
1-MINUTE CONSULT

ANIL JAIN, MD
Department of General Internal Medicine, The Cleveland Clinic

RICHARD LANG, MD
Head, Section of Preventive Medicine; Chairman, Department
of General Internal Medicine, The Cleveland Clinic

No. Routine exercise electrocardiog-
raphy (ECG) is not recommended in

patients who have no signs or symptoms of
coronary artery disease. Exercise ECG is noto-
riously ineffective at predicting underlying
coronary artery disease, and a positive exer-
cise ECG test in an apparently healthy
patient is not known to have any association
with cardiovascular morbidity and mortality.

Exercise ECG is warranted, however, in
patients with multiple cardiovascular risk fac-
tors if coronary artery disease is suspected.

■ LIMITATIONS OF ECG

Ischemic heart disease is the leading cause of
death, and coronary atherosclerosis is most
often the cause. Moreover, 1 to 2 million mid-
dle-aged US men have “silent” myocardial
ischemia—ie, asymptomatic but physiologi-
cally significant coronary disease.1

Unfortunately, exercise ECG is not
helpful in detecting silent ischemia or in
identifying people at risk for coronary dis-
ease. Its limitations as a screening test are
many:

False-negative rates are high. Most patients
with silent myocardial ischemia have a false-
negative (ie, normal) result on exercise ECG,2
so the test fails to identify patients at highest risk
for myocardial infarction or sudden cardiac
death.3,4

A true-positive result may not be signif-
icant. Patients with a positive (abnormal) test
often develop angina pectoris as their initial
coronary event, not sudden death or myocar-
dial infarction,5 thus reducing the importance
of a true-positive test result.

False-positive results are common. In
two studies,6,7 89% to 99% of apparently
healthy people with an abnormal exercise
ECG had no underlying coronary artery dis-
ease when followed for 4 to 13 years.6,7 False-
positive tests usually lead to additional test-
ing for coronary artery disease: these tests are
invasive and expensive and cause the patient
unnecessary anxiety.

Sensitivity and specificity rates vary
widely. The average reported sensitivity of
exercise ECG is 68% (range 23%–100%); the
average reported specificity is 77% (range
17%–100%).8 However, recent data suggest
that, among patients seen by family physi-
cians and general internists, the average sen-
sitivity is lower and the average specificity is
higher.9,10

Attempts to improve exercise ECG
In recent years, attempts to improve the sensi-
tivity and specificity of exercise ECG include
the use of the maximal exercise test,11 the
incorporation of right-sided precordial leads,12

and normalization of ST-segment depression
for R-wave magnitude.13 Despite these
improvements, the usefulness of the test as a
screening tool remains limited because of the
very low, 1% absolute risk of coronary events
in patients with a positive test.

The treadmill stress test has generally
become safer over time. Older studies reported
complications (myocardial infarction, death)
at a rate of 3.4 to 8.9 per 10,000 tests,14,15

whereas newer studies report event rates of 0.8
to 2.4 per 10,000.16,17

■ RECOMMENDATIONS

Practice guidelines agree that exercise ECG is
not routinely warranted in apparently healthy
people.18–23 The US Preventive Services Task
Force (USPSTF)6 and the American College
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of Cardiology/American Heart Association
(ACC/AHA) Task Force Practice
Guidelines18 concluded that there is a lack of
evidence to recommend it for screening
patients with no symptoms of coronary artery
disease. The American College of
Physicians–American Society of Internal
Medicine (ACP-ASIM) and American
Academy of Family Physicians (AAFP) also
do not advocate routine exercise ECG in
apparently healthy people. The AAFP does
not include recommendations for routine
exercise ECG in its most recent age charts for
the periodic health examination.19 The ACP-
ASIM defers to the USPSTF recommenda-
tions.18

Who should undergo the test?
Routine screening with exercise ECG is not
recommended as part of the periodic health
examination or the preparticipation sports
examination for children, adolescents, or
young adults.6 However, it is recommended in
people in whom impaired function could
affect public safety and in certain patients

prior to an exercise program. It also should be
considered in patients with dyspnea on exer-
tion or chest discomfort, with abnormal rest-
ing electrocardiograms (eg, complete right
bundle branch block or < 1 mm of resting ST
depression),18 or with multiple risk factors for
atherosclerosis (male gender, old age, hyper-
tension, hyperlipidemia, diabetes mellitus,
smoking, family history, low high-density
lipoprotein cholesterol levels, obesity), in
whom the likelihood for cardiovascular dis-
ease is intermediate (10%–90%).

Emphasis on prevention, not screening
All major organizations conclude that, rather
than screen for coronary disease in apparently
healthy people, physicians should emphasize
aggressive primary prevention of cardiovascu-
lar disease by identifying and treating the
known modifiable cardiovascular risk factors:
diabetes mellitus, hyperlipidemia, hyperten-
sion, tobacco use, and obesity. Because of the
limitations of exercise ECG in identifying
patients at risk, the search for a better screen-
ing test continues.
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