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Abstract

The incidence and prevalence of peripheral artery disease (PAD) are increasing globally and have a marked
economic burden in the United States. The American Heart Association/American College of Cardiology
guidelines recommend exercise therapy as a Class 1A, but its utilization remains suboptimal. This state-of-
the-art review aims to provide a comprehensive review of the most updated information available on PAD,
along with its risk factors, management options, outcomes, economic burden, and the role of exercise
therapy in managing PAD.
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P eripheral artery disease (PAD) describes
the partial or complete obstruction of
any arteries that supply the limbs,

most likely caused by atherosclerosis.1 Histor-
ically, the term PAD was used to refer to any
occlusive disease affecting any arteries other
than the coronary arteries, however the
contemporary use of PAD has started to specif-
ically refer to atherosclerotic disease exclu-
sively affecting the distal aorta and lower
extremities.

Several risk factors have been associated
with the development and progression of
PAD. Although most patients are asymptom-
atic, manifestations range from exertion-
induced claudication to gangrene requiring
amputation.2 Medical treatment is warranted
for all patients with PAD, whereas revascular-
ization strategies are reserved for patients
with more severe disease. The incidence and
prevalence of PAD continue to increase glob-
ally,3 and PAD hospitalizations have a marked
economic burden in the United States.4

Exercise therapy (ET) is important for the
treatment and prevention of PAD and has
been shown to reduce symptoms of claudica-
tion, improve functional performance, and
improve quality of life (QoL) in patients with
PAD.5-7 Many physiologic mechanisms of ET
may be involved in the improvement of
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PAD. ET has been shown to improve several
outcomes with minimal complications.
Despite being covered by the Centers for
Medicare and Medicaid Services (CMS) since
2017 and having a Class 1A recommendation
by the American Heart Association or Amer-
ican College of Cardiology (AHA/ACC) guide-
lines in the management of PAD, utilization of
ET in Medicare patients has been low.8-10 This
state-of-the-art paper aims to be a fairly
comprehensive review of the most updated in-
formation available on PAD and the role of ET
in management.

Peripheral Artery Disease
Pathogenesis and Risk Factors. Peripheral
artery disease continues to grow as a national
and global health burden.11,12 The leading
cause of PAD is atherosclerosis, with rare cases
owing to thrombosis, vasculitis, fibromuscular
dysplasia, or vessel trauma.1 Atherosclerosis
leads to stenotic lesions consisting of athero-
sclerotic plaques with calcium deposition,
thinning of the media, patchy destruction of
muscle and elastic fibers, fragmentation of the
internal elastic lamina, and thrombi composed
of platelets and fibrin. Peripheral artery disease
primarily involves the abdominal aorta and
iliac arteries, the femoral and popliteal arteries,
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ARTICLE HIGHLIGHTS

d Peripheral artery disease (PAD) is a growing global epidemic and

is becoming a marked economic burden in the United States.

d PAD is frequently under recognized and under treated despite

its high morbidity and mortality.

d Increased physician awareness is necessary to improve pre-

vention, early detection, and treatment to avoid adverse out-

comes and reduce health care costs.

d Exercise therapy (ET) for PAD is underutilized despite the Class

1A recommendation from the American Heart Association/

American College of Cardiology guidelines.

d Barriers to ET include lack of access to supervised ET programs

and lack of physician awareness regarding coverage of this

therapy.

EXERCISE THERAPY IN THE MANAGEMENT OF PAD
and the tibial and peroneal arteries, with
preferential involvement of arterial branch
points because of increased turbulence, altered
shear stress, and intimal injury. Disruption of
the endothelial function can cause loss of ni-
tric oxide in skeletal muscle microvasculature,
which can blunt the hyperemic responses to
exercise and ischemia. This response can limit
oxygen delivery under conditions of increased
demand.13 Chronic ischemia harms skeletal
muscle tissue, leading to reduced overall area,
decreased muscle density, and increased fat
content,14 and at the microscopic level, there
is evidence of increased muscle apoptosis,
reduced type I fibers, and reduced capillary
density.15 Chronic inflammation is also
believed to play a role in PAD and is associated
with its progression.16 Patients develop clau-
dication when there is an exercise-induced
imbalance between oxygen supply and
demand to the muscles during exertion
(Figure 1).

