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Abstract
Background  Venous leg ulcers (VLUs) heal slowly, are painful for patients and are costly for healthcare systems; they also affect patients’ 
quality of life. Previous work suggests that supervised exercise training used in combination with compression therapy may offer clinical ben-
efits. However, a large population of people with VLUs are unable to access such an intervention due to frailty and age.
Objectives  To assess the feasibility of ‘FISCU Home’ (a co-designed, 12-week home-based self-managed lifestyle programme based on 
exercise and behaviour support) as an adjunct therapy to compression in people with VLUs.
Methods  Forty people with VLUs, receiving treatment at home, were recruited from community nursing and tissue viability teams, and 
via a newspaper advertisement. Participants were randomized 1 : 1 either to exercise with behaviour support (three times per week) plus 
compression therapy or compression only. The feasibility of the programme was assessed using progression criteria that included exercise 
attendance rate, loss to follow-up, patient preference(s) and adverse events (AEs). Baseline assessments were repeated at 12 weeks and 
6 months. Secondary outcomes (i.e. ulcer recurrence, healing rate and healing time) were also documented at these intervals. Intervention 
and healthcare utilization costs were calculated.
Results  The study recruitment rate was 65%, while 75% of the exercise group participants attended all scheduled exercise sessions. All 
participants completed compression therapy. No serious AEs or exercise-related AEs were reported. Median (interquartile range) ulcer heal-
ing time was shorter in the exercise group [29 (7–108) vs. 42 (6–116) weeks].
Conclusions  The feasibility and acceptability of both a home- and exercise-based lifestyle intervention in conjunction with compression 
therapy and the study procedures are supported.

What is already known about this topic?

•	 Supervised exercise is a feasible adjunct therapy to compression for people with venous leg ulcers (VLUs), with potential clinical 
benefits.

•	 These benefits remain to be explored in a full-scale study.
•	 Nevertheless, supervised exercise cannot be undertaken by people with VLUs receiving treatment at home, for whom special provi-

sions need to be made.

What does this study add?

•	 This is the first study to co-design, together with people with VLUs, a home- and exercise-based lifestyle intervention as an adjunct 
to compression therapy.

•	 Our results suggest that the developed intervention is a feasible adjunct therapy (e.g. high completion and retention rates) that can 
offer potential clinical benefits (e.g. reduced ulcer healing time).
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Venous leg ulcers (VLUs) are a growing health problem, 
accounting for almost 70% of all leg ulcers.1 Their occur-
rence is strongly linked to advanced age, with the annual UK 
prevalence in those aged > 65 years estimated to be about 
3% (approximately 400 000 patients).2 Current treatments 
are not fully effective. The natural history of VLUs is of a 
continuous cycle of healing and breakdown over decades.3 
The underlying aetiology of VLUs is venous valve failure and 
calf muscle pump insufficiency, leading to venous stasis and 
hypertension. This results in microcirculatory changes and 
tissue ischaemia. Typically, VLUs are painful and heal slowly, 
resulting in an impaired quality of life (QoL), social isolation 
and reduced work productivity in patients.4 Compression 
(e.g. stockings or bandages) is the current gold-standard 
treatment.5 Nevertheless, recurrence rates reach up to 
69% within 12 months,6 while up to 30% of VLUs are non-
responsive to compression,5 remaining open after 1 year of 
treatment.7 Therefore, it is important to explore acceptable 
adjunct therapies to compression that would improve heal-
ing outcomes.

Exercise is encouraged in clinical guidelines for the treat-
ment for VLUs.8 However, it receives little emphasis in 
everyday clinical management. FISCU, our National Institute 
for Health Research (NIHR)-funded study that explored the 
feasibility of using a 12-week community- and group-based 
(primarily aerobic) exercise programme as an adjunct ther-
apy to compression, suggested that multiple benefits from 
supervised exercise may be gained by people with VLUs.9,10 
Our research suggests that the observed health benefits 
are due to the reversal of the underlying microangiopathy,11 
which appears at early disease stages.12 Therefore, exer-
cise holds considerable potential as an adjunct therapy for 
enhancing healing, as well as improving the physical and 
mental health of patients.

