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ABSTRACT

the American College of Cardiology Foundation.

ower extremity peripheral artery disease

(PAD) affects approximately 230 million peo-

ple worldwide and in 2007 was estimated to
affect 8.5 million people in the United States.”* Given
the growing number of older people in the United
States and the increasing number of people with dia-
betes, the number of people with PAD in 2023 is likely
greater than the 8.5 million estimated in 2007.
Compared with people without PAD, those with PAD
have higher rates of cardiovascular events and major

Disparities by sex, race, socioeconomic status, and geography exist in diagnosis, treatment, and outcomes for people
with lower extremity peripheral artery disease (PAD). PAD prevalence is similar in men and women, but women have
more atypical symptoms and undergo lower extremity revascularization at older ages compared to men. People who
are Black have an approximately 2-fold higher prevalence of PAD, compared to people who are White and have more
atypical symptoms, greater mobility loss, less optimal medical care, and higher amputation rates. Although fewer data
are available for other races, people with PAD who are Hispanic have higher amputation rates than White people. Rates
of amputation also vary by geography in the United States, with the highest rates of amputation in the southeastern
United States. To improve PAD outcomes, intentional actions to eliminate disparities are necessary, including clinician
education, patient education with culturally appropriate messaging, improved access to high-quality health care,

science focused on disparity elimination, and health policy changes. (J Am Coll Cardiol 2023;82:2312-2328) © 2023 by

adverse limb events (MALE), greater walking impair-
ment, increased mobility loss, and poorer quality of
life.>® In people with PAD, disparities in prevalence,
diagnosis, treatment, and outcomes by sex, race,
geography, and socioeconomic status are well docu-
mented and contribute to adverse outcomes.*°*
This review begins with an overview for PAD epide-
miology and treatment guidelines, followed by a
summary of current evidence regarding disparities
in diagnosis, treatment, and outcomes of PAD by
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HIGHLIGHTS

e Women present for revascularization at
older ages, compared to men.

e The prevalence of PAD in Black people is
approximately twice that of White
people.

e PAD amputations are more common in
Black and Hispanic people, than in White
people.

e Eliminating disparities in PAD requires
interventions that include improvements
in education, access to care, and health

policy.

sex, race, geography, and socioeconomic status.
While acknowledging that important disparities in
PAD diagnosis and treatment exist worldwide, in
this review we focus on evidence from the United
States. Solutions to reduce disparities in PAD are
proposed.

OVERVIEW OF PAD EPIDEMIOLOGY

As of 2000, approximately 8.5 million people in the
United States were living with PAD, representing
about 7.2% of people 40 years and older.” Older age is
associated exponentially with higher PAD prevalence,
and approximately 20% of people 80 years or older
have PAD.>* Typical risk factors for cardiovascular
disease, such as hypertension and dyslipidemia, are
also associated with increased risk for PAD.** How-
ever, cigarette smoking and diabetes are even more
strongly linked to PAD than to coronary heart disease
or ischemic stroke.'>'® Less traditional risk factors,
such as lipoprotein(a), homocysteine, and inflamma-
tory factors such as high-sensitivity C-reactive pro-
tein, are also associated with PAD.'* Genetic factors
also contribute to PAD. Among fraternal and identical
twins, approximately 48% of variance in the ankle-
brachial index (ABI), the most common diagnostic
measure of PAD, was explained by genetic factors.”
People with PAD commonly have coexistent coro-
nary heart disease and ischemic stroke.*® Chronic
kidney disease, especially end-stage kidney disease,
is common among patients with PAD.'®

OVERVIEW OF EPIDEMIOLOGIC DISPARITIES
IN PAD

Overall, the prevalence of PAD is similar in men and
women.'> However, men have more severe PAD than
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women, and estimates of differences in prev-
alence of PAD by sex are biased by the finding
that in people with no cardiovascular disease,
women have lower ABI values than men.*'” In
the United States, PAD prevalence is similar in
people who are White, Hispanic, or Native
American, but Black people have approxi-
mately twice the rate of PAD as otherracial and
ethnic groups.” Race differences in traditional
and novel risk factors do not fully explain the disease
higher prevalence of PAD among Black peo-

ple.* In a systematic review, people who were Black
had more distal lower extremity vessel involvement,
even after adjustment for diabetes and other risk fac-
tors.'’® Data on the prevalence of PAD in other racial
and ethnic groups are limited. One study demon-
strated that the prevalence of PAD was similar between
Native Americans and White people, and studies of
community-dwelling populations in the United States

have shown lower rates of PAD in Asian and Hispanic
Americans compared with White people*'*'°>° How-
ever, racial groups are not homogeneous. Compared
with people who were Mexican American, Cuban
Americans had 3-fold higher odds of PAD.”

OVERVIEW OF GUIDELINE-RECOMMENDED
THERAPY FOR PAD

First-line therapies to prevent cardiovascular events
and MALE in PAD include smoking cessation, healthy
diet, and reducing a sedentary lifestyle.”” In an
exploratory, post hoc analysis from the PREDIMED
(Prevencién con Dieta Mediterranea) randomized
clinical trial, a Mediterranean diet reduced new di-
agnoses of PAD compared with a control group that
received counseling on a low-fat diet.”* Patients with
PAD should follow a heart-healthy Mediterranean
diet, consisting of fresh vegetables and grains, fish,
olive oil, and low-sodium nuts.

Patients with PAD who continue to smoke have
higher rates of cardiovascular events, MALE, and poor
outcomes after lower extremity revascularization
compared with those who quit smoking.>* To support
people with PAD in smoking cessation, treatments
that combine pharmacotherapy, such as varenicline,
with counseling support, are recommended.****

Cholesterol-lowering drugs that reduce cardiovas-
cular event rates in patients with PAD include statins,
ezetimibe, monoclonal antibodies to proprotein con-
vertase subtilisin/kexin type 9, and bempedoic
acid.?*?>?° Maximally tolerated doses of potent sta-
tins (such as atorvastatin 80 mg or rosuvastatin
40 mg) for all patients with PAD are recom-
mended,””*> and some guidelines also recommend

PAD = peripheral artery
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combination drug therapy to attain low-density lipo-
protein values <55 mg/dL for patients with PAD.>®
Greater low-density lipoprotein lowering is associ-
ated with greater reductions in cardiovascular events,
without significant adverse event rates.>**

Patients with PAD who have hypertension should be
treated to attain blood pressure <130/80 mm Hg.***°
No specific antihypertensive medications have
consistently demonstrated better outcomes when
prescribed for people with PAD with hypertension.
However, in subgroup analyses of the participants
with PAD in the HOPE (Heart Outcomes Prevention
Evaluation) randomized clinical trial, ramipril signifi-
cantly reduced rates of MACE compared with
placebo.””

