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ABSTRACT ARTICLE HISTORY
Purpose: Existing exercise recommendations primarily focus on upper limb lymphoedema, Received 26 May 2025
with limited clarity on the most effective types, frequency, and intensity of exercise for Revised 16 October 2025
individuals with lower limb lymphoedema. Given the differences observed between the Accepted 17 October
upper and lower limbs, it makes intuitive sense to develop a framework of exercise 2025

recommendations for lower limb lymphoedema. KEYWORDS
Materials and methods: We conducted a modified two round e-Delphi during February Lymphatic diseases;
and March 2025. A draft framework was developed by the research team using relevant lymphedema; exercise;

documents identified within the literature. . The expert panel considered 68 exercise exercise prescription;
recommendations and three recommendations regarding compression garments whilst Lymphoedema
exercising. Over two rounds, panellists rated their level of agreement on whether each

recommendation was important when prescribing exercise to individuals living with lower

limb lymphoedema.

Results: A total of 54 panellists from 10 countries participated in round 1, with a high

retention rate of 96% in round 2. The final framework consisted of 26 exercise
recommendations across three domains: resistance (n = 7 recommendations); aerobic

(n = 15); flexibility (n = 4); and three recommendations regarding compression garment

use whilst exercising.

Conclusions: This framework outlines a set of exercise recommendations to guide

healthcare professionals in prescribing multimodal programs for individuals living by

lower limb lymphoedema.

> IMPLICATIONS FOR REHABILITATION

Current literature lacks clear guidance on effective exercise, types, frequency, and
intensity for lower limb lymphoedema.

Clinicians often adapt recommendations designed for upper limb lymphoedema,
highlighting the need for tailored guidance for lower limb presentations.

The purpose of this framework is not to dictate the way healthcare professionals
must prescribe exercise; rather, it is to offer consensus-based exercise recommendations
for individuals living with lower limb lymphoedema in the absence of strong scientific
evidence.

Introduction

Lymphoedema, an incurable chronic condition, is characterised by the abnormal accumulation of
protein-rich interstitial fluid resulting in swelling of the limbs or tissues [1,2]. Individuals living with
lymphoedema often experience pain, heaviness, tightness, physical distortion, and impaired functionality
of the affected limb [3]. It is estimated that approximately 250 million individuals globally are living by
lymphoedema [1], including more than 25 000 Australians [4]. Complex lymphoedema therapy, also
known as complex decongestive therapy, is considered best practice conservative management for this
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condition [5]. This comprehensive, multimodal approach includes compression therapy, manual lymphatic
drainage, skin care, patient education, and exercise [5,6].

Once regarded as potentially exacerbating or triggering for lymphoedema, exercise is now recognised
as a fundamental component in lymphoedema management [3]. Evidence suggests that appropriately
prescribed exercise neither exacerbates nor worsens the condition [5,7]. Rather, it can enhance lymphatic
function, reduce swelling, and improve overall quality of life [8]. Individualised exercise programs focus-
ing on strength, flexibility, and aerobic fitness are now an essential part of care [9]. Exercise has shown
to assist in alleviating symptoms, restoring functional capacity, and improving quality of life in individuals
living with lymphoedema [9,10]. Despite evidence supporting the role of exercise in lymphoedema man-
agement and providing guidance on its prescription, the majority of research has been conducted in the
upper limb [5], often neglecting the lower limb.

Within the literature, there appears to be a lack of clarity regarding recommendations for the most
effective types of exercise, the optimal frequency, and the appropriate intensity for individuals living with
lower limb lymphoedema [11]. As such, clinicians are often required to adapt existing recommendations
developed for upper limb lymphoedema to address lower limb presentations. Given the observed differ-
ences such as limb size, the dependant position of the leg and the effects of locomotion [12], general-
ising recommendations from the upper limb to the lower limb may not be appropriate. Therefore, the
aim of this study is to develop an internationally relevant framework of exercise recommendations for
individuals living with lower limb lymphoedema.

