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Background

In 2022, the International Bone Metastases Exercise Work-
ing Group (IBMEWG) released the world’s first clinical 
exercise recommendations as a guiding framework to sup-
port healthcare providers and exercise professionals in deliv-
ering safe exercise medicine to people with bone metastases 
[1]. As an international and interdisciplinary organisation 
dedicated to quality supportive care for all people affected by 
cancer, the Multinational Association for Supportive Care in 
Cancer (MASCC) endorses the IMBEWG produced clinical 
exercise recommendations, supported by MASCC Exercise 
Oncology and MASCC Survivorship Study Groups. Specifi-
cally, these recommendations provide an important resource 
for clinicians and people with bone metastases globally, 
which can be readily implemented in low-to-middle resource 
countries, thus supporting the World Health Organisations’ 
Package of Interventions for Rehabilitation (Cancer) that is 
being released to all 190 WHO member health ministry’s 
later this year, that were also co-developed by authors NHH, 
DMP, and MIF as representatives of MASCC.

International Bone Metastases Exercise 
Working Group

People with advanced cancer are an under-served subpopula-
tion with characteristically high symptom burden and broad 
clinical needs [2–4] that can benefit from appropriately 
designed exercise medicine assessment and prescription [5]. 
However, people with bone metastases have unique safety 
parameters that require consideration to ensure the health 
benefits of exercise medicine can be realised without the 
development of skeletal complications, including lesion-, 
cancer-, treatment-, and patient-related factors. Recognising 
this challenge, and a lack of resources available to healthcare 
providers and exercise professionals, the IBMEWG — con-
sisting of 23 experts from across the world (i.e., Australia, 
Canada, Europe, UK, and USA) and clinical disciplines (i.e., 
exercise physiologists, physiotherapists, kinesiologists, phy-
siatrists, medical oncologists, and radiation oncologists) — 
was established [1].
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Developing the IBMEWG exercise 
recommendations

Ensuring clinical credibility, integrity, and practical utility 
in providing exercise to people with advanced cancer and 
bone metastases, the IMBEWG clinical exercise recom-
mendations were developed using a coordinated, iterative, 
and consultative multidisciplinary approach that included 
input from consumers (people with bone metastases) and 
stakeholders (healthcare providers and other exercise pro-
fessionals) through-out (Fig. 1).

Following an in-person planning session at the Ameri-
can College of Sports Medicine (ACSM) annual meeting in 
2018, the IBMEWG first explored the knowledge, beliefs, 
and attitudes of Canadian oncologic health care provid-
ers through a web-based survey [6, 7], highlighting their 
agreement that physical activity is important and safe for 
people with bone metastases, while noting they required 
more information before being able to recommend physi-
cal activity to these people with advanced cancer. Second, 
the IBMEWG conducted a systematic review [8] to syn-
thesise evidence of prescribed exercise for people with 
bone metastases, identifying 17 unique trials involving 645 
people with sclerotic or osteolytic bone metastases; dem-
onstrating various modes of aerobic, resistance, or sport-
based exercise were safe and feasible, while concluding 
that future larger randomised controlled trials are needed 
to facilitate sufficient statistical power that will underpin 
intervention efficacy for this patient population. Third, a 
modified Delphi consensus process [9] was conducted to 
incorporate clinical expertise and experience regarding 
exercise screening for people with bone metastases from 
73 physicians, clinical exercise physiologists, and physical 
therapists worldwide.

Integrating the collective research and clinical evidence 
derived from the survey, systematic review, and Delphi 

process, in May of 2019, the IBMEWG convened an in-
person international roundtable in Canada (Victoria, Brit-
ish Columbia). This roundtable discussed and deliberated 
to establish a formal set of clinical exercise recommen-
dations for healthcare providers and exercise profession-
als over 3 days, culminating in the drafted development 
of one overarching recommendation, as well as five key 
recommendations [1]. However, prior to finalising these 
recommendations, stakeholder engagement was purpose-
fully sought through an in-person focus group with a 
round of input from people with bone metastases (n = 3; 
living with bone metastases more than 1 year; and prior 
experience with exercise), followed by a penultimate inde-
pendent review from clinician peers (n = 5; exercise or 
health professionals; experienced managing people with 
bone metastases) that led to the finalisation of the official 
recommendations, now endorsed by MASCC and several 
other cancer or exercise associations worldwide.

Summary of IBMEWG exercise 
recommendations

It is appreciated that people with bone metastases should be 
supported by their health care providers and exercise profes-
sionals to engage in regular exercise. In particular, people 
with advanced and metastatic cancer stand to significantly 
benefit from exercise as medicine across various settings, 
to prepare for, better tolerate, and recover from their cancer 
treatments [5], and may improve cancer-specific outcomes 
inclusive of changes to disease biology [10–12], and a 
potential to prolong survival [13] with studies underway to 
explore and definitively address these questions.

