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Outline



Jones et al. Lancet Oncol 2009;10:598-605.

Whole body exercise performance



Jones et al. Lancet Oncol 2009;10:598-605.

Whole body exercise performance

Chemotherapy 

induced anaemia

radiation induced 

pneumonitis

resection-related 
impairment

Age, comorbidities (cardiovascular), sedentary lifestyle



Effect of bed rest in older adults

Kortbein JAMA 2007

3-fold loss compared to young adults in 1/3 time



Trajectories of functional decline

Lunney et al. JAMA 2003;289:2387-92.



Trajectories of functional decline

Gill et al. NEJM 2010;362:1173-80



Impact of cancer on function

Grande, Maddocks . JCSM 2015Grande et al. J Cachexia Sarcopenia Muscle 2015;6:208-11.



Sasso et al. J Cachexia Sarcopenia Muscle 2015;6:115-124.

Described by:

F requency

I ntensity

T ype

T iming



Licker et al. J Thorac Oncol 2017;12:323-33 

n=151

30 min, 3x/wk

High A>R, 3-

4 wks

• >80% underwent major 

resection via open thoracotomy 

• ↑ peak VO2 (15%), peak work 

rate (6%) and 6MWD (15%) 

compared to deterioration in 

usual care

• Primary endpoint: 30 day 

mortality or in-hospital 

complications (Grade ≥2 TMM)

• Change in sample size after 

interim analysis



Edvardsen et al. Thorax. 2015;70:244-50 

n=61

60 min, 3x/wk

High A>R, 

20 wks

• ↑ SF-36 physical + mental

• ↑ EORTC C30 dyspnoea



• ↓ faDgue

• ↑ exercise capacity

• ↑ muscle strength

• ↑ PAL

• ↑ SF-36 scores

• EORTC-C30 unchanged

Adamsen et al. BMJ 2009;339:b3410

n=269

120 min, 4x/wk

High A+R, 6 wks

• Large but select group



Adamsen et al. Cancer 2016;112:1185-1200

+ Physician referral

+ Health education

+ Behaviour change support

+ Individualised nutrition 

+ Social support

n=60

60 min, 4x/wk

Mod R+A, 12 wks



Oldervoll et al. Oncologist 2011;16:1649-57

n=231

60 min, 2x/wk

Mod R>A, 8wks

Oldervoll et al. Oncologist 2010;89:611-6

• Loss to follow up 36% 

vs. 23%

• Survival markedly 

different in non-

completers

• Fatigue unchanged but 

function improved





Individual factors influencing behaviour

Granger et al. Support Care Cancer 2017;25:983-99



Contextual factors influencing behaviour

Granger et al. Annals ATS 2016;13:2215-22



• more likely patients have capacity

• focus on maintenance may allow benefit from 

low dose programmes

– dose response

– ‘more the better’

– ‘any better than none’

• low intensity or low volume models sufficient 

to prevent disuse atrophy

Takada et al. J Appl Phyiol 2012;113:199-205; Tesch et al. J Appl Physiol 2004;96:1451-8;. 

Improving accessibility of exercise

- Offer programme proactively -



Typically ≥ 2/3 patients asked 

about an exercise programme 

report interest.

General preference to undertake 

exercise: 

• at home

• alone and unsupervised

• following systemic treatment.

Lowe et al, Support Care Cancer 2010;18:1469-75

Improving accessibility of exercise

- Offer a range of programmes -

Maddocks et al. Psycho-Oncology 2011;20:173-8



Maddocks & Wilcock . Supp Care Cancer 2012;20:1113-6.  Mayo et al. Clin Rehabil 2014;28:1198-209 

• Treat activity as a ‘vital sign’ 

• Reassure patients around normal 

exertion symptoms

• Promote opportunities to be active by 

‘licensing’ daily tasks, active hobbies 

and interests

• Ask the patient about their goals

Improving accessibility of exercise

- Promote usual physical activity-



• ‘REST’ programme

• Rapid Easy Strength Training 

• Simple pedometer

• ↓ fatigue

• ↑mobility

• ↑ sleep quality

Cheville et al. JPSM 2013;45(5):811-21

n=66

90 min, 4x/wk, 

Low-Mod, A+R

8 wks



n=116

40 min, 3x/wk

Low-Mod A, 

12 wks

Chen H-M et al. BJC 2015;112:438-45 & 2016;115:1304-12



Tsianakas et al. BMJ Open 2017;7:e013719

n=42

30 min, 3-4x/wk

Low A, 24 wks

It had a revolutionary effect 

on me… It was just the right 

thing at the right time. 

I think more about walking 

now, I think I can walk there 

instead of catching the bus.

I would recommend it, particularly to people who are not 

sporty… When I’m on the walks I forget about the cancer. 

It (the group) makes me 

do more than I would if I 

was walking on my own, 

as I live on my own it’s 

great being out and 

meeting other people

I no longer dwell on being 

terminal – just on getting on 

with making life as enjoyable as 

possible, greatly helped by 

friends made on regular walks



• Cancer and its treatment reduce physical function through 

an effect on cardiovascular and muscular fitness

• Exercise and physical activity can help alleviate the 

consequences of these impairments on patients.

• Intensive, supervised exercise programmes are effective 

across a range of outcomes, but are not always acceptable 

or practical.

• Early intervention with a focus on physical activity may 

help improve acceptability and accessibility.

Conclusions


