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Abstract

Background: Individuals with peripheral arterial disease (PAD) have reduced levels of physical activity. Studies on this subject have important 
methodological differences that vary in relation to the characteristics of the individuals, the instruments used to measure physical activity, the strategies 
employed to classify their level of physical activity and the outcomes measured.
Objective: To describe the physical activity level of individuals with peripheral arterial disease and to analyze the influence of physical activity level in 
health parameters in these individuals.
Methods: A systematic review of original studies published in English in MEDLINE, LILACS and SciELO databases, up to 2010.
Results: Of the 16 articles included in this review, 94% were published in 2000 or later. The accelerometer was the most frequent method used  to 
quantify the levels of physical activity. Reduced levels of physical activity were observed in individuals with PAD, when compared to individuals without 
the disease. Among the individuals with PAD, the highest levels of physical activity were associated with better hemorheological, hemodynamic and 
body composition parameters.
Conclusion: Individuals with peripheral arterial disease have lower levels of physical activity than individuals without the disease. Among individuals 
with the disease, those who are more physically active have better health parameters.
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Resumo

Contexto: Indivíduos com doença arterial periférica (DAP) apresentam níveis de atividade física diminuídos. Os estudos sobre essa temática apresentam 
diferenças metodológicas, que variam em relação às características dos indivíduos estudados, aos instrumentos utilizados para a medida da atividade 
física e as estratégias empregadas para classificação do nível de atividade física e os desfechos analisados.
Objetivo: Descrever o nível de atividade física de indivíduos com DAP e analisar a relação do nível de atividade física nos indicadores de saúde desses 
indivíduos.
Métodos: Foi realizada uma revisão sistemática de estudos originais publicados, em periódicos indexados nas bases de dados eletrônicas MEDLINE, 
LILACS e ScIELO, até 2010.
Resultados: Dos 16 artigos incluídos na revisão, 94% foram publicados a partir do ano 2000. O método mais utilizado para quantificação dos níveis de 
atividade física foi o acelerômetro. Foram verificados menores níveis de atividade física nos indivíduos com DAP em comparação a indivíduos sem a 
doença. Dentre os indivíduos com DAP, o maior nível de atividade física foi associado a melhores indicadores hemorreológicos, hemodinâmicos e de 
composição corporal.
Conclusão: Indivíduos com DAP apresentam menores níveis de atividade física que indivíduos sem a doença. Dentre os indivíduos com a doença, 
aqueles que são mais ativos fisicamente apresentam melhores indicadores de saúde.
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Introduction

Peripheral arterial disease (PAD) is a result of ath-
erosclerotic plaques that progressively leads to partial or 
total obstruction of the arteries that supply the limbs. In 
Brazil, PAD affects around 21.6% of individuals over 60 
years of age1.

Intermittent claudication (IC) is the main symptom of 
PAD, characterized by pain in the limbs with the disease 
during walking, quickly relieved by resting2. This symptom 
results in important limitations in walking and  reduced 
levels of patients’ physical activity3. In addition, it has been 
suggested that lower levels of physical activity of individu-
als with PAD would be related to a worse prognosis and to 
increase morbidity and mortality of these patients4.

Over the last few years, several studies have described 
the level of physical activity of individuals with PAD and 
analyzed the impact of the physical activity level on health 
parameters of these individuals5-7. However, studies on this 
subject show important methodological differences, which 
variations in the characteristics of the individuals under 
study, in the instruments used to measure physical activ-
ity, the strategies employed to classify the level of physical 
activity  and the outcomes measured.

In the face of such variety of information, it is neces-
sary to synthesize the results of the studies that have ana-
lyzed the level of physical activity of individuals with PAD 
in order to properly present the current knowledge of this 
subject. Thus, the objectives of this study were to describe, 
through a systematic review, the level of physical activity of 
individuals with PAD and analyze the influence of physical 
activity level in health parameters of these individuals.

Methods

To carry out the present study, a systematic review 
was performed of original studies that analyzed the level 
of physical activity in individuals with PAD, published 
in English in MEDLINE, LILACS and SciELO databases. 
Each stage of the review process (from the electronic da-
tabase search to the selection and evaluation of potential 
articles and the extraction of data from eligible studies) 
was performed by pairs of investigators in an indepen-
dent manner. The results of each stage were compared by a 
third investigator, to check for any disagreement between 
investigators. In case of any divergence, the third investi-
gator performed the final analysis.

