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ABSTRACT

Objective This study aimed to assess the effect of home-
based exercise interventions on walking performance

in patients with peripheral artery disease (PAD) and
intermittent claudication (IC).

Design Systematic review and meta-analysis.

Data sources We searched the Medline, Web of Science,
Embase, Scopus and Cochrane Library databases to
identify randomised controlled trials of patients with PAD
and IC published in English up to August 2024.

Eligibility criteria Randomised controlled trials of
patients who participated in home-based exercise
interventions and were assessed for walking performance
were eligible for inclusion. Studies without available data
were excluded.

Data extraction and synthesis We analysed the

pooled effect size on walking performance based on the
standardised mean differences between groups. A leave-
one-out sensitivity analysis was performed to ensure the
robustness of the findings.

Results A total of eight studies were included in the
meta-analysis. The duration of interventions in the
included studies ranged from 6 to 52 weeks. In the pooled
analysis, compared with control groups, the home-based
exercise intervention groups showed improved pain-free
walking distance (standardised mean difference 0.67,
95% C1 0.20 to 1.15), and maximal walking distance (0.47,
0.05 to 0.89). The overall heterogeneity score of pain-free
walking distance was 1=83% (p<0.001), and for maximal
walking distance, [>=78% (p<0.001).

Conclusions Home-based exercise interventions for
patients with PAD and IC were beneficial in improving
pain-free walking distance and maximal walking distance.
Future studies should consider multiple factors that may
affect the effectiveness of home training and intervention
compliance.

Trial registration number PROSPERO,
CRD42024499020.

INTRODUCTION

Since Alan Hirsch described peripheral
artery disease (PAD) as the ‘last major
pandemic of cardiovascular disease’, it has, as
of 2019, affected an estimated 236.6 million

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This systematic review and meta-analysis was
based on a thorough search across databases for
randomised clinical trials (RCTs) of home-based
exercise for patients with peripheral artery disease
and intermittent claudication symptoms.

= The overall quality of the studies was moderate,
with half showing a moderate risk of bias and half
showing a low risk.

= Few studies met inclusion criteria, limiting the anal-
ysis’ statistical power and generalisability.

= There was considerable heterogeneity between
studies, complicating the derivation of precise ex-
ercise prescriptions.

individuals ~ globally, with  172.5million
residing in low-income and middle-income
countries and 64.1million in high-income
countries." PAD encompasses a broad spec-
trum of conditions, from asymptomatic stages
to intermittent claudication (IC), severe limb
ischaemia, and ultimately, limb loss.?? IC, the
most common symptom, presents as spas-
modic leg pain during walking, alleviated with
brief rest.* This symptom significantly limits
the maximum distance patients can walk
without pain, restricts physical activity, and
markedly diminishes health-related quality of
life.” Moreover, IC is intricately linked with an
increased risk of cardiovascular diseases and
mortality due to the systemic nature of athero-
sclerosis.” The 5-year all-cause mortality rate
for individuals with IC is estimated at 10-15%,
potentially rising to 25% within 1 year if IC
progresses to critical limb ischaemia.’
Exercise capacity is a robust predictor of
mortality among patients with PAD,® and
physical activity is known to offer a protec-
tive effect against mortality for those with
claudication resulting from PAD.? Supervised
exercise programmes are considered the

BM) Group

Xu Z, et al. BMJ Open 2025;15:086013. doi:10.1136/bmjopen-2024-086013 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0003-2200-6641
https://doi.org/10.1136/bmjopen-2024-086013
https://doi.org/10.1136/bmjopen-2024-086013
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2024-086013&domain=pdf&date_stamp=2025-01-03

primary treatment for walking impairments in patients
with PAD.' Yet, the logistical demands of participating
in these programmes are significant, leading to low
enrolment among those with PAD."" Home-based exer-
cise, which involves self-directed exercises under medical
advice either at home or in community settings, presents
a potentially less burdensome alternative. However, the
efficacy of these home-based walking exercises for PAD
remains unclear.'* "