Nevertheless, FISCU statistics suggest that about 40% 
of patients (most of whom receive treatment at home) can-
not attend group sessions,9 owing to mobility issues and 
frailty. Therefore, we do not know if results can be repli-
cated in the frailer, older population who receive treatment 
at home; however, these patients appear to be willing to 
try an adjunct therapy, which could potentially improve their 
wellbeing. We completed a pilot survey (data not published) 
in those who declined to take part in FISCU, the results of 
which suggested that about 74% would be willing to take 
part in an intervention at their residence. Thus, a study tar-
geting this group is warranted.

The current study aimed to close this knowledge gap. We 
co-designed and tested the feasibility of a home-based exer-
cise intervention (‘FISCU Home’).

Materials and methods

Design and setting

The FISCU II trial was a three-phase study (comprising inter-
vention design and pilot testing) informed by the Medical 
Research Council’s complex interventions framework, using 
both qualitative (phase I: a participatory approach based 
on focus groups/interviews) and mixed methods (phase 

II: feasibility testing of the intervention via a randomized 
controlled trial; phase III: qualitative study and intervention 
refinement), conducted in Sheffield, UK.

Phase I co-designed processes (involving interviews and 
focus groups with 18 participants conforming to the FISCU 
inclusion criteria) and phase III findings have been or will be 
reported separately.13

The trial was prospectively registered in the ISRCTN reg-
istry (16899826).

Participants

Participants were recruited from community nursing and 
via a newspaper advertisement. The inclusion and exclu-
sion criteria are provided in Table 1. A diagnosis of VLU was 
completed clinically, with venous aetiology confirmed by an 
ankle brachial pressure index (ABPI) > 0.8.

Randomization, allocation concealment and 
blinding

Following baseline assessments, participants were randomly 
assigned 1 : 1 to our intervention (‘FISCU Home’ + compres-
sion therapy) or a control (compression therapy only) group. 
Participants were stratified by ulcer size (maximum ulcer 
diameter 1–3 cm or > 3 cm). Randomization was performed 
by a blinded statistician using nQuery Advisor 6.0 (Statistical 
Solutions, Cork, Ireland). Outcome assessors were blinded 
to group allocation.

Interventions

All participants received standard compression therapy 
(based on the application of four- or two-layer compres-
sion bandages at a pressure of approximately 40 mmHg), 
directed by experienced community nurses. There was no 
interference by the researchers. Participants randomized 
to the intervention group followed the ‘FISCU Home’ inter-
vention, developed in phase I.13 This meant undertaking a 
self-managed exercise programme (three times per week, 
for approximately 1 h on each occasion) with an embedded 
behavioural support element (focusing on the provision of life-
style advice), supported via face-to-face visits (n = 5) and tele-
phone calls (n = 6) by an experienced exercise physiologist. 
The programme was tailored against the participants’ base-
line assessments (Appendix S1; see Supporting Information).

Study schedule and assessments

During visit 1, following consent and confirmation of eligibil-
ity, the following baseline measurements were recorded by 
a blinded assessor: (i) demographic data, including age, sex 
and socioeconomic status; (ii) clinical history, current med-
ications, stature, body mass, ankle and calf circumference; 
(iii) ulcer size; (iv) ABPI (a Doppler-determined measure-
ment of ABPI was performed according to the procedures 
of Aboyans et al.,14 unless a reading < 3 months old could 
be obtained from clinical records, following the participant’s 
consent); (v) baseline exercise history; (vi) health-related 
QoL (HRQoL) questionnaires [EuroQol-5D-5L (EQ-5D-5L) 
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and VEINES-QOL];15,16 and (vii) physical fitness, using two 
items from the Senior Fitness Test (2 Minute Walk Test, 
chair sit and stand)17 and ankle range of motion assessed 
using a biplane ankle goniometer.

All participants were given a resource use diary to com-
plete at home during the study (to support a health econom-
ics exercise).

Participants were then randomized to one of the two 
groups, as described above. At 12 weeks and 6 months, 
participants had the following measurements and tests 
repeated: physical fitness, ulcer-related clinical data (size, 
status and recurrence) and medications, body mass and 
HRQoL questionnaires. A copy of the resource use diary 
was also made. Measurement of ulcer size involved taking 
a leg ulcer tracing by using a fine-nibbed indelible pen onto 
a conformable acetate film with a pre-printed grid. When 
a participant had multiple venous ulcers, all ulcers were 
traced and the eligible ulcer with the largest surface area 
was deemed the reference ulcer for the trial. The reference 
ulcer and any other ulcers were drawn onto a leg diagram. A 
digital image of the reference ulcer was also taken.

