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Intermittent claudication (IC) is the most 
common presentation of peripheral 
arterial disease and affects 5% of the pop-

ulation aged above 50 years.1 IC is frequently 
associated with reductions in walking 
capacity and deteriorations in quality of life, 
physical function and activity levels.2,3 There 
is an established and robust body of research 
demonstrating significant benefits to IC 
patients who are enrolled on a supervised 
exercise programme (SEP).4–6 Such benefits 
include increased walking distance and im-
proved physical function, balance and quality 
of life, although the underlying mechanisms 
are still poorly understood.7

In keeping with this evidence, SEPs were 
recommended as a first-line treatment for IC 
in the National Institute for Health and Care 
Excellence (NICE) clinical guidelines for the 
diagnosis and management of peripheral 
arterial disease, which were published in 
August 2012.8 Data published before 2012 
had suggested that, at the time, only 24% of 
the vascular surgeons had access to SEPs for 
their patients. 

The aim of this study was to determine 
the current provision of supervised exercise 
throughout the UK following the introduc-
tion of the NICE guidance, and the factors 
that may affect provision. 

METHODS
A survey was developed via the Bristol 
Online Survey website,9 and was designed 
to address the key points regarding access 
to supervised exercise programmes for IC 
patients. Questions focused on the presence 
or absence of programmes, the format of the 
programmes, the programme intensity and 
duration and any plans for – and barriers 
to – introducing a programme, if one was 
not offered. (The full survey outline is shown 
in the Appendix.) To ensure clarity, the 
questions were tested on a group of vascular 
consultants and senior trainees.

A list of members from the Vascular 
Society of Great Britain and Ireland (VSGBI) 
was obtained from the Society Secretariat. 
The survey was sent with an introductory 

paragraph via email, and respondents were 
asked to confirm the vascular hub centre un-
der which their surgical data were recorded 
on the National Vascular Register (NVR). A 
list of all the UK vascular units contributing 
to the NVR was then obtained to determine 
the extent to which the data represented 
all vascular units in the UK. A reminder 
email was sent after four weeks to all invited 
respondents to improve the response rate.

RESULTS
Three hundred and sixty-one VSGBI mem-
bers were invited to complete the survey, 
with 89 (24.6%) responses received. The 
respondents represented 59 (57%) of the 97 
vascular units registering data on the NVR. 

Of the respondents, 37 (41.6%) reported 
that they had access to an SEP, which 
equated to 22 (38.5%) of the vascular units 
having access to an SEP for NHS patients in a 
hub centre. The majority of SEPs were group 
sessions based in hospital facilities, although 
two centres offered an SEP in patients’ 
homes, and one trust offered both home- and 
hospital-based exercise programmes. 

Hospital-based programmes

Of the 20 hospital-based SEPs, similar 
numbers were run by specialist nurses (n=9) 
and physiotherapists (n=10), with one trust 
employing an external exercise professional. 
The programmes generally lasted for 12 

weeks, with 18 (90%) of hospital-based 
SEPs lasting for 12 weeks, whereas 1 (5%) 
provided a shorter SEP and 1 (5%) a longer 
SEP. Most hospital-based SEPs (n=16; 80%) 
ran only 1 session a week, 3 (15%) ran 2 
sessions per week and 1 (5%) ran 3 sessions 
per week. All sessions were between 30 and 
60 minutes each.

Programmes consisted of a combination 
of resistance and aerobic exercise (60%) or 
aerobic exercise only (40%). No programmes 
consisted of purely resistance exercises.

Patient commencement and compliance 
with SEPs was reported by all of the 20 units, 
although only 6 units suggested that this was 
based upon data from the programme, with 
the remaining 14 units offering their best 
guess (Table 1).

Home-based programmes

Of the three home-based programmes, one 
was run by a nurse, one by a physiotherapist 
and one by an external exercise professional. 
In the centre that ran both home- and 
hospital-based SEPs, the programme ran for 
12 weeks, but no further details were includ-
ed. In the centres running only home-based 
SEPs, programmes ran for more than 12 
weeks and were supervised for either 1 hour 
of resistance exercise twice a week or 1 hour 
of aerobic exercise once a week. 

Patient commencement and compliance 
was not formally recorded for any home-

Commencing 20%–40% 40%–60% 60%–80% 80%–100% Don’t know

Hospital-based SEP 1 2 2 1

Hospital-based Best Guess 2 7 1 2 2

Home-based Best Guess 1 1 0 1

Total 4 10 3 4 2

Completing <50% 50%–70% 70%–90% >90% Don’t know

SEP 0 0 1 5

Best Guess 1 7 6 0 2

Home-based Best Guess 0 0 2 1

Total 1 7 9 4 2

Note: One trust of the 22 trusts offered both a home- and a hospital-based SEP and has therefore been 
counted twice, giving a total of 23 trusts.