The electronic database search (stage 1) was performed 
using advanced search tools on databases, that enable the 
combination of descriptors and terms and the application 

of search limits. The search using the descriptors and terms 
was made in the Medical Subject Headings (MeSH), on the 
website of U.S. National Library of Medicine (NLM), and 
in the Descritores em Ciências da Saúde (DeCS), on the 
Biblioteca Virtual em Saúde (BVS). The following descrip-
tors were used: “motor activity”, “exercise”, “walking”, pe-
ripheral arterial diseases”, intermittent claudication” and 
“arterial occlusive diseases”, as well as their correspond-
ing terms in Portuguese: “atividade motora”, “exercício”, 
“caminhada”, “claudicação intermitente”, “doença vascular 
periférica” and “arteriopatias oclusivas”. The search was 
limited to the studies conducted with human beings pub-
lished up to 2010 in English. Figure 1 shows the proce-
dures used in the review.

Stage 2 consisted in the analysis of the publications 
titles, followed by the analysis of abstracts of the publi-
cations identified through the electronic search strategy 
and judgement of publications which pertained to this 
review. In addition, the bibliographical references of the 
articles included in the review were analyzed to identify 
other studies related to the physical activity level of in-
dividuals with PAD that had not been identified through 
the electronic search. The exclusion criteria adopted were: 
review studies, case studies or comments, studies without 
any method to quantify the physical activity level, studies 
of instrument validation, studies involving other diseases 
and risk factors.

In stage 3, the investigators read the full texts of all  eli-
gible articles and a judicious analysis was performed of the 
information content of each article. The following aspects 
were observed in the analysis of each article included in 
the study: (a) publication year, (b) sample size, (c) charac-
teristics of individuals (age, ankle-brachial index, presence 
of symptoms of the disease), (d) physical activity mea-
surement instrument, (e) variables analyzed and (f) main 
results.

The analysis identified six studies that compared the 
physical activity level of individuals with and without PAD. 
Five other studies compared the physical activity level of 
individuals with PAD with different characteristics, such 
as history of falls and no history of falls, deceased and sur-
viving individuals, individuals with different severities of 
the disease according to the ankle-brachial index (ABI) 
and individuals engaged and not engaged in systematic 
programs of physical activity. Five other studies were 
analyzed, which stratified patients with PAD according to 
the physical activity level and correlated them to hemo-
dynamic, metabolic, hemorheological and body composi-
tion characteristics. Data from these studies were grouped 
into three tables.
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Results

Sixteen original articles were identified, which inves-
tigated the physical activity level of individuals with PAD, 
published until 2010; 94% of them were published in 2000 
or later, the number of individuals in the studies ranged 
from 22 to 540 and the most frequent method to quantify 
the physical activity levels was the accelerometer, used in 
11 studies. All articles included in the review were regis-
tered in the MEDLINE database. No additional article was 
identified from the analysis of bibliographical references of 
these studies. Figure 2 shows the flow diagram of the selec-
tion of studies included in the review.

The six studies that compared the physical activity 
level of individuals with PAD to individuals without PAD 
(Table 1) observed lower levels of physical activity in in-
dividuals with PAD. The difference between the groups 
ranged from 13 to 205%. One of these studies compared 
the physical activity level of individuals with PAD to the 
level of individuals with no disease, using different methods 
to measure the physical activity and the results indicated 
differences between the groups from 72% (accelerometer) 
to 107% (LTPA questionnaire), depending on the method 
employed5. Another study compared the number of steps at 

Figure 2. Flow diagram of the selection of studies included in the review.

 

 

 

 

 MEDLINE :
3038 articles

16 articles
included

LILACS:
0 articleSTAGE 1

STAGE 2

STAGE 3

SciELO:
0 article

- Review studies (473 
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other diseases and risk 
factors (4 articles); 
- Studies of instrument 
validation (4 articles). 

