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REVIEWARTICLE

Treatment for intermittent claudication and the effects on
walking distance and quality of life
L M Kruidenier*, W Viechtbauer†, S P Nicolaï‡, H Büller§, M H Prins** and J A W Teijink††

The objective of the study was to provide an overview of the most common treatments for intermittent claudication and to
determine the effectiveness in improving walking distance and quality of life based on a combination of direct and indirect evidence.

We included trials that compared: angioplasty, surgery, exercise therapy or no treatment for intermittent claudication. Outcome

measurements were walking distance (maximum, pain-free) and quality of life (physical, mental). We used a network meta-analysis
model for the combination of direct and indirect evidence. We included 42 studies, presenting 3106 participants. The network meta-

analysis showed that supervised exercise therapy (Δ = 1.62, P < 0.01), angioplasty (Δ = 1.89, P < 0.01) and surgery (Δ = 2.72, P = 0.02)

increased walking distance significantly more than no treatment. Furthermore, supervised exercise therapy (Δ = 0.60, P < 0.01),
angioplasty (Δ = 0.91, P = 0.01) and surgery (Δ = 1.07, P < 0.01) increased physical quality of life more than no treatment. However, in

the sensitivity analysis, only supervised exercise therapy had additional value over no symptomatic treatment (Δ = 0.66, P < 0.01). In

conclusion, this network meta-analysis indicates that supervised exercise therapy is more effective in both increasing walking
distance and physical quality of life, compared with no treatment. Angioplasty and surgery also increase walking distance, compared

with no treatment, but results for physical quality of life are less convincing.

Key words: intermittent claudication; exercise therapy; percutaneous vascular intervention; bypass surgery

Introduction

Intermittent claudication is a symptom of peripheral arterial
disease and is described as an uncomfortable or painful
feeling in the calves, buttocks or thighs that is experienced
while walking and that is relieved by a short rest.1 Survival
of patients with intermittent claudication is decreased,
mainly due to cardiac and cerebrovascular co-morbidity;2

however, the prognosis of the leg is favorable.3,4 In the vast
majority of cases, intermittent claudication is not a limb-
threatening condition. Nevertheless, it has a considerable
negative influence on the patient’s functional capacity,

ambulatory activity and quality of life.5–7 Therefore, treat-
ment of intermittent claudication aims for functional
improvement and increase in quality of life rather than
limb-salvage.

Exercise therapy is the oldest suggested therapy for
intermittent claudication.8 More recently, surgical9 and
endovascular interventions10 were described. Traditionally,
studies evaluating invasive interventions for intermittent
claudication mainly focused on results of increased blood
flow rather than functional improvement and changes in
quality of life. However, objective indices of peripheral
arterial disease (e.g. ankle–brachial index, angiographic
extent of the disease) only correlate weakly with functional
capacity and quality of life.11 More importantly, correlations
between hemodynamic improvements and improvements in
functional capacity, quality of life and symptoms are only
modest.12–14 This indicates that outcome measurements
other than hemodynamics would be more valuable to
describe the results of treatment for intermittent claudica-
tion. Furthermore, as was recently described by Cao and De
Rango,15 the discussion about the best treatment of inter-
mittent claudication is ongoing and lack of evidence of
more recent developed techniques was underlined.
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The objective of this meta-analysis is to provide an over-
view of evidence of the most frequently used treatments for
intermittent claudication and to determine their effective-
ness in improving walking distance and quality of life.

Materials and methods

Selection criteria

All clinical trials that compared at least two of the following
treatments for intermittent claudication: angioplasty,
surgery, exercise therapy or no treatment were potentially
eligible for inclusion in the meta-analysis. Additional
inclusion criteria were presence of intermittent claudication
(Fontaine stage 2/Rutherford stages 1–3), walking distance
(assessed on a treadmill) and/or quality of life as an
outcome measurement.

Exclusion criteria were a follow-up duration of less than
three months and stages of peripheral arterial disease other
than intermittent claudication. Furthermore, studies in
languages other than English, German or Dutch were
excluded.

