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Background
Physical activity is known to have numerous benefits for people
living with cancer. However, there is a lack of clear information
on how much and what types of activity are safe to recommend
for those with metastatic bone disease (MBD). This guidance aims
to address that gap, and is intended for use by all healthcare
professionals who come into contact with people living with
cancer, including nurses, dietitians, occupational therapists,
physiotherapists and doctors.
The guidance is divided into general principles,
suggested advice for those at risk of MBD, those with
confirmed but asymptomatic MBD, and those with
symptomatic MBD. They also highlight ‘red flag’ signs
that should prompt immediate referral of patients
for a specialist orthopaedic opinion. They should be
used in conjunction with existing guidance, especially
the Recovery Package (macmillan.org.uk/about-us/
health-professionals/programmes-and-services/
recovery-package).
Physical activity can benefit patients at all stages
of the cancer care pathway. Keeping active can
improve survival rates1–4, help maintain quality of
life5, improve sleep5, have mental health benefits6,7
reduce fatigue8 and risk of falls9.
Unfortunately, physical activity can be a perceived
contraindication in people with MBD, due to concerns
about pathologic fracture. This can have deleterious
consequences. Lack of activity can lead to significant
functional impairment and muscle atrophy, which
increases the likelihood of fracture itself, bone pain,
and falls10 because of disuse osteoporosis.
Nonetheless, people with metastatic bone lesions
are at an increased risk of fracture11, and this needs
to be taken into account when recommending
exercise and advising patients on the kinds of
activities they should do.
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Where appropriate, people with cancer should aim to
reach levels of physical activity consistent with public
health guidelines12, that is:
•	at least 150 minutes of moderate aerobic
activity such as cycling or fast walking every
week OR 75 minutes of vigorous aerobic activity
such as running or singles tennis, and
•	strength exercises on two or more days a week
that work all the major muscles (legs, hips,
back, abdomen, chest, shoulders and arms).
However, these guidelines should be modified to
avoid metastatic sites at risk of pathologic fracture
and in accordance with what is realistic for each
person. It should be noted that this will change
over time depending on treatment and disease
progression. Furthermore, individuals will have
different goals and priorities, and these should
always be taken into account. Support to identify
appropriate goals with individuals can be undertaken
by different healthcare professionals including
dietitians, occupational therapists, physiotherapists
and nurses.
People are living longer and healthier lives after
many of the most common cancers are diagnosed
and this means the benefits of physical activity
are increasingly relevant. These guidelines are
intended to be a useful resource for all healthcare
professionals working with people with cancer.
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Key messages:
There is increasing evidence for the benefits of
physical activity in people living with cancer.
Although it is important to minimise the risk of
fracture in patients with MBD, this should not
mean avoiding physical activity. Physical activity
within the capabilities of the person should be
promoted. Where possible, people with MBD
should aim towards public health guideline levels
of physical activity.

1
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	People with MBD should be informed about the
benefits of physical activity and encouraged to
be as active as realistically possible within their
capabilities and in accordance with their values
and goals. They should receive training on how to
self-monitor for signs and symptoms that should
be brought to the attention of their healthcare
team, and should be given the emergency contact
details for this team.

 his message should be communicated to people
T
with or at risk of MBD at every stage of the cancer
care pathway.
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Introduction
There are now an estimated 2.5 million people living with
cancer in the UK, a figure that is projected to rise to 4 million by
203013,14. Thanks to advances in treatment, people are now living
longer with a cancer diagnosis than ever before, with the number
of people surviving for five or more years after diagnosis rising
by over 260,000 (or 21%) in the five years to 201513,14. This trend
is expected to continue.
Bone is the third most common site of metastasis for
cancers. Primary tumours that tend to metastasise
to bone include prostate, breast, lung, kidney and
thyroid. Bone is also the site of myeloma11, a cancer
that affects the bone marrow and weakens bone;
it is different from MBD but many of the principles
outlined in this document will be applicable to
people with this disease. MBD is common in
people at advanced stages of these cancers. For
example, approximately 70% of people who die of
breast or prostate cancer have bone metastases15.
The prognosis for patients with MBD continues to
improve and it is not uncommon for patients with
MBD to survive for many years. The improvement is
particularly marked for patients with bone metastases
secondary to breast and prostate cancer16.
There is early evidence that increasing physical
activity levels after a diagnosis of cancer can improve
survival17. Beyond effects on mortality, keeping active
can have numerous benefits at all stages of the cancer
journey. A randomized, controlled trial examining the
effects of seated exercise in women with advancedstage breast cancer found that those randomised
to the seated exercise intervention group showed
statistically lower fatigue scores compared with the
usual care group18. Similarly, a pilot study examining
the effects of yoga in women with metastatic breast
cancer found that, on the day after the women
practiced yoga, they were significantly more likely to
report lower levels of pain and fatigue19.
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Even in a palliative care setting, studies show that
physical activity can have significant benefits. For
example, one group of patients in palliative care
were asked to participate in 50 minutes of group
exercise twice a week for six weeks, which resulted in
an improvement in physical fatigue20. Another study
found that palliative care participants in a group
exercise programme reported relief of mental stress
and anxiety21. And patients with advanced-stage
cancer receiving palliative care who walked at least
30 minutes per day were found to have improved
quality of life compared to those who exercised less22.
Importantly, many people with advanced cancer
would like to be more physically active. Findings
from two studies show that as many as 92% of
patients diagnosed with advanced-stage cancer
are interested and physically able to participate in
physical activity23,24. However, there is also evidence
that people with advanced cancer would prefer to
avoid a gym setting, favouring exercise at home, in
a physiotherapy or hospital setting24, and that it is
important to this population that whoever is leading
the physical activity is familiar with people with
cancer and their specific needs25.
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One review of six randomised control trials of
exercise interventions in people with cancer
undergoing palliative treatment found that there
were no significant differences in adherence between
supervised and unsupervised activity programmes26.
Reassuringly, the review also found that no adverse
events were reported during the exercise sessions in
any of the studies.

