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WHO ARE WE?
Founded in the fall of 2014, the Canadian Foundation for Vascular Health (CFVH) is a non-
profit corporation. In 2017, the CFVH obtained its status as a charitable organization from the 
Canada Revenue Agency with the goal of supporting patients who are at risk of developing 
or who have peripheral artery disease (PAD). Using this practical guide, the Foundation’s 
objective is to help individuals with PAD better understand their disease, how it develops, its 
consequences for their quality of life and how to prevent and treat it.

WHO IS THIS GUIDE FOR?
This guide is basically intended for patients with PAD and their families. Healthcare 
professionals working with PAD patients may also benefit from the information provided in 
this guide and earn education credits. The CFVH encourages all individuals with PAD signs 
and symptoms to consult their healthcare professional. 

DISCLAIMERS
This guide does not replace a medical consultation. If you suspect you have PAD, or are at 
risk of having it, please consult your healthcare professional.

This document is based on professional practice incorporating the most recent medical 
data at the time of its publication. However, it is possible that new scientific, technological 
or other knowledge may change the understanding, development and treatment of PAD 
described in this document. This guide is valid to the extent that no contrary or incompatible 
legal or regulatory standard obviously or indirectly affects or changes it for this year and 
subsequent years.

This guide was written during the Covid-19 pandemic. In this document, what may appear 
to be contrary to the instructions of the Public Health Agency of Canada should be avoided 
until further notice. In the meantime, all Canadians should follow the recommendations of the 
Public Health Agency of Canada, namely washing hands, coughing in your elbow, observing 
physical distancing and wearing a mask under certain circumstances.

Use of the guide’s content without the permission of the CFVH may violate copyright, 
trademark and patent laws. However, reproduction of certain parts is permitted for 
educational, non-commercial purposes, provided the source is mentioned. The information 
in the CFVH publication is for reference only; it does not replace the reader's judgment and 
has no legal value.
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GLOSSARY
Ankle-brachial index: Ratio between blood pressure 
at the ankle and at the arm.

Artery: A blood vessel which transports oxygen-rich 
blood to the organs. 

Atherosclerosis: Appearance of fatty deposits in 
the arteries.

High blood pressure: Abnormal elevation of pressure 
in the blood circulating in the arteries.

Hyperlipidemia: A high level of lipids in the blood 
(excessive fat), including cholesterol and triglycerides.

Intermittent claudication: Lameness. May be caused 
by cramping pain in the calf when walking due to 
peripheral artery disease.

Type 2 diabetes: A disease in which regulation of 
sugar (glucose) in the blood does not work very well. 
In some individuals, the pancreas cells produce 
insufficient insulin.

Vein: A blood vessel which transports oxygen-
depleted blood to the heart.

LIST OF ACRONYMS
CFVH: Canadian Foundation for Vascular Health 

CT angio: Computed tomography angiography

HIIT: High-Intensity Interval Training 

IUCPQ: Quebec Heart and Lung Institute

MHI: Montreal Hearth Institute

MRI: Magnetic resonance imaging

PAD: Peripheral artery disease

SSVQ: Société des sciences vasculaires du Québec 
[Quebec Society of Vascular Sciences] 

Stroke: A cerebrovascular accident (CVA)
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Let me explain!

1.	�What is peripheral  
artery disease?

Peripheral artery disease (shortened to PAD) is the 
name for the narrowing of the peripheral blood vessels 
(more specifically, the arteries) that causes symptoms 
for patients. Symptoms vary, depending on the location 
and disease severity, and will be discussed below.

The organs in our bodies, such as the heart, kidneys 
and muscles, need fuel to work. That fuel is oxygen. 
Oxygen has to be able to reach the different organs so 
it can be used. It is transported by our blood system, 
made up of veins and arteries. 

	↳Figure 1 : 

The cardiovascular 
system and  
the lungs

INTRODUCTION 
Peripheral artery disease (PAD) is a condition affecting nearly  
3 million Canadians aged over 50. Unfortunately, a significant  
proportion of individuals with this disease do not experience any  
symptoms and do not know they have it. However, the consequences  
of this disease are serious and individuals with PAD are at high  
risk of developing heart disease or having a stroke. Therefore,  
it is important to learn about this disease in order to prevent  
its health consequences.

Everything starts in the lungs, where blood absorbs the 
oxygen we breathe in. The now oxygen-rich blood then 
needs to be transported to the organs in our body. The 
heart is a powerful muscle which acts like a pump and 
sends blood all around our body. Lastly, it is the role of 
the blood vessels to transport the oxygen in the blood 
to the various organs. In this way, the organs can use 
it to work.

This disease is very similar to other diseases of the 
blood vessels that fuel specific organs. In fact, heart 
attack (also called myocardial infarction) and stroke are 
diseases caused by damage to the blood vessels of the 
heart and brain. 