Overarching and specific recommendations emerging 
from contributing evidence described earlier, and the rigor-
ous discussions among the IBMEWG members were estab-
lished for pre-exercise screening, testing, prescription, and 

Fig. 1  Structured and graded 
development of the IBMEWG 
exercise recommendations
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monitoring of exercise response. Identification of people 
at potentially higher risk of exercise-related skeletal com-
plication must incorporate the complex interplay of lesion-
related, person-related, cancer-, and treatment-related factors 
(Fig. 2). Exercise assessment and prescription requires con-
sideration of the location and presentation of bone lesion(s) 
and should be prepared and delivered by appropriately quali-
fied exercise professionals with cancer education and exer-
cise oncology prescription experience. Emphasis on postural 
alignment, controlled movement, and proper technique is 
essential for this population, with clinicians required to 
adopt a risk-based approach to exercise delivery.

Overarching recommendation: Regular exercise has 
clear potential to maintain or improve physical function, and 
health-related quality of life in people with bone metasta-
ses (sclerotic and osteolytic). The perceived risk of skeletal 
complication should always be weighed against the potential 
health benefits.

Recommendation #1: Before exercise testing or train-
ing, perform a risk assessment to inform the likelihood of a 
skeletal complication from exercise (Fig. 2).

Recommendation #2: Consultation with the medical 
team is strongly encouraged before an exercise professional 
provides structured exercise to a person with bone metas-
tases to obtain key medical information and establish bidi-
rectional communication for initial assessment and exercise 
training throughout care.

Recommendation #3: Exercise professionals best suited 
to prescribe exercise to people with bone metastases are 
physical therapists and clinical exercise physiologists (or 
equivalent), who have additional cancer exercise training 
and appropriate experience in working with people with a 
cancer diagnosis.

Recommendation #4: Professional judgment should be 
used to consider if exercise testing at baseline and follow-up 
is necessary by weighing the risks and benefits of including 
the test or if the testing protocols may need to be modified.

Recommendation #5: Exercise prescriptions should 
follow International Exercise Guidelines for Cancer Survi-
vors developed by ACSM and ESSA [14, 15], with greater 
emphasis on postural alignment, controlled movement, and 
proper technique, as well as consideration given to the loca-
tion and presentation of the bone lesion(s). Formal monitor-
ing of exercise response and adjustment of exercise prescrip-
tion should be ongoing.

Future directions

Clinical recommendations provided by the IBMEWG are 
conservative with acknowledgement that the field of exercise 
for people with bone metastases is at its relative infancy. 
However, the recommendations provide an important frame-
work and helpful starting point for exercise professionals 

Fig. 2  Risk assessment canvassing lesion-related, patient-related, and cancer- and treatment-related factors for consideration prior to preparing 
an exercise plan
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and members of the health care team to improve integration 
of physical activity and exercise into the supportive care of 
people with bone metastases. The recommendations pro-
vided by the IBMEWG will continue to evolve as research 
and clinical knowledge grows. MASCC’s Exercise Oncology 
Study Group, supported by the MASCC Survivorship Study 
Group, stands ready to advance these efforts through our 
international leadership role. To that end, herein, we pro-
vide six key suggestions to consider as a priority for future 
research in this field:

1. Improved trial reporting of metastatic lesion details 
(i.e., location, number, type, size, and stability), screen-
ing processes (i.e., decisions pertaining to inclusion 
or exclusion, or exercise programming choices), and 
adverse events (i.e., grading of event, number, and attri-
butions for disease- and exercise-related).

2. Focus on quantifying and addressing patient and stake-
holder perspectives (i.e., the healthcare professionals, 
exercise professionals, informal caregivers, and insur-
ance companies) to overcome rational and irrational 
concerns or fears around exercise for people with bone 
metastases (i.e., promote facilitators, remove barriers).

3. Explore ways to validate bone metastases-induced skel-
etal stability tools (i.e., spinal instability neoplastic 
score, Taneichi score, and Mirels score) for use in the 
decision-making of exercise testing or training suitabil-
ity and safety.

4. Develop and validate potential risk stratification matri-
ces and scoring tool(s) derived from cumulative lesion-, 
patient-, cancer-, and cancer-treatment-specific factors 
that may support exercise professionals through the pro-
vision of a standardised risk–based approach to exercise 
testing and training for people with bone metastases.

5. Examine principles pertaining to exercise programming 
for people with stable and unstable lesions or painful 
lesions; inclusive of understanding minimum effective 
doses; dose-response relations of exercise modalities; 
influence of various modalities, intensities, and volumes; 
and the ability to maintain safety and fidelity through 
virtual engagement via digital health solutions inclusive 
of virtual medicine and telemedicine, to better accom-
modate rural and remote cancer survivors.

6. Focus on health service and implementation science 
research to enhance and examine the reach, effective-
ness, adoption, implementation, and maintenance (RE-
AIM) of these exercise recommendations into clinical 
practice; and more broadly, to explore ways to enhance 
access to routine exercise services within standard can-
cer care for people with bone metastases in disparate 
hospitals and health services worldwide. This is par-
ticularly important for low-to-middle resource countries, 
and places in high resource countries which service 

large rural and remote catchment areas facing their own 
resource challenges.

Endorsement

MASCC (Multinational Association for Supportive Care 
in Cancer), through its MASCC Exercise Oncology and 
MASCC Survivorship Study Groups, officially endorses 
the externally produced exercise recommendations for peo-
ple with bone metastases developed and released by the 
IBMEWG (International Bone Metastases Exercise Work-
ing Group).
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