There are limited data specifically looking at
physical activity in people with MBD, but we do
know that keeping active can improve quality of
life, levels of fatigue and physical functioning in this
population27,28. However, there is a risk of fracture
and metastatic spinal cord compression (MSCC) in
people with MBD, risks which must be minimised as
they carry a reduction in survival rates29. Fractures
can have a negative impact on a person’s quality of
life and ability to self-manage.

This guidance will support healthcare professionals to offer appropriate advice to encourage people with
MBD to be as active as possible while minimising fracture risk. It is designed to be used in conjunction with
the Recovery Package (macmillan.org.uk/recoverypackage) and other resources, including:
1. M
 acmillan Cancer Support: Move More
be.macmillan.org.uk/be/p-20843-move-more-dvd.aspx
2. Macmillan Cancer Support: The Importance of Physical Activity for People Living With
and Beyond Cancer: A Concise Evidence Review
macmillan.org.uk/documents/aboutus/commissioners/physicalactivityevidencereview.pdf
3. British Orthopaedic Oncology Society & British Orthopaedic Association: Metastatic
Bone Disease: A Guide to Good Practice
baso.org.uk/media/61543/boos_mbd_2016_boa.pdf
4. The British Association of Sport and Exercise Sciences: The BASES Expert Statement
on Exercise and Cancer Survivorship
bases.org.uk/write/Documents/SES_EXPERT_2.pdf
5. T
 he American Cancer Society: Nutrition and Physical Activity Guidelines for Cancer Survivors
onlinelibrary.wiley.com/doi/10.3322/caac.21142/epdf
6. Age UK: Preventing Falls: Strength and Balance Exercises for Healthy Ageing
ageuk.org.uk/Documents/EN-GB/strength_and_balance_training_PDF.pdf
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General Principles
Treating people as individuals:
People living with cancer can be at very different
stages of their lives and will have individual goals for
how active they want to be and can be during their
cancer journey. These goals should be determined,
and individual expectations and anxieties about
staying active should be addressed, preferably as
part of a Holistic Needs Assessment. This means
taking into account a person’s medical situation —
tumour type, treatments, any co-morbidities — but
also their social situation, including their emotional
and psychological state. Prognosis will be variable;
many people will continue to live for a long time after
a diagnosis of MBD (Table 1). The views and anxieties
of families and care givers should also be considered
but the person’s own views are paramount. To
ensure consistent and appropriate advice, all
healthcare professionals involved in an individual’s
care should actively participate in multi-disciplinary
team meetings and communicate patient goals and
priorities as a central part of care delivery.

Stressing the importance of staying active:
Maintaining good physical health can have long
term benefits in people living with cancer. Healthcare
professionals working with people with MBD should
have a good understanding of current evidence on
the benefits of physical activity, which encompasses
all kinds of activities. This could include encouraging/
facilitating service users to engage in valued
occupations which require a degree of physical
exertion particularly for those people who would not
engage in exercise classes or sports e.g. gardening,
visiting places such as museums, art galleries and
theatres and walking. A referral to an occupational
therapist could support patients to consider different
activities. Healthcare professionals should also
understand the risks of sedentary behaviour.
For example, one study of a 3-month supervised
resistance exercise programme in 20 men and women
with metastatic disease secondary to prostate or
breast cancer showed that improvements in functional
ability, physical activity level, lean mass and quality
of life remained 6 months after completion of the
programme28. Another trial, which compared a
resistance training programme to passive physical
therapy in 60 patients with spinal bone metastases,
showed that resistance training was able to improve
functional capacity, reduce fatigue and thereby
enhance quality of life over a 6-month period27.

0
Single
None
Yes
Above (self-caring)

Worsening and intractable bone pain at any time
should also be reported, as it would raise the index of
suspicion for MBD and high fracture risk and would
necessitate close monitoring.

The evidence suggests that there is a need for
physical activity programmes to address physical
deficits in those with MBD. For example, a study of
71 women with metastatic breast cancer and 71
healthy controls showed that those with MBD were
significantly less aerobically fit than the control group,
were weaker, less active and more symptomatic39.
A focus on balance exercises (for example, tai chi40)
can reduce the risk of falls, and ensuring that patients
can comfortably complete activities of daily living and
maintain independence41.

•	Back or neck pain

The importance of rest and recovery:
People with cancer should be advised of the
importance of recovery periods between periods of
exercise or physical activity. High-quality rest and
relaxation periods should be incorporated into any
programme of physical activity to enable the body to
recuperate. Good sleep is also important, and while
sleep can be disrupted in people with cancer, staying
active can, in itself, improve sleep quality42.

• Bladder or bowel problems.