Search strategy

We conducted a search in Pubmed and Embase until
February 2009 with the following search terms: peripheral
arterial disease, intermittent claudication, peripheral arterial
obstructive disease, peripheral vascular disease, peripheral
arterial occlusive disease, PAD and PAOD; angioplasty,
exercise, walking, endarterectomy and bypass; and quality of
life, QOL, short form 36, SF-36, Rand 36, euroqol, sickness
impact profile, SIP, vascuqol and walking distance. The
reference lists of relevant articles were hand-searched for
additional studies.

One author (LMK) selected potentially eligible trials
based on the abstracts. These studies were then indepen-
dently assessed for suitability by two additional authors
(LMK, JAWT). If necessary, a third reviewer (MHP) was
asked for conclusive advice.

Interventions

Interventions were categorized into no treatment, non-
supervised exercise therapy (non-SET), supervised exercise
therapy (SET), angioplasty, surgery, conservative treatment
or invasive treatment by two reviewers (LMK, MHP).

No treatment was defined as no treatment or the use of
placebo tablets with or without treatment of vascular risk

factors and without any advice to exercise. Non-SET was
defined as a single or repeated advice and/or information
on exercise. Supervision of exercise was considered to be
present if a nurse or physiotherapist was present during the
training sessions. Within the definition of angioplasty, both
angioplasty alone and angioplasty with (primary or selec-
tive) stent placement or laser-assisted angioplasty were
accepted. The surgical category consisted of bypass surgery
as well as endarterectomy.

Conservative and invasive treatments are categories with
mixed treatment modalities. Studies for which it was not
clear as to what the exact treatment was or no differen-
tiation was made between the various invasive or conserva-
tive treatments were categorized in a mixed category (e.g.
angioplasty and surgery).

Outcome measurements

The primary outcome measurement was the absolute clau-
dication distance (maximum walking distance) as measured
by a treadmill test. A progressive treadmill test (constant
speed, increasing slope) was preferred, but if not available a
continuous treadmill test (constant speed and slope) was an
alternative.

Secondary outcome measurements were the initial clau-
dication distance (pain-free walking distance) and quality of
life. The preferred quality-of-life assessment was the
medical outcomes study 36-item short-form health survey
(SF-36), but other quality-of-life instruments were also eli-
gible. The SF-36 was summarized into a physical health
component and a mental health component.16 Alternative
quality-of-life questionnaires were also summarized into
physical and mental health components.

Assessment of quality of the reports

One reviewer assessed (LMK) and a second confirmed
(SPN) the quality of each trial according to the criteria of
Jadad et al.17 Double blinding was not considered, because
in trials comparing conservative and invasive treatments
blinding is not possible. We gave each trial a summary
score ranging from 0 to 3.

Data extraction and calculation

If available, from each treatment arm of each study, we
extracted the number of patients, baseline standard devi-
ation, baseline mean and follow-up mean for walking dis-
tance (absolute and initial claudication distance) and quality
of life (mental and physical health). Data of the last
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assessment in the study were used for the analyses. If these
data were not available authors were contacted. If authors
did not respond to our request or did not have the
requested data available, the data were, if possible, calculated
based on other information presented in the articles using
various methods.18 A description of the calculations and
methods used can be found in Appendix 1.

Statistical analysis

For all outcome measurements, the standardized mean
change between the baseline and follow-up assessment for
each treatment arm in the individual studies was calculated
(i.e. mean at follow-up minus baseline mean, divided by the
baseline standard deviation).

Direct evidence means a direct comparison of different
treatments in a (randomized) controlled trial. Indirect evi-
dence means that there is no trial that directly compares
the different treatments. However, if two trials compare,
for example, treatment B with, respectively, treatment A
and C, something can be said about the effectiveness of A
versus C. For example, if treatment A is more effective
than treatment B and treatment B is more effective than
treatment C, a logical conclusion is that treatment A is
more effective than treatment C although no direct com-
parison is made.

The direct evidence about the relative effectiveness of
one intervention compared with another was then expressed
in terms of the difference between the standardized mean
change values. These effect sizes were then meta-analyzed
based on a random-effects model using restricted
maximum-likelihood estimation when at least three effect
size estimates were available (with only two estimates, a
fixed-effects model was used).

