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Abstract  

Background: Peripheral artery disease (PAD) affects over 236 million people globally, with the 
prevalence continuing to rise. Its most severe form, chronic limb threatening ischaemia (CLTI), 
affects around 11% of PAD patients and carries high risks of amputation, cardiovascular 
events and mortality despite revascularisation intervention. Individuals with CLTI often 
experience poor mobility, frailty and reduced quality of life, yet no structured rehabilitation 
strategy exists following surgery. This study aimed to develop a novel rehabilitation programme 
for those with CLTI post revascularisation through a consensus-driven process involving 
patients, carers and healthcare professionals.    

Methods: A multidisciplinary research team conducted a modified Delphi activity between 
November 2024 and June 2025. The team created the Round 1 questionnaires which were 
administered online and in paper format and distributed via social media and email networks. 
Open-ended questions pertaining to rehabilitation, exercise and education aimed to generate a 
comprehensive list of relevant items. In the Round 2 survey, participants evaluated the 
inclusion of these items in the rehabilitation programme by rating and prioritising them. 
Consensus was pre-defined as ≥70% agreement. The final round ran as an online workshop 
where all findings were presented to participants and items that had not achieved consensus 
were subjected to further review, discussion and re-evaluation through an online voting 
process.    

Plain English Summary 

Why we undertook the work: Peripheral artery disease (PAD) is a condition that affects blood flow to the 
legs. Around 236 million people in the world have this condition and this number is likely to rise another 
50% by 2045. Chronic limb threatening ischaemia (CLTI) is a serious form of PAD and often requires 
surgery to improve blood flow. After surgery, however, many individuals still experience poor mobility, pain 
and serious complications. Some of these complications can lead to amputation and many die within a few 
years. Rehabilitation is known to benefit people with other conditions, so the aim of this study was to design 
a rehabilitation programme specifically for individuals with CLTI after they have had surgery. In future we can 
then see if we can improve the outcomes of those with CLTI.    

What we did: Patients, their carers and healthcare professionals took part in a three-round activity called a 
modified Delphi study. In the first step participants shared ideas about what should be included in a rehabilitation 
programme. In the second step they rated how important each idea was by either agreeing or disagreeing with 
them, or by prioritising them. If 70% or more people agreed that the idea was important it was included in the 
programme. In the final step participants discussed the ideas that had not achieved 70% and then re-voted. The 
ideas that achieved 70% or over were then added to the programme.     

What we found: The group agreed on exercises that should be included in the rehabilitation programme, how 
often they should be done, where they should take place and how they should be monitored. The group also 
agreed on education topics that should be included in the programme and how they should be delivered.     

What this means: Identifying key components is the first step in designing a rehabilitation programme for 
individuals with CLTI after they have had surgery. After finalising the programme, the next step is to see how 
useful and helpful it is in a real-life setting.  
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Introduction 
Peripheral artery disease (PAD) affects over 236 million globally,1 
equating to approximately 20% of individuals aged over 60 in the 
UK. Already identified as the leading contributor to vascular service 
demand within secondary care,2 the prevalence of this condition is 
projected to increase by 50% by the year 2045.3 The most severe 
manifestation of PAD is chronic limb threatening ischaemia (CLTI), 
characterised by rest pain and gangrene or ulceration lasting more 
than 2 weeks.4 Equating to around 11% of PAD cases,5 CLTI poses 
a significant threat to both limb viability and overall survival, 
necessitating prompt revascularisation either through open surgical 
or endovascular intervention to re-establish perfusion to the lower 
extremities.6    

Despite undergoing revascularisation, patients with CLTI remain 
at considerable risk of adverse outcomes, especially amputation 
and cardiovascular events. Reported one-year and three-year 
mortality rates approach 50%, with major adverse cardiovascular 
events occurring in 42% of cases and amputation rates reaching up 
to 20% within the same time frames.6–8 Individuals affected by CLTI 
typically exhibit severely impaired ambulatory capacity, diminished 
physical fitness, a predominantly sedentary lifestyle, poor quality of 
life and clinical features of sarcopenia and frailty, all of which are 
independently associated with increased morbidity and mortality.9,10 

In the absence of formal guidance such as a structured 
secondary prevention strategy following surgical intervention, these 
clinical trajectories are likely to deteriorate further. Consequently, 
there is an urgent need to develop and evaluate evidence-based 
rehabilitation protocols tailored to this high-risk population. While 
exercise therapy post-revascularisation has demonstrated efficacy 
in patients with intermittent claudication yielding significant 
improvements in walking distance and cost-effectiveness,11–14 its 
applicability to individuals with CLTI remains uncertain due to no 
existing evidence. Therefore, the aim of this project was to design a 
novel rehabilitation programme specifically for individuals with CLTI 
who have undergone revascularisation surgery. The objectives were 
to engage people with CLTI, their carers and healthcare 

professionals who have experience with CLTI in a Delphi exercise 
and to agree by consensus the structure, content and format of the 
programme.  