Table 1 Number of units with patients who commenced and 
subsequently completed an SEP, by proportion of patients
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based programme, and the best guess data 
are summarised in Table 1. 

Spoke centre SEP access

Five of the above units offered SEP locally at 
related spoke centres, and seven units offered 
some local provision but not at all spoke 
sites. In 14 of the 22 units with SEP provision, 
spoke site patients had full access to the hub 
SEP programme. Two units reported no 
provision at all for spoke centre patients.

Units without current access to an SEP

Of the 35 units (61.5%) that did not have an 
SEP, 13 reported that there was a plan in 
progress to introduce one, leaving 22 (38.5%) 
without an SEP or any plans to introduce one. 

Respondents from units without a current 
SEP identified funding as the most common 
barrier to SEP introduction (33/35; 94.3%). 
Lack of appropriate staffing, facilities and 
expertise were reported by 24 (68.6%), 19 
(54.3%) and 6 (17.1%) trusts, respectively. Two 
trusts reported insurance issues as prevent-
ing SEP introduction, and the reluctance of 
management or senior colleagues to pursue 
SEP introduction was recorded by a further 
two trusts.

In units where there was no access to SEP, 
surgeons recorded what form of exercise 
advice, if any, was given to IC outpatients. 
Of the 52 respondents without SEP access, 
almost all offered patients verbal advice 
regarding unsupervised exercise (50/52; 
96.2%). Twenty-two respondents also dis-
tributed written information, one offered a 
demonstration of appropriate exercise and 
one offered no exercise advice at all.

DISCUSSION
Although SEPs for claudication are well 
supported by current evidence,5,6 this survey 
suggests that access to SEPs remains highly 
variable across the UK. This is despite 
specific NICE guidance that SEP should be 
offered to all patients presenting with IC. 
Our response rate was only 24% of invited 
respondents but the data collected reflect 
practice in the majority of UK vascular 

units. A previous survey, published in 2009,10 
reported that only 24% of respondents at 
that time had access to an SEP for their 
patients. Our survey suggests that 41% of 
vascular surgeons may now have access to 
SEPs, which is a clear improvement over the 
situation 6 years ago. However, SEP provision 
is often only at the hub arterial centre, and 
local provision for patients at spoke sites was 
comparatively poor.

Current recommendations suggest that 
patients should walk to the point of pain or 
beyond pain for at least 30–60 minutes, 2 to 
3 times per week for at least 12 weeks.1,5,6,8 Of 
those implementing an SEP, 62% met the cri-
teria for the number of weeks, but only 20% 
offered 2 to 3 sessions per week. The vast 
majority of SEPs only had a single session 
per week and did not therefore adhere to the 
current national guidance. 

Compliance to SEPs is often poor among 
IC patients, and potentially only a small 
proportion will have the motivation and 
commitment to complete a 12-week pro-
gramme.11 This is in keeping with evidence 
that IC patients have reduced levels of 
physical activity,2 and may be more likely 
to make ‘unhealthy’ lifestyle choices.12 The 
reported proportions of patients commenc-
ing SEPs after referral suggest that less than 
60% of referred patients attend even one 
session in the majority of cases. Although 
most centres reported 70%–90% completion 
of the full 12-week SEP, this was most often 
based on a best guess rather than actual data 
from the programme. The few units report-
ing a >90% completion rate were those who 
had access to their actual data. This might 
suggest either that, as surgeons, our best 
guess at compliance to SEPs is overly pessi-
mistic, potentially due to clinicians seeing 
more of the unsuccessful SEP participants 
in follow-up than those who gained the full 
benefit of the programme, or that the centres 
with accurate compliance data have actively 
sought to improve the programme to obtain 
and maintain high compliance levels. More 
surgeons and consultants should be made 
aware of the data from their programme 

or take an active interest in seeking these 
data out. 