For the combination of the direct and indirect evidence,
we used an arm-based network meta-analysis model19 for
each outcome measure (the network of evidence for the
mental health component of quality of life yielded two dis-
connected sets of interventions, which were examined sep-
arately). A single parameter for the random effects variance
and a constant correlation of 0.5 between the random
effects within a study was assumed, so that the amount of
heterogeneity between all pair-wise intervention contrasts
was constrained to be equal.20 The models were fitted with
restricted maximum-likelihood estimation. Based on the
fitted models, a relative intervention effectiveness can then
be obtained for any two interventions connected with each
other via the network of evidence, even if no direct evidence
is available to compare those two treatments. For the
network meta-analysis, we also conducted sensitivity

analyses, leaving out all studies with Jadad scores below 2
(all non-randomized trials).

Results

One hundred forty-three potential eligible articles were ident-
ified up to September 2008. We had to exclude 96 articles for
the following reasons: no intermittent claudication (n = 9);
cohort study evaluating just one treatment (n = 29); other
treatments described than those included in the meta-analysis
(n = 10); no treatment specified (n = 15); outcome measure-
ment other than walking distance or quality of life (n = 13);
duplicate publications (n = 10); follow-up less than three
months (n = 7); and other reasons (n = 3), leaving 42 studies
reported in 47 articles for inclusion in the meta-analysis.
References of the excluded articles are listed in Appendix 2.

Description of the studies

The main characteristics of the included studies are pre-
sented in Table 1. Thirty-six articles reported results of ran-
domized controlled trials, four articles concerned controlled
trials and seven studies were cohort studies, presenting the
results of a total of 3106 participants (no treatment 504,
non-SET 531, SET 982, angioplasty 333, surgery 198, con-
servative 341 and invasive 217).

Absolute claudication distance

Data for the absolute claudication distance at the end of the
study were available for 35 studies.8,9,21–53 The majority
of the included trials compared SET with either non-SET
(n = 14) or no treatment (n = 15).

Figure 1a presents the results using only direct evidence.
The most obvious result is that SET is on average better in
increasing the absolute claudication distance than both
non-SET (P < 0.01) and no treatment (P < 0.01) based on 14
and 15 studies, respectively. The combined direct and indir-
ect evidence is presented in Figure 2a – results for SET are
robust. Furthermore, the combined analysis suggests that
angioplasty and surgery increase absolute claudication dis-
tance more than non-SET and no treatment, although the
comparison of surgery with non-SET just failed to reach
statistical significance (P = 0.06).

In the sensitivity analysis, 14 studies were excluded. Six
of the excluded studies compared non-SET with SET and
eight studies compared no treatment with SET. Combining
direct and indirect evidence, the results for all comparisons
remained. Results of the sensitivity analysis are presented in
Table 2.
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Table 1 Characteristics of the included studies

Study Design
Jahad
points Treatment N

Loss to
follow-up

Follow-up
(months) Outcome Treadmill protocol

Aquarius55 Cohort 1 Non-SET 107 22% 12 SF-36 X
Invasive 77

Brothers56 Cohort 0 Conservative 77 NA 12 SF-36 X
Surgery 30
Angioplasty 6

Cheetham21 RCT 3 Non-SET 30 7% 12 ACD,
SF-36

3.5 km/hour, 12%

SET 29
Collins57 RCT 2 No treatment 25 12% 6 SF-36 X

SET 27
Crowther22 RCT 1 Non-SET 11 NA 12 ACD, ICD 3.2 km/hour, every 2 minutes 2%

increase
SET 10

Currie58 Cohort 1 Non-SET 78 8% 3 SF-36 X
Angioplasty 74
Surgery 34

Dahllöf23 RCT 1 No treatment 8 NA 6 ICD, ACD 4.0 km/hour, 0%
SET 10

Dahllöf24 RCT 1 No treatment 11 29% 12 ICD, ACD 4.0 km/hour, 0%. After 10 minutes
6.0 km/hour

SET 23
Degischer25 CT 1 Non-SET 23 14% 6 ICD, ACD 3.2 km/hour, every 2 minutes 2%

increase
SET 46

Feinglass59 Cohort 1 Conservative 145 18% 18 SF-36 X
Surgery 60
Angioplasty 44

Gardner26 RCT 2 No treatment 30 49% 18 ICD, ACD 3.2 km/hour, every 2 minutes 2%
increase