Although better glycemic control prevents micro-
vascular complications, no definitive evidence has
established that more intensive glucose lowering re-
duces cardiovascular events or MALE in outpatient
populations.””?> Newer therapies such as sodium-
glucose cotransporter-2 inhibitors and glucagon-like
peptide-1 (GLP-1) receptor agonists reduced rates of
cardiovascular events, heart failure, and kidney
complications in cohorts that included people with
PAD.?® GLP-1 receptor agonists were associated with
fewer PAD-related amputations.>® Patients with PAD
and type 2 diabetes mellitus should be considered for
treatment with GLP-1 receptor agonists and sodium-
glucose cotransporter-2 inhibitors.?%3°

Current practice guidelines recommend antiplate-
let therapy with aspirin or clopidogrel to reduce car-
diovascular events in patients with PAD.**?°
However, in randomized clinical trials, aspirin pre-
scribed as a single therapy has not significantly and
consistently reduced cardiovascular event rates.*’
Among patients with PAD in the CAPRIE (Clopidog-
rel Versus Aspirin in Patients at Risk of Ischaemic
Events) trial, clopidogrel significantly reduced car-
diovascular event rates compared with placebo, but
these subset results were post hoc.?” Rivaroxaban
2.5 mg twice daily combined with aspirin 81 mg
significantly reduced cardiovascular events, all-cause
mortality, and MALE in people with PAD compared
with aspirin 81 mg alone.>*

OVERVIEW OF TREATMENT FOR WALKING
IMPAIRMENT IN PEOPLE WITH PAD

Atherosclerotic obstruction of lower extremity ar-
teries inhibits oxygen and energy delivery to lower
extremity skeletal muscle during walking activity.
People with PAD typically develop lower extremity
pain, burning, cramping, or weakness during walking
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that resolves within 10 minutes of rest.>* More severe
PAD is associated with slower walking velocity and
shorter distances on the 6-minute walk test.>* People
with PAD also have faster declines in walking ability
over time compared with those without PAD, and
more severe PAD is associated with greater decline.?®
Among 260 people with PAD and 110 without PAD
who completed a 6-minute walk without resting at
baseline, rates of becoming newly unable to walk for
6 minutes without rest at 2-year follow-up were
38.5% in people with ABIs <0.50, 19.2% in those with
ABIs of 0.50 to 0.70, 6.2% in those with ABIs of 0.71 to
0.89, and 1.7% in those with ABIs of 0.90 to 1.40.3°

Supervised exercise is first-line therapy for PAD,
has been covered by the Centers for Medicare and
Medicaid Services (CMS) since 2017, and typically
consists of walking on a treadmill 3 times weekly in
the presence of an exercise physiologist or nurse.”>**
However, few people with PAD participate in super-
vised exercise programs.”> Some non-Medicare in-
surance companies do not cover supervised exercise
for patients with PAD. Home-based walking exercise
that incorporates behavioral change methods and
helps patients adhere to home-based exercise that
induces ischemic leg symptoms is also highly effec-
tive for PAD and is an appropriate alternative to su-
pervised exercise for patients with PAD.?*?>37
Cilostazol is the only medication recommended in
American Heart Association/American College of
Cardiology clinical practice guidelines to improve
walking ability among patients with PAD, but it has
modest benefits, and up to 40% of patients cannot
tolerate cilostazol because of adverse effects
including headache, diarrhea, and palpitations.?>>%-3%
Table 1 outlines documented disparities and the po-
tential for disparities in guideline-recommended
therapies for PAD.

SEX DIFFERENCES IN THE DIAGNOSIS AND
TREATMENT OF PATIENTS WITH PAD

To our knowledge, gender roles and PAD outcomes
have not been studied, and outcomes in patients with
PAD who are gender diverse or transgender have not
been reported. Therefore, in this review we focus on
sex (rather than gender) differences in the diagnosis
and treatment of PAD. When considering sex differ-
ences in the diagnosis and treatment of PAD, biologic
factors can be relevant for some comparisons be-
tween men and women. For example, in people
without PAD, men typically have more muscle mass
and are stronger than women.>° Smaller artery size in
women, compared with men, affects the selection of
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Disparity Evidence by
Sex, Race, or SES

Potential for Disparities
Not Yet Documented

Antiplatelet and

treatment

Smoking cessation e

Diabetes mellitus o

antithrombotic

Supervised walking e

lower cardiovascular event rates®">

People who smoke have higher .
rates of adverse outcomes

Certain drug therapies, such as SGLT2
inhibitors and GLP1 agonists, have pre-
vented adverse outcomes in patients
with cardiovascular disease, such as PAD

Antiplatelet therapy such as clopidogrel o
and rivaroxaban 2.5 mg twice daily plus
81 mg aspirin each reduce cardiovascular
event rates in PAD

Improved treadmill walking .

exercise performance compared with control;
improves 6-minute walk distance
by approximately 25-35 m?° o
L]
L]
Home-based e Improves 6-minute walk distance by e
walking approximately 45-55 m compared with
exercise control®*'%7

Women were less likely than men to be
prescribed cholesterol-lowering therapy

and more likely to decline cholesterol-
55-58

TABLE 1 Disparities in Guideline-R ded Treatments for PAD
Treatment Efficacy Evidence

Cholesterol- o Significantly reduces cardiovascular .
lowering event rates compared with placebo?'*
therapy e Lower LDL cholesterol is associated with

lowering therapy
People who are Black were less likely to
be prescribed statins and antiplatelet

drugs than people who are not Black’®7°

People who were Black and of lower SES
have higher rates of cigarette
smoking''®""*

People with PAD who are Black were less
likely to receive antiplatelet therapy
compared with White patients

Efficacy is similar between men and
women and between people who are
Black and not Black®*

Women were less likely than men to
participate in CMS-covered supervised
exercise®’

Black patients were less likely to partic-
ipate in CMS-covered supervised
exercise®®

People with PAD who were Black and
those of lower SES were more likely to
report that the $11 copay per exercise
session was a barrier to participation®?
Efficacy is similar between men and

women and between people who are
Black and those who are not Black®®°®

Increased costs of newer and more
potent cholesterol lowering therapies
may reduce their accessibility to specific
populations

Poorer SES and poor access to care may
reduce assistance with smoking cessation

Poor access to healthy foods, such as
grocery stores with fruits and vegetables
may contribute to PAD-related
disparities in people who are Black or
who have lower SES

Lack of access to health care may result
in lower rates of optimal antiplatelet
therapy for people with PAD

Lack of availability of supervised
exercise facilities in urban and rural areas

Structured home-based walking
exercise is not widely available in the
United States, and evidence regarding
disparities in access is not available

CMS = Centers for Medicare and Medicaid Services; GLP-1 = glucagon-like peptide-1; LDL = low-density lipoprotein; PAD = peripheral artery disease; SES = socioeconomic status;
SGLT2 = sodium-glucose cotransporter-2.

revascularization procedures.®*° Other sex differ-
ences, such as in PAD stage at the time of revascu-
larization or intensity of risk factor treatment, may be
due to sex bias or gender role differences, but these
associations have not been definitively established.

