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Highlights

•• An ankle–foot orthosis may improve the distance 
patients with peripheral artery disease (PAD) can 
walk.

•• Chronic PAD causes muscle weakness that impairs 
walking.

•• Adherence to ankle–foot orthosis and interventions is 
an issue in PAD.

•• Telehealth may improve adherence to the interven-
tions in PAD.

Introduction

Peripheral artery disease (PAD) is associated with claudica-
tion (pain in the legs) during activity and significant deficits 
in gait biomechanics stemming from insufficient blood flow 
and myopathy preventing normal leg function.1,2 Claudicating 
patients experience reduced mobility and physical function-
ing, poor health outcomes, and an increased risk for falls.2,3 
Studies have consistently shown patients with PAD are an 
extremely sedentary group, so even small changes in activity 
could reduce the risk of adverse cardiovascular events like 
stroke or myocardial infarction (MI).1,2

Treatment strategies include lifestyle modification, con-
servative interventions, medical management, endovascular 
therapies, and surgical interventions.3,4 Exercise therapy, 
including lifestyle modification and medical therapy, is the 
first line of treatment for PAD.1,3,4 Studies show that adher-
ence to these interventions not only benefits patients by 
avoiding surgery in the first place, but patients who under-
went exercise therapy also have lower readmissions, MI, and 
postoperative risk.1,3,4

Conservative or non-invasive interventions for PAD 
patients including ankle assistive devices (ADs) like ankle-
foot orthosis (AFO), exoskeleton footwear, orthopedic shoes, 
and so on, help patients suffering from PAD walk better.5–9 
Home-based exercise therapy (HBET) and supervised 
exercise therapy (SET) are highly recommended for the 
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long-term daily management of PAD patients. Physical 
activity (PA) improves walking ability, overall functional 
status, and health-related quality of life in patients with 
symptomatic PAD.1–4 Studies ongoing in our laboratory have 
shown that 6 months of SET produced increases in walking 
distances and quality of life that coincide with improvements 
in muscle strength and gait biomechanics.8–10 In addition, 
incorporating a device to support an active lifestyle pattern 
that prolongs disease progression appears to be desirable and 
beneficial.5–9

Overview

This viewpoint aims at highlighting the barriers to conserva-
tive intervention and at the same time proposing solutions. 
ADs such as carbon fiber AFO have been used to improve 
functional outcomes while continuing community-based 
walking exercises in patients with calf claudication.5–7 
However, compliance with the intervention remains an issue 
with the patient as well as adherence to SET and HBET.9,11–14

Barriers and solutions

There is underutilization of SET due to a lack of access to 
appropriate facilities for SET and pain associated with begin-
ning a PA program.11,13,14 HBET seems to be a good way to 
make sure the patients are getting their daily dose of PA. 
Mobile health may be viewed as a hybrid between on-site 
supervised exercise and home-based exercise. Low enroll-
ment rates for supervised exercise and low adherence rates 
for home exercise point toward a great need for new PAD-
specific strategies to increase exercise and deliver it in a 
more accessible manner. Exercise at home ensures the patient 
does not have to attend an exercise session at a facility two to 
three times per week, which eliminates barriers such as co-
pays, transportation issues, and conflicts with occupational 
commitments and family responsibilities.14,15 HBET com-
bined with mHealth also offers an objective means by which 
to monitor a patient remotely for PA adherence. By doing so, 
it allows the provider to increase the exercise prescription if 
the patient is doing well or contact the patient for education 
and motivation if consecutive weeks demonstrate a decline 
in PA. Thus, the program engages patients in their own 
healthcare and increases awareness of their PA and health 
behavior.

Discussion

Walking at home takes place in real-life conditions as 
opposed to treadmill walking. It is considered to be engaging 
more muscles for balance since patients are not holding on to 
treadmill railings, adjusting to uneven surfaces, performing 
lateral movements, and walking up increased inclines.14 The 
patient does not have to complete the exercise session once a 
day and can spread it out daily depending on their schedule 

and health condition. Monitoring through the use of acceler-
ometers, smartphone applications, and patient education 
tools can help in motivating the patient (Figure 1) to pursue 
PA.14–16 Generally, the patients with PAD are above 40, and 
many studies are using smartphone technology for cardiac 
rehabilitation and PAD PA monitoring,13,14 These studies 
suggest the initial feasibility of smartphone-based interven-
tion for cardiac rehab and activity purposes, in particular 
among older and technology naïve populations including 
veterans.8,13,14

Incorporating PA with ADs that are safe and help PAD 
patients walk better is important.17–21 Telemonitoring, tele-
coaching, and teleconsultation can be potentially beneficial 
tools in monitoring interventions and improving the quality 
of life of patients suffering from PAD13,14 by being interac-
tive with the healthcare professionals in the following man-
ner (Figure 1):

1) Send daily reminders to wear the device.
2) Ask questions about barriers and recommend solu-

tions—orthotic adjustments, socks, padding, and 
other measures to increase comfort.9

3) The AD can be combined with support to fulfill PA 
recommendations.

Feedback from questionnaires, semi-structured interviews, 
and qualitative and quantitative mixed-method research help 
in shedding light on the efficacy and safety of an AD 
intervention.20,21

Limitations

Studies show some subjects immediately decide whether to 
wear or not to wear ADs as a feasible intervention.5,9 Previous 
research has found dissatisfaction with the ADs, poor adher-
ence, and compliance issues to wearing orthotic/ADs due to 
reasons such as they were not effective in improving out-
comes of interest to the patient.6,9,19–20

Figure 1. Using technology to monitor physical activity in 
peripheral artery disease patients.
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Conclusion

To improve health, quality of life, and cost-effective outcomes, 
there is a need for ADs that are more comfortable, are easy to 
put on and take off, and help decrease the pain experienced by 
patients with PAD, at the same time adherence to these devices 
is important. Strategies are needed to better engage PAD 
patients to increase walking capacity for the long-term man-
agement of the condition; the most effective treatment for 
intermittent claudication is adherence to a supervised exercise 
program. HBET monitored at home with mobile health ven-
tures is a safe option that can help the continuation of the SET 
program at home as well as keep the PAD patients motivated to 
continue PA and activities of daily living.
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