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Screening for Peripheral Artery Disease and Cardiovascular
Disease Risk Assessment With the Ankle-Brachial Index
US Preventive Services Task Force Recommendation Statement
US Preventive Services Task Force

T he US Preventive Services Task Force (USPSTF) makes rec-
ommendations about the effectiveness of specific clinical
preventive services for patients without obvious related

signs or symptoms.
It bases its recommendations on the evidence of both the

benefits and harms of the service and an assessment of the bal-
ance. The USPSTF does not consider the costs of providing a ser-
vice in this assessment.

The USPSTF recognizes that clinical decisions involve more con-
siderations than evidence alone. Clinicians should understand the
evidence but individualize decision making to the specific patient
or situation. Similarly, the USPSTF notes that policy and coverage

decisions involve considerations in addition to the evidence of clini-
cal benefits and harms.

Summary of Recommendation and Evidence
The USPSTF concludes that the current evidence is insufficient to as-
sess the balance of benefits and harms of screening for peripheral ar-
terydisease(PAD)andcardiovasculardisease(CVD)riskwiththeankle-
brachial index (ABI) in asymptomatic adults (I statement) (Figure 1).

See the Clinical Considerations section for suggestions for prac-
tice regarding the I statement.

IMPORTANCE Peripheral artery disease (PAD) is a manifestation of atherosclerosis in the
lower limbs. It can impair walking and, in severe cases, can lead to tissue loss, infection, and
amputation. In addition to morbidity directly caused by PAD, patients with PAD are at
increased risk for cardiovascular disease (CVD) events, because atherosclerosis is a systemic
disease that also causes coronary and cerebrovascular events.

OBJECTIVE To update the 2013 US Preventive Services Task Force (USPSTF) recommendation
on screening for PAD and CVD risk with the ankle-brachial index (ABI).

EVIDENCE REVIEW The USPSTF reviewed the evidence on whether screening for PAD with
the ABI in generally asymptomatic adults reduces morbidity or mortality from PAD or CVD.
The current review expanded on the previous review to include individuals with diabetes and
interventions that include supervised exercise and physical therapy intended to improve
outcomes in the lower limbs.

FINDINGS The USPSTF found few data on the accuracy of the ABI for identifying
asymptomatic persons who can benefit from treatment of PAD or CVD. There are few studies
addressing the benefits of treating screen-detected patients with PAD; 2 good-quality studies
showed no benefit of using the ABI to manage daily aspirin therapy in unselected
populations, and 2 studies showed no benefit from exercise therapy. No studies addressed
the harms of screening, although the potential exists for overdiagnosis, labeling, and
opportunity costs. Studies that addressed the harms of treatment showed nonsignificant
results. Therefore, the USPSTF concludes that the current evidence is insufficient and that
the balance of benefits and harms of screening for PAD with the ABI in asymptomatic adults
cannot be determined.

CONCLUSIONS AND RECOMMENDATION The USPSTF concludes that the current evidence is
insufficient to assess the balance of benefits and harms of screening for PAD and CVD risk
with the ABI in asymptomatic adults. (I statement)
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Rationale

Importance
Peripheral artery disease is a manifestation of atherosclerosis in the
lower limbs. It can impair walking and, in severe cases, can lead to
tissue loss, infection, and amputation. In addition to morbidity di-
rectly caused by PAD, patients with PAD are at increased risk for CVD
events, because atherosclerosis is a systemic disease that also causes
coronary and cerebrovascular events. The most recent data from the
National Health and Nutrition Examination Survey (1999-2004)
show that 5.9% of the US population 40 years or older has a low ABI
(�0.9), which indicates the presence of PAD. The true prevalence

of PAD is difficult to establish, because more than half of persons
with a low ABI are asymptomatic or have atypical symptoms and be-
cause population screening studies that use a gold standard diag-
nostic test are lacking.

Detection
The USPSTF found inadequate evidence on the accuracy of the
ABI for identifying asymptomatic persons with PAD who can ben-
efit from treatment.

Benefits of Early Detection and Intervention or Treatment
The USPSTF found inadequate evidence to assess whether screen-
ing for and treatment of PAD in asymptomatic patients leads to

Figure 1. USPSTF Grades and Levels of Certainty

What the USPSTF Grades Mean and Suggestions for Practice

Grade Definition

A The USPSTF recommends the service. There is high certainty that the net benefit is substantial. Offer or provide this service.

Suggestions for Practice

B The USPSTF recommends the service. There is high certainty that the net benefit is moderate, or
there is moderate certainty that the net benefit is moderate to substantial.

Offer or provide this service.

C
The USPSTF recommends selectively offering or providing this service to individual patients
based on professional judgment and patient preferences. There is at least moderate certainty
that the net benefit is small.

Offer or provide this service for selected
patients depending on individual
circumstances.

D The USPSTF recommends against the service. There is moderate or high certainty that the service
has no net benefit or that the harms outweigh the benefits.

Discourage the use of this service.

I statement

The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits
and harms of the service. Evidence is lacking, of poor quality, or conflicting, and the balance of
benefits and harms cannot be determined.

Read the Clinical Considerations section
of the USPSTF Recommendation
Statement. If the service is offered,
patients should understand the
uncertainty about the balance of benefits
and harms.

USPSTF Levels of Certainty Regarding Net Benefit

Level of Certainty Description

High
The available evidence usually includes consistent results from well-designed, well-conducted studies in representative primary care
populations. These studies assess the effects of the preventive service on health outcomes. This conclusion is therefore unlikely to be
strongly affected by the results of future studies.