THE PREVALENCE OF PAD IN WOMEN. When the ABI
is used to define PAD, the prevalence of PAD is similar
between men and women (Table 2).%4'43 However,
some epidemiologic studies have reported higher
prevalences of borderline ABI (ie, 0.90-0.99) and low-
normal ABI values (ie, 1.0-1.09) in women compared
In MESA (Multi-Ethnic Study of
Atherosclerosis), among community-dwelling men
and women without clinical evidence of cardiovas-

with men.”*3

cular disease and without cardiovascular disease risk
factors, women had lower mean ABI values than men,
suggesting that intrinsic sex differences in ABI values
in the absence of atherosclerosis may account for the
higher prevalence of borderline ABI values and low-
normal ABI values in women compared with men."”
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SEX DIFFERENCES IN PAD SYMPTOMS. Intermittent
claudication, defined as exertional calf pain that does
not begin at rest and that resolves within 10 minutes
of rest, is the classic manifestation of PAD.?** How-
ever, most people with PAD do not report these
classic symptoms, and many are asymptomatic
(ie, they report no exertional leg symptoms), often
because they have slowed their walking speed or
limited physical activity to avoid ischemic leg symp-
toms.?#3>%4 Other people with PAD report atypical
exertional leg symptoms, often related to comorbid-
ities such as spinal stenosis or peripheral
neuropathy.?*

Among people with PAD, women have a higher
prevalence of atypical leg symptoms than men.*>*” In
the WALCS (Walking and Leg Circulation Study),
among 460 people with PAD identified from Chicago-
area noninvasive vascular laboratories (40.6%
women), women had a lower prevalence of classic
claudication symptoms (28.9% vs 35.2%), were less
likely to continue walking after the onset of ischemic

2315
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TABLE 2 Disparities in the Prevalence, Symptoms, and Treatment of PAD by Sex and Race

Domain Sex Race Potential Implications
Prevalence The prevalence of PAD is People who are Black have an approximately PAD may be overlooked in women if clini-
similarin men and women*'"*? 2-fold higher prevalence of PAD compared cians believe that women are protected

with people who are White from cardiovascular disease
Among women, American Indian race is asso- As PAD is underdiagnosed, this problem
ciated with a higher prevalence of PAD may disproportionately affect people who
compared with White race** are Black and American Indian women

Symptoms Women with PAD have a Among people with PAD, those who are Black A higher prevalence of asymptomatic PAD

Smoking cessation

Medications to prevent
cardiovascular
events

Exercise therapy

Lower extremity
revascularization

higher prevalence of atypical
leg symptoms and asymp-
tomatic PAD*>*/

Among people with PAD,
women are less likely to be
prescribed statins compared
with men and may be less
adherent to statins®®®?

Supervised and home-based
walking exercise are similarly
effective in men and women,
but women are less likely to
participate in supervised
exercise than men with
PAD65—67

Women undergo lower ex-
tremity revascularization at
an older age than men and
are less likely to be revascu-
larized for claudication
symptoms

have a higher prevalence of atypical leg
symptoms and asymptomatic PAD compared
with those who are White”’

Smoking prevalence is highest among non-
Hispanic American Indian/Alaska Natives
(27.1%) followed by other (19.5%), non-
Hispanic Blacks (14.4%), non-Hispanic Whites
(13.3%), and Asians (8.0%)'"®

Among people with PAD, those who are Black
are less likely to receive therapy with statins
or antiplatelet medications’®®'

Supervised and home-based walking exercise
are similarly effective in people with PAD who
are Black, compared with those who are White;
in Chicago, people with PAD who were Black
were more likely to be unwilling or unable to
pay the $11 copay per supervised exercise
session than people who were White®>®”

People who are Black undergo lower extrem-
ity revascularization at a younger age than
people who are White; people who are Black
are less likely to undergo revascularization
before amputation®*-92

and PAD with atypical leg symptoms in
women and people who are Black may lead
to underdiagnosis of PAD in these
populations

Racial and ethnic groups with higher ciga-
rette smoking rates may be at higher risk for
PAD progression

Undertreatment with medications that
prevent cardiovascular events exposes
women and people who are Black to higher
cardiovascular event rates

Financial barriers may prevent patients who
are Black or Hispanic from engaging in
effective exercise treatment

Variability in PAD care results in inequitable
access to high-quality care in some people
with PAD

PAD = peripheral artery disease.

leg symptoms (5.9% Vs 11.0%), and had a higher
prevalence of exertional leg symptoms that also
sometimes occurred at rest (27.8% vs 13.2%) (overall
P < 0.001 for sex differences in leg symptoms).*”
Mean ABI values were 0.64 + 0.15 in women and
0.66 + 0.14 in men. Women had a higher preva-
lence of spinal stenosis than men with PAD (16.6%
Vs 6.6%; P < 0.001), which may have contributed to
the higher prevalence of atypical leg symptoms in
women.*> A meta-analysis of 1,929,966 people with
PAD from 21 studies showed that women had a
prevalence of
symptoms and a higher prevalence of atypical leg
symptoms than men.*’” A population-based study of
5,080 adults in Sweden that included 914 people
with PAD reported a higher prevalence of asymp-
tomatic PAD in women than men (12.6% Vs 9.4%;
P = 0.03).*® Although the higher prevalence of
atypical leg symptoms in women with PAD could

lower intermittent claudication

contribute to underdiagnosis of PAD in women, to
our knowledge, a higher prevalence of under-
diagnosed PAD in women compared with men has
not been documented.

Explanations for sex differences in leg symptoms
in PAD are unknown. As people with PAD restrict
walking activity or slow walking speed to avoid
ischemic leg symptoms,>>*° asymptomatic PAD could
be more common in women if they have lower
physical activity than men. Alternatively, a higher
prevalence of knee arthritis, peripheral neuropathy,
and spinal stenosis in women with PAD, compared
with men with PAD, may cause a higher prevalence of
atypical leg symptoms in women.*° It is also possible
that women with PAD experience and report ischemic
leg symptoms differently than men.

SEX DIFFERENCES IN FUNCTIONAL IMPAIRMENT,
FUNCTIONAL DECLINE, AND QUALITY OF LIFE IN
PAD. Women with PAD have poorer walking perfor-
mance compared with men with PAD, but these dif-
ferences may be explained by biologic differences in
muscle mass, muscle strength, or oxygen uptake be-
tween men and women.*>*%5952 For example, among
older people without mobility impairment, men had
greater knee extension strength and larger muscle
area than women, and this phenomenon was
observed in Black and White participants.>®* Among
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healthy older people, women had slower walking
velocity and required more time to complete 5 stands
from a seated position than men.>* In 560 people with
PAD and intermittent claudication (12.8% women),
treadmill distance to onset of intermittent claudica-
tion symptoms was 33% shorter and maximal tread-
mill walking distance was 23% shorter in women than
men.”” Compared with men with PAD, women with
PAD have poorer lower extremity strength and
smaller calf muscle area.*>>' In the WALCS cohort of
460 participants with PAD, women had significantly
slower walking speed over 4 m and shorter 6-minute
walk distance than men (319.1 m vs 360.1 m;
P < 0.01).** After adjusting for sex differences in leg
strength, 6-minute walk distance differences were
attenuated but remained statistically significant
(331.9 m vs 340.5 m; P = 0.022).*> In a longitudinal
analysis of 280 patients with PAD from the WALCS
cohort with mean follow-up of 47 months, compared
with men, women had significantly higher rates of
becoming unable to walk for 6 minutes continuously
(HR: 2.30; 95% CI: 1.30-4.06; P = 0.004), greater de-
clines in walking velocity, and greater declines in
6-minute walk distance.”® Women were more likely
than men to report new mobility loss at follow-up,
defined as becoming unable to walk up and down a
flight of stairs or walk one-quarter mile without
assistance.”’ These differences were attenuated and
no longer statistically significant after adjusting for
sex differences in calf muscle area.”’ Sex differences
in cardiopulmonary fitness or calf muscle hemoglobin
oxygen saturation may also contribute to sex differ-
ences in functional performance.>®>*