Materials and methods
Overview

This framework has been developed using the lens of the American College of Sports Medicines domains of
frequency, intensity, type, and time to assist clinicians in prescribing exercises to individuals living with lower
limb lymphoedema [13]. This framework will establish consensus on key exercise prescription principles, offer-
ing an evidence-informed blueprint to support clinicians in their decision-making, particularly in settings where
specialised expertise in lymphoedema management may be limited. We established an international Delphi
panel and conducted a modified two-round e-Delphi survey between February and March of 2025. The
Guidance on Conducting and Reporting Delphi Studies (CREDES) was used to promote quality of reporting
[14]. Ethical approval was obtained from Macquarie University (#18534). Figure 1 outlines the study phases.

Survey development

An initial draft framework was developed by the research team that generated a list of potential recommen-
dations from several relevant documents identified from a search of the literature. These documents included
position statements on exercise in cancer care from the Clinical Oncology Society of Australia [15] and Exercise
and Sport Science Australia [16], consensus statements on exercise guidelines for cancer survivors [17,18], a
systematic review on the effect of exercise for the prevention and treatment of cancer-related lymphoedema
[10], as well as the American College of Sports Medicine exercise management for cancer [19]. Recommendations
for exercise modalities, including aerobic, resistance, and flexibility were mapped to the domains of frequency,
intensity, type, and time. The final draft framework comprised 68 recommendations across the four domains,
as well as three recommendations regarding the use of compression garments during exercise.

Delphi panel

An international Delphi panel of experts in the field of exercise delivery for lower limb lymphoedema
was established to reach consensus on the framework. The panel consisted of:

i. Allied health professionals with experience providing exercise to individuals living with lower limb
lymphoedema
AND

ii. Researchers involved in lower limb lymphoedema research
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Research team identified relevant documents
* 2 position statements

¢ 1 consensus statement

¢ 1 systematic review

¢ 1 framework

Generation of initial draft framework consisting of 71

recommendations

Delphisurvey Round 1

¢ 3 recommendations regarding compression & exercise
reached >75%

e 30 exercise recommendations reached > 75%
* 5recommendations added

Delphisurvey Round 2
* 6 exercise recommendations reached >75%

Final phase

* 12 similar recommendations amalgamated into 4
e 7 recommendations wording edited slightly

l

Final framework comprising 3 recommendations for
compression garments and exercises as well as 26
recommendations for exercise prescription

Figure 1. Development of exercise recommendations framework for individuals impacted by lower limb lymphoedema.

Further eligibility criteria for clinicians were (i) must be a registered healthcare professional (according
to respective national professional registration bodies) and (ii) must have delivered exercise interventions
to at least 10 individuals living with lower limb lymphoedema over the past two years. Inclusion criteria
for researchers were: (i) must have published in the area of lower limb lymphoedema and exercise in
the past two years OR (ii) been invited as a keynote speaker at a national or international conference.

The research team generated a list of potential participants drawing on their clinical, research, and aca-
demic networks, an internet search of clinicians delivering exercise interventions to individuals living with
lower limb lymphoedema, and international lymphoedema organisations. A snowball method was used,
inviting potential panel members to forward the invitation to colleagues they believed met the eligibility
criteria. Advertisements were also placed on social media (Facebook, Instagram, and X). A series of screening
questions at the beginning of round 1 of the survey ensured potential panellists met the eligibility criteria.
Only participants who completed round 1 of the Delphi were invited to complete the second round via email.

E-Delphi survey

Panellists were asked to rate each of the 68 exercise recommendations across the four domains (fre-
guency, intensity, type, and time) for resistance, aerobic, and flexibility exercises, as well as three recom-
mendations regarding the use of compression garments during exercise. Using an online software tool
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(Qualtrics, Provo, UT), the research team developed a purpose-built survey that was delivered over two
rounds. Panellists were only permitted access to the survey if they met the inclusions criteria. Rounds 1
and 2 were open for two weeks, with three reminder emails sent to non-responders to encourage com-
pletion. Each round took approximately 20 min for participants to complete the survey.