Feasibility and acceptability outcomes

Recruitment rates were measured as the rate of invited 
participants who were eligible and consented to take part. 
Acceptability of allocation was assessed by examining rea-
sons for dropout in discontinuing participants and comparing 
attrition rates between the two study groups. The suitabil-
ity of measurement procedures was evaluated by outcome 
completion rates and reasons for missing data. The attri-
tion rate was established as discontinuation of intervention 
and loss to follow-up measurement for all conditions. The 
acceptability of the lifestyle programme was assessed using 
session attendance and compliance data and participant 
feedback via one-to-one, semi-structured interviews, con-
ducted with a subgroup of participants after the 3-month fol-
low-up visit (detailed analysis will be presented elsewhere). 
The safety of exercise training was also assessed by explor-
ing reasons for dropout from the exercise programme and 
the number and type of adverse events (AEs) that occurred 
in each group. For success/progression criteria see Table 1.

Sample size

The sample size needed to be adequate to estimate critical 
metrics, to assess the feasibility of conducting a definitive 
trial with sufficient precision. The critical metrics in this trial 
were recruitment rate (i.e. the number of eligible individuals 
randomized), compliance with treatment and attrition, as 
well as standard deviation precision. Twenty participants per 
group (in total, n = 40) provided sufficient precision (within 
11 percentage points for a 95% confidence interval) to esti-
mate the proportion willing to be randomized, assuming an 
intention to be randomized rate of 40%. Based on previous 
experience on working with this population, we used ele-
ments from our ‘six pillars of adherence’ framework (based, 
on this occasion, on ‘social support’, ‘education’, ‘reachabil-
ity’, ‘reminders’ and ‘simplicity’), to maintain high levels of 
retention and completion.

Data analysis

All analyses were conducted on an intention-to-treat basis, 
conducted in SPSS version 26 (IBM, Armonk, NY, USA). 
QoL data were missing for one participant. Baseline sum-
mary tables report all baseline variables, and clinical, fitness 
and patient-reported outcome variables. Continuous varia-
bles were summarized with descriptive statistics. Frequency 
counts and percentages were provided for categorical data. 
Descriptive statistics are presented for clinical, fitness and 
patient-reported outcomes at each timepoint.

As this was a feasibility study, no statistical comparison 
was undertaken as per standard statistical practice (e.g. ‘no 
hypothesis’ – ‘no statistical test’)18 and no primary outcome 
existed; its primary aim was to assess the feasibility of 
‘FISCU Home’. However, outcomes used to assess the fea-
sibility and acceptability of key trial parameters were rates 
of eligibility, recruitment, retention, outcome completion, 
exercise adherence and AEs.

Group preference, reasons for nonconsent, sample char-
acteristics and the distribution of potential primary out-
comes in a definitive trial are also presented. Secondary 
outcomes included health economics, physical function and 
body mass, ulcer-related data and HRQoL.

Table 1  Study inclusion and progression criteria

Inclusion criteria Exclusion criteria

People with at least one VLU with a maximum diameter ≥ 1 cm. The 
VLU must have been wholly or partially within the gaiter region; VLUs 
that were partially within the gaiter region and also extended onto the 
foot were permitted; however, VLUs confined to the foot only were 
not permitted for inclusion

People who were unsuitable or unable to exercise (according to 
treating nurse/doctor judgement)

People with an ABPI ≥ 0.8 Pregnancy or scheduled major surgery

People > 18 years old, able and willing to tolerate compression, 
receiving it in an at-home setting

People intolerant of lower-limb compression delivered by 
compressions stockings or multilevel bandaging

People who were primarily housebound or unable to travel People with vasculitis and infections (when fully treated, people 
were to be reassessed for inclusion if willing and otherwise eligible)

Success and progression criteria

At least 67% of randomly assigned patients in the exercise group were compliant with the intervention (defined as at least 75% of the 
scheduled sessions completed as planned)
Loss to follow-up rate at 6 months was < 20%
Participant preferences being < 60% in favour for either group

ABPI, ankle brachial pressure index; VLU, venous leg ulcer.
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Economic evaluation

A prospective economic evaluation was rehearsed to 
develop and refine the methods for a subsequent definitive 
trial (Appendix S2; see Supporting Information). The mean 
exercise intervention cost (based on the total number of ses-
sions that participants attended) was calculated separately 
to the NHS cost.

