiple considerations that have prompted these different points of 
emphasis in the present version of Chapter 2. The risk of a cardiovascular event is 
increased during vigorous intensity exercise relative to rest, but the absolute risk 
of a cardiac event is low in healthy individuals (see Chapter 1). Recommending a 
medi cal examination and/or stress test as part of the preparticipation health screen-
ing process for all individuals at moderate to high risk prior to initiating light-to- 
moderate intensity exercise programs implies being physically active confers greater 
risk than a sedentary lifestyle (7). Yet, the cardiovascular health benefits of regular 
exercise far outweigh the risks of exercise for the general population (28,29). There 
is also an increased appreciation that exercise testing is a poor predictor of CVD 
events in asymptomatic individuals probably because such testing detects flow-
limiting coronary lesions, whereas sudden cardiac death and acute MI are usually 
produced by the rapid progression of a previously nonobstructive lesion (29).

Furthermore, there is lack of consensus regarding the extent of the medical evalu-
ation (i.e., medical examination, stress testing) needed as part of the preparticipation 
health screening process prior to initiating an exercise program even if it is of vigorous 
intensity. The American College of Cardiology (ACC)/American Heart Association 
(AHA) recommend exercise testing prior to moderate or vigorous intensity exercise 
programs when the risk of CVD is increased but recognize these recommendations 
are based on conflicting evidence and divergent opinions (12). The U.S. Preventive 
Services Task Force (USPSTF) concluded that there is an insufficient evidence to 
evaluate the benefits and harm of exercise testing before initiating a physical activity 
program and did not make a specific recommendation regarding the need for exercise 
testing (31). The 2008 Physical Activity Guidelines Advisory Committee Report to the 
Secretary of Health and Human Services (24) states that even “symptomatic persons 
or those with cardiovascular disease, diabetes, or other active chronic conditions who 
want to begin engaging in vigorous physical activity and who have not already devel-
oped a physical activity plan with their health care provider may wish to do so,” but 
does not mandate such medical contact. There is also evidence from decision analysis 
modeling routine screening that using exercise testing prior to initiating an exercise 
program is not warranted regardless of baseline individual risk (16). These conside-
rations form the basis for the present American College of Sports Medicine (ACSM) 
recommendations made in Chapter 2 of this edition of the Guidelines.

The present version of Chapter 2 does not recommend abandoning all medi-
cal evaluation as part of the preparticipation health screening process, as implied 
by the Physical Activity Guidelines Advisory Committee Report (24). Such changes 
would be a radical departure from prior editions of the Guidelines. In addition, 
individuals at highest risk and those with possible CVD symptoms may benefit 
from an evaluation by a health care provider.

The present chapter provides guidance for:

• Identifying individuals with unstable symptoms of CVD who could benefit 
from medical evaluation and treatment (see Table 2.1).
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TABLE 2.1. Major Signs or Symptoms Suggestive of Cardiovascular, 
Pulmonary, or Metabolic Diseasea

Signs or Symptoms Clarification/Significance

Pain; discomfort (or other 
anginal equivalent) in the 
chest, neck, jaw, arms, 
or other areas that may 
result from ischemia

One of the cardinal manifestations of cardiac disease, in particular 
coronary artery disease
Key features favoring an ischemic origin include the following:
•  Character: constricting, squeezing, burning, “heaviness,” or 

“heavy feeling”
•  Location: substernal, across midthorax, anteriorly; in one or both 

arms, shoulders; in neck, cheeks, teeth; in forearms, fingers in 
interscapular region

•  Provoking factors: exercise or exertion, excitement, other forms 
of stress, cold weather, occurrence after meals

Key features against an ischemic origin include the following:
•  Character: dull ache; “knifelike,” sharp, stabbing; “jabs” aggra-

vated by respiration
• Location: in left submammary area; in left hemithorax
•  Provoking factors: after completion of exercise, provoked by a 

specific body motion
Shortness of breath at 
rest or with mild  exertion

Dyspnea (defined as an abnormally uncomfortable awareness of 
breathing) is one of the principal symptoms of cardiac and pulmo-
nary disease. It commonly occurs during strenuous exertion in 
healthy, well-trained individuals and during moderate exertion in 
healthy, untrained individuals. However, it should be regarded as 
abnormal when it occurs at a level of exertion that is not expected 
to evoke this symptom in a given individual. Abnormal exertional 
dyspnea suggests the presence of cardiopulmonary disorders, in 
particular left ventricular dysfunction or chronic obstructive pulmo-
nary disease.

Dizziness or syncope Syncope (defined as a loss of consciousness) is most commonly 
caused by a reduced perfusion of the brain. Dizziness and, in par-
ticular, syncope during exercise may result from cardiac disorders 
that prevent the normal rise (or an actual fall) in cardiac output. 
Such cardiac disorders are potentially life threatening and include 
severe coronary artery disease, hypertrophic cardiomyopathy, 
aortic stenosis, and malignant ventricular dysrhythmias. Although 
dizziness or syncope shortly after cessation of exercise should not 
be ignored, these symptoms may occur even in healthy individuals 
as a result of a reduction in venous return to the heart.