SET 31
Gardne60 RCT 2 No treatment 30 49% 6 SF-36 X

SET 31
Gelin27 RCT 3 No treatment 89 15% 12 ACD Unknown speed with increasing

slope
SET 88
Invasive 87

Gibellini28 RCT 1 No treatment 20 8% 6 ICD, ACD 3.0 km/hour, 0%
SET 20

Regensteiner RCT 2 No treatment 9 24% 3 ICD, ACD 3.2 km/hour, every 3 minutes 3.5%
increase

SET 10
Hiatt29 RCT 2 No treatment 10 10% 3 ICD, ACD 3.2 km/hour, every 3 minutes 3.5%

increase
SET 10

Hobbs30 RCT 3 Non-SET 7 4% 6 ICD, ACD 3.0 km/hour, 10%
SET 7
Angioplasty 9

Hobbs31 RCT 1 Non-SET 9 NA 6 ICD, ACD 3.0 km/hour, 10%
SET 9

Continued
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Table 1 Continued

Study Design
Jahad
points Treatment N

Loss to
follow-up

Follow-up
(months) Outcome Treadmill protocol

Hodges32 RCT 2 Non-SET 14 NA 3 ACD 3.2 km/hour, every 2 minutes 2%
increase

SET 14
Holm33 RCT 1 No treatment 6 NA 4 ICD, ACD Unknown

SET 6
Imfeld61 CT 1 Non-SET 20 20% 6 SF-36 X

SET 18
Izquierdo-Porrera34 Cohort 0 No treatment 14 NA 6 ICD, ACD 3.2 km/hour, every 2 minutes 2%

increase
SET 34

Jansen35 RCT 1 No treatment 24 NA 24 ICD, ACD 3.5 km/hour, 10%
SET 24

Kakkos37 RCT 3 Non-SET 9 38% 12 ICD, ACD,
SF-36

3.5 km/hour, 10%

SET 12
Langbein38 RCT 2 No treatment 25 12% 6 ACD 3.0 km/hour, every 0.5 minute 0.5%

increase. After 6 minutes every 3
minutes 0.32 km/hour increase

SET 27
Larsen8 RCT 2 No treatment 7 0% 6 ICD, ACD 4.6 km/hour, 0% or 8% or 16%

Non-SET 7
Lee39 CT 0 Non-SET 37 NA 6 ICD, ACD,

SF-36
3.8 km/hour, 10%

SET 33
Lundgren9 RCT 3 SET 25 16% 12 ICD, ACD 4.0 km/hour, 0%

Surgery 25
Mannarino41 CT 0 No treatment 8 NA 6 ICD, ACD 2.0 km/hour, 12%

SET 8
Mannarino40 RCT 1 No treatment 10 NA 6 ICD, ACD 2.0 km/hour, 12%

SET 20
Mika54 RCT 2 No treatment 49 18% 3 ICD 3.2 km/hour, 12%

SET 49
Mika42 RCT 2 No treatment 30 8% 3 ICD, ACD 3.2 km/hour, every 3 minutes 3.5%

increase
SET 30

Nielsen43 RCT 3 Non-SET 26 12% 3 ACD 3.8 km/hour, 8%
SET 25

Nylaende44 RCT 3 Non-SET 28 14% 24 ICD, ACD 3.0 km/hour, 10%
Angioplasty 28

Patterson45 RCT 2 Non-SET 30 37% 6 ICD, ACD,
SF-36

1.6 km/hour, 5%. Every 5 minutes
increase in speed and slope

SET 30
Pell62 Cohort 1 Conservative 119 22% 6 SF-36 X

Surgery 19
Angioplasty 19

Perkins46 RCT 2 SET 26 34% 70 ACD 3.0 km/hour, 10%
PTA 30

Continued
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Initial claudication distance

Data from 30 studies, reporting 32 comparisons on
the initial claudication distance, were available
(Figure 1b).8,9,22–26,28–31,33–37,39–42,44,45,47–54 Most trials com-
pared SET with non-SET (n = 11) or SET with no treatment
(n = 14).

The most obvious result is that SET increases initial
claudication distance more than both no treatment and
non-SET. The results based on only the direct comparisons
for initial claudication distance are depicted in Figure 1b.

Combining both direct and indirect evidence, SET,
angioplasty and surgery are more effective when compared
with no treatment in increasing initial claudication distance.
Additionally, surgery performs better than non-SET, SET
and angioplasty.