Author Groups Measurement instrument Variables analyzed Main results

Sieminski and 
Gardner5

PAD (n=85)
CG (n=59)

LTPA
JSC PAS

Accelerometer
Pedometer

LTPA (Kcal/day)
JSC PAS

Accelerometer (Kcal/day)
Pedometer (steps/day)

PAD < CG (123±164 vs. 251±254) (p<0.001)
PAD < CG (1.4±1.0 vs. 2.8±1.9) (p<0.001)

PAD < CG (357±238 vs. 616±363) (p<0.001)
PAD < CG (4,737±2,712 vs. 8,672±4,235) (p<0.001)

McDermott et al.7
PAD (n=225)
CG (n=121)

Accelerometer Number of activity units (Kcal) PAD < CG (784±426 vs. 1,109±640) (p<0.001)

McDermott et al.13 PAD (n=460)
CG (n=280)

Accelerometer Number of activity units (Kcal) PAD < CG (600 kcal vs. 1,200 kcal)

Crowther et al.27 CG (n=25)
PAD (n=28)

Pedometer
Number of steps

Distance covered (Km)
Energy spent (Kcal)

PAD < CG (29,093±4,008 vs. 47,038±3,524) (p<0.02)
PAD < CG (17±2 vs. 30±2) (p=0.001)

PAD < CG (1,149±170 vs. 1,847±154) (p<0.02)

Gardner et al.3
CG (n=129)
PAD (n=98)

StepWatch3
number of steps/min. at low pace

number of steps/min. at medium pace
number of steps/min. at high pace

PAD = CG (1,155±460 vs. 1,308±430) (p=0.257)
PAD < CG (1,228±660 vs. 1,638±724) (p=0.001)
PAD < CG (766±753 vs. 1,285±1,029) (p<0.001)

Crowther et al.28 CG (n=11)
PAD (n=11)

Pedometer
Number of steps

Distance covered (Km)
Energy spent (Kcal)

PAD < CG (18,554±17,519 vs. 45,603±13,157) (p<0.01)

PAD < CG (9.9±10.4 vs. 30.2±9.3) (p<0.01)

PAD < CG (653±576 vs. 1,954±694) (p<0.01)

DAP – peripheral arterial disease; GC – control group; LTPA – Leisure Time Physical Activity; JSC PAS – Johnson Space Center Physical Activity Scale.

Table 1. Summary of the studies that compared the physical activity levels of patients with peripheral arterial disease to control individuals.

DeCS/MeSH – Termos/Terms

Atividade motora/Motor activity

or

Exercício/Exercise

or

Caminhada/Walking

AND

Doença vascular periférica/Peripheral arterial diseases

or

Claudicação intermitente/Intermittent claudication

or

Arteriopatias oclusivas/Arterial occlusive diseases

Limites/Limits

Humanos/Humans 
Data de Publicação: 0 até 2010/Publication date: 0 to 2010

Figure 1. Descriptors and terms used in the electronic search MeSH – 
Medical Subject Headings; DeCS – Descritores em Ciências da Saúde.
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different paces and observed that individuals with PAD are 
less active at medium and high walking paces3.

Five studies compared the physical activity level of 
individuals with PAD who had different characteristics. 
(Table 2). The results indicated that the individuals without 
history of falls, surviving, with lower disease severity and 

engaged in systematic programs of physical activity pre-
sented higher physical activity levels.

Table 3 shows the studies that analyzed hemorheologi-
cal, hemodynamic and body composition variables in in-
dividuals with PAD and different levels of physical activity. 
The results of the studies that analyzed hemorheological 

Author Groups Measurement instrument Variables analyzed Main results

Gardner and 
Montgomery29

WOHF (n=346)
Accelerometer Units of PA WOHF > WHF (p<0.001)

WHF (n=120)

Garg et al.4
Surviving (n=326)

Accelerometer Units of PA Surviving > deceased (p=0.02)
Deceased (n=134)

Gardner and Clancy6

High ABI (n=94)
Medium ABI (n=164)

Low ABI (n=84)
LTPA

LTPA High ABI > Medium ABI > Low ABI (p=0.03)

LTPA - low intensity High ABI = Medium ABI = Low ABI (p=0.54)

LTPA - moderate intensity High ABI > Medium ABI > Low ABI (p<0.02)

LTPA - high intensity High ABI > Medium ABI > Low ABI (p<0.01)

McDermott et al.30

3-7 times/without (n=143)

Accelerometer Units of PA
3-7 times/without > 1-2 times/without>  

Not active (p<0.01) 
1-2 times/without (n=83)

Not active (n=191)

Gardner et al.11
Sedentary (n=299)

JSC PA Scale Active >sedentary (p<0.001)
Active (n=135)

Table 2. Summary of the studies that compared the physical activity levels of individuals with peripheral arterial disease to different characteristics.