Moderate

The available evidence is sufficient to determine the effects of the preventive service on health outcomes, but confidence in the estimate
is constrained by such factors as 

the number, size, or quality of individual studies.
inconsistency of findings across individual studies.
limited generalizability of findings to routine primary care practice.
lack of coherence in the chain of evidence.

As more information becomes available, the magnitude or direction of the observed effect could change, and this change may be large
enough to alter the conclusion.

The USPSTF defines certainty as “likelihood that the USPSTF assessment of the net benefit of a preventive service is correct.” The net benefit is defined as
benefit minus harm of the preventive service as implemented in a general, primary care population. The USPSTF assigns a certainty level based on the nature
of the overall evidence available to assess the net benefit of a preventive service.

Low

The available evidence is insufficient to assess effects on health outcomes. Evidence is insufficient because of
the limited number or size of studies.
important flaws in study design or methods.
inconsistency of findings across individual studies.
gaps in the chain of evidence.
findings not generalizable to routine primary care practice.
lack of information on important health outcomes.

More information may allow estimation of effects on health outcomes.

USPSTF indicates US Preventive Services Task Force.
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clinically important benefits in either preventing the progression of
PAD or preventing CVD events.

Harms of Early Detection and Intervention or Treatment
The USPSTF found adequate evidence that the direct harms of
screening, beyond the time needed for testing, are minimal. Other
harms may include false-positive test results, exposure to gado-
linium or contrast dye if magnetic resonance angiography (MRA) or
computed tomography angiography (CTA) is used to confirm a di-
agnosis of PAD, anxiety, labeling, and opportunity costs. If a low ABI
finding prompts further evaluation for CVD, harms could include
those attributable to stress testing and angiography. The harms of
preventive treatment for PAD or CVD include bleeding (with aspi-
rin use) and possibly diabetes (with statin use).

USPSTF Assessment
The USPSTF concludes that the current evidence is insufficient to
assess the balance of benefits and harms of screening for PAD and
CVD risk with the ABI in asymptomatic adults.

Clinical Considerations
Patient Population Under Consideration
Thisrecommendationappliestoasymptomaticadultswithoutaknown
diagnosis of PAD, CVD, or severe chronic kidney disease (Figure 2).

Suggestions for Practice Regarding the I Statement
In deciding whether to screen for PAD with the ABI in asymptom-
atic adults, clinicians should consider the following factors.

Potential Preventable Burden
The true prevalence of PAD in the general population is not known.
Data from the 1999-2004 National Health and Nutrition Examina-
tion Survey show that 5.9% of the US population 40 years or older
(7.1 million adults) has a low ABI (�0.9), which may indicate the pres-
ence of PAD.1 The most recent prevalence data available are from a
screening trial of Danish men aged 65 to 74 years, which identified
a prevalence of 11% when PAD was defined as an ABI less than 0.9
or greater than 1.4. Two-thirds of identified patients reported no in-
termittent claudication, which is considered to be the classic symp-
tom of PAD.2

A 2016 systematic review3 found that over 5 years of follow-up,
approximately 7% of patients with asymptomatic PAD developed in-
termittent claudication and approximately 21% of patients with inter-
mittent claudication progressed to critical limb ischemia. In addition
to the risk of worsening symptoms in the lower limbs, a low ABI is
associated with increased risk of CVD events. Studies suggest that
the5-yearcumulativeincidenceofcardiovascularmortality is9%(95%
CI, 7%-12%) in asymptomatic patients with a low ABI and 13% (95%
CI, 9%-17%) in symptomatic patients with a low ABI; patients with
a normal ABI had an average incidence of 5% (95% CI, 4%-6%).3

Potential Harms
Although minimal harms are associated with the ABI test, subsequent
harms are possible. False-positive test results, false-negative test re-
sults, anxiety, labeling, and exposure to gadolinium or contrast dye
from confirmatory MRA or CTA may occur, while further evaluation
of CVD risk may involve stress testing or angiography. If the ABI
is used to determine the need for pharmacologic treatment to re-
duce CVD risk, patients could receive additional treatment with

Figure 2. Clinical Summary: Screening for Peripheral Artery Disease and Cardiovascular Disease Risk Assessment With the Ankle-Brachial Index

Population

Recommendation 

Adults

No recommendation.

Grade: I (insufficient evidence)

Risk Assessment

Screening Tests

Other Relevant
USPSTF
Recommendations

For a summary of the evidence systematically reviewed in making this recommendation, the full recommendation statement, and supporting documents, please
go to https://www.uspreventiveservicestaskforce.org.   

Major risk factors for PAD include older age, diabetes, current smoking, high blood pressure, high cholesterol level, obesity,
and physical inactivity.

Resting ABI is most commonly used to detect PAD in clinical settings. ABI is calculated as the systolic blood pressure obtained
at the ankle divided by the systolic blood pressure obtained at the brachial artery while the patient is lying down. A ratio of
less than 1 (typically defined as <0.9) is considered abnormal and is commonly used to define PAD.

Treatments and
Interventions

Treatment of PAD has 2 potential targets: reducing morbidity and mortality from lower limb ischemia and preventing CVD events
due to systemic atherosclerosis. PAD treatment focuses on improving outcomes in symptomatic patients; interventions to prevent
CVD events include smoking cessation, lowering cholesterol levels, managing high blood pressure, and antiplatelet therapy.