Evidence regarding sex differences in quality of life
in patients with PAD is mixed. In a small study of 33
women and 34 men with PAD identified from a pri-
mary care setting, 36-Item Short Form Survey phys-
ical functioning score was significantly worse in
women (37.5 vs 53.2 [lower scores are worse]), but no
other domains differed by sex.*® In the PORTRAIT
(Patient-Centered Outcomes Related to Treatment
Practices in Peripheral Arterial Disease: Investigating
Trajectories) study, among 1,274 patients with PAD
(38% women) identified from the Netherlands,
Australia, and the United States, women had signifi-
cantly poorer scores on the Peripheral Artery Ques-
tionnaire domains of quality of life, physical
functioning, social functioning, and symptom stabil-
ity compared with men.”* The Peripheral Artery
Questionnaire is a PAD-specific health status instru-
ment.”* However, sex differences were not identified
in the EQ-5D quality-of-life score or in treatment
satisfaction.”* Evidence regarding sex differences in
the prevalence of depression among patients with
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PAD has been mixed.”* 7 In a systematic review, 6 of
10 studies evaluating the prevalence of depression in
patients with PAD reported higher rates of depression
in women.>” These results are not unique to PAD. In
people with and without coronary heart disease, it is
well established that women have higher rates of
depression than men.>®

SEX DIFFERENCES IN MEDICAL TREATMENT OF
PATIENTS WITH PAD. Sex-based differences in
treatment have been documented at all stages of PAD
severity.’®®> Women with PAD are less likely to be
prescribed statins and less likely to adhere to statin
therapy.®®®? In a U.S. Department of Veterans Affairs
administrative pharmacy database that included
195,467 veterans with PAD (1.6% women), statin
prescription rates and adherence rates were lower in
women compared with men.”® Among 42,020 pa-
tients undergoing lower extremity revascularization
in the United States who were not taking statins at the
time of revascularization, women were less likely
than men to be prescribed statins after lower revas-
cularization.®® However, women were more likely
than men to report that a clinician advised taking a
statin.®’ Importantly, rates of statin use are subopti-
mal in both men and women with PAD.®*

SEX DIFFERENCES IN EXERCISE THERAPY AND
PAD. In randomized clinical trials that included
nearly 50% women, no significant differences in
response to supervised or home-based walking exer-
cise interventions were identified between men and
women.®>°® Women with PAD were significantly less
likely to participate in Medicare-covered supervised
exercise than men with PAD, but in a study of 73
people with PAD in the Chicago area (43.8% women)
who received referrals for supervised exercise,
women were significantly more likely than men to
report participating in supervised exercise.®”

SEX DIFFERENCES IN LOWER EXTREMITY
REVASCULARIZATION. Compared with men, women
undergoing lower extremity revascularization are
typically older by about 3.5 years and more likely to
undergo revascularization for chronic limb-
threatening ischemia than for intermittent claudica-
tion symptoms.®®%°® In the National Inpatient
Sample of 2,324,872 patients (42% woman) treated
between 2000 and 2016, women undergoing lower
extremity revascularization were older than men by a
mean of 2.6 years, more often presented with limb-
threatening ischemia, were more likely to undergo
endovascular procedures, and were less likely to have
open surgery compared with men.®®> While limb-
threatening ischemia is a more common indication
for lower extremity revascularization among women
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than men, female sex has been associated with lower
rates of amputation in the United States, and among
patients with chronic limb-threatening ischemia,
women are less likely to undergo amputation
than men.®

Sex differences in procedure type for patients un-
dergoing lower extremity endovascular revasculari-
zation between 2010 and 2016 were evaluated among
58,247 patients (41% women) with 106,073 arteries
treated in the VQI (Vascular Quality Initiative) regis-
try.®® For endovascular procedures of the femoral
popliteal and tibial arteries, women were significantly
less likely to be treated with stenting or atherectomy
than men.®® No sex differences in procedure type
were observed for endovascular procedures in the
iliac arteries.” However, after endovascular proced-
ures, women were more likely than men to undergo
reintervention in the femoropopliteal arteries
(HR: 1.28; 95% CI: 1.17-1.40) and more likely to
develop occlusion in the iliac (HR: 1.42; 95% CI: 1.12-
1.81) or femoropopliteal arteries (HR: 1.19; 95% CI:
1.06-1.34).%%

In an analysis of 64,752 patients (38% women) from
the VQI registry of lower extremity revascularization
procedures performed between 2010 and 2020,
women were significantly more likely than men to
undergo reintervention after endovascular, infrain-
guinal bypass, and suprainguinal bypass re-
vascularizations at 1-year follow-up.®® Other studies
showed no sex differences in patency after lower
extremity revascularization.”®”" Data are mixed
regarding associations of sex with mortality after
lower extremity revascularization, with some evi-
dence showing no sex differences and others showing
either higher or lower mortality rates in women
compared with men after revascularization.”>”7*
Inconsistency of sex differences in outcomes after
lower extremity revascularization may be due to
length of follow-up. In a meta-analysis of 40 studies
that compared sex differences in adverse events after
lower extremity revascularization, women had higher
rates of mortality, amputation, early graft throm-
bosis, embolization, and cardiac, stroke, and pulmo-
nary complications during 30-day follow-up, but after
30-day follow-up, no sex differences in long-term
survival, primary or secondary patency of the revas-
cularized limb, or limb salvage were identified.””
SEX DIFFERENCES IN ARTERY SIZE AND LOWER
EXTREMITY REVASCULARIZATION. Women often
have smaller artery diameters and may have reduced
arterial compliance compared with men.?*° As clin-
ical trials of endovascular devices tend to include
higher proportions of men, fewer data exist on how
these devices perform in women.*° In addition,
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women may be less likely to be offered lower ex-
tremity revascularization than men or may be less
likely to agree to lower extremity revascularization
than men. Future research should study whether
characteristics such as caregiving, social isolation,
physical activity, income, and access to high-quality
health care influence sex and gender differences in
lower extremity revascularization procedure rates
and outcomes.

