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Supervised Exercise Therapy for Intermittent
Claudication Is Increasingly Endorsed by
Dutch Vascular Surgeons
David Hageman,1,2 Gert-Jan Lauret,1 Lindy N.M. Gommans,1 Mark J.W. Koelemay,3

Marc R.H.M. van Sambeek,1 Marc R.M. Scheltinga,4 and Joep A.W. Teijink,1,2 Eindhoven,

Maastricht, Amsterdam, and Veldhoven, The Netherlands
Background: Although supervised exercise therapy (SET) is generally accepted as an effec-
tive noninvasive treatment for intermittent claudication (IC), Dutch vascular surgeons were
initially somewhat hesitant as reported by a 2011 questionnaire study. Later on, a nationwide
multidisciplinary network for SET was introduced in the Netherlands. The aim of this question-
naire study was to determine possible trends in conceptions among Dutch vascular surgeons
regarding the prescription of SET.
Methods: In the year of 2015, Dutch vascular surgeons, fellows, and senior residents were
asked to complete a 26-item questionnaire including issues that were considered relevant for
prescribing SET such as patient selection criteria and comorbidity. Outcome was compared to
the 2011 survey.
Results: Data of 124 respondents (82% males; mean age 46 years; 64% response rate)
were analyzed. SET referral rate of new IC patients was not different over time (2015:
81% vs. 2011: 75%; P ¼ 0.295). However, respondents were more willing to prescribe
SET in IC patients with chronic obstructive pulmonary disease (2015: 86% vs. 2011:
69%; P ¼ 0.002). Nevertheless, a smaller portion of respondents found that SET was
also indicated for aortoiliac disease (2015: 63% vs. 2011: 76%; P ¼ 0.049). Insufficient
health insurance coverage and/or personal financial resources were the most important
presumed barriers preventing patients from initiating SET (80% of respondents). Moreover,
94% of respondents judged that SET should be fully reimbursed by all Dutch basic health
insurances.
Conclusions: The concept of SET for IC is nowadays generally embraced by the vast majority
of Dutch vascular surgeons. SET may have gained in popularity in IC patients with cardiopulmo-
nary comorbidity. However, SET remains underutilized for aortoiliac disease. Reimbursement is
considered crucial for a successful SET implementation.
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INTRODUCTION

Contemporary international guidelines on the man-

agement of peripheral arterial disease (PAD) recom-

mend supervised exercise therapy (SET) as first-line

treatment for patients with intermittent claudication

(IC).1e3 SET is equally effective but far more cost-

effective than endovascular revascularization

regarding walking distance improvement.4,5 More-

over, SET is safe, improves quality of life, and may

support national endeavors to reduce rates of obesity

and diabetes.6e9 Nevertheless, implementation of

SET is hampered by ongoing reimbursement issues

and financial self-interest of vascular surgeons.10,11

A suboptimal global acceptance of SET is also due to

a restricted volume of facilities providing SET. For

instance,one study found that just30%of thevascular

surgeonsworldwide have an option for SET referral.12

Since 2011, ClaudicatioNet ensures immediate access

for each patient with IC in the Netherlands.13,14 Clau-

dicatioNet is a nationwide multidisciplinary network

of physiotherapists, vascular surgeons, and general

practitioners (GPs). GPs and vascular surgeons are

the initial caregivers to diagnose a patient with IC

and thus, have the responsibility to assess associated

cardiovascular risk factors and attributing lifestyle fac-

tors. Physiotherapists participating in ClaudicatioNet

perform standardized SET and lifestyle interventions

(e.g., smoking cessation, dietary advice, weight loss,

increasing physical activity) and regularly assessmedi-

cation adherence. Only trained physiotherapists who

are qualified and undergo a yearly recertification are

allowed to provide SET and lifestyle interventions in

this organization.

Although SET is generally accepted as an effective

noninvasive treatment, Dutch vascular surgeons

were initially somewhat hesitant as reported by a

2011 questionnaire study.15 Nevertheless, 75% of

new IC patients were prescribed SET at that point.