Awareness of ‘red flag’ symptoms:
Healthcare professionals should be aware of ‘red
flag’ symptoms so that they can inform people with
or at risk of MBD of when they need to seek urgent
medical advice:

Table 1. Scandinavian Sarcoma Group scoring system
can be used to estimate survival after bone metastases
Score
Number of metastases
Visceral metastases
Breast/renal/thyroid/myeloma
Karnofsky score >70

By contrast, sedentary behaviour (prolonged sitting
or reclining characterized by low energy expenditure)
is associated with all-cause mortality30–33, and should
be avoided. Other risks of sedentary behaviour
include cardiovascular disease30,33,34, diabetes34,35,
osteoporosis36, deep vein thrombosis37, loss of balance
and muscle strength and therefore increased risk of
falls38, as well as increased anxiety and depression6,7.

1
Multiple
Yes
Other
Below (needs help)

•	Bone pain in the vertebral column that is worse
at night indicates high risk of spinal MBD and
imminent fracture
•	Bone pain on weight bearing, especially in the
proximal femur, indicates high risk of MBD in the
long bones and imminent fracture.

Symptoms that could indicate add Metastatic
Spinal Cord Compression (MSCC) and
necessitate urgent referral to the MSCC team:

•	Pain with a rapid crescendo and radiating in a
band-like fashion around the chest or abdomen
•	Numbness or pins and needles in toes, fingers
or buttocks
• Unsteadiness on feet
• Progressive weakness in legs

People at risk of MSCC should be provided with the
Macmillan Cancer Support Malignant Spinal Cord
Compression leaflet (be.macmillan.org.uk/be/p22794-mscc-leaflet.aspx) or another, locally specific
guidance leaflet.

TOP TIPS:
1. Inform people at risk of or with confirmed
MBD of the benefits of being physically
active throughout their cancer care journey.
2. Ensure that people at risk of or with
confirmed MBD are aware of ‘red flag’ or
worrying symptoms that should lead them to
seek urgent or immediate medical advice.

Reproduced from ref. 52. A total score of 0 or 1 is associated with 2/3 of patients surviving for more than 12 months. Patients with a score of 2 or 3 are likely to survive
over 3 months and a score of 4 is associated with less than 3 months survival in 75% of cases. Karnofsky score is measure of cancer patients’ general wellbeing and
activities of daily life.
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Section One: People at risk
of metastatic bone disease
All cancers can spread to bone. People with breast, prostate,
lung, kidney and thyroid cancers are most at risk of bone
metastases. The prognosis for these patients is variable,
but many people with MBD will live for many years.
The estimated 5-year survival rate for men with
MBD secondary to prostate cancer is 30–46%10.
By contrast, kidney cancer has a particularly high
avidity for bone and can be relatively aggressive.
Furthermore, spread to the bone metastases can
be the first sign of kidney cancer, as the primary
tumour can grow fairly large without causing
local symptoms44.
Healthcare professionals coming into contact with
people living with these cancers, particularly at a
late stage of disease progression, should have a
low threshold for suspecting MBD. It is important to
note that individuals may not be aware themselves
that they have MBD, either because they have not
yet been diagnosed or because they have chosen
not to know. People with MBD may report suspicious
symptoms such as dull, unrelenting bone pain, or
they may present with a fracture resulting from
minimal or low trauma.
A review of the notes may reveal a diagnosis of MBD,
a history of fracture with minimal or low trauma, a
high serum calcium level, or treatments that indicate
MBD, such as:

Supporting physical activity with good nutrition
In order to stay active, people with MBD need
to be supported by good nutrition. Healthcare
professionals should try to optimise nutritional
status by ensuring that:
• Nutrient and calorie needs are met
• A healthy weight is maintained
• Side effects that can impact nutrition, such
as mouth sores or difficulty swallowing, are
prevented or managed as best as possible.
Referral to a dietitian may be helpful, especially as
many cancer sufferers may experience low appetite.

If there is nothing to indicate MBD and no red flag
symptoms that would indicate a need for urgent referral
are present, individuals should be assessed for:
• General pain

• Bisphosphonates

• Fatigue

• Denosumab.

• Anxiety and fear

Where bone metastases are suspected, individuals
should be assessed with a plain X-ray followed by
radiological review and, if indicated, an orthopaedic
opinion.

• Co-morbidities

These factors could affect how much and also what
type of physical activity somebody feels able to do,
and should first be addressed. Those with pre-existing
pain should have a thorough baseline assessment to
ensure that any changes are identified early.
Patients should then be informed about the possible
benefits of physical activity, including:
•	Early indications of an impact on prognosis
• Increased quality of life
•	Improved function/maintenance of independence
• Decrease in fatigue
• Pain relief
• Improved mood.
It is important to determine baseline physical activity
levels before and since diagnosis, as well as current
motivational state, in order to ensure that realistic
goals are set with each individual. Some people may
be used to doing a lot of exercise; others will never
have been particularly active.
As part of the Holistic Needs Assessment, and
especially where people are elderly and/or frail,
it is important to determine their:
• Falls risk
• Activities of daily living.

Limiting the risk of falls (and therefore fracture)
and optimising activities of daily living is key for
maintaining independence. In one study, findings
revealed that, for people with a terminal illness who
participated in rehabilitation, the functional activities
of daily living improved by a rate of 27%21. Even
when individuals have a relatively poor prognosis (≤2
years) there is evidence that a supervised exercise
programme of 60 minutes twice a week tailored
to each person’s physical functioning can improve
physical performance45.
Where realistic/appropriate, healthcare professionals
should recommend public health guidelines of 150
minutes of moderate aerobic activity (or 75 minutes
of vigorous exercise) per week plus strength exercises
on two or more days per week12. People can be
referred to the Macmillan Cancer Support Move
More DVD (be.macmillan.org.uk/be/p-20843-movemore-dvd.aspx).
There is no reason why people at risk of MBD
cannot engage in physical activity and, indeed,
they are likely to benefit from being as active
as possible.