Orthopnea or  paroxysmal 
nocturnal dyspnea

Orthopnea refers to dyspnea occurring at rest in the recumbent 
position that is relieved promptly by sitting upright or standing. 
Paroxysmal nocturnal dyspnea refers to dyspnea, beginning usually 
2–5 h after the onset of sleep, which may be relieved by sitting on 
the side of the bed or getting out of bed. Both are symptoms of 
left ventricular dysfunction. Although nocturnal dyspnea may occur 
in individuals with chronic obstructive pulmonary disease, it differs 
in that it is usually relieved after the individual relieves himself or 
herself of secretions rather than specifically by sitting up.

Ankle edema Bilateral ankle edema that is most evident at night is a character-
istic sign of heart failure or bilateral chronic venous insufficiency. 
Unilateral edema of a limb often results from venous thrombosis 
or lymphatic blockage in the limb. Generalized edema (known 
as anasarca) occurs in individuals with the nephrotic syndrome, 
severe heart failure, or hepatic cirrhosis.

(continued)
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• Identifying those with diagnosed disease who could benefit from a medical 
evaluation that includes an exercise test.

• Providing appropriate recommendations regarding the initiation, continua-
tion, or progression of an individual’s physical activity program to minimize 
the potential for catastrophic cardiac events.

Potential participants should be screened for the presence of risk factors for 
various cardiovascular, pulmonary, and metabolic diseases as well as other health 
conditions (e.g., pregnancy, orthopedic limitations) that require special attention 
(14,17,18) to (a) optimize safety during exercise testing; and (b) aid in the deve-
lopment of a safe and effective exercise prescription (Ex Rx).

The purposes of the preparticipation health screening include the following:

• Identification of individuals with medical contraindications that require ex-
clusion from exercise programs until those conditions have been abated or 
controlled.

• Recognition of individuals with clinically significant disease(s) or conditions 
who should participate in a medically supervised exercise program.

TABLE 2.1. Major Signs or Symptoms Suggestive of Cardiovascular, 
Pulmonary, or Metabolic Diseasea (Continued)

Signs or Symptoms Clarification/Significance

aThese signs or symptoms must be interpreted within the clinical context in which they appear because they 
are not all specific for cardiovascular, pulmonary, or metabolic disease.
Modified from (14).

Palpitations or  tachycardia Palpitations (defined as an unpleasant awareness of the forceful or 
rapid beating of the heart) may be induced by various disorders of 
cardiac rhythm. These include tachycardia, bradycardia of  sudden 
onset, ectopic beats, compensatory pauses, and accentuated 
stroke volume resulting from valvular regurgitation. Palpitations 
also often result from anxiety states and high cardiac output 
(or hyperkinetic) states, such as anemia, fever, thyrotoxicosis, 
 arteriovenous fistula, and the so-called idiopathic hyperkinetic 
heart syndrome.

Intermittent claudication Intermittent claudication refers to the pain that occurs in a muscle 
with an inadequate blood supply (usually as a result of atheroscle-
rosis) that is stressed by exercise. The pain does not occur with 
standing or sitting, is reproducible from day to day, is more severe 
when walking upstairs or up a hill, and is often described as a 
cramp, which disappears within 1–2 min after stopping exercise. 
Coronary artery disease is more prevalent in individuals with inter-
mittent claudication. Patients with diabetes are at increased risk 
for this condition.

Known heart murmur Although some may be innocent, heart murmurs may indicate 
valvular or other cardiovascular disease. From an exercise safety 
standpoint, it is especially important to exclude hypertrophic car-
diomyopathy and aortic stenosis as underlying causes because 
these are among the more common causes of exertion-related 
sudden cardiac death.

Unusual fatigue or 
 shortness of breath with 
usual activities

Although there may be benign origins for these symptoms, they 
also may signal the onset of or change in the status of cardiovas-
cular, pulmonary, or metabolic disease.
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• Detection of individuals who should undergo a medical evaluation and/or 
exercise testing as part of the preparticipation health screening process before 
initiating an exercise program or increasing the frequency and intensity of 
their current program.

PREPARTICIPATION HEALTH SCREENING

Preparticipation health screening before initiating physical activity or an exercise 
program is a multistage process that may include

1. Self-guided methods such as the Physical Activity Readiness Questionnaire 
(PAR-Q) (8) (see Figure 2.1) or the modified AHA/ACSM Health/Fitness 
Facility Preparticipation Screening Questionnaire (4) (see Figure 2.2);

2. CVD risk factor assessment and classification by qualified health/fitness, 
clinical exercise, or health care professionals; and

3. Medical evaluation including a physical examination and stress test by a 
qualified health care provider.

Preparticipation health screening before initiating an exercise program should 
be distinguished from a periodic medical examination (24). A periodic health 
examination or a similar contact with a health care provider should be encour-
aged as part of routine health maintenance and to detect medical conditions 
unrelated to exercise.