However, vascular surgeons considered SET less

useful in IC patients having cardiopulmonary

comorbidity or with aortoiliac disease (as opposed

to femoropopliteal disease). In recent years, the

merits of SET are increasingly discussed in articles

and at conferences.10,11,16,17 The aim of this ques-

tionnaire study was to determine possible trends in

conceptions among Dutch vascular surgeons

regarding the prescription of SET in IC patients.
METHODS
Data Collection
In the year of 2015, activemembers of the Dutch So-

ciety for Vascular Surgery including vascular
Downloaded for Anonymous User (n/a) at Maastricht Uni
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surgeons, fellows, and senior residents were asked

to complete a 26-item questionnaire regarding

several aspects of SET as treatment option for IC

(Appendix). Following society’s endorsement,

members were given the opportunity to complete

a paper-based survey or a web-based e-mail survey.

The questionnaire consisted of 3 open-ended ques-

tions, 6 multiple-choice questions, and 10 dichoto-

mous (yes/no) questions. A portion of the

questions (n ¼ 8) were also included in the 2011

survey.15

The open-ended questions investigated the

number of new IC patients per hospital per year,

percentage of new IC patients who were referred

for SET, and percentage of SET referrals to physio-

therapists of ClaudicatioNet. The multiple-choice

questions investigated SET as primary treatment in

subgroups of IC patients, presumed barriers pre-

venting patients from initiating SET, and presumed

patient factors contributing to a decision whether or

not to consider a primary vascular intervention.

One dichotomous question considered reimburse-

ment by Dutch basic health insurances.
Data Management and Analysis
Data were analyzed by 2 authors (D.H. and L.G.).

Missing or ambiguous answers were excluded

from analysis. Answers to questions regarding

referral patterns of new IC patients were converted

into estimated numbers or percentages. Means

were calculated if ranges were provided. Consensus

in case of disagreement was sought by discussion.

Outcome of identical questions of the 2015 and

2011 survey (n ¼ 8) was compared using standard

testing.15 Summary statistics for continuous vari-

ables were reported as mean and standard deviation

or asmedian and interquartile range (IQR) in case of

a skewed distribution. An independent 2-sample

t-test and nonparametric ManneWhitney U and

KruskaleWallis tests were used for comparison of

continuous variables. Chi-squared and Fisher’s

exact tests were used to assess potential differences

in categorical variables. A P-value < 0.05 was

considered statistically significant. All analyses

were performed using SPSS 23 software (IBM Cor-

poration, Armonk, NY).
RESULTS
Study Population
The Dutch Society for Vascular Surgery has 194

active members of which 124 (101 males, 82%;

age 46 ± 9 years) responded to the 2015
versity from ClinicalKey.com by Elsevier on December 23, 
ission. Copyright ©2021. Elsevier Inc. All rights reserved.



Table I. Characteristics of Dutch vascular surgeons responding to questionnaires on SET

Demographic characteristic

2015 2011

P valuen ¼ 124 (100%) n ¼ 91 (100%)

Gender 0.481

Male 102 (82) 78 (86)

Female 22 (18) 13 (14)

Age (years) 0.267

�40 46 (37) 26 (29)

41e50 43 (35) 43 (47)

51e60 26 (21) 15 (17)

>60 9 (7) 7 (8)

Professional career 0.114

Vascular surgeon 104 (84) 83 (91)

Fellow or senior resident 20 (16) 8 (9)

Working experience as vascular surgeon (years) 0.555

�5 29 (28) 22 (27)

6e15 40 (38) 38 (46)

>15 35 (34) 23 (28)

Hospital setting 0.965

Academic 20 (16) 15 (16)

Nonacademic 104 (84) 76 (84)

Working region 0.655

North of Netherlands 16 (13) 8 (9)

East of Netherlands 26 (21) 21 (23)

West of Netherlands 59 (48) 41 (45)

South of Netherlands 23 (18) 21 (23)
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questionnaire (2015: 64% response rate versus

2011: 51% response rate).15 Demographic charac-

teristics are shown in Table I. No differences be-

tween the 2015 and 2011 cohort were found.
Referral Patterns of New IC Patients
In the year of 2015, the number of new IC patients

per hospital per year was estimated at 347 (median

300, IQR 200e400). Of these patients, an estimated

81% (median 80, IQR 75e95) was referred for SET

compared to 75% (median 80, IQR 66e95) in 2011

(P ¼ 0.295).15 SET referral rate was highest in the

southern part of the Netherlands (87%, median

100, IQR 94e100) and lowest in the eastern part

(69%, median 75, IQR 50e98; P ¼ 0.003). Famil-

iarity with ClaudicatioNet was 100%. However,

73% of the respondents referred to physiothera-

pists of ClaudicatioNet, whereas 27% used an

independent local network of physiotherapists.