TOP TIPS:
3. Address any factors that could adversely
affect a person’s ability to engage in physical
activity, such as fear and anxiety, motivational
status, and nutrition.
4. Encourage people at risk of or with confirmed
MBD to set realistic, individualised physical
activity goals, and support them to meet
these goals.

• Adequate nutrition (see box above)
• Motivational state
•	Understanding of the likely benefits of physical activity.
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Section Two: People with diagnosed
metastatic bone disease who are
asymptomatic
Some people will have a confirmed diagnosis of MBD but will be
asymptomatic. A diagnosis of cancer may be made from biopsy/
histology, following which individuals may be sent for further imaging
to determine the stage of their cancer, which may reveal MBD.
A lack of bone pain is reassuring; however, in order
to determine the level of fracture risk in these people,
a recent plain film X-ray could be reviewed for MBD
lesions. This can then be used to determine a baseline
Mirels’ score (see Table 2), which will then indicate best
practice for clinical treatment (see Table 3).
A Holistic Needs Assessment will indicate nutritional
and other factors that may affect a person’s ability to
engage in the recommended physical activity levels.

If the Mirels’ score is 7 or under, people with
MBD can be considered to be at low risk of
fracture and should be encouraged to be as
active as possible within pain-free limits (see
Section One). If it is 8 or above, the individual
should be referred for an orthopaedic opinion
(see Section Three).

Table 3. Clinical recommendations as per Mirels’ score
Mirels’ score
≤7
8
≥9

Clinical recommendation
Radiotherapy and observation
Use clinical judgement
Prophylactic fixation

Reproduced from ref. 47.

If any issues with pain on physical activity arise,
people with MBD should be advised to go back to
their healthcare provider for further assessment.
There is evidence that people with MBD may
particularly benefit from resistance training (see box
right)46 and, where possible, they can be referred to a
supervised exercise programme, group classes and/
or a local Health and Wellbeing Event.

Table 2. Mirels’ classification
Criteria

Score

Site
Pain
Lesion
Size

1
Upper limb
Mild
Blastic
<1/3 of bone cortex

2
Lower limb
Moderate
Mixed
1/3 to 2/3 of bone cortex

3
Peritrochanteric area of femur
Functional
Lytic
>2/3 of bone cortex

Reproduced from ref. 47.
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TOP TIPS:
5.In people with confirmed MBD, Mirels’
classification should be used to determine
relative fracture risk.
6. Local services, such as Health and
Wellbeing Events, should be signposted to
people at risk of or with MBD to help them
stay active.

What is resistance training?
Resistance training is a form of physical activity
that is designed to improve muscular fitness by
exercising a muscle or a muscle group against
external resistance. Examples of resistance
training are exercises using a person’s own body
weight as resistance (e.g. bridges, squats, push
ups against a wall, step ups, sit to stand), or
exercises using hand-held weights or therabands
(e.g. biceps curl). Loads can be progressively
increased as people gain strength. Healthcare
professionals who are not comfortable prescribing
resistance training should undertake continuing
professional development in personal training and
GP exercise referral, or work in conjunction with
specialist physiotherapists and fitness trainers.
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Section Three: People with
symptomatic metastatic bone disease
People with MBD and new onset of bone pain, or bone pain
that has changed in nature or intensity, should be considered at
risk of fracture until proven otherwise. Functional pain (see box
below) should be of particular concern.
In one study, the rate of fracture was found to be
10% among people with MBD with mild to moderate
pain, but all those with functional pain progressed
to a fracture47. Mirels has reported an association
between pain and the size of the MBD lesion48.

A Holistic Needs Assessment will indicate nutritional
and other factors that may affect a person’s ability
to engage in the recommended physical activity
levels. Health and Wellbeing events can help people
stay active.

In these people, imaging, radiological review
and an orthopaedic opinion should be sought
in the first instance. Figure 1 shows a suggested
protocol for advising people who have MBD and
bone pain.

Nonetheless, there may be some activities that
are best avoided. Research ethical review rightly
prioritises participant safety; therefore, there is
limited evidence on what types of exercise put people
with MBD most at risk of fracture. However, some
guidance can be drawn from the research that has
been done into exercise programmes for patients with
extensive MBD.

This does not mean, however, that people with
symptomatic MBD should remain sedentary. A lack
of activity leads to muscle atrophy, which can, in fact,
increase the likelihood of skeletal complications such
as fracture and bone pain10. Furthermore, anecdotal
reports suggest that people with MBD may be as
likely to fracture performing activities of daily living as
from any other physical activity.