In the sensitivity analyses (Table 2), 14 studies were
excluded. Six of the excluded studies compared non-SET
with SET and eight studies compared no treatment with

SET. Combining direct and indirect evidence, SET, angio-
plasty and surgery remain better in improving initial claudi-
cation distance compared with no treatment. Surgery is still
more effective than non-SET, SET and angioplasty, although
the comparison with angioplasty just failed to reach statisti-
cal significance (P = 0.06).

Physical health

Data from 19 studies reported 29 direct comparisons for
physical health (Figure 1c).21,37,39,45,47–49,52,55–65 Using only
direct evidence, SET increases physical health more than no
treatment (P = 0.01). Other direct results for physical health
are presented in Figure 1c.

Combining direct and indirect evidence, SET, angio-
plasty and surgery are more effective in improving physical
health when compared with no treatment. Furthermore,
angioplasty and surgery are more effective than both

Table 1 Continued

Study Design
Jahad
points Treatment N

Loss to
follow-up

Follow-up
(months) Outcome Treadmill protocol

Regensteiner63 RCT 2 No treatment 10 10% 3 SF-20 X
SET 10

Regensteiner47 RCT 2 Non-SET 10 0% 3 ICD, ACD,
SF-20

3.2 km/hour, every 3 minutes 3.5%
increase

SET 10
Savage48 RCT 1 Non-SET 10 NA 6 ICD, ACD,

SF-36
3.2 km/hour, every 2 minutes 2%

increase
SET 11

Spronk49 RCT 3 SET 75 7% 12 ICD, ACD,
SF-36

3.5 km/hour, 0%

Angioplasty 75
Stewart50 RCT 3 Non-SET 26 8% 6 ICD, ACD 2.5 km/hour, 10%

SET 29
Taft64 RCT 3 No treatment 57 32% 12 SIP X

SET 61
Invasive 53

Tisi51 RCT 1 Non-SET 17 NA 12 ICD, ACD 3.0 km/hour, 10%
SET 22

Tsai52 RCT 2 No treatment 32 17% 3 ICD, ACD,
SF-36

3.2 km/hour, every 2 minutes 2%
increase

SET 32
Wann-Hansson65 Cohort 1 Angioplasty 18 21% 12 SF-36 X

Surgery 30
Whyman53 RCT 3 Non-SET 32 11% 24 ICD, ACD 4.0 km/hour, 10%

Angioplasty 30

Non-SET, non-supervised exercise therapy; SET, supervised exercise therapy; RCT, randomized controlled trial; CT, controlled trial; NA, not available; SF,
short form; ACD, absolute claudication distance; ICD, initial claudication distance; SIP, sickness impact profile
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non-SET and conservative treatment. The results of the
combined direct and indirect evidence are presented in
Figure 2c.

For the sensitivity analysis, eight studies were excluded,
leaving 11 studies describing 12 direct comparisons. SET
was compared with no treatment (n = 5), non-SET (n = 4),

Figure 1 Continued
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angioplasty (n = 1) and invasive treatment (n = 1).
Furthermore, invasive treatment was compared with no
treatment. In the sensitivity analysis, the results of SET
compared with no treatment remain in favor of SET with a

difference in standardized change of 0.66 (95% CI 0.20–
1.13). All other treatments are not significantly different
from each other, or comparisons are excluded from the
analysis as part of the sensitivity analysis.

Figure 1 Results of the direct comparisons. In this figure only direct evidence is gathered for all outcome measurements. In the gray blocks, the
different treatments are indicated. In the white blocks, the number of studies (n), the difference in standardized change (Δ) with a 95% confidence
interval, and the P value are noted. The arrows indicate the direction of the effect and the head of the arrow points to the more effective treatment.
(a), (b) and (c) describe the results of the absolute claudication distance, initial claudication distance and physical health. Non-SET, non-supervised
exercise therapy; SET, supervised exercise therapy

Figure 2 Continued
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Mental health

Data from 14 studies reported 20 direct comparisons for
mental health.37,39,45,47,48,52,55–57,60,62–65 None of the
included treatments differed significantly from each other
in the direct, indirect and sensitivity analysis (data not
shown).