PA – Physical Activity; ABI – arm-brachial index; W – walking; LTPA – Leisure Time Physical Activity, JSC PAS – Johnson Space Center Physical Activity Scale; WOHF – without history of falls; 
WHF – with history of falls.

Author n Instrument PA categorization Variables analyzed Main results

McDermott et al.26 188 Accelerometer 
Quintiles  

(Units of PA)

Dimers-D (μg/mL) Q1>Q2<Q3>Q4>Q5 (p=0.002)

Prothrombin F1+2 (nmol/L) Q1<Q2>Q3<Q4>Q5 (p<0.001)

C-reactive protein (mg/dL) Q1<Q2>Q3<Q4>Q5 (p=0.014)

Tissue plasminogen activator (t-PA) Q1=Q2=Q3=Q4=Q5 (p=0.164)

Plasminogen activator inhibitor (PAI-1) Q1=Q2=Q3=Q4=Q5 (p=0.109)

t-PA/PAI-1 ratio Q1=Q2=Q3=Q4=Q5 (p=0.506)

Craft et al.22 403 Accelerometer
Quartiles  

(Units of PA)

C-reactive protein (mg/mL) Q1>Q2>Q3<Q4 (p=0.00)

Isoleucine-6 (pg/mL) Q1>Q2>Q3=Q4 (p<0.001)

Homocysteine (μmol/L) Q1>Q2=Q3=Q4 (p=0.00)

Intercellular adhesion molecule (ICAM) (ng/mL) Q1>Q2<Q3>Q4 (p=0.02)

Vascular cell adhesion molecule (VCAM) (ng/mL) Q1>Q2>Q3>Q4 (p<0.001)

Dimers-D (μg/mL) Q1>Q2>Q3<Q4 (p=0.00)

Gardner and 
Killewich21 106 Accelerometer

Tertiles  
(Energy spent – Kcal)

t-PA T1<T2<T3(p<0.05)

PAI-1 T1 >T2 >T3 (p<0.05)

Payvandi et al.9 111 Accelerometer
Tertiles  

(Units of PA)

Initial diameter of brachial artery (mm) T1>T2>T3 (p=0.042)

Flow (mm³/s) T1=T2=T3 (p=0.446)

Heart rate T1=T2=T3 (p=0.184)

Brachial artery diameter 60 sec after reactive 
hyperemia (mm)

T1=T2=T3 (p=0.188)

Δ Brachial artery diameter with reactive hyperemia 
(mm)

T1>T2<T3 (p=0.0008)

Δ Brachial flow diameter (%) T1 >T2<T3 (p=0.0003)

McDermott et al.8 439 Accelerometer
Tertiles  

(Units of PA)
Calf muscle area (mm²) T1<T2<T3(p<0.01)

Calf muscle density (mg/cm³) T1<T2<T3(p<0.01)

Table 3. Summary of the studies that analyzed hemodynamic, hemorheological and body composition variables of individuals with peripheral arterial 
disease to different levels of physical activity.

PA – physical activity 
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variables found a negative association of physical activity 
level with levels of inflammatory and platelet aggregation 
markers. However, for coagulation markers, the results 
were controversial, as one study observed a negative asso-
ciation of physical activity levels with levels of coagulation 
markers and another study did not observe any significant 
association. Only one study analyzed the hemodynamic 
variables, with the results indicating a positive association 
of the physical activity level with the initial diameter of bra-
chial artery, the size of brachial artery diameter with reac-
tive hyperemia and the size of the brachial flow diameter 
with reactive hyperemia.

Only one study analyzed the body composition vari-
ables, with the results indicating a positive association 
of physical activity levels with calf muscle area and calf 
muscle density.

Discussion

The main findings of this study were: (i) the physical 
activity level of individuals with PAD is lower than the level 
of those with no disease; (ii) among the individuals with 
PAD, lower levels of physical activity are observed in those 
with higher severity of the disease, with history of falls and 
in those not engaged in systematic physical activity pro-
grams; and (iii) individuals with PAD with higher levels of 
physical activity showed better health parameters.