What is functional pain?
Functional pain is pain on weight bearing. It
may be aggravated by functional movements
such as walking, dressing, and getting out of
bed. This pain should be of particular concern
in people with suspected on confirmed MBD as
it may indicate imminent fracture.
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One study looked at a sample of 20 men with MBD
secondary to prostate cancer, 65% of whom had
two or more regions affected by bone metastases10.
One group was assigned to a supervised resistance
exercise programme designed to avoid the affected
sites. Although it was a small trial, the exercise
programme was shown to be safe and well tolerated,
as well as leading to improvements in physical
function, physical activity levels and lean mass.
A larger trial is currently underway to evaluate further
the benefits of a particular exercise programme (the
modular multi-modal physical exercise programme
(M3EP)) in people with prostate cancer and MBD.
Although the results have yet to be published,
the M3EP programme is designed to minimise
compressive and shear loads on affected skeletal
sites to account for the reduced load-bearing
capabilities of bone due to metastatic disease
in specific regions, and can be used as general
guidance for physiotherapists working with people
with MBD (see Table 4).
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Figure 1 Protocol for people with symptomatic MBD

General health/
comorbidity

Pain + low BMD

Lower limb

Proximal femur

Prognosis

Upper limb

Spine

At risk
of fracture?
(Mirels score)

Consider
surgery

Yes

Consider
surgery

No

Bisphosphonates,
denosumab,
radiotherapy

Neurological
or instability
symptoms?

Yes

Refer to
MSCC
team

No

Refer
to nonsurgical
oncology
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Conclusion
Some literature suggests avoiding torsion, such
as turning on a weight-bearing limb, as bone is
weakest in torsion and even a small defect can
reduce torsional strength by 50% 49. This can be taken
into account when advising people with MBD on
what activities are safest for them. However, many
healthcare professionals believe complete avoidance
is unrealistic, as torsion is a regular feature of daily
life (e.g. turning in bed, turning on a fixed foot to sit
down or reach, bending to pick something up).
Recommended exercise programmes should target
the unaffected limbs and avoid stressing affected
limbs. People with MBD should be advised to limit
any movement that causes pain, and seek medical
advice if pain does not resolve quickly or if there
are increased episodes of breakthrough pain. They
should also be advised against exercises that induce
high torsion, such as yoga-style twists, using the
rowing machine, and swinging in golf and tennis.
Walking aids can be used to take the weight off
affected lower limbs.

Some people with MBD will need to be considered
for prophylactic fixation, especially if they have large
lesions with functional pain in the lower limb. The
general rule is to avoid fracture wherever possible, as
that can severely affect a person’s quality of life and
ability to self-care. The benefits of surgical fixation
can include pain relief and increased mobility50.
However, prognosis, co-morbidities or a person’s
own wishes may preclude surgery. If surgical fixation
is not an option, an opinion from the orthopaedic
team should be sought on weight bearing. Generally,
the advice would be to avoid stress on the affected
limb. These people should still be encouraged to
keep mobile, carrying out resistance exercises in
other limbs (see Table 4). The importance of reducing
sedentary time should be stressed, and any adaptive
equipment necessary for mobilization should be
provided.
If people with MBD do undergo fixation,
prophylactic or otherwise, they should be
encouraged to mobilize as much as possible
after the procedure in consultation with their
orthopaedic surgeon. Orthopaedic fixation
should enable immediate weight bearing16.

Table 4. A model for resistance exercise selection in people with bone metastases.
Site affected by metastases

Exercise mode
Resistance

Pelvis
Axial skeleton (lumbar)
Axial skeleton (thoracic/ribs)
Proximal femur
All regions

Upper
•
•
•*
•
•*

Aerobic
Trunk
•

•

Lower
•**
•
•
•**
•**

WB

•

Flexibility
NWB
•
•
•
•
•

Static
•
•***
•***
•
•***

Adapted from ref. 53. A tick indicates that a region of the body can be targeted for exercise. WB, weight bearing (e.g. walking); NWB, non-weight bearing (e.g. cycling).
Note that the efficacy and safety of this modular multi-modal exercise program is currently being determined and this table should not act as an absolute guide.
*Exercise should exclude shoulder flexion/extension/abduction/adduction but can include elbow flexion/extension.
**Exercise should exclude hip extension/flexion but can include knee extension/flexion.
***Exercise should exclude spine/flexion/extension/rotation.
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There is considerable and growing evidence that physical
activity improves multiple outcomes in people living with cancer,
including those with MBD. Where people are at risk of MBD, they
should be encouraged to be as active as realistically possible
while being aware of worrying symptoms and signs that should
lead them to seek medical advice.
The advice is the same for people with confirmed, but
asymptomatic, MBD. Those with symptomatic MBD
should be advised to stay active while minimizing
stress on the affected limb/s.
Healthcare professionals should feel confident in
recommending that people with MBD stay active, as
maintaining physical strength can help with fatigue,
pain levels, mood, ability to stay independent,
and even fracture risk. This message should be
communicated early and often to people with
cancer, as there is evidence that a physical activity
programme can deliver benefits even after its
completion28. It is important to be aware of factors
that could make staying active difficult, such as
pre-existing conditions, anxiety and fear, nutritional
status, motivational status, and activity levels prior
to diagnosis in order to set realistic, individualised
activity goals with patients. However, physical activity
can have beneficial effects on many of these factors,
so they should not necessarily act as a barrier. For
example, staying active can improve anxiety6 and
depression7 and increase appetite, which is often
decreased in cancer sufferers, leading to poor
nutritional status51.
People with cancer may not feel comfortable in a
gym setting, even if they were regular gym users
prior to diagnosis25. They may need to be referred to
exercise programmes tailored to people with similar
issues, either through a physiotherapist, a Health
and Wellbeing Event, or a hospital-provided service.
Healthcare providers should be aware of these and
other possible anxieties patients (and their families)
may have about staying active, and address them
where possible. This will maximize the chances that
physical activity goals will be met.