RACE, ETHNICITY, AND PAD

RACISM AS A CONTRIBUTOR TO DISPARITIES IN
PAD. Race is a social construct and a proxy for racism
and inequitable distribution of resources, resulting in
adverse health consequences, such as those docu-
mented between Black and White people with PAD.
The legacy of slavery and structural racism in the
United States have contributed to poorer health, lower
socioeconomic status, and unequal care in Black
compared with White people including among people
with PAD.”> Racial inequities in access to healthy di-
ets, environments amenable to exercise and physical
activity, and high-quality health care can contribute to
the development and progression of PAD and more
adverse outcomes in people with PAD who are Black.””
Racism also adversely affects people who are Native
American, Hispanic, and Asian, preventing the
attainment of optimal health.”> Effective strategies to
overcome disparities in PAD diagnosis, treatment, and
outcomes must be mindful of the social and political
factors contributing to health disparities.

Most published literature on racial differences in

PAD compares Black and White individuals, and
relatively little evidence exists for disparities in
people with PAD who are Hispanic, Native American,
or Asian. Racial and ethnic groups are not homoge-
nous, limiting the precision and accuracy of
published evidence regarding racial and ethnic
disparities.
PREVALENCE OF PAD BY RACE. Black people have
an approximately 2-fold higher prevalence of PAD
compared with White people.>* A 2019 analysis that
combined data from vital statistics and 6 U.S.
community-based cohorts of >35,000 participants
estimated that over an 80-year life span, lifetime risk
for PAD was approximately 30.0% in Black men,
27.6% in Black women, 19% in White men, 19% in
White women, and 22% in Hispanic men
and women.”®

DISPARITIES BY RACE IN PAD SIGNS AND SYMPTOMS.
Black people have a higher prevalence of asymp-
tomatic PAD and a higher prevalence of atypical leg
symptoms.”” In the WALCS cohort of 366 White
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and 76 Black participants who had PAD without limb-
threatening ischemia, asymptomatic PAD and exer-
tional leg symptoms that sometimes begin at rest
were significantly more common in people who
were Black.”” Compared with White people with
PAD, Black people with PAD had lower ABI values
(0.60 vs 0.66; P = 0.001), a higher prevalence of
diabetes (46.8% vs 28.0%; P = 0.001), and lower
prevalence of a college degree (13.7% VS 44.4%;
P < 0.001).”7 People with PAD who were Black
performed more poorly on each objective test of
functioning, including 6-minute walk distance,
normal-paced 4-m walking velocity, fast-paced 4-m
walking velocity, and short physical performance
battery compared with White people with PAD, but
these differences were no longer statistically sig-
nificant after adjustment for race differences in age,
sex, education, ABI, and leg symptoms.”” Among
1,162 people with PAD (26% Black) identified from
Chicago-area medical centers and followed for a
median of 46.0 months, Black race was associated
with higher rates of becoming unable to walk
continuously for 6 minutes, adjusting for age, sex,
ABI, comorbidities, and other confounders (HR:
1.45; 95% CI: 1.05-1.99; P = 0.022).”® This associa-
tion was no longer statistically significant after
additional statistical adjustment for income and
education.”® Similarly, a higher rate of mobility loss
in people with PAD who were Black, compared with
those with PAD who were White, was no longer
significant after additional adjustment for income,
education, and physical activity.”® These results
show the importance of social inequalities as factors
explaining differences in walking impairment and
functional decline between Black and White people
with PAD.

RACE AND ATHEROSCLEROTIC DISEASE RISK
FACTOR TREATMENT. Compared with White people
Black people are less likely to receive guideline-
directed management of cardiovascular disease risk
factors.”? Similar racial disparities in the secondary
prevention of cardiovascular disease were reported
for people with PAD.®° Among 23,761 patients in the
VQI with PAD (18% Black) who were hospitalized for
lower extremity interventions, Black patients were
less likely to be discharged on statin medications and
antiplatelet therapy (64% vs 67%; P < 0.001) than
White patients.®° In the BEST-CLI (Best Endovascular
vs Best Surgical Therapy in Patients With Chronic
Limb-Threatening Ischemia) trial, compared with
White participants, Black race was associated with
significantly poorer rates of optimal medical therapy
(defined as controlled blood pressure, at least 1 lipid-
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lowering drug, use of antiplatelet medication, and
absence of current smoking), while Hispanic race was
associated with significantly higher rates of optimal
medical therapy compared with White participants.®
BLACK RACE AND WALKING EXERCISE FOR PAD.
Despite greater functional impairment and higher
rates of mobility loss in Black compared with White
people with PAD, randomized clinical trials reported
no significant differences in the benefits of super-
vised exercise or home-based walking exercise be-
tween Black and White people with PAD.°>°° In
combined data from 2 clinical trials of 308 partici-
pants with PAD that included 185 Black participants
(59.9%), supervised treadmill exercise significantly
improved 6-minute walk distance and treadmill
walking time in people who were Black, and there
were no significant differences in the benefits of su-
pervised exercise on walking performance between
Black and White participants with PAD.®> Similar
findings were reported regarding benefits of home-
based exercise on walking performance in both
Black and White participants in the GOALS (Group
Oriented Arterial Leg Study) randomized clinical trial
that included 194 participants, including 49.4% who
were Black.®®

Despite beneficial effects of supervised exercise for
Black people with PAD, Black race was associated
with significantly lower enrollment in CMS-covered
supervised exercise.®” In the Chicago metropolitan
area, Black people with PAD were significantly more
likely than White people with PAD to report unwill-
ingness or inability to pay the $11 per exercise session
copay required for CMS-covered supervised exercise,
but this difference was no longer statistically signifi-
cant after adjustment for ZIP code of residence, a
proxy for socioeconomic status.®” Poorer access to
supervised exercise facilities, socioeconomic status,
and other social factors likely present barriers to
participation in supervised exercise in Black people
with PAD.
BLACK RACE, LOWER EXTREMITY REVASCULARIZATION,
AND AMPUTATION. Compared with White patients
with PAD, Black patients with PAD have higher rates
of amputation, higher rates of adverse outcomes after
amputation or revascularization, and experience
lower extremity revascularization and amputation at
younger ages (Table 3).5%92 Black patients undergoing
procedures for PAD were more likely to have end-
stage kidney disease, diabetes, heart failure, and hy-
pertension than White patients.®° In a retrospective
study of Medicare patients who underwent amputa-
tion between 2003 and 2006, including 24,600 Black
and 65,881 White patients, Black patients were

2319



2320

McDermott et al
Disparities in PAD

TABLE 3 Disparities in Amputation Rates in the United States

Group Summary of Evidence
Sex o In some studies, male sex has been associated
with higher amputation rates
Race e Black race has been consistently associated

with higher amputation rates compared with
White race among people with PAD

e People with PAD who are Hispanic or Native
American have higher rates of amputation
compared with people who are White

Socioeconomic e Amputation rates are significantly higher in
status people with lower income compared with peo-
ple with higher income

Geography e Geographic differences in amputation rates are
well documented, with high amputation rates
occurring in the southeastern region of the
United States

PAD = peripheral artery disease.