 
Methods 
Study design  
A Delphi protocol was employed as this technique is widely adopted 
in health services research to harness the insights of healthcare 
professionals and individuals with lived experience of health 
conditions.15 In the absence of standardised methodology for Delphi 
studies,16 this study was characterised as a modified Delphi due to 
the use of a predefined framework that shaped the initial survey 
focusing specifically on rehabilitation, exercise and education 
topics, and the incorporation of an online consensus building 
workshop. The study was designed adhering to key principles17 
and with an international multidisciplinary scope due to the lack of 
established CLTI-specific rehabilitation guidance globally.18  

Based on the research aim, questions pertaining to 
rehabilitation, exercise and education questions were drafted (JD), 
refined (SB, YKB and AS) and reviewed (AEH, AH) for Round 1. 
The open-ended format allowed participants to provide a qualitative 
response anonymously.19 Two questionnaires (one for individuals 
with CLTI/carers and one for healthcare professionals) were created 
on Jisc Online Surveys,20 (a secure GDPR-compliant platform) and 
in paper-based format to enhance accessibility and participation. 
Pilot testing was conducted prior to dissemination.  

The Round 1 survey included a participant information page 
and required consent to access the questions. A submit button on 
the final page permitted data collection. Participants could provide 
an email or postal address to receive the second survey and 
indicate consent to be contacted regarding the online workshop. 
The Round 2 survey employed both quantitative and qualitative 
formats to allow for rating, prioritising and free-text responses.21 
Participants were asked to provide an email or postal address to   
be contacted regarding the Round 3 workshop and, in line with 
Round 1, a submit button on the final page permitted data 
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Results: 57 participants completed the initial questionnaire. Of these, 20 were healthcare 
professionals and 37 were individuals with CLTI/carers. Content analysis of responses 
identified four key domains related to exercise (activities, frequency, location and monitoring) 
and three domains related to education (content, delivery method and timing). In Round 2, 29 
participants responded (13 healthcare professionals and 16 individuals with CLTI/carers), and 
consensus was achieved on the exercise activities and educational content to be included in 
the rehabilitation programme. In the online workshop involving nine participants (six healthcare 
professionals and three individuals with CLTI/carers), consensus was reached on all remaining 
topics.   

Conclusion: The findings informed the design of a novel individualised rehabilitation 
programme for individuals with CLTI following surgery. Future research is planned to assess the 
feasibility of this programme.

Key words: Delphi study, rehabilitation, chronic limb threatening ischaemia
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collection. Round 3 employed an online workshop to facilitate 
qualitative discussion prior to a final anonymous online vote. This 
study was conducted and reported in accordance with Conducting 
and Reporting Delphi Studies (CREDES) guidance to enhance the 
transparency, methodological rigour and reproducibility of the 
findings.22  

 
Steering group  
A multidisciplinary team coordinated the study activity. The 
research team brings together expertise spanning health 
psychology, clinical exercise physiology, cardiovascular 
rehabilitation and vascular surgery, alongside individuals with lived 
experience. Collectively, the team has extensive experience in the 
co-design, delivery and evaluation of complex rehabilitation 
interventions using mixed-methods and consensus-based 
approaches, including Delphi studies that integrate patient and 
clinician perspectives.  

 
Public and Patient Involvement and Engagement (PPIE) 
As PPIE is paramount in shaping and powering healthcare 
research,23,24 it was embedded within this study. A recent James 
Lind Alliance (JLA) priority setting partnership identified the top 10 
research priorities in PAD,25 which initiated the development of this 
research.26 A PPIE advisory group comprising five patients and 
carers with lived experience of CLTI reviewed the patient 
questionnaire and provided feedback. This informed several 
refinements prior to dissemination including rewording items, 
adding questions and including examples for clarity. 

 
Participants  
To optimise the qualitative strength of recommendations or 
consensus,27 individuals with CLTI, their carers and healthcare 
professionals were recruited. Our predefined criteria for participants 
were individuals living with CLTI, carers of individuals with CLTI and 
healthcare professionals with experience of CLTI such as vascular 
surgeons, vascular nurses, physiotherapists, podiatrists, 
occupational therapists and clinical exercise physiologists. 
Sample size  
While there is no universally prescribed sample size for Delphi 
studies,27 a range of 30–50 participants is generally considered 
optimal for studies involving homogenous groups.28 Given the 
modified nature of this Delphi protocol, a panel size of 30 was 
targeted, with emphasis placed on achieving balanced 
representation from both healthcare professionals and individuals 
affected by CLTI, including carers. No fixed upper limit was 
imposed; however, the research team agreed to close Round 1 
should no novel concepts emerge, in accordance with established 
guidance.17  
Recruitment 
Two digital recruitment posters were created, one targeting 
individuals with CLTI/carers and the other healthcare professionals. 
These were disseminated via social media platforms including PAD 

support groups on Facebook and LinkedIn. Additionally, the 
research team used email networks and AS participated in a 
webinar hosted by an international PAD support group on 
Facebook to present the research project and encourage 
participation. Potential participants were able to access the initial 
questionnaire online via a QR code or hyperlink or, alternatively, to 
contact JD to request a paper copy. 