The USPSTF has made recommendations on many factors related to CVD prevention, including screening for high blood pressure,
statin use, counseling on smoking cessation, counseling on healthful diet and physical activity, CVD risk assessment with nontraditional
risk factors, and low-dose aspirin use in certain persons at increased risk for CVD.

ABI indicates ankle-brachial index; CVD, cardiovascular disease; PAD, peripheral artery disease; USPSTF, US Preventive Services Task Force.
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resulting adverse effects or be reclassified to a lower risk category
and potentially discontinue treatment that may be beneficial.4

Current Practice
An older study of US primary care practices found that 12% to 13%
reported using the ABI for CVD screening weekly or monthly, 6% to
8% reported using it annually, and 68% reported never using it. How-
ever, the study was conducted more than a decade ago and may not
reflect current practice.5

Assessment of Risk
In addition to older age, major risk factors for PAD include diabetes,
current smoking, high blood pressure, high cholesterol levels, obe-
sity, and physical inactivity, with current smoking and diabetes show-
ing the strongest association.6 Although women have a slightly lower
ABI compared with men, the prevalence of low ABI does not appear
to vary significantly by sex after adjusting for age.4 Among healthy US
men aged 40 to 75 years without a history of CVD, the risk for PAD over
25 years in the absence of 4 conventional cardiovascular risk factors
(current smoking, high blood pressure, high cholesterol levels, or
type 2 diabetes) is rare (9 cases per 100 000 men per year). These 4
risk factors account for 75% of all cases of PAD, and at least 1 of these
risk factors is present at the time of PAD diagnosis in 96% of men.7

Screening Tests
Resting ABI is the most commonly used measurement for detec-
tion of PAD in clinical settings, although variation in measurement
protocols may lead to differences in the ABI values obtained. Ankle-
brachial index is calculated as the systolic blood pressure obtained
at the ankle divided by the systolic blood pressure obtained at the
brachial artery while the patient is lying down. A ratio of less than 1
(typically defined as <0.9) is considered abnormal and is com-
monly used to define PAD. Data on the accuracy of the ABI in asymp-
tomatic populations are limited. One study of men and women older
than 70 years reported that an ABI of less than 0.9 had a sensitivity
of 15% to 20% and a specificity of 99% compared with whole-
body MRA.8,9 Physical examination has low sensitivity for detect-
ing mild PAD in asymptomatic persons.4 Although femoral bruit
(vascular murmur at the femoral artery), pulse abnormalities, or
ischemic skin changes significantly increase the likelihood ratio for
low ABI (�0.9), these signs indicate moderate to severe obstruc-
tion of blood flow or clinical disease.10 The clinical benefits and harms
of screening for PAD with a physical examination have not been well
evaluated, although such screening is often performed.4

Treatment and Interventions
Because PAD is a manifestation of systemic atherosclerosis in the lower
limbs, treatment of PAD has 2 potential targets: reducing morbidity
and mortality from lower limb ischemia and preventing CVD events
due to systemic atherosclerosis. Treatment of PAD focuses on im-
proving outcomes in symptomatic patients (eg, increasing walking dis-
tance and quality of life by improving symptoms of intermittent clau-
dication and leg function, preventing or reducing limb complications,
and preserving limb viability). Interventions to prevent CVD events
include smoking cessation, lowering cholesterol levels, managing high
blood pressure, and antiplatelet therapy. However, because the ma-
jor risk factors for PAD are also used to calculate CVD risk, patients with
a low ABI may already be recommended for these treatments.

Additional Approaches to Prevention
The National Heart, Lung, and Blood Institute provides resources on
assessing cardiovascular risk, including a link to an online version of
the Pooled Cohort Equations,11 as well as resources on preventing
PAD.12 Healthy People 2020 provides a database of evidence-
based resources for achieving Healthy People 2020 goals, includ-
ing interventions to prevent CVD.13

Useful Resources
The USPSTF has made recommendations on many factors related
to CVD prevention, including screening for high blood pressure,14

statin use,15 screening for diabetes,16 counseling on smoking
cessation,17 counseling on healthful diet and physical activity,18 and
CVD risk assessment with nontraditional risk factors.19 In addition,
the USPSTF recommends use of low-dose aspirin by certain adults
at increased risk for CVD.20

Other Considerations
Research Needs and Gaps
Large, population-based, randomized trials of screening vs no
screening are needed to determine whether screening for PAD
with the ABI improves clinical outcomes. One ongoing study in
Denmark has published preliminary results; however, that study
limited enrollment to men aged 65 to 74 years and included
screening for abdominal aortic aneurysm and high blood pressure,
making it difficult to evaluate the benefit of screening with the ABI
alone.2 Two other ongoing trials that include the ABI as part of a
screening bundle may have the same limitation.21,22 Future stud-
ies, in addition to isolating the effect of individual tests, should
address the population of persons at potentially increased risk for
PAD who are not already receiving interventions to reduce cardio-
vascular risk, because this is the population most likely to benefit
from an additional screening intervention. Studies of screening
with the ABI and interventions to stop disease progression in the
lower limbs in more diverse populations (eg, women, racial/ethnic
minorities, or persons with a lower socioeconomic status) and
populations at high risk (ie, persons with diabetes) would also
be valuable.