Regional differences were not observed. Interest-

ingly, highly experienced vascular surgeons more

often used an independent local network of phys-

iotherapists compared to less experienced vascular

surgeons (>15 years of working experience: 47%

versus �15 years of working experience: 20%;

P ¼ 0.028).
Downloaded for Anonymous User (n/a) at Maastricht University 
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SET in Comorbid IC Patients
Table II shows trends in attitude of vascular sur-

geons towards SET as primary treatment in sub-

groups of IC patients. Compared to 2011, vascular

surgeons in 2015 were more willing to prescribe

SET in IC patients with chronic obstructive pulmo-

nary disease (COPD; 2015: 86% vs. 2011: 69%;

P ¼ 0.002). Moreover, they judged that SET was

also indicated in the vast majority of IC patients

with coronary artery disease (CAD), congestive

heart failure (CHF), diabetes mellitus, older individ-

uals with severe limitations in activities of daily

living, and younger individuals with severe

disability in employment. Nevertheless, a smaller

portion of vascular surgeons found that SET was

also indicated for aortoiliac disease (2015: 63% vs.

2011: 76%; P ¼ 0.049). Interestingly, academic re-

spondents considered SET less useful in patients

with IC due to aortoiliac stenosis or occlusion

compared to nonacademic respondents (academic:

40% versus nonacademic: 67%; P ¼ 0.041).
Patient Factors Determining Referral for

SET
Patient factors determining referral for SET in IC pa-

tients as perceived by Dutch vascular surgeons are
from ClinicalKey.com by Elsevier on December 23, 
Copyright ©2021. Elsevier Inc. All rights reserved.



Table II. Willingness of Dutch vascular surgeons to prescribe SET as primary treatment in comorbid IC

patients

Subgroup of IC patients

2015 2011

P value% n % n

Patients with DMa 98 121/124 - - -

Patients with CADa 90 111/124 - - -

Patients with COPD 86 107/124 69 60/87 0.002

Younger patients with severe disability in

employmenta
80 99/124 - - -

Patients with CHF 75 93/124 71 60/84 0.567

Older patients with severe limitations in ADLsa 73 91/124 - - -

Patients with IC due to aortoiliac stenosis/occlusion 63 78/124 76 63/83 0.049

IC, intermittent claudication; DM, diabetes mellitus; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease;

CHF, congestive heart failure; ADLs, activities of daily living.
aQuestion not included in 2011 questionnaire.15
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depicted in Figure 1. Walking distance, age, and

ankle-brachial index were considered important pa-

rameters. In addition, respondents also reported

additional factors including patient’s needs, wishes

and preferences (n ¼ 6), limitations in activities of

daily living (n ¼ 6), cardiopulmonary comorbidity

(n ¼ 6), general disability (n ¼ 5), anatomical loca-

tion of the stenosis/occlusion (n ¼ 4), musculoskel-

etal comorbidity (n¼ 4), patient motivation (n¼ 4),

therapy compliance (n ¼ 3), limitations in employ-

ment (n ¼ 2), critical limb ischemia (n ¼ 2), general

physical condition (n ¼ 2), and reimbursement of

SET (n ¼ 2).
Fig. 1. Patient factors determining referral for SET as
Barriers Precluding Universal Adherence

to SET
judged by Dutch vascular surgeons. ABI, ankle-brachial

index.

Four of 5 respondents (80%) considered insufficient

health insurance coverage and/or personal financial

resources as important barriers preventing patients

from initiating SET. Moreover, 59% reported lack

of patient motivation whereas just 2% had negative

associations with SET. A total of 94% agreed with

the notion that SET should be fully reimbursed by

all Dutch basic health insurances.
SET Progress Reports in Daily Practice
A total of 97% of the respondents claimed to have

received written feedback from physiotherapists

on progress in treatment goals including changes

in walking distance, quality of life, and lifestyle as

well as perceived reasons for failure (Table III).