There is an increasing body of research 
suggesting that pain-free walking is more 
acceptable to patients and may increase 
adherence to SEPs.13,14 Use of alternative 
forms of exercise, including a combination 
of resistance and aerobic exercise, has 
also demonstrated greater motivation and 
compliance amongst participants.15 Indeed, 
in this survey, 4 of the 5 units reporting 
a >90% completion rate using actual SEP 
data used a combination of aerobic and 
resistance exercises in their SEP. In units 
without current access to an SEP, surgeons 
still offered verbal and occasionally written 
advice to patients regarding the potential 
benefits of unsupervised exercise. The 
most frequent barrier to the introduction of 
SEPs was reported to be funding, although 
the cost-effectiveness of SEPs has a strong 
evidence base and was integral to their 
inclusion in the guidelines for managing IC 
patients. This evidence for overall cost-effec-
tiveness may aid in remedying the ‘reluctance 
of managers’ to facilitate the introduction 
of SEP, although other barriers such as the 
‘unwillingness of senior colleagues’ to move 
away from invasive intervention may prove 
more difficult to overcome.12 

CONCLUSIONS
SEPs provide an early non-invasive inter-
vention in the management of intermittent 
claudication but, despite their recommenda-
tion from a number of governing bodies, SEP 
remains largely unavailable to the majority 
of UK patients. To further improve the 
provision of SEPs, increased funding must 
be made available, and research to examine 
the poor patient motivation and adherence 
is required. The development of a ‘universal’ 
exercise programme for UK centres to 
ease transition from no SEPs to SEPs is a 
possibility. However, while the mechanisms 
of improved performance are still poorly 
understood and patient adherence to an 
exercise programme is unknown, this cannot 
be undertaken. 

PeerRev



209 210

RESEARCH

Acknowledgements

Amy Harwood is funded by a University of 
Hull PhD Scholarship.

References
1. Lee HL, Mehta T, Ray B et al. A non-randomised 

controlled trial of the clinical and cost effectiveness of 

a Supervised Exercise Programme for claudication. Eur 

J Vasc Endovasc Surg 2007; 33: 202–207.

2. Gardner AW, Parker DE, Montgomery PS et al. Gender 

differences in daily ambulatory activity patterns in 

patients with intermittent claudication. J Vasc Surg 

2010; 52: 1,204–1,210.

3. McDermott MM, Ferrucci L, Guralnik JM et al. The ankle-

brachial index is associated with the magnitude of impaired 

walking endurance among men and women with peripheral 

arterial disease. Vasc Med 2010; 15: 251–257.

4. Bendermacher BL, Willigendael EM, Teijink JA et al. 

Supervised exercise therapy versus non-supervised 

exercise therapy for intermittent claudication. 

Cochrane Database Syst Rev 2006; CD005263.

5. Lane R, Ellis B, Watson L et al. Exercise for intermittent 

claudication. Cochrane Database Syst Rev 2014; CD000990.

6. Norgren L, Hiatt WR, Dormandy JA et al. Inter-Society 

Consensus for the Management of Peripheral Arterial 

Disease (TASC II). J Vasc Surg 2007; 45 Suppl S: S5–67.

7. Harwood AE, Cayton T, Sarvanandan R et al. A Review 

of the Potential Local Mechanisms by Which Exercise 

Improves Functional Outcomes in Intermittent 

Claudication. Ann Vasc Surg 2016; 30: 312–320.

8. Peripheral arterial disease: diagnosis and management. 

NICE guidelines [CG147]. National Institute for Health 

and Care Excellence. https://www.nice.org.uk/

Guidance/CG147 [last accessed April 2016].

9. BOS. University of Bristol. https://www.onlinesurveys.

ac.uk [last accessed April 2016].

10. Shalhoub J, Hamish M, Davies AH. Supervised exercise 

for intermittent claudication - an under-utilised tool. 

Ann R Coll Surg Engl 2009; 91: 473–476.

11. Müller-Bühl U, Engeser P, Leutgeb R et al. Low 

attendance of patients with intermittent claudication 

in a German community-based walking exercise 

program. Int Angiol 2012; 31: 271–275.

12. Popplewell MA, Bradbury AW. Why do health systems not 

fund supervised exercise programmes for intermittent 

claudication. Eur J Vasc Endovasc Surg 2014; 48: 608–610.

13. Mika P, Spodaryk K, Cencora A et al. Experimental 

model of pain-free treadmill training in patients with 

claudication. Am J Phys Med Rehabil 2005; 84: 756–762.

14. Mika P, Wilk B, Mika A et al. The effect of pain-free 

treadmill training on fibrinogen, haematocrit, and lipid 

profile in patients with claudication. Eur J Cardiovasc 

Prev Rehabil 2011; 18: 754–760.