1.	 Vena cava
2.	 Trachea
3.	 Aorta
4.	 Pulmonary artery
5.	 Gas exchange
6.	 Right ventricle
7.	 Left ventricle
8.	 Pulmonary veins
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2. �What is happening  
in my legs? 

Arteries are much more than just tubes 
transporting oxygen-rich blood. They are 
sensitive to several elements which can 
damage them. Damage caused to arteries 
is called atherosclerosis (Figure 2). Several 
factors may contribute to the damage. Once the 
artery wall is damaged, our body tries to repair 
the damage and a scar is formed. The greater 
the damage and the longer it persists, the 
larger the scarring will be. If it grows very large, 
scarring can even make the artery narrower. 
When the scar reaches a certain size, it blocks 
the blood flow and the organs supplied by 
that artery start to be deprived of oxygen. The 
speed of scar formation may vary, depending 
on several factors (see Risk Factors). Generally, 
it develops over several years. 

2 types of  
blood vessels 

There are 2 types of blood 
vessels: arteries and veins. 

In general, arteries transport 
oxygen-rich blood to the 

organs. Veins take oxygen-
depleted blood back to the 

heart and lungs so the cycle 
can start again (Figure 1). 
In this guide, we will talk 

about disease affecting the 
arteries of the arms and legs. 
These parts of the body are 
peripheral to, meaning far 
from, the heart and lungs, 
which is why it is called 

peripheral artery disease.

	↳Figure 2 : 

Obstruction of a 
peripheral artery
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Between 20% and 50% of people with PAD 
have no symptoms. However, an absence of 
symptoms does not mean that the disease has 
no consequences. Its presence increases the 
risk of having a heart attack or stroke by up to 
20% five years after the diagnosis.

The majority of people (70%-80%) with claudication 
progress favorably, with their symptoms remaining stable. A 
minority (10%-20%) will have claudication which worsens 
and a small proportion (5%-10%) will develop damage which 
threatens the limb and may even progress into gangrene and 
potentially amputation.

1 to 3  
people in 10 have 
classic symptoms 

It has been found that 1 to 
3 people in 10 have classic 

symptoms, i.e., they experience 
cramping pain in the calf when 

walking, which is relieved by rest. 
This pain is called intermittent 
claudication. In addition, 3 to 4 
people in 10 may feel pain when 
walking which is in a different 
site, either the thigh or buttock; 

this is then called atypical 
claudication. 
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	↳Figure 3 : 

Intermittent claudication  
(difficulty walking)
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High cholesterol

Smoking Diabete

Age Hypertension

Obesity Heredity

Sedentary

	↳Figure 4 : 

People with some of these 
risk factors are more likely 
to suffer from PAD.

3. �What are the risk factors for 
peripheral artery disease? 

One risk factor is any characteristic or exposure of a 
person which increases the likelihood of developing 
a disease or suffering a trauma. Risk factors may be 
modifiable, i.e., ones we can take action against, 
or non-modifiable, meaning we cannot take action 
against them, they are part of the individual. 

Modifiable factors  
(ones we can take action against) 
•	 Type 2 diabetes

•	 High cholesterol (hyperlipidemia)

•	 High blood pressure (hypertension)

•	 Obesity

•	 Sedentary lifestyle

•	 Physical inactivity

•	 Stress

•	 Current smoker

•	 Diet

Non-modifiable factors 
•	 Age

•	 Ethnicity

•	 Heredity (genetics)

•	 Sex
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It's me, 
hihi!

Systolic 
pressure 
in left arm

Systolic 
pressure 
in right arm

Left dorsalis 
pedis artery

Left posterior 
tibial artery

Right dorsalis 
pedis artery

Right posterior 
tibial artery

Higher of two 
pressures taken 

at left ankle

Higher pressure 
in both arms

Higher of two 
pressures taken 
at right ankle

Higher pressure 
in both arms

4. �How is peripheral artery 
disease diagnosed? 

4.1. Screening exam
After the medical questionnaire and physical 
examination, a doctor who suspects PAD should try to 
confirm the diagnosis and its severity using more in-
depth investigation methods. 

Generally, this process starts with a simple calculation 
called the ankle-brachial index. This inexpensive 
screening exam basically consists of calculating the ratio 
between blood pressure at the ankle and at the arm. 

After a 15 to 30 minute rest period, the patient lies on 
his/her back and a blood pressure cuff and a Doppler 
probe are used to measure blood pressure at the arms 
and ankles.

Two results are obtained: one for the left leg and one 
for the right leg. These results are usually in proportion 
to the severity of the PAD, namely the lower the ankle-
brachial index, the more severe the disease. When blood 
vessels are intact, blood pressure in the arm and leg are 
almost identical and the index is about 1.0. An index 
below 0.9 indicates PAD. If a patient with characteristic 
PAD symptoms has a normal index, a treadmill walking 
test may be recommended. The step described above is 
repeated after the treadmill stress test.