Results

Figure 1 shows the flow of participants through the trial. 
Phase II recruitment started at the beginning of the second 

wave of the COVID-19 pandemic in the UK (autumn 2020). 
Recruitment was paused twice as per National Health 
Service (NHS) research guidelines, to allow treating clini-
cians to concentrate on their core activities. In total, 40 par-
ticipants were recruited over 11 months.

Feasibility and acceptability

Screening, eligibility and recruitment
All success criteria were met. A summary of the feasibility 
and acceptability data are presented in Table 2. Reasons for 
nonconsent and exclusion are provided in Figure 1.

People with VLUs 
assessed for eligibility

(n = 291)

Ineligible (n = 121):
• No compression (n = 20)
• Immobility/amputation

(n = 17)
• Inability to complete the 

programme (n = 16)
• Ulcer < 1 cm (n = 17)
• Eczema (n = 14)
• Other reason (progressed 

dementia, other type of 
ulcer, etc.) (n = 37)

3-month follow-up (n = 20)

Lifestyle intervention and 
compression therapy

(n = 20)
Carried out programme
(≥2 sessions, n = 20) 

Randomized (n = 40)

Invited (n = 62)

Declined (n = 22):
• Did not feel they would 

benefit from exercise
(n = 19)

• Other reasons (n = 3)

Compression therapy only
(n = 20)

 Received compression 
therapy only (n = 20) 

3-month follow-up

6-month follow-up (n = 20) 6-month follow-up

En
ro

lm
en

t 
A

llo
ca

tio
n

Fo
llo

w
-u

p 
A

na
ly

sis
 

 HRQoL (n = 20 at 3 and 6 
months) 

 Senior and physical 
functioning tests (n = 20 at 
3 and 6 months) 

 Health economics (n = 20 
at 3 and 6 months) 

 Clinical data (e.g. ulcer 
size/healing, ulcer 
recurrence) (n = 20 at 3 
and 6 months) 

 HRQoL (n = 20 at 3 and 6 
months) 

 Senior and physical 
functioning tests (n = 20 at 
3 and 6 months) 

 Health economics (n = 20 
at 3 and 6 months) 

 Clinical data (e.g. ulcer 
size/healing, ulcer 
recurrence) (n = 20 at 3 
and 6 months) 

 (n = 20)

 (n = 20)

Figure 1  CONSORT flowchart of the study population. HRQoL, health-related quality of life; VLU, venous leg ulcer.
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Group allocation, group preference and participant 
characteristics
Twenty participants were allocated to exercise and 20 to 
usual care. Twelve of 40 (30%) participants expressed 
a preference for exercise (21 expressed no preference). 
Participant characteristics at baseline are provided in Table 3; 
the groups were well balanced for most variables.

Retention
The study retention rate was 100%. Three participants 
did not complete their exercise training owing to nonulcer-
related health reasons (e.g. back pain and hospitalization).

Exercise and safety data
Of the 20 exercise participants, 15 (75%) completed all 
sessions; the overall session completion rate was 88.3% 
(n = 636/720). No bandage slippage/misplacement was 
detected during the exercise sessions. No exercise-related 
AEs were reported by the participants.

Secondary outcomes

Physical function and body mass
Participants in the exercise group showed greater improve-
ment in all tests at 3 months, with no great variation at 
6 months (Table 4).

Ulcer-related data
Median ulcer size among active ulcers was lower in the 
intervention group at 6 months (Table 4). A shorter median 
[interquartile range (IQR)] ulcer healing time [29 (7–108) vs. 
42 (6–116)] was also observed. Faster healing in the inter-
vention group was reflected by the highest healing rate 
at 3 months (60% vs. 30%), with rates between groups 
equalizing at 6 months (65% vs. 70%). Among those whose 
ulcers healed, low recurrence rates were reported in both 
groups (5% in each group).