Previous systematic reviews have primarily focused on
supervised exercise programmes,'*'” home-based exercise
programmes,'® and the cumulative effects of various inter-
ventions on physical activity and fitness in patients with
PAD or IC."” However, there has been limited attention
specifically on patients with PAD and IC. It is important
to note that most patients with PAD do not exhibit typical
IC symptoms. To address this gap, we conducted a system-
atic review and meta-analysis to evaluate the impact of
home-based exercise on walking performance specifically
in patients with PAD and classic IC symptoms. Primary
outcomes included the maximal walking distance (MWD)
and pain-free walking distance (PFWD) for the walking
test. This investigation aims to provide a clearer under-
standing of the potential benefits of home-based exercise
interventions, thereby offering valuable insights into the
management of PAD and IC.

METHODS

Data sources and search strategies

We adhered to the Preferred Reporting Items for System-
atic Reviews and Meta-analysis (PRISMA) guideline'® and
the Cochrane Collaboration recommendations.' The
protocol (PROSPERO CRD42024499020) was registered
and published on PROSPERO without amendments.

We searched five databases—Medline (via PubMed),
Web of Science, Embase, Scopus, and the Cochrane
Library—up to August 2024. In Medline, we initially
searched using subject headings and keywords in the
titles and abstracts. The initial keywords used in the
Medline search were: peripheral arterial disease, arterial
disease peripheral, disease peripheral arterial, periph-
eral arterial disease®, artery disease peripheral, disease
peripheral artery, peripheral artery diseases, intermit-
tent claudication, home, residential®, exercise*®, physical
activit®, activit* physical, training®, exercise*, 6 min* walk,
6min walk, 6min walk. A comprehensive search of all
databases was then conducted using the identified subject
headings and keywords. Finally, reference list searches of
the retrieved articles were performed to locate additional
references. The complete search strategy for the five data-
bases is provided in online supplemental table 1.

Inclusion and exclusion criteria

The inclusion criteria for this review were meticulously
defined following the Population, Intervention, Compar-
ison, Outcome (PICO) framework to ensure clarity and
precision. The population of interest comprised adult

patients diagnosed with PAD and who were experiencing
IC. The intervention focus was home-based exercise, char-
acterised by physical activities performed within or near
the participant’s home, including areas such as gardens
and driveways.”” This definition was adopted to isolate
the direct effects of exercise from those of other interven-
tions. For comparison, the study imposed no restrictions
on the control types utilised in the evaluated research.
Outcomes of interest were primarily the walking ability
measured using the 6-min walk test (6-MWT). This review
exclusively included randomised controlled trials (RCTs)
that were published as full-text articles. Exclusion criteria
encompassed protocols, studies without available full
texts, abstracts presented in conference proceedings, and
letters to the editor, ensuring that only the most rigorous
and comprehensive data were analysed. The language
of publication was restricted to English to facilitate the
review process, although no limitations were placed on
the publication year, allowing for a broad examination
of relevant literature. This approach aimed to synthesise
high-quality evidence on the effectiveness of home-based
exercise interventions for individuals with PAD and IC,
providing a foundation for informed clinical practice and
future research directions.

Study selection

Based on the search strategy, studies were retrieved from
the five databases, and duplicates were removed. Two
authors (ZX and JC) independently screened the titles
and abstracts of the remaining studies to determine their
eligibility for the study based on the inclusion and exclu-
sion criteria. The full texts of the selected studies were
subsequently assessed and the final studies to be included
in the analysis were selected. Thereafter, we manually
searched the reference lists of all included studies for
additional relevant studies. In instances where there were
disagreements regarding decisions, a third author (XZ)
participated in discussions until a consensus was reached.

Risk of bias and quality assessment

Two authors (ZX and JC) independently assessed the risk
of bias following the Cochrane risk-of-bias tool (RoB2),*!
which focuses on seven domains: random sequence gener-
ation, allocation concealment, participant and personnel
blinding, outcome assessment blinding, incomplete
outcome data, selective reporting, and other sources of
bias (each scored as high risk, low risk, or unclear). In
the case of disagreement, a third person (X-QZ) joined
discussions to resolve any disagreements.