significantly less likely to have undergone lower ex-
tremity revascularization (23.6% vs 31.6%; P < 0.001),
a limb-related hospitalization (39.6% Vs 44.7%), or
wound debridement (11.6% Vs 14.2%) prior to ampu-
tation.®® Black race remained significantly associated
with lower rates of revascularization after adjusting
for patient characteristics including comorbidities
and socioeconomic status (OR: 0.72; 95% CI: 0.68-
0.76), limb-related admission (OR: 0.81; 95% CI: 0.78-
0.84), or wound debridement prior to amputation
(OR: 0.80; 95% CI: 0.75-0.85).%3

Among 90,418 patients in the VQI registry between
2003 and 2017 (17% Black), Black patients undergoing
infrainguinal revascularization or amputation in 15
regions in the United States were younger and had a
lower prevalence of smoking, coronary artery disease,
or chronic obstructive pulmonary disease but had a
higher prevalence of diabetes, limb-threatening
ischemia, end-stage kidney disease, and hyperten-
sion compared with White patients. After 30 days,
rates of mortality, MALE, and amputation were
significantly higher in Black compared with White
patients.®° Other studies reported higher rates of early
graft failure after lower extremity revascularization
among Black compared with White patients.®*%7 In 1
study, Black women were at particularly high risk for
major amputation and loss of graft patency after lower
extremity revascularization.®*

HISPANIC ETHNICITY, LOWER EXTREMITY
REVASCULARIZATION, AND AMPUTATION. Hispanic
patients with PAD are more likely than White
patients with PAD to undergo amputation and have
complications after lower extremity revasculariza-
tion.®7°89:9.93 For example, among 5,599 White and
408 Hispanic patients in the VQI with chronic limb-
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threatening ischemia, Hispanic patients had higher
rates of amputation (27% vs 19%), reintervention
(70% vs 57%), and MALE (8.7% Vs 4.9%) at 3-year
follow-up.®® Among patients hospitalized with PAD
between 2011 and 2017 from the National Inpatient
Sample, Hispanic patients had lower rates of revas-
cularization and mortality but significantly higher
rates of minor and major amputations compared with
Non-Hispanic White patients.”?

ASIAN RACE AND LOWER EXTREMITY
REVASCULARIZATION. Few data on Asian race and
PAD outcomes are available. In a VQI study of 80,312
White and 1,689 Asian patients from the United
States, and Canada who underwent lower extremity
revascularization and propensity matched pairs of
Asian and White patients, Asian patients had a higher
prevalence of chronic limb-threatening ischemia at
revascularization (71% vs 66%; P = 0.005) and higher
rates of in-hospital death and loss of primary patency
at 18-month follow-up compared with White pa-
tients.’* Overall, Asian patients were more likely to
require an emergent lower extremity procedure than
White patients (5.6% vs 1.7%; P < 0.01), but this
phenomenon was not observed in the subset of pa-
tients treated in the United States.* A separate study
comparing sex differences in outcomes among Chi-
nese patients undergoing revascularization for
chronic limb-threatening ischemia reported that
women had poorer primary patency (33% vs 49% at 3
years; P = 0.03) and secondary graft patency rates
(35% Vs 64% at 3 years; P = 0.02) than men, which was
attributed to the smaller caliber of tibial vessels
in women.’

SOCIOECONOMIC DISPARITIES IN PAD
PREVALENCE, INCIDENCE, AND OUTCOMES

Lower socioeconomic status and lower educational
attainment have been associated with a higher prev-
alence and incidence of PAD.>°” Among 6,791 par-
ticipants in NHANES (National Health and Nutrition
Examination Survey) evaluated between 1999 and
2004, those with PAD were significantly less likely to
have completed high school (69.6% vs 81.2%) or col-
lege (16.4% Vs 26.5%) than those without PAD.°®
These associations of lower educational attainment
with a higher prevalence of PAD were no longer sta-
tistically significant after adjustment for age, sex,
race, atherosclerotic risk factors, and other potential
confounders.’® In the Chronic Renal Insufficiency
Cohort of 3,313 adults with chronic kidney disease,
lower annual household income was associated
significantly with a higher incidence of PAD at a me-
dian follow-up of 10.1 years, adjusting for

Descargado para Anonymous User (n/a) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en diciembre 11, 2023. Para
uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.



JACC VOL. 82, NO. 24, 2023
DECEMBER 12, 2023:2312-2328

confounders.®® However, lower education was not
associated with a higher incidence of PAD.°® Among
12,517 participants in the ARIC (Atherosclerosis Risk
In Communities) study without histories of PAD at
baseline, lower income, lower educational attain-
ment, and greater neighborhood deprivation were
each associated with higher rates of hospitalization
for PAD during a mean follow-up of 23.6 years.””

SOCIOECONOMIC STATUS AND AMPUTATION.
Lower socioeconomic status was also associated with
higher rates of chronic limb-threatening ischemia or
amputation. In a meta-analysis of 11 observational
studies that included 1,470,381 patients, lower so-
cioeconomic status was associated with significantly
higher rates of chronic limb-threatening ischemia and
a higher rate of amputation after lower extremity
revascularization compared with patients with higher
socioeconomic status.”” Other studies have also
documented higher rates of major amputation and
adverse outcomes after lower extremity revasculari-
zation in people with low socioeconomic status.®1°°
These associations were documented independently
of race.'?°

People with lower socioeconomic status or lower
educational attainment may have increased risk for
adverse outcomes in PAD if they have less access to
healthy lifestyles or high-quality health care. Mobility
impairment and comorbid disease in PAD may make
employment more difficult, potentially exacerbating
an association of poorer socioeconomic status with
PAD progression.

GEOGRAPHIC DISPARITIES IN PAD

Among Medicare beneficiaries with symptomatic
PAD, rates of enrollment in Medicare-covered super-
vised exercise therapy were significantly lower in the
south Atlantic and southern regions of the United
States compared with the northeastern and mid-
western regions of the United States between June 1,
2017, and December 31, 2018.52 Rates of major
amputation differ by geographic region in the United
States.®?-°%19""1°> Among Medicare patients with PAD
65 years and older hospitalized between 2000 and
2008, amputation rates varied from 8,400 of 100,000
in the east south central region of the United States
(ie, Alabama, Kentucky, Mississippi, and Tennessee)
to 5,500 per 100,000 patients in the mountain area of
the United States (ie, Arizona, Colorado, Idaho,
Montana, Nevada, New Mexico, Utah, and Wyom-
ing).'?> Among Medicare patients with diabetes and
PAD 65 years and older who were hospitalized be-
tween 2007 and 2011, the mean amputation rate
overall was 2.4 per 1,000 hospitalized patients but
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varied significantly by region, from 1.3 per 1,000
in Royal Oak, Michigan, to 6.2 per 1,000 in Tupelo,
Mississippi.’®" Although amputation rates were
higher in the southeastern region of the United
States, rates of amputation varied even within spe-
cific geographic areas.'® Geographic differences in
amputation rates were also reported by race. Among
Black patients with PAD, rates of amputation-free
survival varied from 53.7% in Savannah, Georgia, to
76.7% in Gary, Indiana, at 2-year follow-up. Among
White patients with PAD, amputation-free survival
varied from 64.9% in Appleton, Wisconsin, to 83% in
Yakima, Washington, at 2-year follow-up.'?' Between
2010 and 2018, among 188,995 Medicare beneficiaries,
78.5% of amputations occurred in metropolitan ZIP
codes, but rates of amputation were highest in rural
ZIP codes.’® Amputation rates were 363 of 100,000 in
rural ZIP codes, 351 of 100,000 in micropolitan ZIP
codes, and 315 of 100,000 in metropolitan ZIP