SELF-GUIDED METHODS

Preparticipation health screening by self-reported medical history or health risk 
appraisal should be done for all individuals wishing to initiate a physical activity 
program. These self-guided methods can be easily accomplished by using such 
instruments as the PAR-Q (8) (see Figure 2.1) or an adaptation of the AHA/
ACSM Health/Fitness Facility Preparticipation Screening Questionnaire (4) 
(see Figure 2.2). Patients with cardiac symptoms often perceive chest discom-
fort rather than pain. The AHA/ACSM Health/Fitness Facility Preparticipation 
Screening Questionnaire may be more useful in these situations because it 
inquires about “chest discomfort” rather than “chest pain” as does the PAR-Q.

ATHEROSCLEROTIC CARDIOVASCULAR DISEASE RISK 
FACTOR ASSESSMENT

ACSM risk classification as delineated in Figure 2.3 is based in part on the pres-
ence or absence of the CVD risk factors listed in Table 2.2 (5,9,12,21,22,26,30,31). 
The completed PAR-Q or AHA/ACSM Health/Fitness Facility Preparticipation 
Screening Questionnaire should be reviewed by a qualified health/fitness, clinical 
exercise, or health care professional to determine if the individual meets any of the 
criteria for positive CVD risk factors shown in Table 2.2. If the presence or absence 
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■ FIGURE 2.1. Physical Activity Readiness Questionnaire (PAR-Q) form. Reprinted from (8), 
with permission from the Canadian Society for Exercise Physiology, http://www.csep.ca. 
© 2002.

Pescatello_CH02.indd   24Pescatello_CH02.indd   24 10/17/12   6:18 PM10/17/12   6:18 PM



CHAPTER 2  Preparticipation Health Screening 25

Assess your health status by marking all true statements

History
You have had:

 a heart attack
 heart surgery
 cardiac catheterization
 coronary angioplasty (PTCA)
  pacemaker/implantable cardiac 
defibrillator/rhythm disturbance

 heart valve disease
 heart failure
 heart transplantation
 congenital heart disease If you marked any of these statements 

in this section, consult your physician or 
other appropriate health care provider 
before engaging in exercise. You may 
need to use a facility with a medically 
qualified staff.

Symptoms 
 You experience chest discomfort with exertion
 You experience unreasonable breathlessness
 You experience dizziness, fainting, or blackouts
 You experience ankle swelling
  You experience unpleasant awareness of a forceful 
or rapid heart rate
 You take heart medications

Other health issues
 You have diabetes
 You have asthma or other lung disease
  You have burning or cramping sensation in your 
lower legs when walking short distance
  You have musculoskeletal problems that limit your 
physical activity
 You have concerns about the safety of exercise
 You take prescription medications
 You are pregnant 

Cardiovascular risk factors
 You are a man !45 yr
  You are a woman !55 yr
 You smoke or quit smoking within the previous 6 mo
 Your blood pressure is !140/90 mm Hg
 You do not know your blood pressure
 You take blood pressure medication
 Your blood cholesterol level is !200 mg ! dL"1

 You do not know your cholesterol level
  You have a close blood relative who had a 
heart attack or heart surgery before age 
55 (father or brother) or age 65 (mother or sister)
  You are physically inactive (i.e., you get #30 min of 
physical activity on at least 3 d per week)
 You have a body mass index !30 kg ! m"2

 You have prediabetes
 You do not know if you have prediabetes

If you marked two or more of the 
statements in this  section you should 
consult your  physician or other 
appropriate health care as part of good 
medical care and progress gradually 
with your exercise program. You might 
benefit from using a facility with a 
professionally  qualified exercise staff a 
to guide your exercise program.

 None of the above

You should be able to exercise safely 
without consulting your physician or 
other appropriate health care provider 
in a self-guide program or almost any 
facility that meets your exercise program 
needs.

aProfessionally qualified exercise staff refers to appropriately trained individuals who possess academic training, 
practical and clinical knowledge, skills, and abilities commensurate with the credentials defined in Appendix D.

■ FIGURE 2.2. AHA/ACSM Health/Fitness Facility Preparticipation Screening Questionnaire. 
Individuals with multiple CVD risk factors (see Table 2.2) should be encouraged to consult with 
their physician prior to initiating a vigorous intensity exercise program as part of good medical 
care and should progress gradually with their exercise program of any exercise intensity. ACSM, 
American College of Sports Medicine; AHA, American Heart Association; CVD, cardiovascular 
disease, PTCA, percutaneous transluminal coronary angioplasty. Modified from (4).
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■ FIGURE 2.3. Logic model for classification of risk. CV, cardiovascular; CVD, cardiovascular 
disease.

Review Health/
Medical History

for: Known Disease,
Signs/Symptoms,
CVD Risk Factors

Known CV,
Pulmonary, Metabolic

Disease?
(see Table 2.3)

Number of CVD Risk
Factors

High Risk Moderate
Risk

Low
Risk

Cardiovascular: Cardiac, peripheral vascular, or
     cerebrovascular disease
Pulmonary: COPD, asthma, interstitial lung disease,
     or cystic fibrosis

     renal disease
Metabolic: Diabetes mellitus (Types 1 and 2) or

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
Orthopnea or paroxysmal nocturnal
     dyspnea
Ankle edema
Palpitations or tachycardia
Intermittent claudication
Known heart murmur
Unusual fatigue or shortness of breath
     with usual activities

Age
Family History
Current Cigarette
     Smoking
Sedentary Lifestyle
Obesity
Hypertension
Dyslipidemia
Prediabetes

Yes No

Major Signs or
Symptoms Suggestive

of CV, Pulmonary,
Metabolic Disease?