 
Data collection and analysis 
Data collection took place between November 2024 and June 
2025. A three-round modified Delphi protocol was employed to 
elicit relevant topics, establish consensus and collaboratively inform 
the design of a rehabilitation programme.  
Round 1 
The first round (R1) comprised 13 open-ended questions that 
focused on rehabilitation, exercise and educational needs (see 
Appendix 1 online at www.jvsgbi.com). The open-ended structure 
and confidential nature of the questionnaires enabled respondents 
to elaborate freely, mitigating potential biases associated with group 
dynamics such as dominance and conformity.27 The survey opened 
on 15 November 2024 and the response rate was monitored by JD 
and SB who had access to the data. The survey closed on 5 
February 2025 as the sample size had been achieved and no new 
data emerged. During this time frame no paper surveys were 
requested, completed or returned. The online data were exported 
onto an Excel sheet and analysed by JD who removed duplicates 
and categorised and sub-categorised free-text responses into 
relevant domains for the rehabilitation programme.29 These were 
subsequently discussed and finalised with the research team (JD, 
SB, AEH, YKB, AH and AS). This analysis informed the content and 
structure of the second round (R2) survey. Prior to sending out the 
R2 survey to participants, the content was checked against the 
original R1 responses by the research team (JD, SB, AEH, YKB, 
AH, AS) to ensure no relevant items were missing.  
Round 2 
The R2 survey comprised structured questions and statements, 
systematically developed from the domains identified in R1. 
Consistent with R1, the survey was available online and in paper-
based format to ensure broad accessibility. Participants were asked 
to rate their agreement on the inclusion of elements of the 
rehabilitation programme via a Likert scale, with response options 
1–3 from ‘agree’ to ‘disagree’. Where multiple options had been 
suggested in R1, all options were presented for prioritising – for 
example, participants were presented with a list of exercises and 
asked how often they should be performed. In this example 
response options were ‘1–3 times per week’, ‘4–6 times per week’ 
or ‘every day’.  

The survey opened on 18 February 2025 and the response rate 
was monitored by JD and SB. In line with guidance,30,31 reminder 
emails were sent to non-responders on 7 March 2025 and 17 
March 2025 and the survey closed on 29 March 2025 as no new 
data emerged. The analysis of R2 responses (JD) enabled the 
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assessment of consensus (level of agreement) among 
participants.27 Given the variability in consensus thresholds across 
Delphi studies,22 a priori consensus was defined in this study as 
agreement equal to or exceeding 70%.  
Round 3 
Consenting participants were emailed the date and time of the 
workshop and a link to download Microsoft Teams32 on 16 May. 
Those who accepted were emailed a workshop agenda, the items 
to be discussed and a link to join the workshop. 

The workshop took place on 27 June 2025 led by the research 
team with patients, carers and healthcare professionals in 
attendance. The aim was to confirm consensus from the previous 
round, explore and quantify levels of agreement on remaining items 
that had not achieved consensus, and finalise the elements to be 
included in the rehabilitation programme. At the start of the 
workshop, previous round results were presented (JD) highlighting 
items that had not achieved consensus. Participants were then split 
into two breakout rooms with members of the research team 
facilitating. The groups reconvened and key points were 
summarised by the research team. Participants then anonymously 
agreed or disagreed with seven statements on Jisc. The analysis of 
the R3 responses (JD) enabled the assessment of consensus (level 
of agreement) among participants. All items that achieved 
consensus in R1, R2 and R3 were used to inform the design of the 
rehabilitation programme.  
  
Results  
An overview of the modified Delphi exercise is shown in Figure 1. 
 
Round 1: Open ended questionnaire 
A total of 57 participants completed the initial questionnaire online; 
no paper surveys were requested. Participants comprised both 
healthcare professionals and individuals living with CLTI/carers 
(Table 1). Of these, 20 respondents were healthcare professionals, 
representing a multidisciplinary cohort that included vascular 
surgeons, radiologists, academic researchers, physiotherapists and 
podiatrists. All the healthcare professional participants were based 
in the UK, with geographical representation spanning diverse 
regions (both rural and urban) such as Liverpool, London, 
Birmingham, Leicester and Wales. Survey engagement was high, 
with a 100% response rate across all questions (20/20). 
Furthermore, all the healthcare professionals provided contact 
details for follow-up participation and 18 (90%) expressed an 
interest in attending the subsequent workshop. 