Most studies used direct methods, with the accelerome-
ter as the most frequently used method3,4,8,9. This is an inter-
esting aspect, as the accelerometer is considered an instru-
ment sensitive to movement intensity and quantity and it is 
more reliable and durable than the spring mechanisms, such 
as the pedometer10. The accelerometer is more precise when 
the prevailing activity is walking, and, since this is the main 
type of physical activity of individuals with PAD, the utili-
zation of accelerometers seems more adequate to this popu-
lation. However, some studies also used indirect methods, 
such as The Minnesota Leisure Time Physical Activity ques-
tionnaire (LTPA) and the The Johnson Space Center Physical 
Activity Scale (JSC PAS) to quantify the physical activity 
level of individuals with PAD. Although the validation of 
these methods is questionable in this population3,5,6,11,12, the 
results of one of the studies included in this review showed 
that these methods allow the comparison of individuals 
with and without PAD, providing similar results to those 
that used direct methods5.

All studies included in the review showed that individu-
als with PAD are less physically active than individuals with 
no disease. In addition, the analysis showed that individuals 
with PAD perform from 13 to 205% less physical activity 

than individuals with no disease, depending on the ana-
lyzed instrument and variable. The lower level of physical 
activity of individuals with PAD was already expected and 
can be explained by the symptoms of IC, which make pa-
tients perform less physical activity to avoid the occurrence 
of these symptoms. Indeed, one of the studies observed that 
the individuals with PAD are less active particularly in ac-
tivities of moderate and high intensity3. As IC symptoms 
in these patients occur earlier when they practice more in-
tense physical activities, the patients probably avoid physi-
cal activities of moderate and high intensity to prevent the 
occurrence of IC symptoms.

Among the factors that seem to be related to the physi-
cal activity level of individuals with PAD, the disease se-
verity seems to be one of the most important. One study 
showed that individuals with lower ABI, the main indicator 
of disease severity, were those with lowest levels of physi-
cal activity6. Studies have indicated that the severity of PAD 
limits the individual’s participation in physical activities 
due to a number of reasons6,7,13. First, the ABI is an indi-
cation of low blood flow to peripheral muscles14. Second, 
the individuals with higher disease severity present lower 
walking efficiency, which can also cause IC symptoms15. 
Lastly, studies have shown that the higher disease severity 
is related to impaired metabolic capacity to produce energy 
through the aerobic pathways16,17. All these factors make in-
dividuals with higher PAD severity to present IC symptoms 
earlier, resulting in greater functional limitation.

Another interesting result was observed in a follow-up 
study included in this review. The study showed that physi-
cal activity level of individuals with PAD that died was sig-
nificantly lower than in surviving individuals4. These results 
show that reduced physical activity in daily life predicts a 
higher index of cardiovascular morbidity and mortality in 
individuals with PAD4,11. These results are similar to those 
from studies performed in other populations showing that 
more physically active individuals present lower cardiovas-
cular morbidity and mortality18-20.

According to the results of this review, individuals with 
PAD who have higher physical activity level present better 
levels of inflammatory, hemodynamic and body composi-
tion markers8,9,21,22. PAD is a marker of atherosclerotic risk, 
caused by different factors that include inflammation23. As 
mentioned above, the main indicator of PAD prognosis is 
the ABI, but some studies suggest that inflammation can 
independently affect the susceptibility of individuals with 
PAD to future cardiovascular events24,25. In order to possi-
bly postpone those events, individuals with PAD have to in-
clude physical activity practices, for leading to symptomatic 
improvement, besides reducing inflammatory markers23.
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The association of muscle mass indicators with higher 
physical activity level observed in individuals with PAD 
seems to be related to a higher tolerance to walking in in-
dividuals with higher muscle mass in the leg8,26. This way, it 
seems that larger muscle mass may favor the walking capac-
ity, enabling increased levels of physical activity in patients 
with PAD.

The current review has some limitations. Out of the 
studies selected for review, it can be noticed that, even 
though differences were detected between the groups 
with PAD and individuals with no disease, it is not known 
whether the quality of such studies may have compromised 
the power of recommending or not the use of the interven-
tions under analysis. Another limitation is that those are all 
cross-sectional studies and it was not possible to establish a 
cause-effect relation in them. 

Conclusion

The results of this review allow the conclusion that 
most studies indicate that individuals with PAD present 
lower levels of physical activity than the individuals with no 
the disease. In addition, among the individuals with PAD, 
those who are more physically active present better health 
parameters.
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