Health-related quality of life
Participants in the intervention group started the study with 
a higher EQ-5D utility score than those in the control group 
(Appendix S3; see Supporting Information). This difference 
was maintained throughout the study. EQ VAS and Pain 
scores showed greater improvement in the intervention group 
(Appendix S3).

Health economic data
There were no missing data for procedure costs. The 
mean exercise intervention cost ‘per participant’ was £170, 
including staff time and staff travelling expenses. Mean 
NHS ‘per participant’ costs (based on NHS National Tariff 
Schedules and calculated based on visits and use of NHS 
resources) were calculated as £1045.33 for those in the 

Table 2  Summary of trial feasibility and acceptability data

Methodological issues Findings Evidence

What factors influenced 
eligibility and what proportion of 
those screened were eligible?

Community nurses see a variety of 
patient wounds; many of which are 
not ulcers or of venous origin

170/291 screened were eligible; the most common reasons for 
noneligibility were ulcer < 1 cm (n = 17) or inability to take part in the 
programme (n = 16)

Was recruitment successful? Recruitment was successful, 
although it was paused during 
COVID-19 pandemic restrictions

40 participants were recruited within an 11-month period

Were eligible patients 
recruited?

Conversion rate to recruitment was 
within our primary targets

40/62 (65%) of invited participants were recruited to the study

Were participants successfully 
randomized and did 
randomization yield equality in 
groups?

Randomization process worked 
well

Same sized groups, well balanced on stratification and most other 
variables

Were the blinding procedures 
adequate?

Blinding of outcome assessors and 
ulcer healing assessments worked 
well

A single assessor was used at follow-up sessions. No discussions 
were reported between participants and assessors on their study 
experience during follow-up sessions. Assessment of digital ulcer 
photographs was completed by a team member unaware of the 
association between study identification numbers and group allocation

Did participants adhere to the 
intervention?

We experienced a very high 
attendance rate

15/20 (75%) of the exercise group participants attended 100% of the 
scheduled exercise sessions; 636/720 (88%) of the scheduled 
sessions were completed

Was the intervention 
acceptable to the participants?

Qualitative and quantitative data 
from exercise participants suggest 
that the intervention was 
acceptable

Of the 19 participants who expressed a preference for a specific group 
before allocation (21 of the study participants did not express a 
preference), 12 (30% among all) preferred exercise. Patient interviews 
(reported elsewhere) also suggested a high degree of satisfaction

Was the intervention safe? Our preliminary safety data appear 
favourable

No AEs were noted during the study; no bandaging was affected 
during the exercise sessions

Were outcome assessments 
completed?

Outcome completion rates were 
very high

See ‘Results’ section

Was it possible to calculate 
intervention and healthcare 
utilization costs?

Yes Cost of exercise programme: £170 per participant. Total costs per 
participant were £1256.72 (including NHS expenses) and £1215.33. for 
control and exercise group patients, respectively

Was retention to the study 
good?

Retention was very high Retention rate was 100%

Did all components of the 
protocol work together?

From the point of view that the 
recruitment procedures were 
modified, components had strong 
synergy

There were no major difficulties identified in the various processes and 
the researchers’ ability to implement them. For example, if participants 
were recruited, there was excellent collaboration between the care 
and the research team

AE, adverse events; NHS, National Health Service.
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exercise group and £1256.72 for those in the control group. 
‘Per participant’ personal costs were calculated using a 
diary, with ‘out-of-pocket’ expenses being estimated at 
£23.95 and £17.50 for those in the exercise and control 
groups, respectively. The mean ‘per participant’ cost sav-
ings to the NHS as a result of the intervention and after its 
costs were accounted for were £41.39 (Appendix S2; see 
Supporting Information).

Discussion

To our knowledge, this is the first study to have successfully 
co-designed a self-managed, expertly supported, exercise 
programme for people with VLUs who receive treatment 
for their condition at home. We assessed several feasibil-
ity aspects, including recruitment, baseline and follow-up 
measurements, as well as the preliminary effectiveness of 

Table 3  Summary of baseline demographics

Baseline characteristics Control (N = 20) Intervention (N = 20)