Discussion
Burden of Disease
The most recent data (1999-2004) show that 5.9% of US adults 40
years or older have a low ABI.1 In the United States, a low ABI (typi-
cally <0.9) is considered diagnostic for PAD in clinical practice, es-
pecially in the presence of symptoms. However, evidence that the
ABI is an accurate screening test in asymptomatic adults is limited,
so the actual prevalence of PAD is not known. When persons with
known coronary artery disease or cerebrovascular disease are ex-
cluded, the reported prevalence of PAD in studies is 4.7%.1 Preva-
lence is higher in older populations; the prevalence of low ABI is 1.9%
in adults aged 40 to 59 years, 8.1% in those aged 60 to 74 years, and
17.5% in those 75 years or older.23 However, the natural history of
screen-detected PAD, including the development of morbidity and
mortality directly related to atherosclerosis in the lower limbs, is not
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well known. Therefore, the true burden of asymptomatic PAD is dif-
ficult to determine.

Scope of Review
To update its 2013 recommendation, the USPSTF reviewed the evi-
dence on whether screening for PAD with the ABI in generally
asymptomatic adults reduces morbidity or mortality from PAD or
CVD. The current review expanded on the previous review to
include persons with diabetes and interventions that include super-
vised exercise and physical therapy intended to improve outcomes
in the lower limbs.4,24 The USPSTF also considered in a separate
review whether the ABI improves CVD risk prediction when added
to current risk assessment models (ie, Framingham Risk Score and
the Pooled Cohort Equations).25

Accuracy of Screening Tests
In practice, low ABI is used as a surrogate marker for PAD; however,
its accuracy as a screening tool for PAD in asymptomatic primary care
populations has not been well studied. Only 1 fair-quality study evalu-
ated the ABI as a screening test compared with a reference stan-
dard in a relevant population.9 That study was conducted in Sweden
and included 306 participants, all of whom were aged 70 years at
study entry. The mean interval between the ABI and the reference
standard (whole-body MRA) was 16 months. The prevalence of PAD
detected by MRA in the study population was relatively high at 28%.
When whole-body MRA showing at least 50% stenosis in the pel-
vic or lower-limb arteries was used as the reference standard, an ABI
of less than 0.9 had a sensitivity of 15% to 20% and a specificity of
99%. Because of its low sensitivity and high specificity, the posi-
tive and negative predictive values for the ABI in this study were 82%
to 83% and 80% to 84%, respectively, depending on the leg. There
were no subgroup analyses to examine whether accuracy results var-
ied by subpopulation. The previous USPSTF review used evidence
in symptomatic adults to assess the potential accuracy of the ABI
in asymptomatic patients; the current review did not reassess this
literature. Although studies of test performance in symptomatic pa-
tients are helpful, asymptomatic patients may have less severe dis-
ease than symptomatic patients, so it is uncertain whether the sen-
sitivity and specificity of the ABI found in studies of symptomatic
patients would be applicable to asymptomatic patients.

Effectiveness of Early Detection and Treatment
The USPSTF found no population-based, randomized trials of the
effect of PAD screening alone. One study, the Viborg Vascular
(or VIVA) screening trial, assessed the effects of a screening bundle
(combined screening for PAD, abdominal aortic aneurysm, and high
blood pressure), reporting an absolute reduction in mortality of
0.006 (95% CI, 0.001-0.011) in the screening group at 5 years.26

However, the applicability of these results to screening for PAD in
the United States is uncertain, given that the contribution of the in-
dividual tests was not measured and that screening for high blood
pressure is supported by evidence-based guidelines in the United
States, as is screening for abdominal aortic aneurysm in selected high-
risk populations.

Four studies, 2 of aspirin therapy and 2 of exercise therapy, ad-
dressed treatment of asymptomatic patients with low ABI or PAD.
Both aspirin studies were large, good-quality, randomized clinical
trials (RCTs) that addressed whether asymptomatic men and women

with low ABI (defined as �0.95 and �0.99, respectively) could ben-
efit from daily aspirin therapy (100 mg/d). One study, Aspirin for
Asymptomatic Atherosclerosis (N = 3350), enrolled men and women
aged 50 to 75 years, with a mean follow-up of 8.2 years.27 The sec-
ond study, the Prevention of Progression of Arterial Disease and Dia-
betes (POPADAD) trial (N = 1276), enrolled patients 40 years or older
with diabetes, with a median follow-up of 6.7 years.28 Neither study
showed any significant difference in CVD events or mortality. Both
studies reported no significant differences in development of inter-
mittent claudication, and the POPADAD trial found no significant dif-
ference in PAD revascularization, bypass surgery, angioplasty, or am-
putation. In terms of subgroups analysis, there did not appear to be
a difference in treatment effect based on age or sex.4

The 2 exercise studies were a small (N = 50), fair-quality
US-based RCT with 12 weeks of follow-up29 and a good-quality
Australian RCT (n = 882) with 1 year of follow-up.30 The interven-
tion in both trials was a combination of risk factor modification and
measures to increase physical activity. One-fourth of the partici-
pants in the US study and slightly more than half of the participants
in the Australian study were asymptomatic. Both studies found no
statistically significant differences in their primary outcome of
walking distance or secondary outcomes of quality of life or self-
reported symptoms, although the US study reported an improve-
ment only in the mean stair climbing component of the Walking
Impairment Questionnaire.29,30 There was no difference in devel-
opment of PAD symptoms or improvement in quality of life. There
was no evidence addressing whether subpopulations at greater risk
for PAD had a differential treatment effect.

Potential Harms of Screening and Treatment
No studies directly addressed the harms of screening for PAD with
the ABI. Harms resulting from testing may include false-positive test
results (about 1%), false-negative test results (80% to 85%), expo-
sure to gadolinium or contrast dye from confirmatory MRA or CTA,
anxiety, labeling, and opportunity costs.4 The time and resources
needed to screen with the ABI in a primary care setting may detract
from other prevention activities that may have more benefit.