Yes No

of a CVD risk factor is not  disclosed or is not available, that CVD risk factor should 
be counted as a risk factor except for prediabetes. If the prediabetes criteria are 
missing or unknown, prediabetes should be counted as a risk factor for those (a) 
!45 yr, especially for those with a body mass index (BMI) !25 kg ! m"2; and (b) 
#45 yr with a BMI !25 kg ! m"2 and additional CVD risk factors for prediabetes 
(e.g.,  family history of diabetes mellitus). The number of positive risk factors is 
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then summed. Because of the cardioprotective effect of high-density lipoprotein 
cholesterol (HDL), HDL is considered a negative CVD risk factor. For individuals 
having HDL !60 mg ! dL"1 (1.55 mmol ! L"1), one positive CVD risk factor is 
subtracted from the sum of positive CVD risk factors.

CVD risk factor assessment provides the health/fitness, clinical exercise, and 
health care professionals with important information for the development of a 
client or patient’s Ex Rx. CVD risk factor assessment in combination with the 
determination of the presence of various cardiovascular, pulmonary, renal, and 
metabolic diseases is important when making decisions about (a) the level of 
medical clearance; (b) the need for exercise testing; and (c) the level of super-
vision for exercise testing and exercise program participation (see Figures 2.3 
and 2.4). Please refer to the case studies in Box 2.1 that provide a framework for 
conducting CVD risk factor assessment and classification.

aIf the presence or absence of a CVD risk factor is not disclosed or is not available, that CVD risk factor 
should be counted as a risk factor except for prediabetes. If the prediabetes criteria are missing or unknown, 
prediabetes should be counted as a risk factor for those !45 yr, especially for those with a body mass index 
(BMI) !25 kg ! m"2, and those #45 yr with a BMI !25 kg ! m"2 and additional CVD risk factors for prediabetes. 
The number of positive risk factors is then summed.
bHigh HDL is considered a negative risk factor. For individuals having high HDL !60 mg ! dL"1 (1.55 mmol ! L"1), 
for these individuals one positive risk factor is subtracted from the sum of positive risk factors.
V̇O2R, oxygen uptake reserve.

TABLE 2.2. Atherosclerotic Cardiovascular Disease (CVD) Risk Factors and 
Defining Criteria (26,31)

Risk Factors Defining Criteria

Age Men !45 yr; women !55 yr (12)
Family history Myocardial infarction, coronary revascularization, or sudden death 

before 55 yr in father or other male first-degree relative or before 
65 yr in mother or other female first-degree relative

Cigarette smoking Current cigarette smoker or those who quit within the previous 
6 mo or exposure to environmental tobacco smoke

Sedentary lifestyle Not participating in at least 30 min of moderate intensity, physical 
activity (40%–#60% V̇O2R) on at least 3 d of the week for at least 
3 mo (22,30)

Obesity Body mass index !30 kg ! m"2 or waist girth $102 cm (40 in) for 
men and $88 cm (35 in) for women (10)

Hypertension Systolic blood pressure !140 mm Hg and/or diastolic !90 mm Hg, 
confirmed by measurements on at least two separate occasions, or 
on antihypertensive medication (9)

Dyslipidemia Low-density lipoprotein (LDL) cholesterol !130 mg ! dL"1 
(3.37 mmol ! L"1) or high-density lipoproteinb (HDL) cholesterol 
#40 mg ! dL"1 (1.04 mmol ! L"1) or on lipid-lowering medication. 
If total serum cholesterol is all that is available, use !200 mg ! dL"1 
(5.18 mmol ! L"1) (21)

Prediabetesa Impaired fasting glucose (IFG) % fasting plasma glucose 
!100 mg ! dL"1 (5.55 mmol ! L"1) and &125 mg ! dL"1 
(6.94 mmol ! L"1) or impaired glucose tolerance (IGT) % 2 h values 
in oral glucose  tolerance test (OGTT) !140 mg ! dL"1 
(7.77 mmol ! L"1) and &199 mg ! dL"1 (11.04 mmol ! L"1) confirmed 
by measurements on at least two separate occasions (5)

Negative Risk Factors Defining Criteria

High-density lipoprotein 
(HDL) cholesterol

!60 mg ! dL"1 (1.55 mmol ! L"1)
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■ FIGURE 2.4. Medical examination, exercise testing, and supervision of exercise testing 
 preparticipation recommendations based on classification of risk. Ex Rx, exercise prescription; 
HR, heart rate; METs, metabolic equivalents; V̇O2R, oxygen uptake reserve.

Risk
Classification

Low Risk Moderate Risk
Asymptomatic Asymptomatic

<2 Risk Factors ≥2 Risk Factors

High Risk
Symptomatic, or

known cardiovascular,
pulmonary, renal, or
metabolic disease

(see Table 2.3)

Medical Exam Rec
Before Exercise?

Medical Exam Rec
Before Exercise?