Moreover, 90% indicated that physiotherapist’s

feedback contributed to a decision whether or not

to discuss a vascular intervention. Interestingly,

highly experienced vascular surgeons indicated

that physiotherapist’s feedback less often
Downloaded for Anonymous User (n/a) at Maastricht Uni
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contributed to a decision compared to less experi-

enced vascular surgeons (>15 years of working

experience: 79% versus�15 years of working expe-

rience: 96%; P ¼ 0.011).
Patient Factors Determining a Primary

Vascular Intervention
Patient factors contributing to a decision to consider

a primary vascular intervention (angioplasty or

bypass surgery) in IC patients as perceived by Dutch

vascular surgeons are depicted in Figure 2. Disability

in employment, limitations in activities of daily

living, and the anatomical location of the stenosis/

occlusion were considered the most important pa-

rameters. In addition, respondents also reported

additional factors including symptoms and
versity from ClinicalKey.com by Elsevier on December 23, 
ission. Copyright ©2021. Elsevier Inc. All rights reserved.



Table III. SET progress reports in daily practice

Aspect of feedback

2015 2011

P value% n % n

Received written feedback from physiotherapists 97 120/124 88 52/59 0.040

Physiotherapist’s feedback contributed to decision to

discuss vascular intervention

90 112/124 87 77/89 0.386

Fig. 2. Patient factors determining a primary vascular

intervention as judged by Dutch vascular surgeons.
aWalking distance indicated by patient; bwalking distance

measured by treadmill test; ADLs, activities of daily

living; ABI, ankle-brachial index.
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complaints (n¼ 4) and successful smoking cessation

(n ¼ 2).
DISCUSSION

This questionnaire study aimed to determine

possible trends in conceptions among Dutch

vascular surgeons regarding the prescription of

SET in IC patients. The results of our study show

that Dutch vascular surgeons have a persistent pos-

itive attitude toward SET as first-line treatment op-

tion for IC. SET referral rate in general did not

differ since 2011 as in the year 2015, 4 of 5 new

Dutch IC patients received a SET-first advice. How-

ever, SET gained popularity in IC patients with car-

diopulmonary comorbidity. This increased referral

rate is possibly explained by a stronger belief that

exercise is not only effective in improving walking

ability but also stimulates general cardiopulmonary

fitness and quality of life in this subgroup of IC
Downloaded for Anonymous User (n/a) at Maastricht University 
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patients. This notion is supported by ample evidence

indicating that exercise rehabilitation is essentially

beneficial for patients with symptomatic COPD,

CHF, and CAD.18e20 Therefore, aerobic training

should be part of all cardiopulmonary rehabilitation

programs as recommended in the guidelines of these

individual diseases.21e23 In line with these guide-

lines, we strongly feel that a first-line SET treatment

strategy is beneficial in all IC patients including

those suffering from cardiopulmonary comorbidity.

Apart from a positive influence on cardiopulmo-

nary performance, SET also offers a unique opportu-

nity to unveil the primary problem underlying

restrictions in walking function and trainability in

IC patients. In the Dutch situation, physiotherapists

of ClaudicatioNet will standardly inform the

vascular surgeon and GP on progress in treatment

goals as well as perceived reasons for failure. The

intense contact between physiotherapist and patient

allows for the identification of conditions other than

IC precluding proper walking such as COPD, CHF,

osteoarthritis, spinal stenosis, or balance disorders.

If these comorbidities are considered more limiting

than the atherosclerotic lesion, such a patient will

be discussed with the referring physician possibly

preventing potentially futile vascular interventions

for nonlimiting obstructions. As found in the pre-

sent study, the percentage of respondents claiming

to have received written feedback from physiother-

apists is close to optimal (97%). Moreover, 90%

indicated that physiotherapist’s feedback contrib-

uted to a decision whether or not to discuss a

vascular intervention. These findings indicate that

stimulation of cohesion and collaboration between

various healthcare professionals in a multidisci-

plinary network (physiotherapists, vascular sur-

geons, and GPs) may result in optimized care for

patients with IC.