codes.”®

GEOGRAPHY, MEDICAL CARE ACCESS, AND OUTCOMES
IN PAD. In Texas, rural communities with more pri-
mary care clinicians had significantly lower rates of
amputation per 100,000 residents, suggesting that
access to primary care was associated with lower
amputation rates.'® In North Carolina, amputation
rates were 4.15% in medically underserved counties,
compared with 3.03% in counties not medically un-
derserved.'”® Medically underserved counties had
significantly fewer clinicians than those not under-
served, and no vascular surgeons practiced in any
underserved counties.'”® Interventional radiologists
disproportionately practice in urban compared with
rural settings (1.30 of 100,000 people in metropolitan
counties compared with 0.57 of 100,000 in rural
counties).'°® Although causal inferences cannot be
made from observational data, these results suggest
that geographic disparities in PAD treatment may
relate to lack of adequate primary care, vascular sur-
gery, and other clinicians with vascular disease
expertise in underserved regions of the United States.

REDUCING DISPARITIES IN PAD

In considering strategies to overcome differences in
the prevalence, diagnosis, and treatment of PAD, one
should distinguish between disparities that can be
reduced or eliminated, such as inadequate access to
health care in resource limited settings, and those
that may not be possible to eliminate, such as sex
differences in skeletal muscle mass, which contribute
to sex differences in walking performance among
people with PAD. Overcoming disparities related to
racism, bias, and lack of PAD awareness will require
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Unequal access to optimal care
Racism
Poor knowledge and awareness

Sexism

Wealth inequality

CENTRAL ILLUSTRATION Disparities and Outcomes in Peripheral Artery Disease

Underdiagnosis of PAD

Poorer functional performance

Increased rates of cardiovascular events
Increased rates of major adverse limb events

McDermott MM, et al. J Am Coll Cardiol. 2023;82(24):2312-2328.

Disparities in diagnosis and
treatment of PAD

Socio-
economic

Adverse PAD Outcomes

Disparities in the diagnosis and treatment of patients with peripheral artery disease (PAD) exist by sex, race, socioeconomic status, and
geography. These disparities are multifactorial and complex but likely develop from problems that include unequal access to optimal health
care; racism; sexism; inadequate knowledge, awareness, and appreciation of PAD; and wealth inequality. Disparities in diagnosis and
treatment of PAD are expected to contribute to adverse outcomes in patients with PAD, which include underdiagnosis of PAD, greater
functional impairment, higher rates of cardiovascular events, and higher rates of major adverse lower extremity events. Intentional
interventions to eliminate disparities in PAD are expected to lower rates of these adverse outcomes in people with PAD.

intentional interventions such as scientific investi-
gation, workforce development, and health care pol-
icies to address inequities. These interventions
should be comprehensive, flexible, and durable.
Ending structural racism will facilitate the study of
PAD in a manner that is more accurate and appro-
priate than simple racial groups. In the following
paragraphs, we propose strategies to overcome PAD
disparities (Central Illustration, Table 4).

NOMENCLATURE AND PAD. Both the general popu-
lation and patients with PAD are often unfamiliar
with simple facts regarding PAD, including the sig-
nificance of PAD with regard to risk for myocardial
infarction or stroke.'°”:'°® The term “peripheral artery
disease” may imply that PAD is neither central nor of
primary importance. An alternative name that depicts
PAD as part of a systemic process that includes an
increased risk for stroke, myocardial infarction,
amputation, and mobility impairment may be more
effective  than  “peripheral artery disease.”

Developing educational messages about PAD with
input from patient focus groups is important to
effectively communicate the significance of PAD.

LACK OF KNOWLEDGE AND AWARENESS OF PAD.
Knowledge about PAD is poor among patients, the
public, and clinicians.'®”'°° In a 2007 telephone sur-
vey conducted in the United States, only 25% of the
public knew that people with PAD had higher rates of
heart attack or stroke, and only 14% knew that PAD
was associated with limb amputation.'°® In a national
U.S. survey of physicians in the early 2ist century,
physicians were significantly more likely to report
that it was very important to treat a patient with
coronary artery disease with antiplatelet therapy or
cholesterol-lowering therapy compared with a patient
with PAD."®° More recently, only 65.4% of 70 patients
with PAD recruited from the vascular surgery practice
of an academic medical center were aware of their
PAD diagnoses.’”” Lack of PAD awareness may
accentuate disparities by contributing to lower rates
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TABLE 4 Proposed Solutions to Reduce Disparities in PAD

Sex

Race

Socioeconomic Status

Geography

Clinician factors

Increase knowledge among clinicians
that PAD is common and may be
associated with worse outcomes in
women

Increase knowledge regarding
atypical presentations in women

Increase knowledge among clinicians of the e

high prevalence of PAD in people who are Black

or Native American

Increase knowledge among clinicians
regarding atypical presentations in

Black people with PAD

Address economic
determinants of
health during
clinical visits

Improve clinician aware-
ness of optimal medical
care in all geographic
settings

Use telemedicine
approaches to reach pa-
tients in remote
geographic settings

and atypical symptoms of PAD

Scientific e Ensure that women with PAD e Ensure
investigation are included in randomized trials

endovascular devices may be more
effective in women
e Identify barriers to prescribing pre- groups

o Identify barriers to medication
adherence in women with PAD

of gender-related differences in PAD

randomized clinical trials of PAD patients
e Investigate whether different o Identify barriers to prescribing preventive
medications in patients with PAD who are Black
or from other under-represented minority

ventive therapies in women e Identify barriers to participating in exercise
programs in people with PAD who are Black or
from other under-represented minority groups

Population factors e Increase awareness of disparities that exist in diagnosis and management of PAD.