Discussion

This network meta-analysis shows that SET, angioplasty
and surgery are more beneficial in increasing pain-free
and maximum walking distance as compared with no treat-
ment. For physical health, SET has an additional benefit
compared with no treatment. For angioplasty and surgery,

Figure 2 Results of the network meta-analysis. In this figure, both direct and indirect evidence is combined for all outcome measurements. In the
right blocks, forests plots are shown that compare the treatments with no symptomatic treatment as reference. Results are indicated as difference in
standardized change (Δ) with a 95% confidence interval. In the left blocks, the other treatments are compared with each other. Results are indi-
cated as the difference in standardized change (Δ) with the P value. A positive Δ indicates that the treatment modality in the column (bold) is
superior to the treatment modality in the row (cursive). A negative Δ indicates the opposite. (a), (b) and (c) describe the results of the absolute
claudication distance, initial claudication distance and physical health, respectively. Non-SET, non-supervised exercise therapy; SET, supervised
exercise therapy
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improvements in physical health compared with no treat-
ment are seen in the combined analysis. However, in the
sensitivity analysis this was not a robust result. None of the
studied treatments had any effect on mental health.

Moreover, no obvious differences in effectiveness were
found when comparing SET, angioplasty and surgery with
each other. Only for increasing pain-free walking distance,
surgery seems more effective than SET.

Watson et al.66 compared exercise therapy with other
treatments and concluded that compared with no treatment,
exercise therapy significantly improved maximum walking
distance. Evidence for exercise compared with other treat-
ments was limited.

A meta-analysis of Fowkes and Gillespie67 compared
angioplasty with non-surgical management. Two studies are
included in this meta-analysis and with the non-SET-based
study results, angioplasty was significantly better than non-
surgical management. However, as in our meta-analysis, with
the SET-based study results, no significant difference was
found between angioplasty and non-surgical management.
Spronk et al.14 compared exercise therapy with angioplasty
and found that both treatments brought about improvements
in physical health-related quality of life. However, no differ-
ences between exercise and angioplasty were found.

One meta-analysis compared bypass surgery with other
treatments for patients with chronic lower-limb ischemia.68

The authors concluded that there was limited evidence for a
superior effectiveness of bypass surgery compared with
other treatments and that further large trials are required.

The results from the literature mentioned above are in
line with the results of our current network meta-analysis.

A striking finding of this meta-analysis is the discre-
pancy between the number of trials studying the effect of
exercise therapy (n = 43) compared with the number that
studied the effect of angioplasty/surgery (n = 14). This
imbalance had implications for the sensitivity analyses as
almost no studies remained in the analyses to compare
angioplasty and surgery with other treatments. Therefore,
further research is needed to assess the functional and
quality-of-life outcomes of especially angioplasty and
surgery.

Limitations

To establish the effectiveness of an intervention, direct evi-
dence from randomized controlled trials should be used
whenever possible. However, due to the limited number of
high-quality direct comparisons, indirect evidence was
added to the current meta-analysis, bringing uncertainty to
our results.

Another potential limitation is the inclusion of several
non-randomized and cohort studies in the meta-analysis.
Lack of randomization may result in biased effect size esti-
mates, especially when patient characteristics play a role in
selecting the treatment. To address this problem, we per-
formed sensitivity analyses that excluded all non-
randomized trials.

Finally, we used end-of-study data as the primary
outcome instead of a fixed follow-up time for each study.
The reason was that many studies differed in follow-up and
that the number of studies was not sufficient to do the ana-
lyses for the different follow-up periods separately. Clearly,
follow-up time could have an influence on the results of the
different interventions (e.g. the time until maximum treat-
ment effect for angioplasty is different than for SET). We
examined this issue by including follow-up time as a poten-
tial moderator in the meta-analyses of the direct compari-
sons. However, no moderating effects of follow-up time
were found.