Risk factors for PAD include smoking, dia-
betes mellitus (DM), chronic kidney disease,
age, hypertension, and dyslipidemia (Figures
2 and 3).17-19 Although genetics may play a
role in the development of PAD, lifestyle risk
factors appear to outweigh genetic factors in
the development of vascular disease.20
Diagnosis. Peripheral artery disease is diag-
nosed by the ankle-brachial index (ABI), which
compares the systolic pressure in each leg to the
highest systolic pressure in the arms. The
normal range is 1-1.4, where 0.9-1 is borderline
abnormal, below 0.9 is diagnostic of PAD, and
above 1.4 suggests arterial calcification with
noncompressible vessels. Patients with chronic
limb-threatening ischemia (CLTI) generally have
an ABI of 0.4 or below. In patients with PAD
symptoms and a normal ABI, an exercise ABI
can be performed to diagnose occult PAD
(Figure 4).
Treatment. The treatment of PAD involves
risk factor modification, guideline-directed
medical therapy, ET, and, in advanced cases,
revascularization. Smoking cessation improves
claudication symptoms with longer pain-free
walking times, maximal walking times, exer-
cise physiology, limb-related outcomes, and
overall mortality.21 Controlling hypertension,
Mayo Clin Proc Inn Qual Out n October 2023;7(5):476-489 n https:
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DM, and dyslipidemia in PAD patients has
been shown to considerably reduce the risk of
major adverse cardiovascular events.22-25
Medications. The current recommendations
from the ACC/AHA Guidelines 2016 recom-
mend that all symptomatic patients take either
aspirin or clopidogrel.26 Statins are recom-
mended for all patients with PAD, regardless
of the presence of dyslipidemia.27 Cilostazol is
effective in symptomatic improvement and
pain-free walking distance for patients who
experience claudication but has not been
shown to decrease cardiovascular disease
(CVD) mortality.28 The addition of a 2.5-mg
rivaroxaban twice daily dose after lower ex-
tremity revascularization for symptomatic PAD
has also been shown to significantly decrease
adverse outcomes.29 Although the cost of
rivaroxaban may be prohibitive for some
patients, multiple cost-effectiveness analyses
have shown that rivaroxaban plus aspirin is
more cost effective than aspirin alone.30e32
Revascularization. Revascularization therapy
aims to restore blood flow to the limb and is
recommended for patients with lifestyle-
limiting claudication and an inadequate
response to medical therapy and ET, or for
patients with CLTI and in emergent acute limb
ischemia. Revascularization techniques
include endovascular and surgical procedures.
//doi.org/10.1016/j.mayocpiqo.2023.08.004 477
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FIGURE 1. Pathogenesis of PAD. PAD, peripheral artery disease.
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Future Therapies. Potential future therapies
for PAD include stem cell therapy and angio-
genic growth factors, with the aim of
increasing blood supply to the distal
FIGURE 2. 58-year-old male hypertensive
smoker with occluded left common iliac artery,
with distal reconstitution by collaterals. Proximal
PAD is common among smokers. PAD, pe-
ripheral artery disease.

Mayo Clin Proc Inn Qual Out n October 2023
limbs.33-36 More data on potential therapeu-
tic effect and long-term safety profile of both
stem cells and gene therapy is necessary before
becoming routine clinical therapy.
FIGURE 3. 77-year-old woman with DM and
CKD. CO2 angiography showing a crucial
popliteal artery disease with 1 vessel runoff.
Below the knee disease is typical in diabetic
patients. DM, diabetes mellitus; CKD, chronic
kidney disease.
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Prognosis or Outcomes
Disability and Quality of Life. Disability
because of PAD is rising globally with the
development of functional limitations and
increased cardiovascular risk.37 Many pa-
tients with PAD will be asymptomatic owing
to their limited mobility for other reasons or
will unknowingly limit their mobility to avoid
claudication. This functional limitation, in
turn, leads to poor clinical outcomes,
including reduced QoL and activity restric-
tion, which in turn are associated with higher
cardiovascular events, limb events, and mor-
tality.38,39 In addition, over half of PAD pa-
tients have been shown in registry data to
have co-existing coronary artery disease
(CAD).40
FIGURE 4. A, Doppler ultrasound of a healthy femoral artery in a 67-year-
old woman. Waveform reports rapid upstroke with a sharp peak, multi-
phasic flow, and minimal spectral broadening with normal velocity. B,
Doppler ultrasound of a diseased posterior tibial artery in a 68-year-old man
with moderate PAD. This study revealed multiple signs of stenosis, such as
elevated velocity, spectral broadening, monophasic flow, and low resistance,
which is characterized by slow downstroke and diastolic flow. PAD, pe-
ripheral artery disease.
Major Adverse Limb Events (MALE) or
Major Adverse Cardiovascular Events. One
of the most important goals of treating PAD is
to prevent the development of MALE, which is
defined as progression to CLTI, development
of acute limb ischemia, or amputation
(Figure 5). The estimated 5-year outcomes
for patients with PAD with intermittent clau-
dication include progression to CLTI in 1%-
2% and development of nonfatal myocardial
infarction or stroke in 20%.9 In a meta-
analysis of observational studies, it was
found that at a follow-up of up to 13 years,
w7% of asymptomatic patients with PAD
progressed to claudication, 21% of patients
with claudication were diagnosed as having
CLTI, and anywhere between 4% and 27% of
patients with CLTI underwent amputations.41