4.2. Doppler and Doppler ultrasound
In patients with strongly suspected PAD and/or with 
a low ankle-brachial index, the investigation may be 
complemented by a Doppler exploration or Doppler 
ultrasound. These inexpensive techniques can define 
the degree and extent of impairment. Combining 
ultrasound and Doppler makes it possible to visualize 
blood vessels and their blockages, if any, by scanning 
the skin with an ultrasound probe and being more 
precise about disease severity. 

Although quite useful, this technique does have its 
limitations. It is considered to be less optimal in 
obese patients and patients with calcified arteries 
(arteriosclerosis), in which the vessel walls are 
calcified. Diabetics with kidney failure in particular 
may have calcified arteries. 

	↳Figure 5 : 

A measurement tool:  
the ankle-brachial index
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 4.3. More thorough examinations
In some patients, more thorough examinations are 
sometimes necessary. They are particularly helpful 
ahead of a procedure to unblock an artery or perform 
a bypass. There are 2 imaging exams: computed 
tomography angiography (CT angio) and magnetic 
resonance imaging (MRI).

For a CT angio, the patient lies on an examining 
table. A liquid, iodine, is injected into a vein in the 
arm to highlight the arteries when an X-ray is used to 
take images. Although very effective, this technique 
is expensive, exposes patients to radiation and is 
relatively contraindicated in patients with severe 
kidney disease.

For an MRI, the patient also lies in a tunnel and 
may, in some cases, receive a product in the veins 
(gadolinium). Using a magnet which generates an 
electromagnetic field, the MRI produces very precise 
images of blood vessels without exposing the patient 
to X-rays. However, this exam is very expensive and 
less accessible. This exam is not recommended in 
patients with very severe kidney failure.

5. �How will peripheral artery 
disease affect my daily life?

PAD often has significant impacts on the quality of 
life and daily functioning of individuals who have it. 
In particular, it may limit getting around, which is 
necessary for the vast majority of activities such as 
work, household tasks, recreation and family/social 
activities. Feeling more tired may also impact carrying 
out some daily activities. As well as these limitations, 
PAD may cause fairly intense and frequent pain or 
discomfort, which can also affect mood and quality 
of life generally. Since PAD is chronic, in other words, 
it persists and lasts over time, its impacts may have a 
ripple effect to varying degrees. 

Fortunately, there are effective interventions for 
managing it and reducing its consequences. In all 
cases, managing PAD includes regular physical 
activity such as walking and long-term changes 
to other lifestyle habits, such as quitting smoking, 
eating well and reducing stress/anxiety, etc. 
These changes are often very beneficial, but usually 
require many significant daily changes. 

However, it is important to recognize that changing 
lifestyle habits is a major challenge which can be 
difficult to overcome, and also to maintain over time.

The good news!
The good news is that the impact of regular physical activity on PAD  
symptoms is often felt in the first three months of making the change.  
As well, introducing physical activity and improving lifestyle habits are 
associated with increased energy and physical endurance, along with  

improved psychological well-being and general quality of life.
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For guidance regarding the nature of changes to make 
and help facing the challenges of living with PAD, 
doctors may refer patients to a variety of healthcare 
professionals, such as a kinesiologist, nutritionist, 
nurse or psychologist. It may be surprising to see a 
psychologist on the list of professionals who can help 
patients manage PAD better. In fact, a psychologist 
can contribute in many ways to psychological and 
physical well-being. As soon as PAD is diagnosed, 
patients may experience many “negative” emotions, 
such as sadness, anger, stress/anxiety and dejection. 
Even though these are completely normal, they are not 
always easy for patients and their loved ones to handle. 
A PAD diagnosis can also be accompanied by broader 
questions about health, such as disease progression 
and its consequences, which can be worrying. Another 
significant challenge is adopting healthier lifestyle 
habits and maintaining the changes over time. Here 
are a few more specific areas for reflection about the 
challenges involving lifestyle changes and managing 
“negative” emotions.

5.1. Changing lifestyle habits
It is possible to change several lifestyle habits at the 
same time, but that is generally more difficult to do 
and to maintain over time than changing one habit at 
a time. Therefore, it can be beneficial to first put our 
energy into the changes that seem more achievable or 
important, and then gradually move to the ones that 
seem more complex. It is often helpful to set concrete 
objectives which can be achieved in the short and 
medium term (see template in APPENDIX i). The 
objective of better physical health is noble, but is still 
fairly vague and will not be as helpful for guiding daily 
actions. So, adding a concrete, short-term objective 
will be more helpful. This might be something like: 
When going out for walks, alternating 1 minute of fast 
walking with 1 minute of rest. Over a period of weeks, 
increase the walking time and/or reduce the rest time. 
A medium-term objective might look like: Follow an 
exercise program to be fit enough to play in the park 
with my children or grandchildren in the summer (or 
carry out another activity which is appealing in the near 
future). In both cases, the objectives are concrete and 
measurable. Next, it is important to integrate the new 
behaviors into your daily routine so they become a 

habit (this takes about a month, so allow yourself 
time). Do not hesitate to talk about this with your 
family/friends; they can support you with your 
new lifestyle habits and may also help you achieve 
your objectives.