Medical Exam Rec
Before Exercise?

Exercise Test Rec
Before Exercise?

Exercise Test Rec
Before Exercise?

Exercise Test Rec
Before Exercise?

Mod Ex - No
Vig Ex - No

Mod Ex - No
Vig Ex - Yes

Mod Ex - Yes
Vig Ex - Yes

Mod Ex - No
Vig Ex - No

Mod Ex - No
Vig Ex - No

Mod Ex - Yes
Vig Ex - Yes

MD  Supervision of 
E

if Done? if Done? if Done?
xercise Test

Submax - No
Max - No

Submax - No
Max - No

Submax - Yes
Max - Yes

MD  Supervision of 
Exercise Test

MD  Supervision of 
Exercise Test

Mod Ex:

Vig Ex:

Not Rec:

Rec:

•
Moderate intensity exercise; 40%–<60% VO2R; 3–<6 METs
“An intensity that causes noticeable increases in HR and breathing.” 

•
Vigorous intensity exercise; ≥60% VO2R; ≥6 METs
“An intensity that causes substantial increases in HR and breathing.” 

Reflects the notion a medical examination, exercise test, and physician 
supervision of exercise testing are not recommended in the 
preparticipation screening; however, they may be considered when there 
are concerns about risk, more information is needed for the Ex Rx, and/or 
are requested by the patient or client.

Reflects the notion a medical examination, exercise test, and physician 
supervision are recommended in the preparticipation health screening 
process.
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CASE STUDY I
Female, age 21 yr, smokes socially on weekends (!10–20 cigarettes). Drinks 
 alcohol one or two nights a week, usually on weekends. Height % 63 in (160 cm), 
weight % 124 lb (56.4 kg), BMI % 22.0 kg ! m"2. RHR % 76 beats ! min"1, resting 
BP % 118/72 mm Hg. Total cholesterol % 178 mg ! dL"1 (4.61 mmol ! L"1), 
LDL % 98 mg ! dL"1 (2.54 mmol ! L"1), HDL % 57 mg ! dL"1 (1.48 mmol ! L"1), 
FBG unknown. Currently taking oral contraceptives. Attends group exercise class 
two to three times a week. Reports no symptoms. Both parents living and in 
good health.

CASE STUDY II
Man, age 54 yr, nonsmoker. Height % 72 in (182.9 cm), weight % 168 lb 
(76.4 kg), BMI % 22.8 kg ! m"2. RHR % 64 beats ! min"1, resting BP % 
124/78 mm Hg. Total cholesterol % 187 mg ! dL"1 (4.84 mmol ! L"1), LDL % 
103 mg ! L"1 (2.67 mmol ! L"1), HDL % 52 mg ! dL"1 (1.35 mmol ! L"1), 
FBG % 88 mg ! dL"1 (4.84 mmol ! L"1). Recreationally competitive runner, 
runs 4–7 d ! wk"1, completes one to two marathons and numerous other 
road races every year. No medications other than over-the-counter ibuprofen 
as needed. Reports no symptoms. Father died at age 77 yr of a heart attack, 
mother died at age 81 yr of cancer.

CASE STUDY III
Man, age 44 yr, nonsmoker. Height % 70 in (177.8 cm), weight % 216 lb 
(98.2 kg), BMI % 31.0 kg ! m"2. RHR % 62 beats ! min"1, resting BP % 
128/84 mm Hg. Total serum cholesterol % 184 mg ! dL"1 (4.77 mmol ! L"1), 
LDL % 106 mg ! dL"1 (2.75 mmol ! L"1), HDL % 44 mg ! dL"1 
(1.14 mmol ! L"1), FBG unknown. Walks 2–3 mi two to three times a week. 
Father had Type 2 diabetes and died at age 67 yr of a heart attack; mother 
 living, no CVD. No medications; reports no symptoms.

CASE STUDY IV
Women, age 36 yr, nonsmoker. Height % 64 in (162.6 cm), weight % 108 lb 
(49.1 kg), BMI % 18.5 kg ! m"2. RHR % 61 beats ! min"1, resting BP % 
114/62 mm Hg. Total cholesterol % 174 mg ! dL"1 (4.51 mmol ! L"1), blood 
glucose normal with insulin injections. Type 1 diabetes diagnosed at age 7 yr. 
Teaches dance aerobic classes three times a week, walks approximately 
45 min four times a week. Reports no symptoms. Both parents in good health 
with no  history of CVD.

Case Studies to Conduct Cardiovascular Disease (CVD) Risk 
Factor Assessment and Determine Risk Classification BOX 2.1

(continued)
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Case Study I Case Study II Case Study III Case Study IV

Known  cardiovascular, 
 pulmonary, and/or 
 metabolic disease?

No No No Yes — 
 diagnosed 
Type 1 
 diabetes

Major signs or 
 symptoms?

No No No Yes

CVD risk factors:

 Age? No Yes No No

 Family history? No No No No

  Current cigarette 
 smoking?

Yes No No No

  Sedentary 
lifestyle?