Round 1

In round 1, panel members were asked to rate each individual recommendation for resistance, aerobic,
and flexibility exercise across four domains (frequency, intensity, type, and time) as “unimportant’,
“important’, or “essential”. Panel members were also invited to suggest additional recommendations that
were not already captured in the draft framework via a free text box option at the end of the survey.
Consensus was defined as 75% of the panel [20,21] agreeing that the recommendation was either
“important” or “essential”. Recommendations achieving consensus thresholds below 50% were excluded
from the framework, whilst those reaching consensus levels between 50% and 74% were advanced to
round 2 for further deliberation.

Round 2

In round 2, panel members were presented with the recommendations reaching between 50 and 74%
consensus in round 1, along with any new recommendations suggested by the panel. They were asked to
rate their level of agreement on how important the exercise recommendations were for those living with
lower limb lymphoedema using a five-point Likert Scale (strongly disagree, disagree, neutral, agree, and
strongly agree). Summary panel data (expressed as percentage of the panel agreeing) were presented
alongside individual recommendations to assist in this process. Recommendations reaching consensus
(defined as 75% of the panel “agreeing” or “strongly agreeing”) were retained for the final framework.

Final phase

During the final phase of the study, two members of the research team (LD, BT) reviewed the final frame-
work of recommendations to identify and remove any redundancies, as well as refine wording across the
domains. Those recommendations that were similar in nature were merged to avoid replication.

Results

Table 1 describes the characteristics of the Delphi panel. A total of 54 participants from 10 countries
completed the round 1 survey. Most participants were physiotherapists (62%), followed by occupational
therapists (17%) and exercise physiologists (4%). The most common practice areas were a public hospital
setting (37%), followed by private practice (35%). The majority of clinicians had completed recognised
specialist lymphoedema training (96%). In round 2, 52 participants were retained representing 96%
retention of round 1 participants.

Delphi rounds and final phase

Figure 1 provides an overview of the Delphi rounds. In round 1, three recommendations regarding com-
pression and exercises as well as 30 exercise recommendations reached consensus as being “essential” or
“important” for inclusion and were retained for the final framework. Thirty-four exercise recommenda-
tions reached between 50 and 74% of consensus and were retained for re-rating in round 2 and four
recommendations achieved less than 50% consensus and were removed from the framework (supple-
mentary 1). The panel generated five new recommendations for inclusion in round 2 (supplementary 2).
In round 2, 33 recommendations did not reach consensus and were removed from the final framework
(supplementary 3). Six recommendations reached consensus and were retained for the final framework
of exercise recommendations for individuals living with lower limb lymphoedema. During the final phase,
12 recommendations with overlapping meanings were consolidated into four distinct recommendations
to minimise redundancy (supplementary 4), as well as minor word edits to recommendations (supple-
mentary 5). The final framework comprised 26 recommendations spanning the domains of resistance,
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Table 1. Characteristics of the participants in the Delphi panel.
Participants Round 1 (N = 54) Round 2 (N = 52)

Panellist classification, n (%)

Physiotherapist 34 (

Occupational therapist 9 (

Exercise physiologists 2

Myotherapist 1
1
1

Osteopath

Physiatrists

Researcher 6 (

Gender, n (%)

Male 4(7) 4 (8)

Female 50 (93) 48 (92)

Country of residence?, n (%)

Australia

Canada

Denmark

France

India

Netherlands

New Zealand

Switzerland

UK

USA

Clinical practice area, n (%), n = 54

Community health care service 4

Private practice 19 (

Hospital setting — private 3
(
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Hospital setting — public 20
University or education institution

Research setting 6
Completed recognised specialist lymphoedema training, n (%), n = 48

Yes 46 (96)
No 2 (4)
Years of clinical experience, n (%), n = 48

Less than 5 years 11 (23)
5-9 years 14 (29)
10-14 years 7 (14)
15-19 years 6 (13)
20+ years 10 (21)

aWill not add to 100% due to rounding.

aerobic, and flexibility exercise, in addition to three recommendations regarding the use of compression
garments during exercise (Figure 2).