With more people living with cancer and people with
the disease living for longer than ever before, it is
paramount that patients have the best information
to help them maintain their quality of life and
independence throughout their cancer journey.
Staying active is key to this. Some healthcare
professionals still consider MBD a contraindication
to physical activity. However, the benefits of physical
activity and the risks of sedentary behaviour are
becoming increasingly clear. This guidance is
intended to help healthcare professionals to safely
guide patients at risk of or with MBD to form and
meet realistic physical activity goals.

TOP TIPS:
9. E
 ncourage people with MBD to seek
assessment from a qualified, experienced
physiotherapist to guide them in their
physical activity
10. Nutritional status can influence the
ability of people with MBD to engage in
physical activity, but can also be improved
by physical activity, which can increase
appetite. Healthcare professionals should
work with people with MBD to make both
food and physical activity as enjoyable
as possible.

Physical activity in patients with metastatic bone disease: Guidance for healthcare professionals
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	Inform people at risk of or with confirmed
MBD of the benefits of being physically active
throughout their cancer care journey.
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MBD are aware of ‘red flag’ or worrying
symptoms that should lead them to seek
urgent or immediate medical advice.
	Address any factors that could adversely
affect a person’s ability to engage in physical
activity, such as fear and anxiety, motivational
status, and nutrition.

4

	Encourage people at risk of or with confirmed
MBD to set realistic, individualised physical
activity goals, and support them to meet
these goals.

5

	In people with confirmed MBD, Mirels’
classification should be used to determine
relative fracture risk.

	Management decisions should be made with
good MDT communication and should include
the patient in the decision-making process.
	People with symptomatic MBD should be
encouraged to be as physically active as they
can be, while knowing how they can move
and exercise their affected limb/s as safely
as possible.
	Even when people have extensive MBD or a
poor prognosis, they should be advised to
avoid sedentary behaviour to help maintain
quality of life.

9

	Encourage people with MBD to seek qualified,
experienced physiotherapy assessment to
guide them in their physical activity

10

	Nutritional status can influence the ability
of people with MBD to engage in physical
activity, but can also be improved by
physical activity, which can increase appetite.
Healthcare professionals should work with
people with MBD to make both food and
physical activity as enjoyable as possible.

1. L emanne D, Cassileth B, Gubili J. The role of physical activity in cancer prevention, treatment, recovery,
and survivorship. Oncology 2013;27:580–5.
2. Meyerhardt JA, et al. Physical activity and survival after colorectal cancer diagnosis. J. Clin. Oncol.
2006;24:3527–34.
3. Ibrahim EM, Al-Homaidh A. Physical activity and survival after breast cancer diagnosis: meta-analysis of
published studies. Med. Oncol. 2011;28:753–65.
4. Barbaric M, Brooks E, Moore L, Cheifetz O. Effects of physical activity on cancer survival: a systematic
review. Physiother. Can. 2010;62:25–34.
5. B
 uffart LM, et al. Effects and moderators of exercise on quality of life and physical function in patients with
cancer: An individual patient data meta-analysis of 34 RCTs. Cancer Treat. Rev. 2017;52:91–104.
6. Stonerock GL, Hoffman BM, Smith PJ, Blumenthal JA. Exercise as treatment for anxiety: systematic review
and analysis. Ann. Behav. Med. 2015;49:542–56.
7. M
 ammen G, Faulkner G. Physical activity and the prevention of depression. Am. J. Prevent. Med.
2013;45:649–57.
8. Mustian KM, et al. Comparison of pharmaceutical, psychological, and exercise treatments for cancerrelated fatigue: a meta-analysis JAMA Oncol. 2017; doi: 10.1001/jamaoncol.2016.6914.
9. L ee CE, Warden SJ, Szuck B, Lau YK. A preliminary study on the efficacy of a community-based physical
activity intervention on physical function-related risk factors for falls among breast cancer survivors. Am. J.
Phys. Med. Rehabil. 2016;95:561–70.
10. Cormie P, Newton RU, Spry N, Joseph D, Taaffe DR, Galvão DA. Safety and efficacy of resistance
exercise in prostate cancer patients with bone metastases. Prostate Cancer Prostatic Dis. 2015;18:196.
11. A
 garwal MG, Nayak P. Management of skeletal metastases: an orthopaedic surgeon’s guide. Indian J.
Orthop. 2015;49:83–100.
12. D
 epartment of Health. UK Physical Activity Guidelines. gov.uk/government/publications/uk-physicalactivity-guidelines (2011).
13. Maddams J, Utley M, Møller H. Projections of cancer prevalence in the United Kingdom, 2010–2040. Br.
J. Cancer 2012;107:1195–202.
14. Macmillan Cancer Support. Statistics Fact Sheet. macmillan.org.uk/_images/StatisticsFactsheet_tcm9260514.pdf (2017).
15. Mundy GR, Rubens RD. Cancer and the Skeleton (CRC Press, 2000).
16. B
 ritish Orthopaedic Oncology Society & British Orthopaedic Association. Metastatic Bone Disease: A
Guide to Good Practice. baso.org.uk/media/61543/boos_mbd_2016_boa.pdf (2015).

18

Physical activity in patients with metastatic bone disease: Guidance for healthcare professionals
Top tips

Physical activity in patients with metastatic bone disease: Guidance for healthcare professionals
References

19

17. U
 S National Cancer Institute. Physical Activity and Cancer Fact Sheet. cancer.gov/about-cancer/causesprevention/risk/obesity/physical-activity-fact-sheet (2017).