No No No No

 Obesity? No No Yes — BMI 
$30 kg ! m"2

No

 Hypertension? No No No No

 Hypercholesterolemia? No No No No

 Prediabetes? Unknown — 
count as No 
in absence 
of age or 
 obesity as 
risk factors

No Unknown — 
count as Yes 
in presence 
of obesity

Diagnosed 
Type 1 
 diabetes

Summary No known 
disease, 
no major 
signs or 
 symptoms, 
one CVD 
risk factor

No known 
disease, 
no major 
signs or 
 symptoms, 
one CVD 
risk factor

No known 
disease, 
no major 
signs or 
 symptoms, 
two CVD risk 
factors

Diagnosed 
metabolic 
disease 
with major 
signs and 
 symptoms

At low, moderate, or 
high risk?a

Low Low Moderate High

aSee Figure 2.4 for medical examination, exercise testing, and supervision of exercise testing 
preparticipation recommendations based on classification of risk.
BMI, body mass index; BP, blood pressure; CVD, cardiovascular disease; FBG, fasting blood glucose; HDL, 
high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; RHR, resting heart rate.

Case Studies to Conduct Cardiovascular Disease (CVD) Risk Factor 
Assessment and Determine Risk Classification (Continued)BOX 2.1

All individuals wanting to initiate a physical activity program should be 
screened at minimum by a self-reported medical history or health risk appraisal 
questionnaire such as the PAR-Q (8) (see Figure 2.1) or the modified AHA/ACSM 
Health/Fitness Facility Preparticipation Screening Questionnaire (4) (see Figure 
2.2) for the presence of risk factors for various cardiovascular, pulmonary, renal, 
and metabolic diseases as well as other conditions (e.g., pregnancy, orthopedic 

Pescatello_CH02.indd   30Pescatello_CH02.indd   30 10/17/12   6:18 PM10/17/12   6:18 PM



CHAPTER 2  Preparticipation Health Screening 31

injury) that require special attention when developing the Ex Rx (14,17,18). The 
answers to the self-guided methods of the preparticipation health screening pro-
cess then determine the need for and degree of follow-up by a qualified health/
fitness, clinical exercise, or health care provider before initiating physical activity 
or an exercise program. The ACSM recommendations regarding the need for and 
degree of follow-up are detailed in the following sections.

RECOMMENDATIONS FOR A MEDICAL EXAMINATION PRIOR TO 
INITIATING PHYSICAL ACTIVITY

The risk of an exercise-related event such as sudden cardiac death (27) or acute 
MI (13,19,27) is greatest in those individuals performing unaccustomed physical 
 activity and is greatest during vigorous intensity, physical activity. However, the 
CVD risk of light-to-moderate intensity, physical activity approximates that at rest 
(33). Consequently, physically unfit individuals initiating a physical activity pro-
gram should start with light-to-moderate intensity levels of exercise and progress 
gradually as their fitness improves. Moderate intensity in most studies of exercise-
related CVD events is defined as activity requiring 3 to #6 metabolic equivalents 
(METs), but the relative intensity of any specific activity varies with the fitness and 
age of the subject. Moderate intensity, physical activity can also be defined as that 
requiring 40% to #60% oxygen uptake reserve (V̇O2R). This physical exertion 
level can be estimated without exercise testing and direct measurement of maximal 
oxygen consumption (V̇O2max) by instructing subjects to use a rating of perceived 
exertion scale (see Chapter 7) or by exercising to the point of developing moderate 
shortness of breath or dyspnea but still able to talk comfortably (6,23).

The present ACSM recommendations (see Box 2.2) are based on the observa-
tions that the absolute risk of an exercise-related CVD event is low especially for 

• Individuals at moderate risk with two or more CVD risk factors (see 
Table 2.2 and Figure 2.3) should be encouraged to consult with their 
physician prior to initiating a vigorous intensity exercise program as part 
of good medical care and should progress gradually with their exercise 
program of any exercise intensity (see Figure 2.4). Although medical 
evaluation is taking place for the initiation of vigorous intensity exercise, 
the majority of these individuals can begin light-to-moderate intensity 
exercise programs such as walking without consulting a physician.

• Individuals at high risk with symptoms or diagnosed disease (see Table 2.1) 
should consult with their physician prior to initiating an exercise program 
(see Figure 2.4).

CVD, cardiovascular disease.

Recommendations for a Medical Examination Prior to 
Initiating Physical ActivityBOX 2.2

Pescatello_CH02.indd   31Pescatello_CH02.indd   31 10/17/12   6:18 PM10/17/12   6:18 PM



32  GUIDELINES FOR EXERCISE TESTING  •  www.acsm.org

individuals willing to initiate light-to-moderate intensity exercise and to progress 
gradually. The exceptions to these observations are individuals with diagnosed 
disease, with unstable symptoms, or at extremely high risk for occult disease 
(see Table 2.1).

RECOMMENDATIONS FOR EXERCISE TESTING PRIOR TO 
INITIATING PHYSICAL ACTIVITY

See Table 2.3 for recommendations for exercise testing prior to initiating physi-
cal activity. 