This is a short overview of how to motivate 
yourself and maintain the motivation in the 
longer term, but there are many other effective 
strategies. Do not hesitate to discuss this with 
healthcare professionals.
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5.2. �Lifestyle habits and “negative” 
emotions

Another challenge of adapting to PAD may be managing 
stress/anxiety and other “negative” emotions. It is not 
possible to make these emotions go away completely 
and, even if they are considered negative, they are 
normal and helpful. However, there are many strategies 
for better managing them and limiting their negative 
impacts on quality of life. 

Healthy lifestyle habits, such as regular physical activity, 
sleeping well and good hydration are associated 
with better health, but they are also beneficial for 
psychological well-being. Not only do they help towards 
better physical health, but also better psychological 
well-being, especially by providing better resistance to 
negative emotions. For example, not eating as well can 
make us feel more irritable and less cheerful. Lack of 
sleep can cause anxiety and a more depressed mood.

Aside from changes in lifestyle habits, several 
strategies can be helpful for better managing these 
emotions and improving quality of life. For example, 
getting involved in many areas of our lives (e.g., family, 
recreation, friends, etc.) can improve our ability to face 
difficulties. If a problem or difficult situation arises 
in one of these areas, it is easier to keep a sense of 
proportion and recharge if we are also involved in other 
areas. Studies actually show that happier people give 
priority to areas other than work, such as family. 

Talking with family/friends, spending time with them 
and socializing in general is associated with better 
mental and physical health. Many other strategies 
can be applied to help better manage PAD, such 
as problem-solving, some relaxation techniques or 
changing thoughts which can be harmful to our well-
being. They are not covered here, but can be found in 
other readings (there are a few suggestions at the end 
of this guide).

In short, living with PAD is a major challenge, but also 
an opportunity to make changes which will improve 
well-being and quality of life.

	↳Figures 6 : 

Good lifestyle  
habits with PAD:  
physical exercise,  
sleep and hydration
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6. �How is PAD treated? 

6.1. Lifestyle habit interventions
i.	 Smoking cessation: Quitting smoking is crucial, 

because it slows down disease progression, improves 
symptoms and reduces the risk of a heart attack. As 
well, if surgery was performed to unblock an artery, 
smoking cessation helps keep the artery open 
longer. Healthcare professionals can provide many 
tips for quitting smoking and suggest medications for 
individuals who are ready to quit. Medications may 
include, for example, gum, patches and tablets.

ii.	 Physical exercise: Physical exercise is the first-line 
therapy for patients with intermittent claudication 
and has demonstrated improvement in symptoms of 
pain in this population when walking. Section 7 of this 
guide describes exercise programs recommended 
for managing PAD in greater detail.

6.2. Medical interventions
i.	 Antihypertensive treatment: Treating high 

blood pressure reduces adverse cardiovascular 
events in the general population and should be 
basic treatment for patients with established 
cardiovascular risk factors. Blood pressure targets 
may vary and are determined by the healthcare 
professional.

ii.	 Statin therapy: Treatment with a statin (a drug 
which reduces bad cholesterol) is recommended 
for all patients with PAD, regardless of blood 
cholesterol level. It is reasonable to treat with 
the maximum dose tolerated. As well, some data 
suggest that claudication improves with statins. 

iii.	 Antiplatelet therapy: Antiplatelet therapy is 
recommended for all patients with symptomatic 
PAD, to reduce the risk of major cardiovascular 
events. Possible antiplatelet therapies are 
clopidogrel and aspirin.

iv.	 Anticoagulant therapy: Recent studies have shown 
that aspirin combined with an anticoagulant 
(rivaroxaban) may be beneficial6-7.

v.	 Glycemic control: It is important to control 
glycemia (blood sugar level) in diabetic patients2. 

Adapted treatments! 
There are many, complementary ways of treating PAD.  

Treatments include changes in lifestyle habits, medication, and surgery.  
Your healthcare professional will discuss with you how to treat PAD, adapted 
to your specific situation. Do not hesitate to ask your healthcare professional 

questions about these different possible interventions.
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	↳Figure 7 : 

Surgical 
treatments

6.3. Surgical Therapy 
Surgical therapy is divided into 3 types of intervention: 

i.	 Endovascular therapy This therapy is performed 
by physicians specialized in radiology and 
consists of unblocking arteries using balloons 
and a metal stent. This technique is similar to 
the technique used in patients who have a heart 
attack. For example, arteriography consists of 
visualizing the body’s arteries using an X-ray 
camera (fluoroscopy) and direct injection of 
iodine into the arteries. 

ii.	 Open-heart therapy This therapy is performed 
by surgeons specialized in vascular surgery and 
consists of creating a bypass, i.e., creating an 
alternative blood flow route. The bypass is made 
using either the patient’s own vein, taken from 
the thigh, or a synthetic prosthesis. 

iii.	 Hybrid therapy This treatment consists of com-
bining endovascular and open-heart therapies.
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7. What else can i do?
7.1. �Peripheral artery disease  

and exercise
Although the interventional approach (surgery or 
dilation) is often effective for treating advanced stages 
of peripheral artery disease (PAD), medical therapy 
(medication and/or exercise) is still an important step 
in the treatment of PAD, but often underestimated11. 
Exercise is not only effective, but beneficial16. 