Patient factors e Increase awareness of typical e Increase awareness of typical and e Increase awareness e Improve access to
atypical PAD symptoms in Black people and

of health insurance

in women non-White races coverage options
Health policy e Ensure that women have access e Reimburse PAD screening in high-risk e Reduce rates of e Reimburse PAD screening
to affordable and effective populations poverty in high-risk communities
treatments e Improve access to healthy food, safe e Reduce income
areas to exercise, and higher education disparities
e Reduce segregation by race e Reduce segregation
by income
Access to healthy e Ensure access to healthy foods e Improve access to healthy foods e Improve access to e Improve access to effec-
food and areas in women and men e Improve access to safe neighborhoods healthy foods tive exercise
to exercise e Improve access to exercise e Improve access to higher education e Improve access to interventions
interventions safe neighborhoods.
Medical care access e Improve awareness and e Improved access to primary care e Increase availability ¢ Improve access to
acceptance of gender diversity e Ensure equitable access to high-quality of primary care telemedicine
in patients with PAD care

e Improve awareness and acceptance of
diverse cultures

racial diversity among participants in
socioeconomic sta-
tus among partici-
pants in
randomized trials

e Design affordable
options for high-
quality PAD care

o Identify barriers to participation o Identify barriers to access to high-quality care
in supervised exercise in women with in people with PAD who are Black or from
PAD other under-represented minority groups

e Increased evidence on causes e Study interventions to eliminate structural

racism to overcome racial disparities in diag-
nosis and treatment

e Develop a measure of structural racism to be
used in randomized clinical trials

high-quality health care

Ensure diversity in e Ensure access to
high-quality PAD care
that involves delivering
care to people where
they are

PAD = peripheral artery disease.

of PAD diagnosis, prevention, and optimal treatment.
Further study is needed to determine whether
improving knowledge about PAD among clinicians
and the public reduces disparities in PAD diagnosis
and treatment.

PAD NATIONAL ACTION PLAN. The PAD National
Action Plan was developed to eliminate disparities in
care of people with PAD and improve awareness,
detection, and treatment of PAD through collabora-
tive multidisciplinary efforts from organizations, pa-
tients, and clinicians.'*® The National Action Plan
includes 27 action items and 101 specific methods
organized into the following 6 disciplines: public
awareness, professional education, detection and
treatment, public health, research, and advocacy
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(Figure 1). In addition to improving clinician, patient,
and public knowledge and awareness of PAD through
publicly available resources, the National Action Plan
is intended to overcome barriers to prevention and
optimal treatment of PAD and define and improve
quality of life for people with PAD.

IMPROVING PAD AWARENESS. Awareness cam-
paigns may reduce disparities by disseminating
knowledge about PAD that may empower patients to
seek health care for PAD-related signs and symptoms.
Effective awareness campaigns should use culturally
appropriate language that is easy for patients and the
public to understand.'®”'°® Although awareness
campaigns should be widely disseminated, they may
be most effective in communities with the highest
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FIGURE 1 Overview of the PAD National Action Plan
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outcome reporting and public
health interventions.

)

Enhance professional education
for multidisciplinary health care
professionals who care for people

Increase and sustain research to
better understand prevention,
diagnosis, and treatment of PAD.

Professional
Education
Led by: Lee Kirksey MD, MBA and
Debra Kohlman-Trigoboff, ACNP-BC, CVN

Activate health care systems to
provide enhanced programs for
the detection and treatment of
PAD patients, with a focus on
understanding and addressing
patient-centered outcomes.

Goal 6:
Advocacy

Coordinate PAD advocacy
efforts to shape national policy
and improve health outcomes.

The Peripheral Artery Disease (PAD) National Action Plan, originally developed by the American Heart Association, aims to improve awareness, diagnosis, and treatment
of PAD. The National Action Plan is a multidisciplinary effort with 6 components. The overarching goal is to improve patient and physician awareness of PAD, increase
testing for and detection of PAD, and reduce mortality and amputations associated with PAD. The National Action Plan includes 6 subcommittees focusing on public
awareness, professional education, detection and treatment, public health, research, and advocacy (A). (B) Summary of the work in each of the 6 domains. Reproduced

with permission from the American Heart Association.'’®

prevalence of undiagnosed PAD and highest inci-
dence of lower extremity amputations. A preliminary
study that included ABI testing in 2 Cleveland bar-
bershops identified PAD in 5 of 31 Black men (16.1%)
and improved knowledge of PAD among the barber-
shop patrons.''" Places of worship, social media, and

community organizations and events may be useful
venues for PAD awareness campaigns.

INITIATIVES TO REDUCE PAD DISPARITIES. Six ini-
tiatives are proposed here to improve PAD awareness,
diagnosis, and outcomes. First, a “heat” map could be
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created to illustrate locations of communities with
the highest amputation rates and prevalence of PAD.
This map would communicate the geographic areas
needing attention and assistance to improve PAD
detection and treatment.

Second, because of the high prevalence of PAD
with atypical symptoms and asymptomatic PAD, cli-
nicians should ask all patients older than 50 years
about walking ability and leg symptoms during
walking.

Third, patients and the public should be educated
that leg discomfort, weakness, and declining ability
to walk longer distances may indicate the presence of
PAD. Improving awareness of typical signs and
symptoms of PAD would be an important goal for
Healthy People 2030. People with symptoms of PAD
should be tested using the ABI.

Fourth, individuals with histories of heart disease,
stroke, diabetes, or tobacco use are at higher risk for
PAD and should undergo ABI testing. Clinicians
should be reminded to ask patients to “take the socks
off” to facilitate PAD diagnosis in high-risk
individuals.

Fifth, opportunities to participate in supervised
exercise and effective home-based exercise programs
should be widely accessible. Ultimately, accessible
and affordable high-quality health care that is
acceptable to patients should be made available to all
people with PAD (Figure 1)."?

Sixth, efforts should be made to ensure the repre-
sentation of women and people of lower socioeco-
nomic status in randomized clinical trials. Similarly,
efforts should be made to maximize participation in
randomized clinical trials by people who are Black,
Hispanic, Asian, American Indian, and other racial
and ethnic minorities in the United States.

In addition to these 6 specific initiatives, in-
terventions to overcome structural racism, sexism,
and inherent bias are necessary to reduce disparities
in PAD.

STUDY LIMITATIONS

First, some included literature was older and may be
less relevant in 2023. Second, not all relevant studies
were included, because of space limitations. Third,
the quality of included papers was not formally
assessed.

Fourth, few studies were identified for some racial
and ethnic groups, such as Native Americans, His-
panic, and Asian populations. Fifth, no studies were
identified on the association of socioeconomic status
with optimal diagnosis and treatment of PAD. Sixth,
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although disparities in PAD diagnosis and treatment
exist worldwide, this review is focused on disparities
within the United States.

SUMMARY, GAPS, AND FUTURE DIRECTIONS

Disparities in the diagnosis and management of PAD
exist by sex, race, socioeconomic status, and geogra-
phy. Racial disparities are greatest for Black people,
although further study is needed to better define the
extent of disparities in other racial and ethnic groups.
Disparities in the diagnosis and treatment of patients
with PAD are likely to contribute to higher rates of
adverse outcomes, including cardiovascular events,
MALE, mobility impairment, and amputation, in
people with PAD. Gaps in knowledge include a lack of
sufficient information regarding the reasons for dis-
parities; the extent of disparities for people with PAD
who are Hispanic, Asian, Native American, and other
races or ethnicities; and the most optimal in-
terventions to eliminate disparities. Future work
should focus on developing intentional interventions
directed toward clinicians, scientists, patients, the
health care system, and health policy to eliminate
disparities in PAD.
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