Discussion

This study aimed to reach consensus on a framework of exercise recommendations for individuals living
with lower limb lymphoedema. The purpose of this framework is not to dictate the way healthcare pro-
fessionals must prescribe exercise; rather, it is to offer consensus-based exercise recommendations for
individuals living with lower limb lymphoedema in the absence of strong scientific evidence. It is import-
ant for healthcare professionals to consider the individual’s presentation, their goals, apply sound clinical
reasoning, and adopt a holistic approach to optimise both safety and effectiveness when prescribing an
exercise program as part of a management plan.

To our knowledge, no previous study has examined exercise recommendations to guide healthcare
professionals in prescribing exercise for individuals with lower limb lymphoedema. Our findings align
with existing exercise recommendations for lymphoedema [2] and are consistent with intervention stud-
ies conducted in individuals with lower limb lymphoedema [22]. For example, among the four studies
reporting on land-based exercise included in a recent systematic review examining the effects of exercise
in individuals with lower limb lymphoedema [22], similarities were observed across both resistance and
aerobic exercise domains. These included frequency (resistance: two sessions per week; aerobic: 2-5
times per week), intensity (resistance: 2-3 sets of 10 reps; aerobic: Borg scale of 11-14), type (resistance:
resistance bands, free weights; aerobic: cycling, walking), and time (resistance: 40 min; aerobic: 30-60 min
per session, 10-15min per session 3-5 times per day) [22]. Collectively, these findings highlight the
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Consensus-based exercise recommendations for individuals impacted by
lower limb lymphoedema

Recommendations for wearing compression garments while exercising

*  When participating in exercise a compression garment should always be wornOR
If wearing a garment is a barrier to performing exercise individuals can trial readily available sports compression (e.g. 2XUand skins) and closely monitor their response OR
« If wearing a garment is a barrier to performing exercise individuals can trial exercise without a garment and closely monitortheir response
recovery before exercising the same muscle

Frequency @
groups

* Perform aerobic exercise at a moderate intensity
. BN fiamuml062 5ot OF .15 reps withlatleast Perform aerobic exercise of at least moderate intensity, ~ * Stretch to limits of mild discomfort (you
IntenSIty 60% of 1RM unless individual preference is for low intensity should be able to feel a stretch, but it
& Perform aerobic exercise at 11 to 14/20 on the Borg should not be painful)

Rating of Perceived Exertion scale

Resistance Exercise Aerobic Exercise Flexibility Exercise

Perform 2-4 resistance exercise sessions each
week

If performing >3 sessions per week develop a
split program that ensures at least 48 hours

 Spread aerobic exercise across 5 days of the week
Perform 3-7 aerobic exercise sessions per week
Perform aerobic exercise on most days of the week

* Walking « Static stretching (for a minimum of 30-60
o Besweid * Swimming second holds at least twice)
T 5 * Water based exercises + Dynamic stretching (pre-exercise
[+] * Body weight . . N .
yp Rt s bands * Stationary cycling perform dynamic stretches actively
ahatad * Exercises that use large muscle groups moving through range of motion)
* Any activity the individual prefers or enjoys * Mobility exercises (e.g., range of motion)

Perform aerobic exercises of 5-40 minutes per session;
weekly total of 150minutes
2 < The session dutation shonld be bstwesn 20- . Build up to or over 150 minutes per week of moderate
Tlme 30 minutes mtensity : 5 A :
* Perform continuous or intermittent aerobic exercise
(minimum of 10-minute bouts accumulated during the
day) of 30-60 minutes

Figure 2. Final framework of exercise recommendations.

importance of prescribing combined varied modes of exercise, as well as tailoring exercise intensity to
different thresholds for individuals living with lower limb lymphoedema. This multimodal approach is
likely to provide additional benefits for individuals with lower limb lymphoedema.