Two trials addressed the harms of aspirin treatment in asymp-
tomatic persons. The Aspirin for Asymptomatic Atherosclerosis trial
reported a nonsignificant trend toward increased major bleeding
events requiring hospitalization in the aspirin therapy vs placebo
group (hazard ratio, 1.71 [95% CI, 0.99-2.97]).27 The POPADAD trial
reported a numerical decrease in hemorrhagic cerebrovascular ac-
cidents in the aspirin group, but the results were imprecise and not
statistically significant.28 The 2 exercise trials did not report on harms.

Estimate of Magnitude of Net Benefit
The USPSTF found few data on the accuracy of the ABI for identi-
fying asymptomatic persons who can benefit from treatment of PAD
or CVD. Studies addressing the benefits of treating screen-
detected patients with PAD are sparse; 2 good-quality studies
showed no benefit of using the ABI to manage daily aspirin therapy
in unselected populations, and 2 studies showed no benefit from ex-
ercise therapy. No studies addressed the harms of screening, al-
though the potential exists for overdiagnosis, labeling, and oppor-
tunity costs. Studies that addressed the harms of treatment showed
nonsignificant results. Therefore, the USPSTF concludes that the cur-
rent evidence is insufficient and that the balance of benefits and
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harms of screening for PAD with the ABI in asymptomatic adults can-
not be determined.

How Does Evidence Fit With Biological Understanding?
Peripheral artery disease is generally considered a manifestation of
systemic atherosclerosis. Detection when a patient is asymptom-
atic may suggest significant atherosclerosis in other vessels, such as
the heart or brain, and patients may therefore be at risk for types of
CVD other than PAD. Early detection and intervention to reduce ath-
erosclerotic progression and prevent future CVD events could im-
prove health outcomes compared with intervention strategies used
in the absence of PAD screening. Patients with minimal or atypical
symptoms may limit activity to avoid symptoms, leading to further
deterioration. In this case, screening and treatment could theoreti-
cally prevent deterioration. However, a substantial number of asymp-
tomatic persons with low ABI may never develop clinical signs or
symptoms of CVD or PAD but would still be subjected to the harms
of testing and subsequent treatments.

Response to Public Comment
A draft version of this recommendation statement was posted for pub-
lic comment on the USPSTF website from January 16, 2018, to Febru-
ary 12, 2018. Several comments expressed concern that the USPSTF
did not issue a separate positive recommendation for persons at higher
risk of developing PAD. This population would include older adults and
patientswithdiabetes,highbloodpressure,highcholesterol levels,and
current tobacco use. The USPSTF found the evidence addressing
screening for PAD in high-risk, asymptomatic populations to be lim-
ited, with no compelling evidence to support differential screening or
treatment in subpopulations at greater risk. In addition, patients in
higher-risk groups (such as persons with diabetes and older adults)
would likely already be candidates for interventions based on their
global CVD risk, raising concern about the clinical significance of screen-
ing for additional risk factors (ie, asymptomatic PAD). The USPSTF
added language to the “Accuracy of Screening Tests” and “Effective-
ness of Early Detection and Treatment” sections to clarify this point.

Comments also raised concern that an I statement could
have a negative effect on health care disparities for PAD. These

comments cited evidence that the prevalence of PAD is dispro-
portionately higher among racial/ethnic minorities and low-
socioeconomic populations, and noted that the I statement could
discourage testing and perpetuate disparities in treatment and
outcomes. The USPSTF recognizes these well-established dispari-
ties in care. However, the evidence on screening and treatment in
these groups is currently lacking, and the USPSTF was unable to
determine the overall balance of benefits and harms. Future
research should include diverse populations and report on their
outcomes. The USPSTF added language to the “Research Needs
and Gaps” section to clarify this point.

Update of Previous USPSTF Recommendation
This recommendation replaces the 2013 USPSTF recommenda-
tion. Although the USPSTF expanded its evidence review to in-
clude a broader population and range of interventions, the USPSTF’s
recommendation remains an I statement.

Recommendations of Others
The American College of Cardiology and the American Heart Asso-
ciation released joint practice guidelines recommending screening
with the ABI in patients at increased risk, including adults 65 years
or older, adults 50 years or older with risk factors for atherosclero-
sis or a family history of PAD, and adults younger than 50 years with
diabetes and 1 other risk factor for atherosclerosis.31 In 2015, the
Society for Vascular Surgery recommended against screening with
the ABI in adults in the absence of risk factors, history, signs, or symp-
toms of PAD; however, screening is considered reasonable in adults
at higher risk (defined as age older than 70 years, current smoking,
or diabetes; abnormal pulse examination; or other established
CVD).32 In 2013, the American Academy of Family Physicians con-
cluded that the current evidence is insufficient to assess the bal-
ance of benefits and harms of screening for PAD and CVD risk with
the ABI in asymptomatic adults.33

ARTICLE INFORMATION

Accepted for Publication: May 31, 2018.

Author Contributions: Dr Curry had full access to
all of the data in the study and takes responsibility
for the integrity of the data and the accuracy of the
data analysis. The USPSTF members contributed
equally to the recommendation statement.

Conflict of Interest Disclosures: All authors have
completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest. Authors
followed the policy regarding conflicts of interest
described at https://www
.uspreventiveservicestaskforce.org/Page/Name
/conflict-of-interest-disclosures. All members of the
USPSTF receive travel reimbursement and an
honorarium for participating in USPSTF meetings.
No other disclosures were reported.