Male sex 8 (40) 6 (30)
Age, years 78 (13) 80 (10)
Working 0 1 (5)
White 20 (100) 20 (100)
Stature, cm 160.5 (7.8) 160.2 (12.3)
Body mass, kg 91.8 (33.0) 83.7 (30.3)
Smoking status
  Current 2 (10) 2 (20)
  Never smoked 12 (60) 11 (55)
Alcohol consumption: none 17 (85) 14 (70)
No. of comorbidities reported 3 (1) 3 (2)
  Main comorbidities
    Hypercholesterolaemia 5 (25) 5 (25)
    Hypertension 6 (30) 4 (20)
Number of prescribed medications 8 (3) 8 (6)
Ulcer-related
  Had ulcer for how long (months) 45 (58) 109 (121)
  Duration of reference ulcer (months) 14 (15) 20 (37)
  Time since diagnosis of reference ulcer (months)  9 (11) 6 (6)
  ABPI 1.1 (0.2) 1.1 (0.3)
Physical activity and fitness
  Walking pace: immobile/slow pace 20 (25) 17 (5)
  Unable to do housework/childcare 11 (55) 8 (40)
  Driving before: do not drive 13 (65) 10 (50)
  Driving after ulcer: do not drive 18 (90) 16 (80)

Data are presented as n (%) or mean (SD). ABPI, ankle brachial pressure index.

Table 4  Ulcer- and fitness-related data

Control Exercise

Baseline 3 months 6 months Baseline 3 months 6 months

Participants with active ulcers (n) 20 14 6 20 8 7
Size of active ulcer
  Length (cm) 2.0 (0.9–7.0) 1.4 (0.5–4.0) 3.0 (0.4–4.0) 2.0 (0.5–4.5) 2.5 (1.0–3.4) 1.1 (0.5–2.0)
  Width (cm) 2.0 (0.5–6) 1.9 (0.5–8.1) 2.0 (0.4–8.0) 2.5 (0.9–8.0) 2.4 (1.0–6.5) 2 (0.5–6.4)
  Area (cm2) 4.7 (1.0–24.0) 2.1 (0.3–32.0) 8.0 (0.2–28.0) 4.9 (1.0–25.5) 6.0 (2.4–10.4) 1.0 (0.3–11.5)
Healed 0/20 6/20 (30) 14/20 (70) 0/20 (0) 12/20 (60) 13/20 (65)
Recurrence 0/20 (0) 1/20 (5) 0/20 (0) 1/20 (5)
Time taken to heal from original 
diagnosis (weeks)

42 (6–116) 29 (7–108)

Test, mean (SD)
  Flexibility (°) –15.3 (11.6) –17.1 (9.9) –16.3 (9.2) –16.5 (13.7) –13.8 (10.4) –14.4 (13.4)

  Angular plantar (°) 10.9 (8.0) 9.3 (7.4) 8.8 (5.8) 10.5 (7.1) 13.3 (7.3) 11.1 (7.6)

  Angular dorsi (°) 11.9 (7.7) 13.9 (6.8) 14.4 (6.4) 13.8 (7.3) 15.6 (8.6) 16.1 (8.6)

  Ankle range (°) 22.8 (12.9) 23.8 (11.5) 23.2 (8.3) 24.3 (11.1) 28.9 (13.1) 27.3(13.7)
  Ankle circumference (cm) 27 (6) 27 (7) 27 (7) 24 (3) 23 (4) 24 (4)
  Calf circumference (cm) 40 (11) 38 (11) 38.7 (12) 36 (8) 36.5 (9) 37 (8)
  No. of steps taken in 2 min 27 (15) 26 (17) 26 (16) 34 (17) 41 (23) 37 (18)
  Chair sit-to-stand (no. of repetitions) 5 (3) 4 (3) 4 (2) 6 (3) 7 (4) 7 (6)

Data are presented as median (range) unless otherwise stated.
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‘FISCU Home’. Our main finding was that the study proce-
dures were feasible and acceptable.