According to the current meta-analysis, three treatment
options for increasing walking distance in patients with
intermittent claudication are effective, namely SET, angio-
plasty and surgery. However, not only the effectiveness of a
treatment, but also the complication risks should be taken
into consideration when making a treatment plan for an
individual patient. SET is an effective, as well as safe, option

Table 2 Results of the sensitivity analyses*

Absolute
claudication
distance

Initial
claudication
distance

Physical
health
component

Surgery Δ = 2.84 (0.17
to 5.50)

Δ = 10.4 (4.86
to 15.95)

X

Angioplasty Δ = 2.18 (0.72
to 3.65)

Δ = 4.55 (1.23
to 7.88)

Δ = 0.81
(−0.21 to
1.84)

SET Δ = 1.74 (0.89
to 2.58)

Δ = 3.16 (1.45
to 4.88)

Δ = 0.66 (0.20
to 1.13)

Invasive Δ = 1.35 (−0.58
to 3.27)

X Δ = 0.16
(−0.68 to
1.00)

Non-SET Δ = 0.76 (−0.33
to 1.86)

Δ = 2.38 (0.04
to 4.73)

Δ = 0.29
(−0.46 to
1.04)

Conservative X X X

SET, supervised exercise therapy; non-SET, non-supervised exercise
therapy
*Data are presented as difference in standardized change (δ) and 95%
confidence interval. All data shown use no symptomatic treatment as
referent treatment
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to treat patients with intermittent claudication given that it
is a non-invasive treatment. On the other hand, both angio-
plasty and bypass surgery are invasive treatment options
with known morbidity and mortality. Taking the results
from this meta-analysis plus the known complication risks
from invasive treatment into account, the clinical impli-
cation should be that patients with intermittent claudication
should first be treated with supervised exercise therapy.
Accordingly, efforts should be made to make supervised
exercise programs universally available for patients with
intermittent claudication.

In conclusion, supervised exercise therapy is more effec-
tive in both increasing walking distance and physical health
when compared with no treatment in patients with inter-
mittent claudication. Angioplasty and surgery also increase
walking distance, compared with no treatment, but results
for physical quality of life are based on mostly non-
randomized trials.

Large randomized controlled trials comparing super-
vised exercise therapy, angioplasty and bypass surgery in
terms of walking distance and quality of life are necessary
to establish the potential extra benefits of angioplasty
and bypass surgery in the treatment of intermittent
claudication.
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Appendix 1 – Detailed description of data
calculation

When medians and inter-quartile ranges (IQR) were
reported, the mean and SD were estimated by assuming that
the median was equal to the mean and the SD was the IQR
divided by 1.35 (Cochrane Handbook).18

Walking distance

One trial, Cheetham et al.,21 did not report standard devi-
ations for walking distances and data were calculated using
the reported P values. Dahllöf et al.23 and Holm et al.33 did

not report complete data for the control group. We esti-
mated the walking distances for the control group based on
the text and the results for the intervention group. The
follow-up means for walking distance of Dahllöf et al.24 and
Stewart et al.50 were calculated using the percentage increase
and the mean on baseline. Gibellini et al.28 reported the
walking distance of the supervised exercise group for symp-
tomatic and asymptomatic patients separately. For these
groups, one common mean and standard deviation was cal-
culated. In the study of Larsen et al.,8 individual patients
performed different treadmill tests and for each patient the
total amount of consumed calories was calculated and then
extrapolated to the walking distance of one treadmill proto-
col. Mannarino et al.40 reported the results of SET versus
SET combined with antiplatelet therapy in different
groups. For these groups one common mean and standard
deviation was calculated and included in the meta-analysis.

Quality of life

The physical and mental health component were calculated
from the eight subscales according to the scoring algor-
ithm,16 taking correlations between subscales into account.
Five studies only reported parts of the subscales.
Component scores were then calculated in a similar way,
but using only the available subscales. Spronk et al.49

reported all four subscales of the physical health component
(physical function, bodily pain, physical role and general
health), but no subscales of the mental health component.
Currie et al.58 reported physical function, bodily pain and
physical role, whereas Feinglass et al.59 and Imfeld et al.61

reported physical function and bodily pain. Cheetham
et al.21 only reported physical function. Two studies of
Regensteiner et al.36,63 used the SF-20, reporting five of six
subscales (physical function, social function, role function-
ing, overall health and wellbeing). The subscales physical
function and overall health were merged to physical health
and social function and wellbeing were merged to form the
mental health component. Taft et al.64 reported a physical
and mental component score of the sickness impact profile.
Quality-of-life measurements from Nylaende et al.44 and
Whyman et al.53 using the SF-36 and the Nottingham
health profile, respectively, were excluded from the analysis
due to lack of data reported in the articles.
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