15. Parmenter BJ, Raymond J, Dinnen P et al. A systematic 

review of randomized controlled trials: Walking versus 

alternative exercise prescription as treatment for 

intermittent claudication. Atherosclerosis 2011; 218: 1–12.

APPENDIX
Online survey regarding access to supervised 
exercise programmes for IC patients.

Q1. In which trust or vascular hub do you work?

Q2.  Does your centre offer an exercise programme for 
patients with intermittent claudication?

• YES

• NO (go to Q)

Details of exercise programme
Q3.  What is the format of your exercise programme 

for claudicants? (NB Please answer with 
reference to the programme at your hub centre) 

• Supervised classes

• Home/Supervised

• Home/Unsupervised

Q4.  The exercise programme is available to (NB 
Please answer with reference to the programme 
at your hub centre)

• NHS patients

• Research participants

Q5. If you manage any patients at spoke sites – is 
there access to an exercise programme for them?

• Access to hub programme

• Local provision (all spokes)

• Local provision (some spokes)

• No provision

• Don’t know

• N/A

Supervised exercise details (if selected)
Q6.  Who is your exercise programme run/ 

co-ordinated by?

• Research fellows

• Physiotherapists

• Nurses

• External exercise professional

• Other (Please specify)

Q7. Are patients enrolled in your exercise  
programme for?

• Less than 12 weeks

• 12 weeks

• More than 12 weeks

• Don’t know

Q8. How frequently do the classes meet?

• 1 x per week

• 2 x per week

• 3 x per week

• More than 3 x per week

• Don’t know

Q9. How long are the classes?

• 30 minutes or less

• Between 30–60 minutes

• Greater than 60 minutes

• Don’t know

Q10.  What type of exercise is undertaken in the 
class? (Tick all that apply)

• Resistance

• Aerobic

• Combination of both

• Don’t know

Home supervised exercise (if selected) 
Q11.  Who is your exercise programme run/ 

co-ordinated by?

• Research fellows

• Physiotherapists

• Nurses

• External exercise professional

• Other (Please specify)

Q12. How long are patients supervised for?

• Less than 12 weeks

• 12 weeks

• More than 12 weeks

• Don’t know

Q13.  How many exercise sessions per week  
are supervised?

• 1 x per week

• 2 x per week

• 3 x per week

• More than 3 x per week

• Don’t know

Q14. What is the duration of each exercise session?

• 30 minutes or less

• Between 30–60 minutes

• Greater than 60 minutes

• Don’t know

PeerRev
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Q15.  What type of exercise is undertaken in the class? 

(Tick all that apply)

• Resistance

• Aerobic

• Combination of both

• Don’t know

Home unsupervised exercise (if selected)
Q16. Who advises patients on the content of the 
home exercise programme?

• Clinician at time of diagnosis

• Physiotherapist

• Specialist nurse

• External exercise professional

• Don’t know

Q17. What number of exercise sessions are recommended?

• 1 x per week

• 2 x per week

• 3 x per week

• More than 3 x per week

• Don’t know

Q18. What is the recommended duration of each 
exercise session?

• 30 minutes or less

• Between 30–60 minutes

• Greater than 60 minutes

• Don’t know

Q19. What type of exercise is recommended in the 
class? (Tick all that apply)

• Resistance

• Aerobic

• Combination of both

• Don’t know

Programme uptake and compliance (ALL)
Q20.  Approximately how many referred patients go 

on to commence the exercise programme?

• 80–100% have lots of patients starting  

the programme

• 60–80% get a good number of patients starting 

the programme

• 40–60% get an average number of patients 

starting the programme

• 20–40% get a few patients starting  

the programme

• 0–20% get very few, if any, patients starting the 

programme

• Don’t know

Q20A. Is the answer based upon…

• Best guess

• Data from your programme

Q21.  Of those who start the programme, 
approximately how many patients go on to 
complete the full course?

• Above 90%

• Between 70–90%

• Between 50–50%

• Less than 50%

• Don’t know

Q21A. Is the answer based upon…

• Best guess

• Data from your programme

Plans for introducing exercise programme (for 

those who answered NO to Q2)
Q22. Do you routinely provide any exercise advice? 
(Tick all that apply)

• Verbal

• Written

• Video

• Demonstration

• No advice

Q23. Is there a plan in progress to introduce an 
exercise programme for claudicants?

• Yes

• No

• Don’t know

Q24. Are you aware that any of the following factors 
have prevented the introduction of an exercise 
programme to date?

• Funding

• Staffing

• Facilities

• Expertise

• Insurance

• Other (Please specify) 
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