Data extraction

Two authors (ZX and JC) independently extracted the
data elements from the studies included in the final anal-
ysis. The datasheet contained fields for the first author,
year of publication, country, participants, sample size, age
of participants, study duration, intervention, comparator
and outcomes. If some elements of the desired data were
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not reported in a study, we contacted the corresponding
author of the study to obtain these data.

Where reported, the mean and standard deviation
(pre-intervention and post-intervention or control) were
extracted. The mean change in each outcome (PFWD
and MWD) for each group was calculated by subtracting
the immediate postintervention mean from the pre-
intervention mean, and the SD of the change was calcu-
lated assuming a conservative correlation coefficient of
0.5.

Data synthesis
Pooled effect sizes were estimated using random-effect
models, which used the mean and SD of the change in each
outcome from baseline. Because of the use of different
scales to measure the same construct across the studies,
the summary effects were expressed as standardised mean
differences (SMDs) between groups, with corresponding
95% confidence intervals (CIs) and p values.? An SMD
of less than 0.2 was considered a small effect size, 0.5a
medium effect size and 0.8a large effect size.” The statis-
tical heterogeneity of the included studies was quantified
by the I? statistic, with 25%, 50% or 75% reflecting low,
moderate or high heterogeneity, respectively.22

When possible, data from the included studies were
used for the following comparisons: home-based exer-
cise versus no-treatment control, and home-based exer-
cise versus supervised exercise groups. All analyses were
conducted using RevMan 5.4, with statistical significance
set at p<0.05.

Quality of evidence

For each outcome, two reviewers (ZX and JC) used the
Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) methodology to assess
the certainty of the evidence, as described elsewhere.?*
GRADE ratings for each outcome started at ‘high’ due
to the RCT design. Downgrading was determined by the
factors of risk of bias, inconsistency, indirectness, and
imprecision.25

Sensitivity analysis

We conducted a sensitivity analysis to evaluate the robust-
ness of the results obtained from the combined analysis
of the eight studies. The main approach involves system-
atically excluding one study at a time and re-analysing the
data with the remaining seven studies (the leave-one-out
approach). This process is repeated for each of the eight
studies in turn.

Patient and public involvement
None.

RESULTS

Study selection

Figure 1 shows our search process and the results obtained
through our search strategy in a PRISMA flowchart.

We identified a total of 334 articles from the search of
five databases. After we eliminated duplicates, 177 articles
remained. Of these remaining articles, a further 111 were
excluded based on title and abstract screening. The most
common reason for exclusion during the eligibility phase
was that studies either did not assess clinical outcomes (eg,
maximal walking time not measured during the 6-MWT)
or involved patients with PAD but without IC symptoms.
Finally, eight studies were included in the meta-analysis.
This systematic review includes studies from the incep-
tion of each database through August 2024.

Study characteristics

The characteristics of the eight studies included are
presented in table 1. All of the included studies were
RCTs. Of the studies, six were undertaken in Europe,%’?’1
one in North America® and one in Africa.”® All partici-
pants were diagnosed with PAD and IC. The number of
participants varied from 22 to 148, and the mean age of
the participants was over 57 years. Of the studies, three
compared home-based exercise with supervised exercise
groups,” % and the remaining seven studies compared
the effects of home-based exercise with the usual care
group, except for one study.” Regarding the interven-
tion duration of the included studies, three studies were
performed for 12 weeks,? %% two studies were performed
for 26 weeks,29 31 and there was one study each with inter-
vention durations of 6,%® 162° and 52 weeks.*

Risk of bias and quality assessment

Risk of bias judgements are presented in figure 2. For
lack of information on concealment, three of the eight
studies were assessed as some concerns about the rando-
misation process.”® 7729 One study was evaluated as some
concerns because it did not report whether the trial
context deviated from the intended intervention.” One
study was rated as some concerns due to lack of informa-
tion about the evaluators’ knowledge about the interven-
tion.”® And missing outcome data, and selection of the
reported result were generally assessed to have a low risk.
Additionally, publication bias was assessed using funnel
plot points, which appeared asymmetrical, as depicted
in online supplemental figure 1. However, Egger’s test
for intercept did not reveal any publication bias (all p
values>0.05).

