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U.S. Preventive Services Task Force

Screening for Cardiovascular Disease 
Risk with Electrocardiography:​ 
Recommendation Statement

Summary of Recommendations 
and Evidence
The USPSTF recommends against screening with 
resting or exercise electrocardiography (ECG) to 
prevent cardiovascular disease (CVD) events in 
asymptomatic adults at low risk of CVD events 
(Table 1). (D recommendation)

The USPSTF concludes that the current evi-
dence is insufficient to assess the balance of 
benefits and harms of screening with resting or 
exercise ECG to prevent CVD events in asymp-
tomatic adults at intermediate or high risk of 
CVD events. (I statement) 

See the Clinical Considerations section for sug-
gestions for practice regarding the I statement.

Rationale
IMPORTANCE

CVD, which encompasses atherosclerotic condi-
tions such as coronary heart disease, cerebrovas-
cular disease, and peripheral arterial disease, is 
the most common cause of death among adults 
in the United States. Treatment to prevent CVD 
events by modifying risk factors is currently 
informed by CVD risk assessment with tools 
such as the Framingham Risk Score or the Pooled 
Cohort Equations, which stratify individual risk 

to inform treatment decisions. If existing CVD 
risk assessment tools could be improved, treat-
ment might be better targeted, thereby maximiz-
ing the benefits of and minimizing the harms of 
screening.

DETECTION

The USPSTF found inadequate evidence to deter-
mine whether adding resting or exercise ECG 
to conventional risk factor assessment leads to 
improved risk stratification of persons to inform 
treatment decisions.

BENEFITS OF EARLY DETECTION AND 
INTERVENTION AND TREATMENT

The USPSTF found inadequate evidence to 
determine whether the incremental information 
offered by resting or exercise ECG (beyond that 
obtained with traditional CVD risk factors) can 
be used to guide treatment decisions and ulti-
mately reduce CVD events. 

Based on the epidemiology and natural his-
tory of CVD and established treatment strategies 
based on risk stratification, it is unlikely that the 
benefits of screening with resting or exercise ECG 
in asymptomatic adults at low risk of CVD events 
are greater than small.

See the Clinical Considerations section for 
definition of risk categories and assessment of 
risk.

HARMS OF EARLY DETECTION AND 
INTERVENTION AND TREATMENT

The USPSTF found adequate evidence that 
screening with resting or exercise ECG in asymp-
tomatic adults leads to harms that are at least 
small and may be moderate, including unnec-
essary invasive procedures, overtreatment, and 
labeling.

USPSTF ASSESSMENT

The USPSTF concludes with moderate certainty 
that the potential harms of screening with resting 

See related Putting Prevention into Practice on page 375.
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or exercise ECG to prevent CVD events 
equal or exceed the potential benefits 
in asymptomatic adults at low risk of 
CVD events. 

The USPSTF concludes that the cur-
rent evidence is insufficient to assess 
the balance of benefits and harms of 
screening with resting or exercise ECG 
to prevent CVD events in asymptom-
atic adults at intermediate or high risk 
of CVD events.

Clinical Considerations
PATIENT POPULATION UNDER 
CONSIDERATION

This recommendation applies to adults 
without symptoms of or a diagnosis of 
CVD.

SUGGESTIONS FOR PRACTICE 
REGARDING THE I STATEMENT 

In deciding whether to screen with 
resting or exercise ECG in asymptom-
atic adults at intermediate or high risk 
of CVD events, clinicians should con-
sider the following information.

Potential Preventable Burden. 
Although evidence is insufficient to 
determine whether screening with 
ECG in adults is beneficial, those 
who may be at increased risk of CVD 
events might have the greatest poten-
tial for net benefit. Reclassification into 
a higher risk category might lead to 
more intensive medical management 
that could lower the risk of CVD events 
but might also result in harms, includ-
ing adverse medication effects such as 
gastrointestinal bleeding and hepatic 
injury. Regardless of ECG findings, 
persons who are already at high risk of 
CVD events should receive intensive 
risk factor modification. Persons who 
are classified as low risk are unlikely to 
benefit from screening with ECG. 