Of the 57 total survey respondents, 37 were individuals living 
with CLTI or carers of someone affected by the condition. Among 
this subgroup, 14 participants reported having undergone stent 
placement while 13 had received bypass surgery. Ten respondents 
either had not undergone surgical intervention or were uncertain 
about the procedure they had received. The cohort included 31 
female and 6 male participants, with a mean age of 63±8.8 years. 
Geographical representation was broad, encompassing regions 

across England, Scotland, Wales, Canada, USA and Australia. 
Survey engagement was high with a response rate of 92% (34/37) 
across all questions. Additionally, 34 participants (92%) provided 
contact information for follow-up and 35 (95%) expressed interest 
in attending the subsequent workshop. 

The R1 questionnaire responses yielded 716 individual codes 
after 236 duplicates had been removed. These were categorised 
and sub-categorised into domains. The domains were reviewed and 
refined by the research team (Table 2) and compared with the R1 
responses. This resulted in 35 items presented for prioritisation or 
rating in the R2 survey, and a list of barriers to participation in 
rehabilitation which we aim to address when developing the 
programme content.  
 
Round 2: Questionnaire to assess consensus 
A total of 29 participants completed the R2 questionnaire. This 
cohort included 13 healthcare professionals, each with an average 
of 10–20 years of clinical experience in managing CLTI, and 16 
individuals with lived experience of CLTI (either patients or carers). 
Among the latter group, the duration of diagnosis ranged from less 
than six months to over two years. Participants were asked to rate 

Figure 1 Overview of the modified Delphi exercise. 
 

Analysis of Round 3 
Consensus confirmed at 70% and above 12 

items achieved consensus

Round 1 Questionnaire (n=57) 

Participants answered open questions pertaining to 
rehabilitation, exercise and education 

Analysis of Round 1 
716 codes, 41 categories, 86 subcategories

Round 2 Questionnaire (n=29) 

Participants responded and rated 35 items deriving from 
Round 1 

Analysis of Round 2 
Consensus confirmed at 70% and above 23 

items achieved consensus

Round 3 Workshop (n=9) 

Participants discussed results deriving from Round 2 and voted on 
the 12 remaining items that had not achieved consensus 
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their agreement on the inclusion of certain elements in the 
rehabilitation programme or prioritise certain elements.  

There was strong consensus (90%) that educational 
interventions would be beneficial for individuals with CLTI following 
revascularisation. Consensus was also reached on the inclusion of 
several key topics within the proposed education programme: the 
condition and what causes it (97%); other medical conditions and 
how they are related to CLTI (93%); outcomes and what happens if 
nothing is done (90%); types of surgery and what it achieves 
(83%); medication and pain management (86%); and management 
of risk factors (93%). No topics generated from R1 failed to achieve 
consensus. Eight additional topics were suggested in the free-text 
response. Of these, five did not generate any new themes (eg, 
prevention and walking with pain) and four were deemed out of 
scope (eg, when to get a second opinion and how to search for 
physicians).  

Regarding delivery methods, person-led presentations were 
identified as the preferred format (74%), with consensus supporting 
the involvement of both healthcare professionals (97%) and 
individuals with lived experience of CLTI (76%) as facilitators. 
However, consensus was not reached on several aspects of 
programme design including the optimal duration of presentations 
(48% agreement for 10–20 minutes), the use of printed leaflets 
(56%), the inclusion of online video resources (67%) and the 
recommended length of such videos (52% agreement for 1–10 
minutes). 

There was strong consensus (90%) that exercise is beneficial 
for individuals with CLTI following revascularisation. Agreement was 
achieved on the inclusion of specific activities within the proposed 
exercise programme – namely, outdoor walking (93%), strength 
training (79%), balance exercises (83%), cardiovascular/aerobic 
activity (72%) and breathing or relaxation techniques (72%). 
Notably, all activities identified during R1 attained consensus for 
inclusion. Seven additional activities were suggested in the free-text 
responses. Of these, five had components comparable to current 
listed activities (eg, Nordic walking and yoga) and two were 
deemed out of scope due to accessibility and provision (eg, 
swimming). 

Consensus was also reached regarding the recommended 
frequency of strength and cardiovascular exercises, with 79% and 
70% agreement respectively that these should be undertaken 1–3 
times per week. However, no clear consensus emerged on the 
optimal frequency for walking (48% agreement for 4–6 times per 
week), balance (50% agreement for 1–3 times per week) or 
breathing/relaxation exercises (59% agreement for every day). 