Mortality. Estimates of the mortality rate of
patients with PAD differ widely depending
on their current stage of PAD. The ACC/
AHA guidelines estimate a 5-year mortality
rate of about 15%-30% for patients with
claudication. A study of the California Office
of Statewide Planning and Development hos-
pital database of over 26,000 patients with
major amputations revealed a 5-year mortality
rate of 18%.42

Economic Burden. Analysis of the 2014
National Inpatient Sample revealed over
286,000 hospitalizations for patients with
PAD.4 The median hospitalization cost was
Mayo Clin Proc Inn Qual Out n October 2023;7(5):476-489 n https:
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$15,755, resulting in a total annual cost
burden of approximately $6.31 billion for
PAD alone. Taking into consideration other
costs related to PAD management, such as
medications, office visits, laboratory tests, and
other expenses, it is clear that PAD is asso-
ciated with a marked economic burden.

Cardiac Rehabilitation and Exercise Therapy
“If we had a pill that conferred all the proven
health benefits of exercise, physicians would
widely prescribe it to their patients and our
health care system would see to it that
every patient had access to this wonder
drug.”dDr. Robert Sellis, past-president of
the American College of Sports Medicine.

History. In 2007, the American College of
Sports Medicine, with endorsement from the
American Medical Association and the Office
of the Surgeon General, launched a global
initiative to mobilize physicians, health care
professionals and providers, and educators to
promote exercise in their practice or activities
//doi.org/10.1016/j.mayocpiqo.2023.08.004 479
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FIGURE 5. A, Dry gangrene of the first 4 toes of the right foot in a 74-year-old man, characteristic of CLTI.
B, After transmetatarsal amputation. C, Contralateral above knee amputation in the same patient, the
ultimate outcome of CLTI. CLTI, chronic limb-threatening ischemia.
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to prevent, reduce, manage, or treat diseases
that effect health and the QoL.43,44 Historical-
ly, exercise was prescribed as early as 600 BC.45

Evidence of the clinical benefit of ET for pa-
tients with PAD was first published in 1966, in
Denmark, in which 14 patients were random-
ized to ET vs placebo, and the 7 patients who
underwent exercise therapy had an increase in
walking distance until the onset of claudication
and total walking distance.46 The 2016 ACC/
AHA Guidelines give a Class 1A recommen-
dation for a supervised exercise program in
patients with claudication.9
Mayo Clin Proc Inn Qual Out n October 2023
Description. A structured exercise program
begins by evaluating multiple patient factors,
such as current activity level, age, sex, and po-
tential barriers to activity. This is followed by
exercise testing, assessing parameters of hemo-
dynamics, signs and symptoms, ST-segment
changes, perceived exertion, and exercise ca-
pacity. This allows for the risk stratification of
patients to determine the level of necessary
supervision and monitoring during exercise.
This is followed by an individualized exercise
prescription considering all the aforemen-
tioned factors.47
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Mode of Exercise. Treadmill walking has the
strongest evidence of benefit for PAD and is
currently the preferred modality.48 Cycling
or arm-cranking are alternative methods with
the studied benefit of maximal walking time.49

Aerobic training is preferred over resistance
training, although there is evidence to support
resistance training in patients with PAD.50

Other exercise methods have been described,
such as total body recumbent stepping exer-
cise training, descending stair walking, and
nonweight-bearing exercises. These exercises
may provide similar efficacy to treadmill
walking and improve adherence for patients
with barriers to treadmill walking, such as
diabetic foot ulcers.51-53