33. K
 atzmarzyk PT, Church TS, Craig CL, Bouchard C. Sitting time and mortality from all causes,
cardiovascular disease, and cancer. Med. Sci. Sports Exerc. 2009;41:998–1005.

18. Headley JA, Ownby KK, John LD. The effect of seated exercise on fatigue and quality of life in women
with advanced breast cancer. Oncol. Nurs. Forum 2004;31:977–83.

34. Saad F, Lipton A, Cook R, Chen YM, Smith M, Coleman R. Quantifying the association between physical
activity and cardiovascular disease and diabetes: a systematic review and meta-analysis. J. Am. Heart
Assoc. 2016;5:e002495.

19. Carson JW, Carson KM, Porter LS, Keefe FJ, Shaw H, Miller JM. Yoga for women with metastatic breast
cancer: results from a pilot study. J. Pain Symptom Manage. 2007;33:331–41.
20. O
 ldervoll LM, et al. The effect of a physical exercise program in palliative care: a phase II study. J. Pain
Symptom Manage. 2006;31:421–30.
21. A
 lbrecht TA, Taylor AG. Physical activity in patients with advanced-stage cancer: a systematic review of the
literature. Clin. J. Oncol. Nurs. 2012;16:293–300.
22. Lowe SS, Watanabe SM, Courneya KS. Physical activity as a supportive care intervention in palliative
cancer patients: a systematic review. J. Support. Oncol. 2009;7:27–34.
23. L owe SS, Watanabe SM, Baracos VE, Courneya KS. Physical activity interests and preferences in palliative
cancer patients. Support. Care Cancer 2010;18:1469–75.
24. O
 ldervoll LM, et al. Are palliative cancer patients willing and able to participate in a physical exercise
program? Palliat. Support. Care 2005;3:281–7.
25. Paltiel H, Solvoll E, Loge JH, Kaasa S, Oldervoll L. “The healthy me appears”: palliative cancer patients’
experiences of participation in a physical group exercise program. Palliat. Support. Care 2009;7:459–67.
26. T
 itz C, Hummler S, Thomas M, Wiskemann J. Physical exercise in advanced cancer patients undergoing
palliative treatment. Expert Rev. Qual. Life Cancer Care 2016;1:433–42.
27. Rief H, et al. Quality of life and fatigue of patients with spinal bone metastases under combined treatment
with resistance training and radiation therapy- a randomized pilot trial. Radiat. Oncol. 2014;9:151.
28. C
 ormie P, Galvão DA, Spry N, Joseph D, Taaffe DR, Newton RU. Functional benefits are sustained after a
program of supervised resistance exercise in cancer patients with bone metastases: longitudinal results of
a pilot study. Support. Care Cancer 2014;22:1537–48.

35. Dunstan DW, et al. Physical activity and television viewing in relation to risk of undiagnosed abnormal
glucose metabolism in adults. Diabetes Care 2004;27:2603–9.
36. C
 hastin SF, Mandrichenko O, Helbostadt JL, Skelton DA. Associations between objectively-measured
sedentary behaviour and physical activity with bone mineral density in adults and older adults, the
NHANES study. Bone 2014;64:254–62.
37. Booth FW, Roberts CK, Laye MJ. Lack of exercise is a major cause of chronic diseases. Compr. Physiol.
2012;2:1143–211.
38. S
 herrington C, Whitney JC, Lord SR, Herbert RD, Cumming RG, Close JC. Effective exercise for the
prevention of falls: a systematic review and meta-analysis. J. Am. Geriatr. Soc. 2008;56:2234–43.
39. Y
 ee J, et al. Physical activity and fitness in women with metastatic breast cancer. J. Cancer Surviv.
2014;8:647–56.
40. Hu Y-N, Chung Y-J, Yu H-K, Chen Y-C, Tsai C-T, Hu G-C. Effect of tai chi exercise on fall prevention
in older adults: systematic review and meta-analysis of randomized controlled trials. Int. J. Gerontol.
2016;10:131–6.
41. L ee CE, Warden SJ, Szuck B, Lau YK. A preliminary study on the efficacy of a community-based physical
activity intervention on physical function-related risk factors for falls among breast cancer survivors. Am. J.
Phys. Med. Rehabil. 2016;95:561–70.
42. M
 ustian KM, Sprod LK, Janelsins M, Peppone LJ, Mohile S. Exercise recommendations for cancer-related
fatigue, cognitive impairment, sleep problems, depression, pain, anxiety, and physical dysfunction: a
review. Oncol. Hematol. Rev. 2012;8:81–8.
43. A
 hn SG, et al. Prognostic factors for patients with bone-only metastasis in breast cancer. Yonsei Med. J.
2013;54:1168–77.

29. S
 aad F, Lipton A, Cook R, Chen YM, Smith M, Coleman R. Pathologic fractures correlate with reduced
survival in patients with malignant bone disease. Cancer 2007;110:1860–7.

44. BoneTumor. Metastatic Kidney Cancer. bonetumor.org/metastatic-tumors/metastatic-kidney-cancer

30. Wilmot EG, et al. Pathologic fractures correlate with reduced survival in patients with malignant bone
disease. Diabetologia 2012;55:2895–905.

45. Oldervoll LM, et al. Physical exercise for cancer patients with advanced disease: a randomized controlled
trial. Oncologist 2011;16:1649–57.