In terms of preferred exercise settings, participants indicated 
that walking and breathing/relaxation activities are best conducted 
in the home environment (86% and 85%, respectively) whereas 
cardiovascular/aerobic sessions were considered more appropriate 
at a venue (81%). The optimal location for strength and balance 
exercises remained inconclusive. Additionally, 86% agreed that 
attending a supervised exercise session would provide social 

Table 1 Participant demographics. 
 
Data gathered in Round 1                                                      n (%) 
 
Individuals with CLTI/carers                                                     37  
     Sex 
          Male                                                                               6 (16%) 
          Female                                                                            31 (84%) 
     Age (years)                                                                            
          40–59                                                                             8 (22%) 
          60–79                                                                             27 (73%) 
          80+                                                                                2 (5%) 
     Ethnicity                                                                                
          White                                                                              27 (73%) 
          Black                                                                              1 (3%) 
          Mixed ethnicity                                                                1 (3%) 
          Unknown/unclear                                                             8 (22%) 
     Location                                                                                
          United Kingdom                                                               20 (54%) 
          Canada                                                                           2 (5%) 
          America                                                                          7 (19%) 
          Australia                                                                          1 (3%) 
          Unknown/unclear                                                             7 (19%) 
     Surgery                                                                                 
          Stent                                                                              14 (38%) 
          Bypass                                                                            13 (35%) 
          Neither/unsure                                                                 10 (27%) 
 
Healthcare professionals                                                    20  
     Job role                                                                                 
          Consultant vascular surgeon                                              4 (20%) 
          Consultant vascular radiologist                                           2 (10%) 
          Professor of vascular surgery                                             2 (10%)  
          Speciality registrar in vascular surgery                                1 (5%) 
          Research Fellow                                                               1 (5%) 
          Lead vascular clinical nurse specialist                                 1 (5%) 
          Vascular limb specialist sister                                            1 (5%) 
          Vascular assistant practitioner                                            1 (5%) 
          Lead vascular scientist                                                      1 (5%) 
          Advanced clinical practitioner                                             1 (5%) 
          Occupational therapist                                                       1 (5%) 
          Podiatrist                                                                         2 (10%) 
          Physiotherapist                                                                2 (10%)  
     Location                                                                                
          United Kingdom                                                               20 (100%) 
      
Data gathered in Round 2                                                      n (%) 
 
Individuals with CLTI/carers                                                     16  
     Diagnosis                                                                              
          <6 months                                                                       2 (18%) 
          6–12 months                                                                   1 (9%) 
          1–2 years                                                                       2 (18%) 
          >2 years                                                                          6 (55%) 
 
Healthcare professionals                                                         13  
     Experience                                                                             
          <10 years                                                                        4 (31%) 
          10–20 years                                                                    5 (38%) 
          >20 years                                                                        4 (31%) 
                                                                                                
Data gathered in Round 3                                                      n (%) 
 
Individuals with CLTI/carers                                                3 (33%) 
Healthcare professionals                                                    6 (67%) 

Development of a rehabilitation programme for CLTI post revascularisation. Duff J et alORIGINAL RESEARCH

JVSGBI-177 Duff.qxp_Layout 1  23/02/2026  13:14  Page 5



JOURNAL OF VASCULAR SOCIETIES GREAT BRITAIN & IRELAND

support, and the free-text responses identified additional provision 
of social support which we aim to address when developing the 
programme.  

While 79% of respondents agreed that walking should be 
monitored using an activity tracker, consensus was not reached 
regarding appropriate methods for monitoring or recording strength 
training (36% agreement for a diary), balance (43% agreement for 
a diary), aerobic exercises (46% agreement for an activity tracker) 
and breathing/relaxation (50% agreement for a diary). In summary, 
of the 35 items presented for evaluation, 23 achieved consensus 
while 12 items did not meet this criterion. 

Round 3: Workshop 
A total of nine participants attended the final online workshop. Of 
these, six were healthcare professionals and three were individuals 
with CLTI/carers. Twelve items pertaining to exercise frequency, 
location, monitoring and educational delivery method and timings 
that had not achieved consensus in R2 were discussed in breakout 
rooms prior to voting taking place.  

Consensus was achieved regarding the recommended 
structure and delivery of exercise and educational components for 
individuals with CLTI following revascularisation. It was unanimously 
agreed that walking should be undertaken 4–6 times per week 

Table 2 Summary of responses and example quotes from the Round 1 questionnaire 
 
                         Summary of responses                                                                Example quotes (Healthcare professional = HP, Individual with CLTI/carer = Pt) 
 
Rehabilitation 
 
 
 
 
 
 
 
 
 
 

Exercise 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Education 
                                                 

Rehabilitation is essential to help individuals improve and return to their 
previous level of health, physically, mentally and socially. 
 
Rehabilitation should encompass an integrated approach that includes 
physical therapy, psychological support and educational interventions. 
 