The US Preventive Services Task Force (USPSTF)
members: Susan J. Curry, PhD; Alex H. Krist, MD,
MPH; Douglas K. Owens, MD, MS; Michael J.
Barry, MD; Aaron B. Caughey, MD, PhD; Karina W.
Davidson, PhD, MASc; Chyke A. Doubeni, MD, MPH;

John W. Epling Jr, MD, MSEd; Alex R. Kemper, MD,
MPH, MS; Martha Kubik, PhD, RN; C. Seth
Landefeld, MD; Carol M. Mangione, MD, MSPH;
Michael Silverstein, MD, MPH; Melissa A. Simon,
MD, MPH; Chien-Wen Tseng, MD, MPH, MSEE; John
B. Wong, MD.

Affiliations of The US Preventive Services Task
Force (USPSTF) members: University of Iowa,
Iowa City (Curry); Fairfax Family Practice Residency,
Fairfax, Virginia (Krist); Virginia Commonwealth
University, Richmond (Krist); Veterans Affairs
Palo Alto Health Care System, Palo Alto, California
(Owens); Stanford University, Stanford, California
(Owens); Harvard Medical School, Boston,
Massachusetts (Barry); Oregon Health & Science
University, Portland (Caughey); Columbia
University, New York, New York (Davidson);
University of Pennsylvania, Philadelphia (Doubeni);
Virginia Tech Carilion School of Medicine, Roanoke
(Epling); Nationwide Children’s Hospital, Columbus,
Ohio (Kemper); Temple University, Philadelphia,
Pennsylvania (Kubik); University of Alabama at
Birmingham (Landefeld); University of California,

Los Angeles (Mangione); Boston University, Boston,
Massachusetts (Silverstein); Northwestern
University, Evanston, Illinois (Simon); University of
Hawaii, Honolulu (Tseng); Pacific Health Research
and Education Institute, Honolulu, Hawaii (Tseng);
Tufts University, Medford, Massachusetts (Wong).

Funding/Support: The USPSTF is an independent,
voluntary body. The US Congress mandates that
the Agency for Healthcare Research and Quality
(AHRQ) support the operations of the USPSTF.

Role of the Funder/Sponsor: AHRQ staff assisted
in the following: development and review of the
research plan, commission of the systematic
evidence review from an Evidence-based Practice
Center, coordination of expert review and public
comment of the draft evidence report and draft
recommendation statement, and the writing and
preparation of the final recommendation statement
and its submission for publication. AHRQ staff had
no role in the approval of the final recommendation
statement or the decision to submit for publication.

Clinical Review & Education US Preventive Services Task Force USPSTF Recommendation: Screening for PAD and CVD Risk Assessment With the ABI

182 JAMA July 10, 2018 Volume 320, Number 2 (Reprinted) jama.com

© 2018 American Medical Association. All rights reserved.

Downloaded From:  by a University of California - Los Angeles User  on 08/17/2018

https://www.uspreventiveservicestaskforce.org/Page/Name/conflict-of-interest-disclosures
https://www.uspreventiveservicestaskforce.org/Page/Name/conflict-of-interest-disclosures
https://www.uspreventiveservicestaskforce.org/Page/Name/conflict-of-interest-disclosures
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.8357


Disclaimer: Recommendations made by the
USPSTF are independent of the US government.
They should not be construed as an official position
of AHRQ or the US Department of Health and
Human Services.

Additional Contributions: We thank Justin Mills,
MD, MPH (AHRQ), and Elizabeth Kato, MD, MRP
(formerly of AHRQ), who contributed to the writing
of the manuscript, and Lisa Nicolella, MA (AHRQ),
who assisted with coordination and editing.

REFERENCES

1. Pande RL, Perlstein TS, Beckman JA, Creager MA.
Secondary prevention and mortality in peripheral
artery disease: National Health and Nutrition
Examination Study, 1999 to 2004. Circulation. 2011;
124(1):17-23. doi:10.1161/CIRCULATIONAHA.110
.003954

2. Grøndal N, Søgaard R, Lindholt JS. Baseline
prevalence of abdominal aortic aneurysm,
peripheral arterial disease and hypertension in men
aged 65-74 years from a population screening study
(VIVA trial). Br J Surg. 2015;102(8):902-906.
doi:10.1002/bjs.9825

3. Sigvant B, Lundin F, Wahlberg E. The risk of
disease progression in peripheral arterial disease is
higher than expected: a meta-analysis of mortality
and disease progression in peripheral arterial
disease. Eur J Vasc Endovasc Surg. 2016;51(3):395-
403. doi:10.1016/j.ejvs.2015.10.022

4. Guirguis-Blake JM, Evans CE, Redmond N, Lin JS.
Screening for Peripheral Artery Disease Using the
Ankle-Brachial Index: An Updated Systematic
Review for the U.S. Preventive Services Task Force:
Evidence Synthesis No. 165. Rockville, MD: Agency for
Healthcare Research and Quality; 2018. AHRQ
publication 18-05237-EF-1.