Frequency and Duration of Session. Current
ACC/AHA recommendations are at least 3 ses-
sions per week, which has shown superior
benefit to less than 3 sessions per week,
although greater than 3 sessions per week
have not shown any added benefit.54,55 The
same meta-analysis recommended at least 30
and up to 60 minutes of exercise per session.
More recent data suggest that improvement
appears to peak at 45 minutes.55 The duration
of ET has not been standardized, and benefits
have been seen in as little as 2 months.56 The
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FIGURE 6. Establishing supervised exercise program.
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Centers for Medicare & Medicaid Services
have approved coverage for up to 36 sessions
over a 12-week period for symptomatic pa-
tients with PAD, and this is the minimum
recommended duration from the ACC/AHA
guidelines.9

Intensity. Currently, it is unclear whether
high-intensity exercise or low-intensity exer-
cise is superior in improving claudication
symptoms; however, low-intensity exercise
may have better adherence. Walking should
be performed at a safe pace with the incline
adjusted to an intensity of exercise that causes
the onset of claudication within 3-5 minutes.57

The intensity may be further increased as ex-
ercise tolerance improves. The patient should
continue walking until the claudication pain is
unbearable and then rest until the claudication
resolves. This cycle should continue for the
full duration of therapy (Figures 6 and 7).

Physiologic Mechanism. There is an abun-
dance of evidence that ET is beneficial for pa-
tients with PAD. Many physiologic
mechanisms are thought to play a role, which
include improved skeletal muscle oxidative
metabolism, enhanced arterial collateraliza-
tion, improved endothelial function, increased
ine
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Begin at speed/incline that stimulates claudication within 5 minutes

Continue walking with claudication until pain is moderate/intolerable then stop

Resume walking once pain fully resolves

Repeat cycle for up to 60 minutes including warm up and cool down

Document progress parameters

On future visits, increase speed/incline to ensure claudication onset within 5 minutes

FIGURE 7. Typical exercise program.
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lipid metabolism, and reduced inflammatory
activation (Figure 8).58,59

Improved Skeletal Muscle Oxidative Metab-
olism. Acylcarnitine is a transport form of
fatty acids and can be used for energy produc-
tion in mitochondria or for the synthesis of
endogenous molecules. The accumulation of
acylcarnitine can contribute to muscle oxida-
tive stress and insulin resistance.60 In pa-
tients with PAD, acylcarnitine levels have been
found to be consistently elevated in plasma
because of chronic, repeated episodes of
ischemia; this has been associated with the
functional impairment observed in these
Exercise
therapy
benefits

Improved
skeletal muscle

metabolism

Lipid
metabolism

Inflammatory
suppression

Improved
endothelial

function

Arterial
collateralization

FIGURE 8. Physiologic benefits of exercise
therapy.
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patients.61 Improved metabolism in skeletal
muscles facilitates the extraction of oxygen
and substrate and is associated with a reduc-
tion in plasma concentrations of short-chain
acylcarnitine.59 These changes contribute to
improved functionality in PAD.

Arterial Collateralization. Claudication pain
occurs when there is limited blood flow sup-
plying muscles during physical exertion, thus
depriving cells of oxygen and their metabolic
needs. Exercise has been hypothesized to
enhance performance in PAD by improving
distal collateral circulation. Although this has
been proven in some animal studies, such as
that done by Prior BM et al,62 which re-
ported a gain in collateral blood flow in
exercise-trained rodents, research done on
patients with PAD has not been able to yield
substantial evidence demonstrating relevant
gains in peripheral blood flow.46,63 The
discrepancy observed between animal and
human studies may be attributable to the
multilevel complexity of disease in patients
with PAD and concomitant endothelial
dysfunction that would impair vascular
remodeling and sufficient collateral growth in
these patients.64 Although there is insufficient
data to prove the beneficial role of exercise in
improving peripheral circulation in patients
with PAD, it cannot be fully excluded.

Improved Endothelial Function. A vicious cy-
cle exists between endothelial dysfunction and
PAD. Oxidative stress and endothelial
dysfunction can predispose susceptible
;7(5):476-489 n https://doi.org/10.1016/j.mayocpiqo.2023.08.004
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EXERCISE THERAPY IN THE MANAGEMENT OF PAD
patients to developing PAD, and this may be
because of the impairment of the endothelial
vasodilator response. Simultaneously, PAD
contributes to further endothelial dysfunction
by increased oxidative stress.65 Some studies
have shown that endothelial function can be
improved with ET. A study published in 2009
involving 111 patients with PAD concluded
that a higher level of physical activity was
independently and significantly associated
with better endothelial function as measured
by brachial flowemediated dilation in
response to reactive hyperemia.66 In another
study on the effect of different types of exer-
cise training on the functional effect of PAD,
treadmill exercise enhanced flow-mediated
dilation, consistent with an improvement in
endothelial health. On contrary resistance
training exercise was associated with improved
functional performance measured by treadmill
walking, QoL, and stair climbing ability, but
there was no significant improvement in
endothelial function.67 Another study of
endothelial function in patients with CAD and
post-myocardial infarction revealed improved
endothelial function after ET, regardless of the
type of training. However, the improvement
noticed disappeared after 1 month of
detraining.68 Several studies have been pub-
lished regarding the prognostic use of endo-
thelial function, and in a systematic review and
meta-analysis, peripheral endothelial function
was determined to be a significant predictor of
future CVD events.69 Therefore, it can be
deduced that exercise may decrease CVD risk
in patients with PAD by improvement in
endothelial function.