Walking is a 
privileged exercise  
to treat the patient 

with PAD! 
Walking exercise has always 
been the preferred type of 

exercise for treating patients 
with PAD. It is also strongly 
recommended for patients  
who have had a peripheral 

vascular intervention as well 
as surgical treatment. 

 

The beneficial effects for walking capacity and 
reduced mortality are well known. A recent 
study showed that exercise improves walking 
time by 50% to 200%, pain-free walking time 
by 100% and maximum walking distance by at 
least 100% in PAD patients. Exercise also greatly 
reduces total mortality and cardiovascular death 
in patients with PAD. Data in the literature provide 
convincing evidence that exercise plays a key role 
in preventing many chronic diseases, particularly 
cardiovascular diseases6.

7.2. Why is exercise so beneficial?
Exercise produces favourable effects on many 
traditional risk factors, such as obesity, high blood 
pressure, diabetes, smoking, and cholesterol. 
It is also important to remember that physical 
activity has multiple positive effects related to 
aging. Even though the beneficial effect of exercise 
in cardiovascular prevention is well-known, the 
precise mechanisms causing that benefit have yet to 
be determined for PAD patients. Studies are limited 
and not very recent, meaning that the hypotheses 
put forward still need to be confirmed or developed. 

In a patient with PAD, exercise may improve 
performance without necessarily providing a 
significant increase in blood flow to the affected 
limbs. This suggests that other mechanisms might 
participate in the beneficial effects of exercise 
observed in these patients. These mechanisms are 
complex and are still being studied.
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7.3. Walking exercise, and more
Even though walking exercise is the most well-
known treatment for PAD, some studies have shown 
that cycling exercise can also be effective for these 
patients13. Like walking, pedaling improves exercise 
capacity as well as walking and pedaling distance. 
Cycling exercise is also safer for patients at risk of 
falling. However, this modality might be less effective 
than walking. It seems that cycling exercise may 
greatly improve the distance pedaled while having 
less impact on distance walked and pain-free distance 
walked13. There are still positive cardiovascular 
effects in PAD patients13. Some researchers have 
also investigated exercising with the arms in PAD 
patients3,7,16. Although surprising, it seems clear in the 

literature that there is a benefit from exercise with 
the arms in PAD patients, who usually have damage 
in their legs. This type of exercise is particularly 
beneficial for patients who cannot do walking exercise 
because of very disabling pain18,19. Lastly, exercising 
with the arms even has an impact on muscle strength 
in the legs. All these factors also mean that it is 
associated with improved quality of life. There are 
many mechanisms to explain these benefits. Of 
these, one of the most important is undoubtedly the 
central, cardiovascular effect of exercise. All types 
of exercise, with arms or legs, produce an increase 
in cardiac output (the volume of blood pumped by 
the heart) and an increase in blood flow to the legs3. 

↪ Practical Guide about Peripheral Artery Disease (PAD)
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7.4. �HIIT: a promising future
In recent years, high-intensity interval training (HIIT) 
has become popular because it is effective and saves 
time. HIIT is characterized by exercise intervals at higher 
intensity, which may last from several seconds to several 
minutes. Intensity is the most important determinant for 
improvement in cardiopulmonary health9. These intense 
exercise intervals are separated by periods of active or 
passive rest. Overall, HIIT makes it possible to spend 
longer at a high intensity and reduces the unpleasant 
effects of exercise (e.g., shortness of breath). As a result, 
HIIT produces similar, if not superior, benefits to ongoing 
low-intensity training. There are very few studies of HIIT 
and PAD 1,17. Researchers have evaluated its impact on 
a rehabilitation score characterizing the difficulty of 
exercising on a treadmill (speed and slope). Following 
HIIT consisting of 6 minutes of maximum intensity 
followed by 3 minutes of rest, they demonstrated a 
significant improvement in the score and patient quality 
of life1. Other researchers have also studied HIIT in 
PAD patients. Participants had to perform 30-minute 
sessions twice daily at a gradually increasing intensity, 
with an increase in speed in week 1 and an increase in 
slope in week 2. Each session contained a succession of 
five 6-minute cycles. Each cycle consisted of 3 minutes 
of active work followed by 3 minutes of active recovery. 
This training was associated daily with muscle exercises 
and general gymnastic exercises. In the study, all 
patients had increased their walking distance, which 
rose on average from 610 meters at the start of the 
program to 1,252 meters. All reported being motivated 
by the type of rehabilitation program offered and no 
adverse effects were noted17. Another study evaluated 
the effect of cycling in PAD patients. Patients had to 
alternate 4-minute intervals of intense pedaling with 
3 minutes of rest. Over the 12 weeks of exercise, the 
intensity was gradually increased. This HIIT program 
resulted in improved walking distance, increased daily 
activities and increased cardiopulmonary condition. 