For persons in certain occupations, 
such as pilots and operators of heavy 
equipment, for whom sudden inca-
pacitation or death may endanger the 
safety of others, considerations other 
than the health benefit to the patient 
may influence the decision to screen 
with ECG to prevent CVD events. 

TABLE 1

Screening for CVD Risk with ECG:​ Clinical Summary 
of the USPSTF Recommendations

Population Adults at low 
risk of CVD 
events

Adults at intermediate 
or high risk of CVD 
events

Recommendations Do not screen 
with resting or 
exercise ECG.

Grade:​ D

No recommendation.

Grade:​ I (insufficient 
evidence)

Risk assessment Risk factors for CVD events include older 
age, male sex, high blood pressure, 
current smoking, abnormal lipid levels, 
diabetes, obesity, and physical inactivity. 
Several calculators and models are avail-
able to quantify a person’s 10-year risk of 
CVD events;​ the USPSTF recommends that 
clinicians use the Pooled Cohort Equations 
to assess CVD risk.

Screening tests Resting ECG records cardiac electrical 
activity while the patient is at rest, over a 
short period. Exercise ECG records cardiac 
electrical activity during physical exertion, 
often at a prespecified intensity level. 
The most common method of exercise 
ECG is the treadmill test. Both resting and 
exercise ECG look for markers of previ-
ous myocardial infarction, myocardial 
ischemia, and other cardiac abnormalities 
(such as left ventricular hypertrophy, bun-
dle branch block, or arrhythmia) that may 
be associated with CVD or predict future 
CVD events.

Treatments Asymptomatic adults at increased risk 
of CVD events are usually treated with a 
combination of diet and exercise mod-
ifications, lipid-lowering medications, 
aspirin, hypertension management, and 
interventions to encourage tobacco 
cessation.

Other relevant USPSTF 
recommendations 

The USPSTF has made recommendations 
on many factors related to CVD preven-
tion, including screening for high blood 
pressure, use of statins, counseling on 
smoking cessation, and counseling to 
promote healthful diet and physical activ-
ity. In addition, the USPSTF recommends 
low-dose aspirin use in certain persons at 
increased risk of CVD events.

Note:​ For a summary of the evidence systematically reviewed in making this rec-
ommendation, the full recommendation statement, and supporting documents, 
go to https://​www.uspreventive​services​task​force.org/.

CVD = cardiovascular disease;​ ECG = electrocardiography; USPSTF = U.S. Pre-
ventive Services Task Force;.
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Potential Harms. In all risk groups, an abnor-
mal ECG finding (a true-positive or false-positive 
result) can lead to invasive confirmatory testing 
and treatment that have the potential for serious 
harm, including unnecessary radiation exposure. 
Two studies of asymptomatic adults with diabetes 
reported that 6% and 12% of patients who were 
screened with exercise ECG subsequently under-
went angiography, and 3% to 5% underwent 
revascularization, without evidence of benefit to 
the study patients.1,2 Angiography and revascu-
larization are associated with harms, including 
bleeding, contrast-induced nephropathy, cardiac 
arrhythmia, stroke, myocardial infarction, cor-
onary artery dissection, allergic reaction to the 
contrast agent, and death.

Current Practice. Although many guideline 
groups recommend cardiovascular risk assess-
ment, there are few data on how this is applied 
in clinical practice. Only 41% of respondents in a 
survey of more than 900 U.S. clinicians reported 
using cardiovascular risk prediction equations in 
practice.3 There are few data on the use of ECG to 
assess CVD risk in asymptomatic patients in the 
United States. A Canadian retrospective cohort 
study from 2010 to 2015 found that 21.5% of low-
risk primary care patients had an ECG within 30 
days of an annual health examination, and the 
proportion of patients who had an ECG ranged 
across clinics from 1.8% to 76.1%.4

ASSESSMENT OF RISK 

Accurate identification of persons at high risk of 
CVD events provides the opportunity for more 
intensive risk factor management to reduce the 
likelihood of such an event. In addition, identify-
ing persons at low risk may allow for a reduction 
in interventions among patients not likely to ben-
efit from them. 