No set of guidelines for exercise testing prior to initiation of physical activity 
covers all situations. Local circumstances and policies vary, and specific program 
procedures are also properly diverse. To provide guidance on the need for a medi-
cal examination and exercise test before participation in a moderate-to-vigorous 
intensity exercise program, ACSM suggests the recommendations presented in 
Figure 2.4 for determining when a medical examination and exercise test are 
 appropriate and when physician supervision of exercise testing is recommended.

Exercise testing before initiating a physical activity program is not routinely 
recommended except for individuals at high risk as defined earlier (see Tables 2.1 
and 2.3). Nevertheless, the information gathered from an exercise test may 
be useful in establishing a safe and effective Ex Rx for lower risk individuals. 
Recommending an exercise test for lower risk individuals may be considered if 
the purpose of the test is to design an effective Ex Rx. The exercise testing recom-
mendations found in Figure 2.4 reflect the notion that the risk of cardiovascular 
events increases as a direct function of exercise intensity (i.e.,  vigorous $ moder-
ate $ light intensity exercise) and the number of CVD risk factors (see Table 2.2 

TABLE 2.3. New ACSM Recommendations for Exercise Testing Prior to 
Exercise-Diagnosed Cardiovascular Disease

Unstable or new or possible symptoms of cardiovascular disease (see Table 2.2)
Diabetes mellitus and at least one of the following:
 Age $35 yr OR
 Type 2 diabetes mellitus $10-yr duration OR
 Type 1 diabetes mellitus $15-yr duration OR
 Hypercholesterolemia (total cholesterol !240 mg ! L"1) (6.62 mmol ! L"1) OR
 Hypertension (systolic blood pressure !140 or diastolic !90 mm Hg) OR
 Smoking OR
 Family history of CAD in first-degree relative #60 yr OR
 Presence of microvascular disease OR
 Peripheral artery disease OR
 Autonomic neuropathy
End-stage renal disease
Patients with symptomatic or diagnosed pulmonary disease including chronic obstructive 
pulmonary disease (COPD), asthma, interstitial lung disease, or cystic fibrosis.

ACSM, American College of Sports Medicine; CAD, coronary artery disease.
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and Figure 2.3). Although Figure 2.4 provides both absolute (METs) and  relative 
(%V̇O2max) thresholds for moderate and vigorous intensity exercise, health/
fitness and clinical exercise professionals should choose the most appropriate 
absolute or relative intensity threshold for their setting and population when 
making decisions about the level of preparticipation health screening needed 
before initiating an exercise program.

RECOMMENDATIONS FOR SUPERVISION OF EXERCISE TESTING

The degree of medical supervision of exercise testing varies appropriately from 
physician-supervised tests to situations in which there is no physician present 
(11). It is important to distinguish between patients who require an exercise test 
before exercise participation and patients who require a physician to supervise 
the exercise test. Exercise tests as part of the preparticipation health screening for 
individuals at moderate to high risk are often maximal tests done in those without 
prior exercise training. Both factors probably increase the risk of a cardiac event. 
Furthermore, there are legal implications for the testing facility if a complication 
occurs during testing and the testing is not physician or professionally supervised.

There is consensus that exercise testing of all patient risk groups can be su-
pervised by nonphysician health care professionals if the professional is specially 
trained in clinical exercise testing and a physician is immediately available if 
needed (20). There is also general agreement that such testing in patients at low 
risk can be supervised by nonphysicians without a physician being immediately 
available. There is no consensus whether or not nonphysicians should supervise 
exercise testing in patients at moderate risk without a physician immediately 
available. Having a physician available for testing of patients at moderate risk 
is recommended, but whether or not a physician must be immediately available 
for exercise testing of patients at moderate risk will depend on local policies and 
circumstances, the health status of the patients, and the training and experience 
of the laboratory staff. See Box 2.3 for a summary of these recommendations.

Exercise testing of individuals at high risk can be supervised by nonphysi-
cian health care professionals if the professional is specially trained in clinical 
exercise testing with a physician immediately available if needed. Exercise 
testing of individuals at moderate risk can be supervised by nonphysician 
health care professionals if the professional is specially trained in clinical 
 exercise testing, but whether or not a physician must be immediately avail-
able for exercise testing is dependent on local policies and circumstances, 
the health status of the patients, and the training and experience of the 
laboratory staff.

Recommendations for Supervision of Exercise TestingBOX 2.3
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Physicians responsible for supervising exercise testing should meet or 
 exceed the minimal competencies for supervision and interpretation of results 
as established by the AHA (25). In all situations in which exercise testing is 
performed, site personnel should at least be certified at a level of basic life 
support (cardiopulmonary resuscitation [CPR]) and have automated external 
defibrillator (AED) training. Preferably, one or more staff members should 
also be certified in first aid and advanced cardiac life support (ACLS) (15). All 
exercise testing facilities with or without physician supervision (a) should also 
have a written medical emergency response plan with procedures and contact 
numbers; (b) should practice this plan at least quarterly; and (c) be equipped 
with a defibrillator or an AED depending on staffing  competencies (20).

RISK STRATIFICATION FOR PATIENTS WITH 
CARDIOVASCULAR DISEASE

Patients with CVD may be further stratified regarding safety during exercise 
using published guidelines (2). Risk stratification criteria from the AACVPR are 
presented in Box 2.4 (2).