The literature presents mixed views on the use of compression garments for lymphoedema during
exercise. For example, some studies indicate that compression may support fluid reduction, whereas oth-
ers report no significant difference in fluid levels whether compression is worn or not [23-25]. These
outcomes may vary depending on the mode of exercise and the frequency with which it is performed.
One point of difference between our framework and others are the use of compression garments whilst
exercising. Our panel recommends that individuals use compression garments when exercising; however,
if wearing a garment is a barrier to performing exercise, a practical recommendation is to consider the
use of commercially available sports compression garments such as 2XU, SKINS, or Under Armour. Prior
research supports the use of compression during exercise, with a study examining the combined effects
of exercise and compression therapy demonstrating significant reductions in limb volume, highlighting
the beneficial impact of this approach [26]. Additionally, our framework agrees with existing exercise
guidelines in recommending that, if the use of compression garments presents a barrier to exercise,
individuals may trial exercise without a garment whilst closely monitoring their response [16].

Our findings provide guidance on the recommended type and amount of exercise for individuals
living with lower limb lymphoedema to support optimisation of clinical outcomes. Although many indi-
viduals may not initially meet these thresholds, it is essential that health professionals actively support
and guide individuals towards progressive attainment of these exercise recommendations. For instance,
prescribing activities such as walking may provide modest initial benefits; however, it is important to
adopt a progressive approach aimed at increasing exercise levels over time to meet recommended exer-
cise guidelines [27]. This approach is supported by evidence demonstrating that higher levels of physical
activity and exercise are associated with greater reductions in all-cause mortality [28]. Additionally,
research shows engaging in exercising at recommended levels is associated with the prevention of
co-morbidities and chronic conditions including, but not limited to dyslipidaemia, hypertension,
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sarcopenia, obesity, and type 2 diabetes [29-32]. This is important given that many individuals living
with lower limb lymphoedema may often present with associated co-morbidities [33].

A variety of stakeholders can benefit from using the framework including healthcare professionals, edu-
cators, and individuals living with lower limb lymphoedema. Evidence suggests that healthcare professionals’
overall knowledge of lymphoedema is lacking [34]. Therefore, the implementation of this framework pro-
vides healthcare professionals with limited or no experience in prescribing exercise for individuals with lower
limb lymphoedema a guide for making evidence-based informed exercise prescriptions. This framework can
also be used in lower limb lymphoedema training courses. Embedding the framework within training pro-
grams supports healthcare professionals in delivering safe and effective exercise interventions, provided exer-
cise prescription falls within their scope of practice. Additionally, this framework may serve as a resource for
individuals living with lower limb lymphoedema, helping them understand the expected frequency, inten-
sity, type, and duration of exercises when an exercise program is prescribed by a healthcare professional.

Strengths of our study include a diverse range of lymphoedema therapists, with 96% of the panel
having completed specialist training in lymphoedema from 10 countries. Additionally, the size of our
panel (n = 54) and high retention rates (96%) represent notable strengths of this study. Although there
is no ideal Delphi panel size, the literature suggests that typical panels are between 10 and 100 partic-
ipants [35]. Given the niche scope of our investigation, the size of our panel may be considered large.
However, it is important to note that the panel lacked representation from experts with diverse linguistic
backgrounds, and only 2% of the panel were from middle-income economies. Therefore, this may limit
the generalisability of our framework to low- and middle-income economies and other healthcare set-
tings with differing contextual factors.

In conclusion, our framework communicates a set of exercise recommendations that serve as a blueprint
for healthcare professionals prescribing exercises for individuals living with lower limb lymphoedema.
Furthermore, the framework emphasises the importance of prescribing a multimodal exercise program that
integrates resistance, aerobic, and flexibility components, recognising that a combination of exercise modal-
ities is essential to address the diverse needs of individual’s living with lower limb lymphoedema.
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