One of the somewhat surprising findings of the

present study is the continuing underutilization of

SET for aortoiliac disease. There are several poten-

tial explanations for a limited popularity of SET

under these circumstances. First, surgeons have
from ClinicalKey.com by Elsevier on December 23, 
Copyright ©2021. Elsevier Inc. All rights reserved.
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considerable experience with percutaneous translu-

minal angioplasty (PTA) and stent revascularization

in the aortoiliac segment, and the results are more

predictable and durable than in the femoropopliteal

segment.24e28 Second, ambiguities in outdated

guidelines might have caused lack of appreciation

of SET for IC caused by aortoiliac lesions.29e31 How-

ever, recently updated guidelines suggest a SET-first

approach for all types of lesions.1e3,32 Results of the

CLEVER study demonstrated that SET and stent

revascularization provided a similar improvement

in functional status and quality of life in the long

term.4 Currently, the results of the SUPER study

are awaited.33 This multicenter randomized

controlled trial in over 200 patients investigates

whether SET and deferred PTA (in case of SET fail-

ure) or immediate PTA is the optimal treatment

strategy for IC due to an iliac artery obstruction.

Considering the available evidence at this point

however, there is no reason to withhold SET from

IC patients with aortoiliac disease. Also, from a prac-

tical point of view, initiation of SET should not be

delayed by extensive imaging of disease location,

since there is no evidence that level of obstruction

has any consequences for the initiation of primary

conservative treatment for IC.

There is a wide variation regarding the availabil-

ity of SET programs in Europe. Availability rates of

about 10% were identified in Greece and Spain.12

Surveys on the availability of SET programs among

British surgeons showed that no significant progress

was made over the last 15 years.12,34,35 Conversely,

a nationwide 100% coverage is attained in the

Netherlands as guaranteed by the efforts of Claudi-

catioNet.12e14 Some consider the substantial invest-

ment to achieve nationwide implementation of SET

programs as a problem.36 However, initial invest-

ments to increase the availability of SET may be

cost-saving when a SET-first treatment strategy

(stepped care model) is followed.37 This should be

a motivation for other European countries to imple-

ment such a network. The ClaudicatioNet concept

could serve as a blueprint for the implementation

of structured SET programs in all European

countries.

Despite full availability of SET programs in the

Netherlands, several barriers still seriously impede

total implementation of structured SET programs.

The present study suggests that increased enthu-

siasm for interventional procedures and a lack of

appreciation of SET in certain IC subgroups, such

as patients with aortoiliac lesions, may play a role

in the underutilization. However, lack of health in-

surance coverage and/or personal financial re-

sources was found to be the most important
Downloaded for Anonymous User (n/a) at Maastricht Uni
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presumed barriers preventing patients from initi-

ating SET (80% of respondents). Moreover, the

vast majority (94% of respondents) judged that

SET should be fully reimbursed. These findings

once again demonstrate that reimbursement is

crucial for a successful SET implementation. Fund-

ing of SET, as available from January 1, 2017 in

the Netherlands, should therefore bemade available

in all European countries.
Limitations
This study has some limitations. First, response and

participation bias might have influenced the results,

most likely in favor of a positive attitude toward

SET. Second, reported referral rates are estimates

and not calculated numbers. Therefore, data should

be interpreted with caution. Finally, response rates

are relatively low, and it is uncertain how many of

the participants completed both surveys. However,

both studies are representative as a nationwide sur-

vey, whereas no differences in demographic charac-

teristics were found.
CONCLUSION

The concept of SET for IC is nowadays generally

embraced by the vast majority of Dutch vascular

surgeons. The present study revealed interesting

trends regarding the prescription of SET in sub-

groups of IC patients. SETmay have gained in popu-

larity among Dutch vascular surgeons as first-line

treatment in IC patients with cardiopulmonary co-

morbidity. However, SET remains underutilized in

patients with IC due to aortoiliac disease. Reim-

bursement is considered crucial for a successful

SET implementation.

The authors would like to thank Dani€elle van Dalen, Regine van

Grinsven, Loes Hellegers, Yvonne Spierings-Peeters, Eva Troe,
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SUPPLEMENTARY DATA

Supplementary data related to this article can

be found at https://doi.org/10.1016/j.avsg.2017.08.

022.
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