7.5. �Summary
Therefore, it is clear that exercise should be part 
of treating PAD, in patients with and without 
endovascular or surgical treatment. It is the only 
treatment which reduces cardiovascular mortality 
and improves most risk factors. Despite the results 
with cycling or arm exercises, walking exercise has the 
most benefits. However, there is increasing evidence 
that resistance training, cycling or HIIT also improve 
both quality and length of life. More studies should be 
conducted on this subject. However, there are some 
contraindications to intense exercise. Therefore, 
you should talk to your doctor before increasing the 
intensity of your exercise sessions.

So far, the literature has shown that, in order for 
exercise to be as effective as possible, it should be: 
supervised by a kinesiologist, last 30-60 minutes, 
and be done 3-5 times a week. Walking should be 
combined with specific bodybuilding. Cycling, use of 
the arms or HIIT can also be added. If no kinesiologist 
can be present, you can walk daily. It is important that 
PAD patients continue walking when pain starts until 
maximum pain because this greatly increases the 
effectiveness of the exercise.
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8. Tools to help me
Walking more, pain-free, is the wish of many people 
with PAD. To achieve this, one of the most effective 
therapies is exercise sessions. This seems to be an easy 
intervention, but most people do not really know where 
to start. This section will try to provide information 
about tools to help individuals with peripheral artery 
disease better manage physical activity and support 
them in achieving their objectives.

The goal of training!
For individuals with PAD, the goal of exercise is to force the body  

to push more blood to the legs by activating the cardiovascular system. 
During exercise, the arrival of blood in the legs pushed by the heart in 
action promotes dilation of the arteries. Therefore, active limbs allow  

more blood to flow and fuel the muscles at work. Moving opens a  
new network of small blood vessels, making it possible to bypass  

the obstruction of the diseased artery. 

In addition, regularly used muscles resist poorer blood 
supply longer. If we compare the situation to a road 
network, moving the legs encourages the opening of 
secondary roads when the highway is congested. It 
may take some minutes of movement before blood 
flow to the legs opens up the arteries to take more 
oxygen and nutrients to the muscles. If start-up is 
too quick, the muscles suffer and produce metabolic 
waste, causing pain and/or difficulty contracting the 
muscles correctly. That is when limping starts and you 
should stop the exercise1.

The strategy is to start exercising more slowly to 
maximize blood supply to the muscles without causing 
pain too quickly. It is therefore preferable to start with 
exercises which can start slowly, i.e., an exercise which 
seems easy at the start of the session. Once an individual 
is moving and has been under the pain threshold for 
a few minutes, he/she can move on to increasing the 
intensity and risking the onset of pain, meaning he/she 
needs to stop2.

Studies have shown that an improvement in walking 
distance occurs more quickly if people with peripheral 
vascular disease work during discomfort. This apparently 
causes the muscles to become more tolerant and further 
stimulates circulation into the secondary arteries2.
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The tools 
We have seen previously that exercise is more effective 
when the training session is more intense. That is why 
the clinical practice guidelines indicate a preference 
for training supervised by an exercise specialist versus 
exercising alone at home3. On the other hand, the 
improvements made alone with your own resources 
can also be extraordinary4. Here are some pro tips for 
maximizing your results.

8.1. Stationary machines
The use of stationary machines means you can control 
several parameters, such as resistance and speed, and 
not depend on unpredictable temperatures or terrain. 
The choice of stationary machine will depend on your 
budget, available space at home and disease stage. 

8.1.1. Treadmill
A treadmill is the preferred machine for optimizing 
walking distance. It indicates distance and time, so is 
effective for noticing your progress. The clear advantage 
of this machine is that you can choose the speed and 
slope on a smooth surface with grab bars to prevent falls 
and a belt with slight impact absorption for fragile joints. 
To start a session on a treadmill, it is suggested that you 
start with a low speed that causes no pain. You should 
try walking for a few minutes or seconds at that speed 
to gradually increase blood flow to the legs. When pain 
starts, you should take a 1- or 2-minute break to reduce 
the pain or make it disappear. Then, you should start 
walking again and gradually increase until pain occurs, 
then continue with that discomfort until the mechanics 
of walking become difficult. You should record the speed 
at which pain occurs and see whether the speed rises 
as you exercise regularly. If simply increasing the speed 
no longer produces discomfort, you should gradually 
increase the slope2. Keep a small notebook so you can 
record the machine parameters (e.g., speed, slope, etc.) 
and what you feel. You will then be able to discuss them 
with your kinesiologist or healthcare professional.