 
 
 
 
 

Exercise is important for both physical and psychological wellbeing. 
 
Benefits include improvements across physical, mental and social 
domains.  
 
Postoperative exercise should be structured, individualised and 
professionally supervised.  
 
Postoperative exercise should include walking, resistance training, sport 
or recreational activities, mobility and flexibility exercises and 
cardiovascular training.  
 
Suggested exercise frequency varied from once weekly to daily. 
 
Suggested durations ranged from 30 minutes to one hour per session.  
 
Preferred exercise settings included structured venues, outdoors and at 
home-based. 
 
Barriers included comorbid conditions, negative attitudes, low motivation 
and limited access. 
 
Half of individuals with CLTI or their carers reported a high level of 
perceived knowledge. 
 
The majority of health professionals felt patients possessed limited 
understanding.  
 
Both groups suggested the need for enhanced informational resources.  
 
Education should cover the condition itself, exercise recommendations, 
pain management strategies and approaches to improving overall health 
outcomes. 
 
The benefits of education include behaviour and lifestyle change, 
enhanced health outcomes, promotion of personal accountability and a 
sense of empowerment.  
 
Suggested formats included written materials, audiovisual content and 
face-to-face communication. 

“Often it is making someone ‘safe enough’ to leave hospital rather than a 
person-centred holistic approach to restoring function” (HP) 
 
“I have not had rehab, the healing process is sad, depressing and lonely” (Pt) 
 
“The essential pathway to the best possible outcome for the patient” (Pt) 
 
“I have completed a cardio rehab programme – it’s been invaluable and is the 
reason I’m alive” (Pt) 
 
“Without good rehab other treatment measures’ success are at best reduced 
and at worst a complete waste of time” (HP) 
 
“Needed as much as food and water” (HP) 
 
“Bypasses changed what I can/can’t do. I had to figure it (exercise) out and do 
it on my own” (Pt) 
 
“Leg amputation made walking impossible. No one suggested exercise to keep 
my 1 leg healthy.” (Pt) 
 
“Prescribed exercise programmes and early follow-up would increase 
engagement” (HP) 
 
“The leisure centre is central to my wellbeing physically and mentally. Exercise 
and social interaction benefit me and are central to my quality of life” (Pt) 
 
 
 
 
 
 
 
 
“If I know, I can do better” (Pt) 
 
“Additional info and advice is a prerequisite to taking ownership of my disease 
and responsibility for rehabilitation implementation, minimising progression of 
the disease, and living with the status quo” (Pt) 
 
“Education empowers patients to take control of their health. When patients 
understand their condition and steps they can take to manage it they are more 
likely to adhere to treatment plans and make positive lifestyle changes” (HP) 
 
“Delivering information and advice to individuals with CLTI can be most 
effective when using a combination of methods to cater for different learning 
preferences and accessibility needs” (HP) 
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(100%) and balance exercises should be performed 1–3 times per 
week (100%) at home (100%). There was consensus that 
breathing/relaxation activities should be practised daily (83%) also 
within the home setting (100%). Whilst there was agreement that 
strength training should be conducted in a designated venue 
(100%), there were also discussions during the workshop that 
strength training should also take place in the home. Furthermore, 
there was full agreement that all activities should be systematically 
monitored using a participant-maintained diary (100%). 

In relation to educational delivery, consensus was reached that 
presentations should not exceed 20 minutes in duration (100%). 
Additionally, it was agreed that educational content should be made 
available in multiple formats, including printed leaflets (100%) and 
online videos (100%), with the latter recommended to have a 
maximum duration of 10 minutes (100%). Additional discussions 
during the workshop were that physical activity/exercise should be 
included as a stand-alone educational topic rather than embedded 
in the risk factors topic. In summary, all 12 items presented in the 
workshop achieved consensus.  
 
Discussion 
The primary aim of this study was to employ a modified Delphi to 
identify the key components to be included in an individualised 
rehabilitation programme specifically for individuals with CLTI 
following revascularisation surgery.  

This exercise yielded a final dataset of 35 items which served as 
the foundation for the design and content of the rehabilitation 
programme. This dataset delineated the specific activities to be 

incorporated within the exercise component alongside 
recommendations regarding their frequency, setting and 
appropriate methods of monitoring. Additionally, the dataset 
informed the content to be addressed within the educational 
component of the programme, including guidance on optimal 
delivery methods and scheduling (Figure 2).  

These findings are consistent with several clinical guidelines for 
individuals presenting with cardiovascular health conditions.33–36 All 
guidance underpins the therapeutic value of education, physical 
activity and structured exercise in improving functional capacity, 
symptom burden and quality of life, while also recognising the need 
for adaptable delivery models to address barriers to access and 
adherence.  