31. O
 wen N, Healy GN, Matthews CE, Dunstan DW. Too much sitting: the population health science of
sedentary behavior. Exerc. Sport Sci. Rev. 2010;38:105–13.

46. Rief H, et al. Biochemical markers of bone turnover in patients with spinal metastases after resistance
training under radiotherapy—a randomized trial. BMC Cancer 2016;16:231.

32. Patel AV, et al. Leisure time spent sitting in relation to total mortality in a prospective cohort of US adults.
Am. J. Epidemiol. 2010;172:419–29.

47. Jawad MU, Scully SP. In brief: classifications in brief: Mirels’ classification: metastatic disease in long
bones and impending pathologic fracture. Clin. Orthop. Relat. Res. 2010;468;2825–7.

20

Physical activity in patients with metastatic bone disease: Guidance for healthcare professionals
References

Physical activity in patients with metastatic bone disease: Guidance for healthcare professionals
References

21

Contributors
48. M
 irels H. Metastatic disease in long bones: a proposed scoring system for diagnosing impending
pathologic fractures. Clin. Orthop. Relat. Res. 1989;249:256–64.
49. B
 rooks DB, Burstein AH, Frankel VH. The biomechanics of torsional fractures. The stress concentration
effect of a drill hole. J. Bone Joint Surg. Am. 1970;52:507–14.
50. H
 ealey JH, Brown HK. Complications of bone metastases. Cancer 2000;88:2940–51.
51. Anderson LJ, Albrecht ED, Garcia JM. Update on management of cancer-related cachexia. Curr. Oncol.
Rep. 2017;19:3.
52. Ratasvuori M, et al. Insight opinion to surgically treated metastatic bone disease: Scandinavian
Sarcoma Group Skeletal Metastasis Registry report of 1195 operated skeletal metastasis. Surg. Oncol.
2013;22:132–8.
53. G
 alvão DA, et al. Efficacy and safety of a modular multi-modal exercise program in prostate cancer
patients with bone metastases: a randomized controlled trial. BMC Cancer 2011;11:517.

Kerry Archer

Clinical Lead Physiotherapist

Hull and East Yorkshire Hospitals NHS Trust

Rob Ashford

Orthopaedic Surgeon

University Hospitals of Leicester NHS Trust

Jo Bayly

Research Fellow (Physiotherapy)

Kings College London

Anna Campbell MBE Director

CanRehab

Tom Cave
Kerryn Chamberlain

Macmillan AHP Cancer Rehabilitation
Project Lead
Physical activity Manager - England

University Hospital Bristol NHS Foundation
Trust
Macmillan Cancer Support

Jenny Chan

Physiotherapist

The Prince & Princess of Wales Hospice

June Davis

National Cancer Rehabilitation Lead

Macmillan Cancer Support

Natalie Doyle

Nurse Consultant, Living with and
Beyond Cancer
Macmillan Specialist Physiotherapist

The Royal Marsden NHS Foundation
Hospital
Royal Wolverhampton NHS Trust
Phyliss Tuckwell Hospice Care

Kate Jones

Therapy and Day Services Manager
(Physiotherapist)
Clinical Specialist Physiotherapist

The Royal Marsden NHS Foundation Trust

Claire Lait

Specialist Macmillan Physiotherapist

Gloucestershire Care Services NHS Trust

Louise Lewis

Macmillan Physiotherapist

Northumbria Healthcare NHS Trust

Aileen McCartney

Senior Physiotherapist

Siobhan O'Mahony

Physiotherapy Manager

Wisdom Hospice, Medway Community
Healthcare
Marymount Hospice, Cork

Barbara Parry

Senior Research Dietitian, Breast Cancer Hampshire Hospitals NHS Foundation Trust
Unit
Medical Oncologist
The Royal Marsden NHS Foundation Trust

Joanne Fairhurst
Sarah Fisher

Marina Parton
Grainne Sheill

22

Physical activity in patients with metastatic bone disease: Guidance for healthcare professionals
References

Tina Smith

Chartered Physiotherapist/PhD
Candidate
Senior Lecturer in Biomechanics

Discipline of Physiotherapy, Trinity College
Dublin
University of Wolverhampton

Justin Webb

Physical Activity Engagement Manager

Macmillan Cancer Support

Jennifer Woods

Senior Occupational Therapist, Vice
Chair – HOPC Specialist Group

The Christie NHS Foundation Trust

Physical activity in patients with metastatic bone disease: Guidance for healthcare professionals
Contributors

23

As a healthcare professional, you’ll know that cancer
can affect everything. Health, relationships, finances,
and more. At Macmillan, we’ve been helping to ease the
practical and emotional consequences of cancer since
1911. Today you can call on us whenever you feel the
people in your care would benefit from extra support.
As the UK’s leading cancer support charity, we can provide
a range of services to complement your vital work, giving
you the resources you need to help people live as full a life
as possible.
Working with you, we can be there for people during
treatment, help with job and money worries and will always
make time to listen if someone needs to talk. Whatever’s
needed – be it help with benefit applications or emotional
support for the whole family – we can work together to
transform how people live life with cancer.
From diagnosis, for as long as we’re needed, we’re here to
help you support the people in your care and their loved
ones. Visit macmillan.org.uk/professionals for more
information about our services.

Macmillan Cancer Support, registered charity in England and
Wales (261017), Scotland (SC039907) and the Isle of Man (604).
Also operating in Northern Ireland. MAC16900.