The quality of evidence was assessed using the GRADE
system. The results indicated that, compared with the
control, the evidence quality for PFWD and MWD was
low, and the quality for PFWD and MWD was rated as
moderate and high when compared with supervised exer-
cise, respectively (online supplemental table 2).

Characteristics of study outcomes

All studies included comparators, and they are presented

with the intervention methods and outcomes in table 2.
In all studies, walking performance was measured

through 6-MWT at baseline and at the end of the study

or at certain time points during the study. Six trials used
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[ Identification of studies via databases and registers ]

Records identified (n = 334)
PubMed (n = 34)
Web of Science (n = 69)

Records removed before screening:

Embase (n = 105)
Scopus (n = 69)
Cochrane CENTRAL (n = 57)

Identification

J |

Title and abstract screened

\4

- Duplicate records removed (n = 157)

Records excluded (n = 111):

(n=177)

A4

Screening

Reports assessed for eligibility

- Non-RCT (n = 41)
- Review article (n = 30)
- No data available (n = 40)

(n=66)

v

Studies included in meta-
analysis
(n=8)

[ Included ] [

Figure 1

v

Full-text articles excluded (= 58):

- No outcome event of interest (n = 18)

- Not PAD patients with IC (n = 4)

- Not home-based exercise intervention
(n=36)

PRISMA (Preferred Reporting ltems for Systematic Reviews and Meta-Analyses) flow chart of the study selection

process.*® PAD: peripheral artery disease; RCT: randomised controlled trial.

PFWD to present the results of 6-MWT. Two trials showed
no significant change,”® * and the remaining four trials
all showed significant improvements.”” * *' * All studies
in 6-MWT results opted to use the MWD indicator, with
three studies showing no significant change,” ** * four
exhibiting a noticeable increase,”” **' * and one demon-
strating a decrease.”®

Meta-analysis findings: effects of home-based exercise
interventions

Home-based exercise versus control

All eight studies included in the meta-analysis reported
walking performance using the 6-MWT. Compared
with the control group, the home-based exercise group
showed an overall improvement in PFWD (SMD=0.67,
95%CI 0.20 to 1.15, p=0.006; figure 3A), and MWD
(SMD=0.47, 95% CI 0.05 to 0.89, p=0.03; figure 3B), as
assessed in seven studies. The pooled analysis revealed
significant heterogeneity in PFWD (I°=82%, p<0.05),
and MWD (1°=83%, p<0.05) results. Even though a leave-
one-out sensitivity analysis was performed, we observed
that no primary study was a significant source of hetero-
geneity for PFWD (online supplemental table 3) and
MWD (online supplemental table 4).

Home-based exercise versus supervised exercise
Compared with supervised exercise groups, home-based
exercise groups showed adecrease in walking performance

of patients with PAD and IC, mainly manifested in MWD
(SMD=0.23, 95% CI -0.21 to 0.67, p=0.31; figure 3D), but
PFWD showed no change (SMD=-0.18, 95% CI -0.98 to
0.61, p=0.65; figure 3C). Both exhibit moderate hetero-
geneity. For MWD, in leave-one-out sensitivity analysis,
omitting Parr et al, there was a decrease from 59% to 44%
in I? (online supplemental table 5). Since PFWD has been
incorporated into relatively few studies, it is not possible
to conduct a sensitivity analysis (online supplemental
table 6).