8.1.2. Stationary bike
If just walking a few steps causes sharp pain, a 
stationary bike may be an interesting alternative and 
is a less expensive machine than a treadmill. When 
you sit on the bike, your legs no longer carry your body 
weight. This makes effort easier. Some people have 
pain in their legs when walking, but not on a bike. So, 
that may be a more pleasant way of obtaining very 
beneficial results. You can spend the first few minutes 
of an exercise session on the bike, before walking on a 
treadmill or on the ground. This makes it easier to start 
walking, since the previous warm-up on the bike has 
caused the blood vessels to open up, making it easier 
to walk5.

8.1.3. Arm exercise bike
If walking is too painful and a bike is too bulky, an 
arm exercise bike may be an interesting option. These 
exercise bikes are now available in many big-box 
stores or pharmacies. These small exercise bikes can 
be placed on a table to turn with your arms. Please 
note that these exercise bikes can also be placed on 
the floor in front of a chair to pedal with your legs. 
Pedaling with your arms rarely causes the leg muscle 
pain that can be felt when walking. However, this type 
of exercise increases the work of the heart, pumping 
blood all around the body. Providing additional blood 
to the blood vessels gives nutrients and oxygen to the 
muscles throughout the body, even muscles which 
are not working. In this way, making the arms work 
can produce improvement in breath and walking 
distance6. If you have chest pain while doing this type 
of exercise, see a doctor right away. Similarly, do not 
place the exercise bike too high up on a table, so as not 
to overload the shoulders. The central axis should be 
aligned with your eyes.

8.1.4. Additional machines
Elliptical or step machines are also excellent ways of 
improving symptoms. However, minimum intensity 
on these machines is often great and even very short 
sessions can cause pain, which may be less beneficial. 
These machines are preferential for individuals at a more 
advanced level or a less severe stage of the disease. 
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	↳Figure 8 : 

A good start to a more 
active life with the 
stationary bike
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8.2. Follow-up tools 
It is important to quantify and monitor your progress 
with the attending medical team. This category of 
tools includes pedometers, telephone apps and 
smart wristwatches/devices. 

8.2.1. Pedometer
Essentially, a pedometer is a device which counts 
every step taken. It is worn at your waist and ranges 
in price from $15 to $40. By using it, you can set a 
number of steps as a walking goal for yourself. Steps 
can be taken continuously (during a walk) or be broken 
up (by moving around multiple times). The pedometer 
is worn at your waist in line with your foot, on your 
belt or waistband, as close as possible to the hip bone. 
To check whether the pedometer is good quality and 
correctly positioned, it is suggested that you do the 
20-step test, which consists of setting the pedometer 
to zero and simply walking 20 steps. If the result is 
between 19 and 21, the error is acceptable and the 
pedometer will yield reliable results. If the error is 
greater, you need to move the device toward the center 
or side of your body. To get valuable results with the 
pedometer, it is preferable to wear it all day long and 
record the result for the full day. That will become the 
reference day. Then, yosu need to set yourself the 
goal of increasing that number. A realistic goal is to 
increase the count by 500 to 1,000 additional daily 
steps above the reference value7. Every step counts, 
whether taken doing daily chores or away from home. 
The results can be recorded and given to healthcare 
professionals who will be able to review the results 
and give advice for optimizing treatment. 

8.2.2. Smart devices
Technology now makes it possible to find a device on 
the phones called an accelerometer which allows the 
phone to calculate the amplitude of horizontal and 
vertical movements. Phones can analyze movements 
when they are being carried. In the health app of the 
phone, the pedometer function can be activated in order 
to have feedback on the number of steps. Many phones 
allow an alarm to be set, which gives the motivation 
to achieve the targeted daily steps. Pedometers have 
demonstrated improved motivation for walking in the 
first few weeks of use. They encourage looking for 
strategies to increase daily movement. As a result, it 
is a very good way for starting walking. A large number 
of people are involved in fitness and many apps are 
being developed to meet the needs of individuals 
wanting to improve their physical activity. With an app, 
you can add walking routes on GPS maps. So far, there 
do not seem to be any apps intended specifically for 
individuals with peripheral artery disease. Therefore, 
apps are tools, but they do not replace professional 
services8. However, some apps are being studied and 
should be on the market soon. Overall, the information 
available in apps increases motivation, especially in 
the first few weeks of use9.
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8.2.3. Devices worn on the wrist
Watches and bracelets are also popular and have the 
advantage of calculating more data than the phone 
in your pocket. These devices can notify you if you 
are being too inactive during the day. For example, 
you can breaking up periods of inactivity by standing 
up which sends more blood to the legs. Forcing 
the heart to pump more blood to the blood vessels 
helps to keep the artery open so that a maximum 
amount of blood can go through it. Devices worn 
on the wrist can also provide a fairly accurate heart 
rate reading, which helps to estimate the intensity 
of periods of walking10. This information is valuable 
if used properly. Do not try to follow the heart rates 
requested by the software. The targets do not take 
individuals’ health conditions into account. The item 
to monitor, which may be relevant in the case of 

heart rate, is to notice that, with the same amount 
of effort, your heart rate will get slightly lower with 
exercise, demonstrating better quality of heart 
beats. For judging intensity, it is preferable to use 
perception of effort, rather than monitoring data on 
a device. Generally, effort should be moderate and 
intense for short periods during walking, which may 
need to be stopped due to claudication. 