Several factors are associated with an increased 
risk of CVD events, including older age, male sex, 
high blood pressure, current smoking, abnormal 
lipid levels, diabetes, obesity, and physical inac-
tivity. Risk factors are combined in many ways to 
estimate a person’s risk of a CVD event. Several 
calculators and models are available to quan-
tify a person’s 10-year risk of CVD events. The 
Framingham Risk Score,5 based on data from 
the Framingham Heart Study, was one of the 
first widely used CVD risk assessment tools. Per-
sons with a 10-year CVD event risk greater than 
20% are generally considered high risk, those 
with a 10-year CVD event risk less than 10% are 

considered low risk, and those with a 10-year 
CVD event risk of 10% to 20% are considered 
intermediate risk. The Pooled Cohort Equations, 
introduced by the American College of Cardi-
ology and American Heart Association in 2013, 
include the same variables as the Framingham 
Risk Score as well as race/ethnicity and diabetes. 
Persons with a 10-year CVD event risk less than 
7.5% are considered at low risk, and those with 
a 10-year CVD event risk of 7.5% or greater are 
considered at elevated risk.6 The USPSTF rec-
ommends that clinicians use the Pooled Cohort 
Equations to assess CVD risk.

SCREENING TESTS 

Both resting and exercise ECG are used for the 
diagnostic evaluation of suspected CVD, which 
has led to the suggestion that ECG could also be 
used to screen asymptomatic persons to iden-
tify those who would benefit from earlier, more 
intensive management of modifiable risk factors, 
preventive interventions, or both. Resting ECG 
records cardiac electrical activity while the patient 
is at rest, over a short period of time. Standard 
ECG testing is performed with 12 leads, although 
some tests use fewer leads. More recently, ECG 
leads have been built into blood pressure cuffs, 
smartphones, and other devices. Exercise ECG 
records cardiac electrical activity during physical 
exertion, often at a prespecified intensity level. 
The most common method of exercise ECG is the 
treadmill test, but other methods, such as those 
using bicycles and ergometers, have also been 
used. Both resting and exercise ECG look for 
markers of previous myocardial infarction, myo-
cardial ischemia, and other cardiac abnormali-
ties (such as left ventricular hypertrophy, bundle 
branch block, or arrhythmia) that may be asso-
ciated with CVD or predict future CVD events. 

TREATMENT AND INTERVENTIONS

Asymptomatic adults at increased risk of CVD 
events are usually treated with a combination of 
diet and exercise modifications, lipid-lowering 
medications, aspirin, hypertension management, 
and interventions to encourage tobacco cessa-
tion. Recommendations for diet and exercise 
modifications, lipid-lowering medications, and 
aspirin are based on level of cardiovascular risk. 
Recent guidelines also recommend risk stratifica-
tion of hypertension treatment7;​ the recommen-
dation for tobacco cessation applies to all persons 
regardless of CVD risk.
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USEFUL RESOURCES

The USPSTF has made recommendations on 
many factors related to CVD prevention, includ-
ing screening for high blood pressure,8 use of 
statins,9 counseling on smoking cessation,10 and 
counseling to promote healthful diet and phys-
ical activity.11 In addition, the USPSTF recom-
mends low-dose aspirin use in certain persons at 
increased risk of CVD events.12

Other resources are also available from the 
National Heart, Lung, and Blood Institute13;​ Cen-
ters for Disease Control and Prevention14;​ and 
Healthy People 2020.15

This recommendation statement was first published 
in JAMA. 2018;​319(22):​2308-2314.

The “Other Considerations,” “Discussion,” “Update 
of Previous USPSTF Recommendation,” and “Rec-
ommendations of Others” sections of this recom-
mendation statement are available at https://​www.
uspreventive​services​task​force.org/Page/Document/
RecommendationStatementFinal/cardiovascular- 
disease-risk-screening-with-electrocardiography.

The USPSTF recommendations are independent 
of the U.S. government. They do not represent the 
views of the Agency for Healthcare Research and 
Quality, the U.S. Department of Health and Human 
Services, or the U.S. Public Health Service.
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