DISCUSSION

This study presents a comprehensive meta-analysis eval-
uating the efficacy of home-based exercise as a treat-
ment method for patients with PAD experiencing IC.
Although supervised exercise is considered the first-line
therapy for patients with PAD to improve walking ability,
travelling to a centre for supervised exercise regularly
poses huge challenges with regard to transportation,
cost and resources availability.** * Home-based exercise
emerges as a more accessible and cost-effective alterna-
tive to supervised exercise, reducing both burden and
expense.” Parr and colleagues™ reported supervised
exercise therapy provided an important benefit for MWD
and PFWD compared with home-based exercise therapy.
The upper-body strength training and dynamic exercise
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Table 1 Characteristic of the included studies (n=8)
Study
Age of participants Adherence duration
Study Country Diagnostic criteria Sample size (n) (years), mean (SD) rate (weeks)
Parr et al, South Duplex flow Doppler UBST group: 9; CER  UBST group: 66 (13); Not 6
2009% Africa group: 8; CONT CER group: 57 (14);  reported
group: 8 CONT group: 62 (10)
JakubseviCiene Lithuania Stage II-lll PAD as defined Intervention group: Intervention group: Not 26
et al, 2014%° by Fontaine 57; 67.4 (1.0); reported
Control group: 60 Control group: 66.5
(1.0)
Gardner etal, America Ambulatory leg pain Supervised exercise  Supervised exercise 81% 12
2014% confirmed by treadmill intervention: 60; intervention: 65 (11); 81%
exercise with an ankle- Home-based exercise Home-based exercise
brachial pressure index intervention: 60; intervention: 67 (10);
(ABI)<0.90 at rest or <0.73 Attention control: 60 Attention control: 65
after exercise 9)
Galea Holmes  United Diagnosed by a vascular  Treatment group: 12; Treatment group 66.3 67% 16
et al, 2019%° Kingdom clinician and confirmed by ~Attention control (8.8); 90%
the San Diego Claudication group: 10 Attention control group
Questionnaire 67.1 (11.2)
Bearne et al, United Determined by the Intervention group: Intervention group 79% 12
2022% Kingdom consulting clinician based  74; 67.6 (8.7); Not
on ABI<0.90 and self- Usual care group: 74 Usual care group 68.2 reported
reported claudication (9.0)
identified using the San
Diego Claudication
Questionnaire
Sandberg et al, Sweden Mild-to-severe IC SEP group: 48; 72.1 (7.4) 74% 52
2023% (Rutherford categories 1-3) HSEP group: 50; 95%
for >6 months, confirmed WA group: 47 Not
with an ABI<0.9, and/or reported
a post-exercise ABI drop
>30%
Manfredini et al, ltaly PAD patients at Leriche- TiTo-SHB: 34; TiTo-SHB: 71 (7); 94% 26
20243 Fontaine stage llaorllb ~ C-WA: 34 C-WA: 73 (7) 54%
Waddell et al, United Vascular clinics with Home-based Home-based exercise: 53.5% 12
20242 Kingdom confirmed symptomatic  exercise: 16; 68.3 (9.6);
PAD (ABI<0.90) Non-exercise: 14 Non-exercise: 68.1
(8.5)

CER, conventional exercise rehabilitation programme; CONT, walk at home; HSEP, home-based structured exercise programme; SEP,
hospital-based supervised exercise programme; TiTo-SHB, "Test in-Train out' structured home-based exercise programme; UBST, upper body

strength training programme; WA, walk advice.

programme demonstrated positive effects on 6-MWT in
patients with PAD and IC. In contrast, home-based exer-
cise primarily involved walking at home without the struc-
tured programme found in other studies. This difference
in exercise approach may contribute to the high hetero-
geneity in our results. Gardner and colleagues™ reported
NEXT Step home exercise with favourable results for
6MWD. Sandberg and colleagues,” who prescribed three
sessions per week of aerobic walking and resistance exer-
cise for the home-based structured exercise programme
and unsupervised walking advice for the control group,
reported non-inferior effects from supervised exer-
cise for PFWD and MWD. Reviewing the two studies in
detail, several study and exercise characteristics varied,

but nevertheless both trials applied predominately unsu-
pervised exercise protocols. These findings, along with
walking performance data, supported the hypothesis that
supervision may not be essential for achieving improve-
ments in walking performance. In summary, we observed
similar effects of predominately unsupervised versus
supervised exercise protocols.