American Association of Cardiovascular and Pulmonary 
Rehabilitation (AACVPR) Risk Stratification Criteria for Patients 
with Cardiovascular Disease

BOX 2.4
wwwith CCCCararrddiooovvaasscculaaar DiDiseseasa e

LOWEST RISK
Characteristics of patients at lowest risk for exercise participation (all 
characteristics listed must be present for patients to remain at lowest risk)

• Absence of complex ventricular dysrhythmias during exercise testing and 
recovery

• Absence of angina or other significant symptoms (e.g., unusual shortness 
of breath, light-headedness, or dizziness, during exercise testing and 
recovery)

• Presence of normal hemodynamics during exercise testing and recovery 
(i.e., appropriate increases and decreases in heart rate and systolic blood 
pressure with increasing workloads and recovery)

• Functional capacity !7 metabolic equivalents (METs)

Nonexercise Testing Findings
• Resting ejection fraction !50%
• Uncomplicated myocardial infarction or revascularization procedure
• Absence of complicated ventricular dysrhythmias at rest
• Absence of congestive heart failure
• Absence of signs or symptoms of postevent/postprocedure ischemia
• Absence of clinical depression
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MODERATE RISK
Characteristics of patients at moderate risk for exercise participation (any 
one or combination of these findings places a patient at moderate risk)

• Presence of angina or other significant symptoms (e.g., unusual shortness 
of breath, light-headedness, or dizziness occurring only at high levels of 
exertion [!7 METs])

• Mild to moderate level of silent ischemia during exercise testing or 
recovery (ST-segment depression #2 mm from baseline)

• Functional capacity #5 METs

Nonexercise Testing Findings
• Rest ejection fraction 40% to 49%

HIGHEST RISK
Characteristics of patients at high risk for exercise participation (any one 
or combination of these findings places a patient at high risk)

• Presence of complex ventricular dysrhythmias during exercise testing or 
recovery

• Presence of angina or other significant symptoms (e.g., unusual shortness 
of breath, light-headedness, or dizziness at low levels of exertion 
[#5 METs] or during recovery)

• High level of silent ischemia (ST-segment depression !2 mm from 
baseline) during exercise testing or recovery

• Presence of abnormal hemodynamics with exercise testing 
(i.e., chronotropic incompetence or flat or decreasing systolic BP with 
increasing workloads) or recovery (i.e., severe postexercise hypotension)

Nonexercise Testing Findings
• Rest ejection fraction #40%
• History of cardiac arrest or sudden death
• Complex dysrhythmias at rest
• Complicated myocardial infarction or revascularization procedure
• Presence of congestive heart failure
• Presence of signs or symptoms of postevent/postprocedure ischemia
• Presence of clinical depression

Reprinted from (32), with permission from Elsevier.

American Association of Cardiovascular and Pulmonary 
Rehabilitation (AACVPR) Risk Stratification Criteria for Patients 
with Cardiovascular Disease (Continued)

BOX 2.4
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The AACVPR guidelines provide recommendations for participant and/or 
patient monitoring and supervision and for activity restriction. Clinical exer-
cise professionals should recognize the AACVPR guidelines do not consider 
comorbidities (e.g., Type 2 diabetes mellitus, morbid obesity, severe pulmonary 
disease, debilitating neurologic, orthopedic conditions) that could result in 
modification of the recommendations for monitoring and supervision during 
exercise training.

THE BOTTOM LINE

The ACSM Preparticipation Health Screening Recommendations are the following:

• All individuals wishing to initiate a physical activity program should be 
screened at minimum by a self-reported medical history or health risk ap-
praisal questionnaire. The need and degree of follow-up is determined by the 
answers to these self-guided methods.

• Individuals at moderate risk with two or more CVD risk factors (see Table 2.2
and Figures 2.3 and 2.4) should be encouraged to consult with their physician 
prior to initiating a vigorous intensity, physical activity program. Although 
medical evaluation is taking place, the majority of these individuals can begin 
light-to-moderate intensity exercise programs such as walking without con-
sulting their physician.

• Individuals at high risk with symptoms or diagnosed disease (see Table 2.1) 
should consult with their physician prior to initiating a physical activity pro-
gram (see Figure 2.4).

• Routine exercise testing is recommended only for individuals at high risk 
(see Table 2.3 and Figures 2.3 and 2.4) including those with diagnosed 
CVD, symptoms suggestive of new or changing CVD, diabetes mellitus, 
and additional CVD risk factors, end-stage renal disease, and specified lung 
disease.

• Exercise testing of individuals at high risk can be supervised by nonphy-
sician health care professionals if the professional is specially trained in 
clinical exercise testing with a physician immediately available if needed. 
Exercise testing of individuals at moderate risk can be supervised by 
nonphysician health care professionals if the professional is specially 
trained in clinical exercise testing, but whether or not a physician must 
be immediately available for exercise testing is dependent on a variety of 
considerations.

These recommendations are made to reduce barriers to the adoption of 
a physically active lifestyle because (a) much of the risk associated with 
exercise can be mitigated by adopting a progressive exercise training regi-
men; and (b) there is an overall low risk of participation in physical activity 
programs (24).
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