While expert opinion sits at the lowest level of the evidence 
pyramid,37 the Delphi method is considered the most widely used 
consensus group technique for exploring emerging areas of 
uncertainty,38 due to the integration of anonymity, iterative rounds, 
structured feedback and statistical synthesis of group responses.39 

A key strength of this study was the recruitment of a diverse range 
of international experts including healthcare professionals, 
individuals living with CLTI and carers. This inclusive approach 
facilitated the generation of domains that reflect a broad spectrum 
of perspectives rather than privileging insights from a single 
subgroup. An additional methodological strength was the 
geographical diversity of the participant pool, which enhanced the 
contextual richness and generalisability of the findings. 

Across successive rounds, responses from both individuals with 
CLTI/carers and healthcare professionals demonstrated alignment 

Figure 2 HOPE rehabilitation programme. 
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regarding rehabilitation, education and exercise. A notable 
divergence, however, emerged in perceptions of patient knowledge. 
Whilst half of the individuals with CLTI/carers reported knowing ‘a 
lot’ about the condition, the majority of healthcare professionals 
perceived that patients knew ‘very little’. Although this aligns with 
other studies,40 this discrepancy may simply be due to differing 
interpretations of what it means to ‘know’ about CLTI – for example, 
individuals with CLTI may perceive themselves to be well informed 
based on lived experience whereas healthcare professionals may 
assess knowledge based on clinical accuracy or adherence to 
recommendations. Consistent with other studies,41,42 however, both 
groups agreed upon the provision of education within the 
rehabilitation programme. 

Attrition rates are recognised as a limitation of the Delphi 
technique,16,43,44 with rates as high as 92% reported in some 
studies.45 This study yielded an attrition rate of 49% and 72% 
across successive rounds, reflecting the challenge of sustaining 
participant engagement. Although representation from both 
individuals with CLTI/carers and healthcare professionals was 
maintained throughout, the final workshop included significantly 
fewer patients/carers (n=3) than healthcare professionals (n=6), 
which may have influenced the findings. Although patients are often 
regarded as the most vulnerable and least empowered members of 
multidisciplinary teams,46 active and meaningful participation was 
observed during the workshop. This engagement was likely 
facilitated by thorough preparation, facilitator support and the 
creation of a safe and inclusive environment.47 Notably, response 
rates (a key indicator of the validity and reliability of survey-based 
research)48 remained robust, consistently exceeding the average 
reported rate for online surveys (44.1%).49  

Research to date has primarily focused on supervised exercise 
therapy for intermittent claudication after revascularisation, and 
while recent protocols have begun to incorporate patients with CLTI 
into cardiac rehabilitation,18 this is, to our knowledge, the first 
bespoke rehabilitation programme developed exclusively for the 
post-revascularisation CLTI population. Whilst there is no formal 
guidance specific to the CLTI population, the European Society of 
Cardiology and global vascular guidelines certainly advocate 
exercise following revascularisation.5 However, this guidance is 
extremely vague due to the lack of research and data to validate it. 
This study has taken the initial step forward to address several of 
the top 10 research priorities as identified by a JLA and Vascular 
Society of Great Britain and Ireland priority setting partnership, 
including the number 1 priority: “What can be done to improve 
outcomes in patients with severe circulation problems to their 
legs?” 
 
Conclusion 
This study has captured the perspectives and opinions of experts, 
patients and carers to inform the design of a rehabilitation 
programme suitable for individuals with CLTI following 
revascularisation surgery.  

 The key components of the programme include a range of 
physical activities (aerobic, strength training and balance) to be 
carried out at home and in a supervised venue, all monitored via 
diary and an activity monitor. A range of educational topics were 
identified, all to be delivered via presentations and supported with 
information leaflets and online videos. 

While the results align with current guidelines provided for those 
with similar clinical conditions, this is the first individualised 
rehabilitation programme specific to this population. This study has 
taken initial steps to address key research priorities and the next 
step is to conduct a multicentre feasibility trial in both community 
and NHS settings. 
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• Despite successful revascularisation, outcomes for 
those with CLTI remain poor. 

• This study harnessed the insights of healthcare 
professionals, individuals with CLTI and carers to 
develop a rehabilitation programme for those with CLTI 
following revascularisation. 

• This is an initial step to address key research priorities 
in PAD as identified in a JLA priority setting 
partnership. 

• The next step is a multicentre feasibility trial.  
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Appendix 1 Delphi study questions

Round 1  
 
Patients                                                                                                           HCPs 
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REHABILITATION 
 
How would you describe rehabilitation? 
 
After surgery on your leg what rehabilitation would you like to help improve your  
overall health? 
 
Do you have any other comments about rehabilitation? 
 
EXERCISE 
 
What are your views on exercise? 
 
After surgery to improve blood flow to your leg, what exercise do you feel would 
help you? 
 
How do you feel exercise would help you? 
 