Apart from effectiveness, compliance with home-
based exercise programmes is identified as a key deter-
minant of their success. Despite limited reporting, with
six studies detailing compliance rates, findings suggest
that adherence levels in these programmes are prom-
ising, with rates surpassing 53%. This is slightly lower
than compliance rates observed in elderly exercise
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Figure 2 Risk of bias: individual studies.

programmes (65-86%),”” PAD patient exercise groups
(78%),” and PAD interventions utilising mobile health
technologies (80%).'” In a recent meta-analysis on super-
vised exercise effects that confirmed the present results
for home-based exercise, Pymer and colleagues™ empha-
sise several reasons for the superiority of unsupervised
(home-based) exercise programmes that are predom-
inately related to monitoring, exercise description,
education, goal setting and action planning. Particularly,
the structure of unsupervised exercise protocols has to
be emphasised and indicated that walking performance
improvement cannot be fully attributed to the degree
of supervision but in part to exercise characteristics
closely related to unsupervised walking. The challenge
of achieving high compliance in unsupervised settings
highlights the potential benefit of integrating supervi-
sory elements to bolster adherence. Future investigations
should explore diverse supervisory methods to enhance
compliance and establish comprehensive metrics for
measuring adherence in PAD and IC contexts. Another
reason for the high heterogeneity when comparing
home-based exercise groups with control groups might
be the effect of the severity of PAD and IC. Different
criteria for the diagnosis of PAD led to differences in
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disease severity among individuals. Despite high degree
of heterogeneity between trials, our sensitivity analyses
consistently demonstrated the robustness of the positive
effects of home-based exercise.

Labs et al’ only discussed the type of exercise for patients
with PAD without providing standardised data to support
their findings. In contrast, Fokkenrood et al'' conducted
a comparative analysis of the effects of supervised versus
home-based exercise on the maximum walking distance
or time for patients with IC, and updated their research in
2018" to emphasise measurements of maximum walking
distance and peak walking distance using a treadmill. Our
study specifically targets patients with classic symptoms of
IC associated with PAD. Similarly, Li et al'® and Thangada
et al”® also focused on populations with IC. Additionally,
van den Houten et al” analysed the impacts of supervised
exercise therapy, home-based exercise, and revascularisa-
tion on physical activity, quantified by daily step counts.
In contrast, our research specifically examines the impact
on walking ability. Therefore, compared with previously
published meta-analyses, our study is distinctly focused
on patients with PAD exhibiting claudication symptoms,
utilising 6-MWT to assess walking capacity, enhancing the
specificity of the research.
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Table 2 Characteristics of the study intervention and outcomes

Study Intervention

Follow-up

assessment Outcomes

Parr et al, 2009%
possible at home’

Supervised exercise: conventional exercise and

upper body strength training groups attended
structured exercise 3times a week for a 45 min
period for 6 weeks

Jakubseviciene et Procedures consisted of the following: (1) a 5-10min
warm-up; (2) lower limb exercising; (3) a 5-10min

al, 2014%°
cool-down

Gardner et al,
2014%

per week at a self-selected pace

Supervised exercise: 3 months of intermittent

treadmill walking to mild-to-moderate claudication

pain 3days per week at a speed of 2 mph

Galea Holmes et
al, 2019%°

Bearne et al, Two 60 min in-person sessions and two 20 min

Home-based exercise: advised to ‘walk as much as

Home-based exercise: 3 months of intermittent
walking to mild-to-moderate claudication pain 3days 12 weeks

MOSAIC treatment, including two 60 min home-
based sessions and two 20 min booster telephone
calls incorporating behaviour-change techniques

Baseline and 6 PFWD: increased significantly compared with
weeks the CONT group (p=0.03)
MWD: no significant difference in mean
change

Baseline, after PFWD and 6-MWT improved significantly in
1month and 6 the intervention group compared with the
months control group

Baseline and  6-MWT total distance: intervention groups
increased significantly compared with
baseline (p<0.05), and the changes in the
home-based exercise group were higher than

those in the other two groups

Baseline and
16-week
follow-up

MWD: decreased in treatment group

Baseline and 3 PFWD: increased significantly compared with

2022%" telephone sessions delivered by physical therapists months the usual care group (p=0.02)
MWD: increased significantly compared with
the usual care group (p=0.009)
Sandberg et al, Home-based exercise: aerobic walking and Baseline, PFWD: no significant difference in mean
2023% resistance exercises to be perform three times 3,6 and 12 change
weekly at home months MWD: no significant difference in mean
Supervised exercise; same exercise description as change

HSEP but under supervision from physiotherapist

Manfredini et al,

2024% of pain-free interval walking at progressive low to
moderate speed maintained with a metronome