The feasibility and acceptability of using a supervised 
exercise regime as an adjunct therapy to compression ther-
apy had been previously proven by our group and others.9,19 
Despite the generally positive attitude of using exercise 
as an adjunct therapy to compression, at a regional level, 
there are still clinicians and patients who view the concept 
critically, if not negatively.20,21 This can be considered as 
another side of NHS gatekeeping, which is known poten-
tially to have a negative effect on patient clinical outcomes.22 
Nevertheless, most of the eligible patients we approached 
for the study had a positive attitude towards trying ‘FISCU 
Home’. This becomes more apparent, when it is considered 
that recruitment took place during periods when case num-
bers of COVID-19 were high in the UK, and it was difficult 
for people (who potentially felt more vulnerable as a result) 
to participate in a research trial and allow visits from nonfa-
mily members. Our ‘six pillars of adherence’ framework,23 
which was used to support the delivery of the programme 
and to run the trial, played a role in our patient retention 
success. Bearing in mind that the potentially positive impact 
that exercise has on the severity of COVID-19 symptoms 
was unknown at the time of the study,24 participants’ will-
ingness to consider taking part in our programme should be 
considered as a vote of confidence in our intervention.

Our feasibility data did not reveal any AEs, and no inci-
dents of bandage misplacement or slippage, which was one 
of the biggest concerns for treating clinicians, particularly as 
the programme was primarily self-managed.

The exercise adherence rate was 88%, with 75% of par-
ticipants completing all sessions. These rates are higher 
than those found in FISCU I,9 which was fully supervised. 
The high adherence and completion rates are positive signs 
for the wider future implementation of ‘FISCU Home’, con-
sidering that all participants were > 70 years of age, most 
were frail and only one had previous exercise experience. 
This suggests great interest and self-motivation, which will 
be decisive factors in the success of a definitive trial.

The delivery of self-managed exercise programmes can be 
challenging, even in less frail/younger populations (e.g. peo-
ple with patellofemoral pain).25 Yet the interest in implement-
ing self-managed exercise interventions for people with VLUs 
remains high, with at least one study ongoing for the gen-
eral VLU population at the time of writing.26 Considering the 
possibility of new COVID-19 waves or new pandemics, and 
the challenges faced by community-based interventions,27 
self-managed delivery can be considered as an option – if 
delivered appropriately, as our feasibility study shows.

Our findings support the feasibility of using diaries to 
collect economic data on patients’ use of NHS resources, 
healthcare visits, prescriptions and out-of-pocket expenses. 
Indications for small NHS cost savings also exist (e.g. approx-
imately £42 per participant after exercise costs were consid-
ered). Nevertheless, as our analysis was purely descriptive, 
an appropriate health economics analysis in a definitive trial 
will provide greater certainty on cost-effectiveness.

As with the FISCU I study, no major difficulties were iden-
tified in the design or implementation of trial procedures. 
This included blinding procedures, carrying out assess-
ments, and rates of retention and outcome completion. The 

good communication that our team had with clinical teams 
suggests that recruitment for larger trials will not be an 
issue, provided that the treating nurses are in support of the 
study and willing to aid recruitment, as was the combined 
FISCU I and FISCU II experience.

Designing, setting up and managing a definitive multicen-
tre study has additional challenges besides recruitment rate, 
data collection and exercise delivery.28 Our findings support 
the feasibility and acceptability of both the co-designed, 
exercise-based lifestyle intervention in conjunction with 
compression therapy and the study procedures, as all our 
success criteria were met. To move to a definitive trial, we 
require preparatory work to be done, to ensure that NHS 
support is in place. To gain this we need to show clear evi-
dence that clinical benefits may exist. Our results suggest 
that there may be significant benefit in healing rates (as well 
as small NHS cost benefits), even in the more (medically) 
complex group of people with VLUs who receive treatment 
at home.

In an equally positive outcome, our results suggest that 
positive fitness changes were experienced, and exercise 
progression was achieved. These findings build on obser-
vations from our FISCU I trial, which was based on a similar 
intervention of aerobic exercises. The latter are needed to 
gain the microcirculatory benefits to facilitate healing.29

Thus, the next step will be the design and implementation 
of an appropriately powered, multicentre trial that will pro-
vide answers to the questions of both the clinical effective-
ness and cost-effectiveness of the intervention. Considering 
that the clinical benefits seen in both FISCU studies appear 
to be similar, it can safely be suggested that these two deliv-
ery options (at home vs. in the community) can be offered 
simultaneously and explored in a full trial.

Our study was designed as a feasibility study, and as 
such, no statistical comparisons could be made between 
groups. Nevertheless, the positive clinical findings in the 
intervention group should substantiate investment in a defin-
itive trial. Also, the full effect of ‘FISCU Home’ on VLU recur-
rence has not been explored due to funding limitations. This 
will need to be assessed in a future study.
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