What would be the main things that stop you exercising? 

 
Do you have any other comments about exercise? 
  
EDUCATION 
 
What do you currently know about your condition CLTI? 
 
What would you like to know more about? 
 
How would additional information/advice benefit you? 
 
How would you like to receive this additional information/advice? 
 
Do you have any other comments about education? 
 

 
 
How would you describe rehabilitation? 
 
What form of rehabilitation would help improve an individual’s health after they 
have had CLTI revascularisation surgery? 
 
Do you have any other comments about rehabilitation? 
 
 
 
What are your views on exercise? 
 
For those who have had CLTI revascularisation, what type of exercise do you feel 
would be beneficial? 
 
How do you think exercise will benefit them?  
 
What do you think are the main barriers that prevent these individuals from  
exercising? 
 
Do you have any other comments about exercise? 
 
 
 
What do individuals with CLTI generally know about their condition? 
 
What do you feel these individuals need to know more about?  
 
How would additional education/advice benefit them? 
 
What would the best way to deliver this information/advice?  
 
Do you have any other comments about education? 
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Round 2  
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REHABILITATION 
 
Round 1 identified that rehabilitation helps people improve physically, mentally and socially, and that rehabilitation would help those who have had surgery for CLTI. How 
much do you agree with this? 
 
EDUCATION  
 
Round 1 identified that education is important, and that information would help those who have had surgery for CLTI. How much do you agree with this? 
 
In Round 1 a number of education topics were suggested. How much do you agree that the following topics should be included in the education programme? 
• The condition (PAD & CLTI), and what causes it 
• Other medical conditions (eg, diabetes) and how they are related to CLTI 
• Outcomes (what happens if nothing is done) 
• Types of surgery and what it achieves 
• Medication and pain management 
• Management of risk factors (eg, smoking cessation, diet, exercise, stress reduction) 
                                                                                                
Are there any other topics that should be included in the education programme? 
 
In Round 1 it was suggested that education should be delivered via leaflets, online videos, and/or in person presentations. What is the best way to deliver this information? 
• Leaflets 
• Online videos 
• Person-led presentations 

 
In Round 1 it was suggested that the education sessions should be delivered by health professionals and other individuals with CLTI. How much do you agree with this? 
 
What is the maximum amount of time online videos and presentations should run for? 
• Less than 3 minutes 
• 1–10 minutes 
• 10–20 minutes 
• More than 20 minutes 
                                                                                                
EXERCISE 
 
Round 1 identified that exercise is important for both physical and mental health, and that exercise would help those who have had surgery for CLTI. How much do you 
agree with this? 
 
In Round 1 various different types of exercise were suggested. How much do you agree with each of the following being included in the exercise programme after surgery? 
• Outdoor walking 
• Strength exercises for upper and lower body  
• Balance exercises  
• Cardio/aerobic exercise  
• Breathing and relaxation 
 
How often should each of these exercises be done? 
• 1–3 times a week 
• 4–6 times a week 
• Every day• 

 
Where should the exercise take place? 
• At home 
• At a venue• 

 
If you selected "at home/outdoors" in the previous question, how should those activities be monitored? 
• Activity tracker 
• Phone calls 
• Activity diary 
• No monitoring 
 
Are there additional physical activities that you think should be included in the exercise programme after surgery? 
                                                                                                
SOCIAL SUPPORT 
 
Round 1 identified that social support is important. How much do you agree that attending a supervised exercise session would provide this support? 
 
How else can we provide social support? 
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Round 3 
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EXERCISE 
 
It was agreed that strength and cardio exercises should be done 1–3 times a week. 
48% suggested that walking should be done 4–6 times a week. Do you agree? 
 
50% suggested that balance should be done 1–3 times a week. Do you agree? 
 
59% suggested that breathing/relaxation exercises should be done daily. Do you agree? 
 
It was agreed that walking and breathing/relaxation exercises should take place at home and that cardio/aerobic exercises should take place at a venue. 
64% suggested that strength exercises should be done at a venue. Do you agree? 
 
56% suggested that balance exercises should be done at home. Do you agree? 
 
It was agreed that walking should be monitored by an activity monitor. 
36% suggested that strength should be monitored via a diary (if done at home). Do you agree? 
43% suggested that balance should be monitored via a diary (if done at home). Do you agree? 
 
50% suggested that relaxation should be monitored via a diary (if done at home). Do you agree? 
 
EDUCATION 
 
It was agreed that the best way to deliver information is via person-led presentations. 
48% suggested that the maximum amount of time presentations should run for is 20 minutes. Do you agree? 
 
56% suggested that information should also be presented in leaflets. Do you agree? 
 
67% suggested that information should also be presented in online videos. Do you agree? 
 
52% suggested the maximum time for online videos should be 10 minutes. Do you agree? 
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