Waddell et al, The HSEP group was given a Fitbit to use during

202428 a 12 week exercise programme comprising

personalised step goals and a resistance-based

circuit to be undertaken at home twice weekly

The programme included two daily 8 min sessions

Baseline and 6 PFWD and MWD in TiTo-SHB group

months significantly improved compared with the
C-WA group (p<0.001)

Baseline and  There were no significant differences in

12 weeks PFWD and MWD between groups at 12

weeks, but minimally clinically important
difference was seen in PFWD in both groups

CONT, walk at home; HSEP, home-based structured exercise programme; MOSAIC, Motivating Structured walking Activity in Intermittent
Claudication; MWD, maximal walking distance; 6-MWT, 6-min walk test; PFWD, pain-free walking distance.

Our meta-analysis, incorporating eight studies, reveals
that home exercise interventions exhibit variable impacts
on the 6-MWT outcomes among patients with PADd and
IC. The variability in performance improvements, partic-
ularly in PFWD, appears to correlate with the interven-
tion’s duration (online supplemental figure 2). Notably,
mere walking advice without structured supervision did
not significantly enhance MWD. This suggests a nuanced
interaction between intervention strategies and their
effectiveness, underscoring the need for more structured
and supervised home training programmes to achieve
meaningful improvements. Apart from the direct nega-
tive effect of less sophisticated exercise programmes in
meta-analysis results, another aspect has to be consid-
ered. In contrast to methodological quality,* there is still
no recognised score available to determine the quality of
the unsupervised exercise intervention and thus enable
appropriate weighting of the studies. Both features defi-
nitely represent a major limitation of meta-analysis in the

area of exercise and hinder the achievement of higher
exercise effects.”

The strength of our study is that it summarises results
of all published studies to date and provides evidence for
the advantages of home-based exercise for patients with
PAD and IC. We used a standardised methodology for
conducting this systematic review and meta-analysis, regis-
tered with PROSPERO, a comprehensive search strategy,
with appropriate quality assessment of studies included
in the systematic review with RoB2 and standardised
reporting of systematic reviews with the PRISMA check-
list. In addition, we would like to briefly address the limita-
tions of the present work. First, the intervention protocols
of home exercise between studies varied, contributing to
high heterogeneity, which complicates the derivation of
precise exercise prescriptions for effective intervention.
Second, in contrast to supervised exercise, we included
a trial with ‘walk at home’ as the home-based exercise
group; this may weaken the observed effect of home-based
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Figure 3 Forest plot of walking performance (up to 52-week point). (a) PFWD of home-based exercise compared with control
group; (b) MWD of home-based exercise compared with control group; (c) PFWD of home-based exercise (HE) compared
with supervised exercise (SE); (d) MWD of home-based exercise compared with supervised exercise. MWD: maximal walking

distance; PFWD: pain-free walking distance.

exercise, which is structured exercise in other trials. The
complexity of these interventions underscores the need
for further research to delineate the specific effects of
various home training modalities, including those based
on mobile technology and behavioural change theories.
Lastly, because of the small sample size and low quality of
evidence, the findings from our work needs to be consid-
ered when applying the results. The scarcity of included
studies reflects the broader lack of research in this area,
indicating a critical need for expanded investigation
into the impact of home-based training on patients with
PAD and IC. In summary, the present systematic review
and meta-analysis provided evidence for positive effects
of home-based exercise on patients with PAD and IC.
Considering the importance of supervision of the exer-
cise programme, regular feedback, such as step activity
monitors, may improve the adherence of patients with

PAD to exercise programmes, thereby increasing the
effectiveness of home-based exercise.

CONCLUSIONS

This meta-analysis provides preliminary evidence that
home-based exercise interventions may achieve modest
improvements in 6-MWT outcomes, including PFWD and
MWD, for patients with PAD and IC. This underscores
the potential of home-based exercise programmes as
a viable treatment modality. However, the findings also
underscore the need for further research into interven-
tion design intricacies, compliance factors, and their
combined impact on the efficacy of home-based training.
Future studies should aim to address these gaps and
provide clearer guidance for optimising exercise inter-
ventions for this patient population.
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