5. Mohler ER III, Treat-Jacobson D, Reilly MP, et al.
Utility and barriers to performance of the
ankle-brachial index in primary care practice.
Vasc Med. 2004;9(4):253-260. doi:10.1191
/1358863x04vm559oa

6. Cassar K. Peripheral arterial disease. BMJ Clin Evid.
2011;2011:0211.

7. Joosten MM, Pai JK, Bertoia ML, et al.
Associations between conventional cardiovascular
risk factors and risk of peripheral artery disease in
men. JAMA. 2012;308(16):1660-1667. doi:10.1001
/jama.2012.13415

8. Wikström J, Hansen T, Johansson L, Lind L,
Ahlström H. Ankle brachial index <0.9
underestimates the prevalence of peripheral artery
occlusive disease assessed with whole-body
magnetic resonance angiography in the elderly.
Acta Radiol. 2008;49(2):143-149. doi:10.1080
/02841850701732957

9. Wikström J, Hansen T, Johansson L, Ahlström H,
Lind L. Lower extremity artery stenosis distribution
in an unselected elderly population and its relation
to a reduced ankle-brachial index. J Vasc Surg.
2009;50(2):330-334. doi:10.1016/j.jvs.2009.03.008

10. Khan NA, Rahim SA, Anand SS, Simel DL, Panju A.
Does the clinical examination predict lower
extremity peripheral arterial disease? JAMA. 2006;
295(5):536-546. doi:10.1001/jama.295.5.536

11. National Heart, Lung, and Blood Institute
(NHLBI). Assessing cardiovascular risk: systematic
evidence review from the Risk Assessment Work

Group. NHLBI website. https://www.nhlbi.nih.gov
/health-topics/assessing-cardiovascular-risk.
Published 2013. Accessed May 23, 2018.

12. National Heart, Lung, and Blood Institute
(NHLBI). Peripheral heart disease. NHLBI website.
https://www.nhlbi.nih.gov/health-topics
/peripheral-artery-disease. Accessed May 23, 2018.

13. Healthy People 2020. Evidence-based
resources. HealthyPeople.gov website.
https://www.healthypeople.gov/2020/tools
-resources/Evidence-Based-Resources. Accessed
May 23, 2018.

14. Siu AL; U.S. Preventive Services Task Force.
Screening for high blood pressure in adults: U.S.
Preventive Services Task Force recommendation
statement. Ann Intern Med. 2015;163(10):778-786.
doi:10.7326/M15-2223

15. Bibbins-Domingo K, Grossman DC, Curry SJ,
et al; US Preventive Services Task Force. Statin use
for the primary prevention of cardiovascular
disease in adults: US Preventive Services Task Force
recommendation statement. JAMA. 2016;316(19):
1997-2007. doi:10.1001/jama.2016.15450

16. Siu AL; U.S. Preventive Services Task Force.
Screening for abnormal blood glucose and type 2
diabetes mellitus: U.S. Preventive Services Task
Force recommendation statement. Ann Intern Med.
2015;163(11):861-868. doi:10.7326/M15-2345

17. Siu AL; U.S. Preventive Services Task Force.
Behavioral and pharmacotherapy interventions for
tobacco smoking cessation in adults, including
pregnant women: U.S. Preventive Services Task
Force recommendation statement. Ann Intern Med.
2015;163(8):622-634. doi:10.7326/M15-2023

18. LeFevre ML; U.S. Preventive Services Task
Force. Behavioral counseling to promote a healthful
diet and physical activity for cardiovascular disease
prevention in adults with cardiovascular risk
factors: U.S. Preventive Services Task Force
Recommendation Statement. Ann Intern Med.
2014;161(8):587-593. doi:10.7326/M14-1796

19. US Preventive Services Task Force. Risk
assessment for cardiovascular disease with
nontraditional risk factors: US Preventive Services
Task Force recommendation statement [published
July 10, 2018]. JAMA. doi:10.1001/jama.2018.8359

20. Bibbins-Domingo K; U.S. Preventive Services
Task Force. Aspirin use for the primary prevention
of cardiovascular disease and colorectal cancer: U.S.
Preventive Services Task Force recommendation
statement. Ann Intern Med. 2016;164(12):836-845.
doi:10.7326/M16-0577

21. Diederichsen AC, Rasmussen LM, Søgaard R,
et al. The Danish Cardiovascular Screening Trial
(DANCAVAS): study protocol for a randomized
controlled trial. Trials. 2015;16:554. doi:10.1186
/s13063-015-1082-6

22. Betriu À, Farràs C, Abajo M, et al. Randomised
intervention study to assess the prevalence of
subclinical vascular disease and hidden kidney
disease and its impact on morbidity and mortality:
the ILERVAS project [in Spanish]. Nefrologia. 2016;
36(4):389-396. doi:10.1016/j.nefro.2016.02.008

23. Menke A, Muntner P, Wildman RP, Dreisbach
AW, Raggi P. Relation of borderline peripheral
arterial disease to cardiovascular disease risk. Am J
Cardiol. 2006;98(9):1226-1230. doi:10.1016/j
.amjcard.2006.05.056

24. Guirguis-Blake JN, Evans CV, Redmond N, Lin JS.
Screening for peripheral artery disease using the
ankle-brachial index: updated evidence report and
systematic review for the US Preventive Services
Task Force [published July 10, 2018]. JAMA.
doi:10.1001/jama.2018.4250

25. Lin JS, Evans CV, Johnson E, et al.
Nontraditional Risk Factors in Cardiovascular
Disease Risk Assessment: An Evidence Update for
the U.S. Preventive Services Task Force: Evidence
Synthesis No. 166. Rockville, MD: Agency for
Healthcare Research and Quality; 2018. AHRQ
publication 17-05225-EF-1.