CONCLUSION
Forewarned is forearmed. In order to better 
understand the disease or the effects of 
exercise on your condition, there are many 
websites available in French and English. 
The Canadian Foundation for Vascular Health 
(CFVH) and Société des sciences vasculaires 
du Québec (SSVQ) websites present good 
information. The observatoireprevention.org/
en/ of the Montreal Hearth Institute (MHI) and 
American Heart Association websites are also 
excellent sources of relevant information about 
peripheral artery disease. 

Physical exercise is a crucial component of 
treatment for peripheral artery disease. A 
variety of strategies should be used to encourage 
adherence and optimize the effectiveness of 
this intervention. The number of available tools 
continues to grow, helping to make exercise 
easier and more accessible. Try them and find 
the best fit for you!
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(PLP) for 2 credits per hour. In order to claim credit, you 
must record the activity in your MAINPORT ePortfolio and 
complete all the required fields, including at least one (1) 
learning outcome.

How should I cite this document?
Canadian Foundation for Vascular Health “Practical 
Guide about Peripheral Artery Disease”, 2020.

For more information, do not hesitate to access the 
Foundation website.
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Canadian Foundation for  
Vascular Health (CFVH)
2353 Hingston 
Montreal, Quebec 
H4A 2J3

Email: info@fcsv-cfvh.org 
Website: www.fcsv-cfvh.org

Legal deposit: 2nd quarter 2020

Bibliothèque et Archives nationales du Québec, 2020

Library and Archives Canada

https://www.linkedin.com/company/18698121/admin/updates/
https://twitter.com/FVasculaire
https://www.youtube.com/channel/UCJ0iovOLtb_sCUNDCE7d55Q/about?view_as=subscriber
https://www.facebook.com/Fondation-canadienne-pour-la-sant%C3%A9-vasculaire-225226401241387/
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My short-term objectives
Activity Objectives Achieved? 

 Walking excursions
Alternate 1 minute of walking  

with 1 minute of rest

1)
2)
3)

My medium-term objectives
Activity Objectives Achieved? 

Exercise program
To be fit enough to play  

in the park with my children  
or grandchildren 

1)
2)
3)

My long-term objectives
Activity Objectives Achieved? 

Program of physical activity 
combined with a healthy diet

Controlling and maintaining  
my healthy weight

1)
2)
3)

APPENDIX i 
Objective template – Changing lifestyle habits
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APPENDIX ii
Additional resources

For examples of relaxation techniques: 
•	 www.aide.ulaval.ca/apprentissage-et-reussite/textes-et-outils/stress-et-anxiete-scolaire/la-relaxation/
•	 www.passeportsante.net/fr/audiovideobalado/balado.aspx

To find a psychologist offering services in your region:
•	 Ordre des psychologues du Québec referral service: 1-800-561-1223 or  

www.ordrepsy.qc.ca/trouver-de-aide

For more information about stress and how to manage it: 
•	 Lupien S. (2010). Par Amour du Stress. Montreal: Les Éditions Au Carré. 

For tools for better managing anxiety and depression:
•	 Greenberger D., & Padesky C. (2008). Dépression et anxiété : comprendre et surmonter  

par l’approche cognitive – un guide pratique. Montreal: Décarie.

For more information about difficulty sleeping and how to handle it: 
•	 Morin C. (2009) Vaincre les ennemis du sommeil. Montreal: Les Éditions de l’Homme
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Canadian Foundation for  
Vascular Health (CFVH)

2353 Hingston 
Montreal, Quebec 

H4A 2J3

Email : info@fcsv-cfvh.org

If you want to encourage the development for vascular 
rehabilitation of the CFVH, make an online donation to  

www.fcsv-cfvh.org/language/en/donation

www.fcsv-cfvh.org

http://www.fcsv-cfvh.org/language/en/donation
http://www.fcsv-cfvh.org/faire-un-don 
http://www.fcsv-cfvh.org
https://www.linkedin.com/company/18698121/admin/updates/
https://twitter.com/FVasculaire
https://www.youtube.com/channel/UCJ0iovOLtb_sCUNDCE7d55Q/about?view_as=subscriber
https://www.facebook.com/Fondation-canadienne-pour-la-sant%C3%A9-vasculaire-225226401241387/