Inflammatory Activation. Several inflamma-
tory mediators have been found to play a
role in the development of PAD. These include
C-reactive protein, interleukin-6, soluble
intercellular adhesion molecule-1, D-dimer,
and homocysteine.70-73 Not only are they
associated with disease initiation, but they also
play a predictive role in determining the pro-
gression and severity of the condition as well
as complication development.16,74,75 Exercise
has a therapeutic advantage in patients with
PAD by decreasing or suppressing inflamma-
tory activation, therefore potentially reducing
the severity of the disease.58,72
Mayo Clin Proc Inn Qual Out n October 2023;7(5):476-489 n https:
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Lipid Metabolism. Both aerobic exercise and
resistance training at moderate intensity signif-
icantly increase high density lipoprotein-C,
and higher intensity exercise adds to re-
ductions in low density lipoprotein-C and
triglyceride levels in the general population.76

A systematic review and meta-analysis of pa-
tients with intermittent claudication undergo-
ing ET reported significantly decreased total
cholesterol and low density lippoprotein.77

The same study also revealed a significant
decrease in systolic blood pressure, suggesting
ET has a considerable effect on controlling risk
factors for PAD.

Outcomes
Walking Distance. The benefits of ET on
walking distance have been evaluated in mul-
tiple studies. In the PROPEL trial, the exercise
alone group improved the 6-minute walk
distance (6MWD) by 33.6 m.78 In another
randomized controlled trial, the ET group
improved 6MWD by 35.9 m, although this
study included all patients with an ABI below
0.95, both with and without claudication.67 In
the CLEVER trial comparing stenting to ET, it
was found that ET improved peak walking
time, even though stenting improved ABI
more than ET.79 Another study revealed that
ET improved walking distance in initial clau-
dication and absolute claudication without
improving the ABI.80 The EXITPAD trial
revealed that supervised ET significantly
improved walking distance and QoL as
compared with unsupervised ET.81 A systemic
review of multiple modes of ET revealed that
most modes and intensities of exercise resulted
in significantly improved walking capability.82

Mortality. Patients with PAD with higher
baseline functional performance measured
with a 6MWD test and a 4-meter walk speed
have lower mortality than patients with lower
baseline functional performance.83,84 A
decline in total walking distance has also been
shown to be an indicator of higher mortality.85

Although we were not able to find any ran-
domized control trials to evaluate mortality in
patients with PAD for ET vs control, retro-
spective data has provided some insight into
the mortality benefit of ET for PAD. For
example, a large retrospective study including
//doi.org/10.1016/j.mayocpiqo.2023.08.004 483
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patients with PAD with claudication found
that patients who underwent primary ET had
lower mortality and fewer revascularizations
compared with patients who underwent
endovascular or surgical revascularizations.86

It is important to note that this study
excluded patients with CLTI, and there is no
evidence currently to recommend delaying
revascularization for patients with CLTI;
rather, this data supports the use of ET for
primary treatment of PAD without CLTI.
Another 10-year retrospective study has
shown that patients who completed a home-
based ET program had a 27% significantly
lower mortality rate than those who were
unable to complete for medical reasons and
those who did not complete for other
reasons.87

Nonhealing Ulcers. Although ET may
improve outcomes for patients with PAD in
general, its use and utilization in patients
with DM foot ulcers are questionable. This is
because repetitive stress to an area that is sub-
ject to shear stress or high vertical stress may
result in the development of new ulcers.
Currently, there is not conclusive evidence of
the benefits and harms of ET in this specific
population.88 ET is not contraindicated for
DM without foot ulcers.89 A meta-analysis of
139 patients from 3 studies concluded that
although there is insufficient evidence to
support ET as an intervention to improve
healing of DM foot ulcers, the results did
report some degree of wound size reduction
and no negative consequences of the inter-
vention.90 Nonweight-bearing exercises are
encouraged for patients with nonhealing ul-
cers because of PAD. Further studies are
necessary to confirm these findings.