26. Lindholt JS, Søgaard R. Population screening
and intervention for vascular disease in Danish men
(VIVA): a randomised controlled trial. Lancet. 2017;
390(10109):2256-2265. doi:10.1016/S0140-6736(17)
32250-X

27. Fowkes FG, Price JF, Stewart MC, et al; Aspirin
for Asymptomatic Atherosclerosis Trialists. Aspirin
for prevention of cardiovascular events in a general
population screened for a low ankle brachial index:
a randomized controlled trial. JAMA. 2010;303(9):
841-848. doi:10.1001/jama.2010.221

28. Belch J, MacCuish A, Campbell I, et al;
Prevention of Progression of Arterial Disease and
Diabetes Study Group; Diabetes Registry Group;
Royal College of Physicians Edinburgh. The
Prevention of Progression of Arterial Disease and
Diabetes (POPADAD) trial: factorial randomised
placebo controlled trial of aspirin and antioxidants
in patients with diabetes and asymptomatic
peripheral arterial disease. BMJ. 2008;337:a1840.
doi:10.1136/bmj.a1840

29. Collins TC, Johnson SL, Souchek J.
Unsupervised walking therapy and atherosclerotic
risk-factor management for patients with peripheral
arterial disease: a pilot trial. Ann Behav Med. 2007;
33(3):318-324. doi:10.1007/BF02879914

30. Fowler B, Jamrozik K, Norman P, Allen Y,
Wilkinson E. Improving maximum walking distance
in early peripheral arterial disease: randomised
controlled trial. Aust J Physiother. 2002;48(4):269-
275. doi:10.1016/S0004-9514(14)60166-5

31. Gerhard-Herman MD, Gornik HL, Barrett C,
et al. 2016 AHA/ACC guideline on the management
of patients with lower extremity peripheral artery
disease: a report of the American College of
Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines. Circulation. 2017;135
(12):e726-e779. doi:10.1161/CIR
.0000000000000471

32. Conte MS, Pomposelli FB, Clair DG, et al;
Society for Vascular Surgery Lower Extremity
Guidelines Writing Group; Society for Vascular
Surgery. Society for Vascular Surgery practice
guidelines for atherosclerotic occlusive disease of
the lower extremities: management of
asymptomatic disease and claudication. J Vasc Surg.
2015;61(3)(suppl):2S-41S. doi:10.1016/j.jvs.2014.12
.009

33. American Academy of Family Physicians
(AAFP). Clinical preventive service
recommendation: peripheral arterial disease. AAFP
website. https://www.aafp.org/patient-care
/clinical-recommendations/all/pad.html. 2013.
Accessed May 23, 2018.

USPSTF Recommendation: Screening for PAD and CVD Risk Assessment With the ABI US Preventive Services Task Force Clinical Review & Education

jama.com (Reprinted) JAMA July 10, 2018 Volume 320, Number 2 183

© 2018 American Medical Association. All rights reserved.

Downloaded From:  by a University of California - Los Angeles User  on 08/17/2018

https://dx.doi.org/10.1161/CIRCULATIONAHA.110.003954
https://dx.doi.org/10.1161/CIRCULATIONAHA.110.003954
https://dx.doi.org/10.1002/bjs.9825
https://dx.doi.org/10.1016/j.ejvs.2015.10.022
https://dx.doi.org/10.1191/1358863x04vm559oa
https://dx.doi.org/10.1191/1358863x04vm559oa
https://www.ncbi.nlm.nih.gov/pubmed/21477401
https://www.ncbi.nlm.nih.gov/pubmed/21477401
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2012.13415&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.8357
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2012.13415&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.8357
https://dx.doi.org/10.1080/02841850701732957
https://dx.doi.org/10.1080/02841850701732957
https://dx.doi.org/10.1016/j.jvs.2009.03.008
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.295.5.536&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.8357
https://www.nhlbi.nih.gov/health-topics/assessing-cardiovascular-risk
https://www.nhlbi.nih.gov/health-topics/assessing-cardiovascular-risk
https://www.nhlbi.nih.gov/health-topics/peripheral-artery-disease
https://www.nhlbi.nih.gov/health-topics/peripheral-artery-disease
https://www.healthypeople.gov/2020/tools-resources/Evidence-Based-Resources
https://www.healthypeople.gov/2020/tools-resources/Evidence-Based-Resources
https://dx.doi.org/10.7326/M15-2223
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.15450&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.8357
https://dx.doi.org/10.7326/M15-2345
https://dx.doi.org/10.7326/M15-2023
https://dx.doi.org/10.7326/M14-1796
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2018.8359&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.8357
https://dx.doi.org/10.7326/M16-0577
https://dx.doi.org/10.1186/s13063-015-1082-6
https://dx.doi.org/10.1186/s13063-015-1082-6
https://dx.doi.org/10.1016/j.nefro.2016.02.008
https://dx.doi.org/10.1016/j.amjcard.2006.05.056
https://dx.doi.org/10.1016/j.amjcard.2006.05.056
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2018.4250&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.8357
https://dx.doi.org/10.1016/S0140-6736(17)32250-X
https://dx.doi.org/10.1016/S0140-6736(17)32250-X
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2010.221&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.8357
https://dx.doi.org/10.1136/bmj.a1840
https://dx.doi.org/10.1007/BF02879914
https://dx.doi.org/10.1016/S0004-9514(14)60166-5
https://dx.doi.org/10.1161/CIR.0000000000000471
https://dx.doi.org/10.1161/CIR.0000000000000471
https://dx.doi.org/10.1016/j.jvs.2014.12.009
https://dx.doi.org/10.1016/j.jvs.2014.12.009
https://www.aafp.org/patient-care/clinical-recommendations/all/pad.html
https://www.aafp.org/patient-care/clinical-recommendations/all/pad.html
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.8357