Amputation. Although limited evidence is
available, in advanced cases, ET should not
be intended to delay revascularization; rather,
it should be an adjunct. This is evidenced by
a recent meta-analysis that revealed lower
amputation rates in patients who underwent
revascularization in addition to ET (3.5%) as
compared with ET alone (17.3%).91 This data,
however, should not discourage the utilization
of ET; on the contrary, the same meta-analysis
found that revascularization alone was not
significantly different than ET in reducing the
Mayo Clin Proc Inn Qual Out n October 2023
risk of amputations or improving maximum
walking distance, even though there was a
considerable improvement in ABI in the
revascularization group.

Cost-Effectiveness. A cost-effectiveness
analysis using data from the EXITPAD trial
found that compared with “go home and
walk” advice, supervised ET resulted in an
incremental cost-effectiveness ratio of about
$29,874 per quality-adjusted life year
(QALY).92 This is below the current
willingness-to-pay threshold in the United
States, which ranges between $50,000 and
$100,000, although this value was established
in 1982 and has never been adjusted for
inflation.93 Another study using data from the
EXITPAD trial and the CETAC trial revealed
that supervised ET is associated with an
approximate $6800 cost as compared with
endovascular revascularization with no signif-
icant difference in QALY.94 An older study
published in 2004 revealed that angioplasty
had superior effectiveness and an additional
$123 per additional meter walked before the
onset of claudication pain compared with ET;
however, after 6 months, ET was more effec-
tive and cost less than angioplasty.95 These
results conflict with those of another old study
published in 2002, which revealed that an-
gioplasty had an incremental cost-effectiveness
ratio of $38,000 per QALY compared with ET
with an improved effectiveness of 33-61
quality-adjusted life days.96 With advances in
medical and percutaneous therapies over the
past 20 years, the latter results may be
outdated.

Challenges. Several barriers are present that
limit successful widespread utilization, such
as the availability of supervised exercise ther-
apy (SET), awareness among physicians of
CMS coverage for SET, physician referral, ac-
cess to SET facilities for patients, and patient
adherence to SET programs. In an interna-
tional survey published in 2012, which
included 378 responses, only 30% of the re-
spondents had access to a SET program.97 In
a survey of American vascular specialists
published in 2020 with 135 responses, 54% of
respondents stated there was no SET program
in their facilities.98 In the same survey, 26% of
physicians were not aware that CMS covers
;7(5):476-489 n https://doi.org/10.1016/j.mayocpiqo.2023.08.004
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SET programs. The barriers discovered in this
survey included travel distance for patients in
50%, lack of available SET centers in 33%,
lack of patient interest in 30%, and cost or
copay in 29%. More research is needed to
identify and overcome barriers to the wide-
spread utilization of ET for PAD (Figure 9).99
DISCUSSION
Despite marked advancements in the treat-
ment of PAD, including the increasing evi-
dence of the benefits of ET and its
determination to be a first-line treatment, ET
remains underutilized. Data surrounding ET
lags behind data for cardiac rehabilitation for
CAD and even for heart failure, despite the
high morbidity and mortality associated with
PAD. Advocation for the development of SET
programs is necessary for improving outcomes
in patients with PAD, nationwide. Physicians
and public health leaders should encourage
patients and the public to increase their phys-
ical activity to attain the associated health ben-
efits and improve global health.
CONCLUSION
Peripheral artery disease is an increasingly
prevalent and potentially preventable disease.
Uncontrolled PAD can lead to decreased
QoL, debility, amputation, and death. Exercise
therapy is a first-line treatment for PAD with
proven benefit and minimal risk. Utilization
of ET for PAD remains suboptimal. Research
surrounding ET for PAD is limited. The
constellation of data available currently sup-
ports ET therapy in the primary and secondary
prevention of PAD, and improving symptoms,
walking distance, QoL, and major CVD events
for these patients. Future directions for ET
include the development of guidelines to tailor
exercise interventions on the basis of patient-
specific factors, particularly for patients unable
to participate in standard treadmill exercise for
various reasons. The investigation of applying
wearable technology to direct and monitor ex-
ercise interventions may also improve adher-
ence and the success of SET. Exploring
barriers to the integration of SET into routine
PAD at each individual center may improve
implementation strategies.
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