
Study 

type 

Recruit-

ment Pe-

riod 

Popula-

tion 

Type of 

cancer 

Stage of 

cancer 
Aim of the study 

Overview of 

methods 

Type of 

exercise 

Duration 

of exer-

cise 

Other 

adju-

vant 

thera-

pies 

Refer-

ence 

experi-

mental 
4 weeks 32 males Prostate 

metasta-

sised 

Assess feasibility 

of exercise for pa-

tients with meta-

static cancer 

intervention 

aerobic 

and re-

sistance 

12 week 

androgen 

depriva-

tion 

therapy 

ADT 

[9] 

experi-

mental 

25 

months 

66 males 

and fe-

males 

breast, 

lung, col-

orectal. 

prostate, 

gyneco-

logic, 

lym-

phoma 

advanced 

with 16 

has bone 

metastasis 

To compare the ef-

fects of resistance 

and cardiovascular 

exercise on func-

tional mobility in 

individuals with 

advanced 

cancer. 

Prospective, 

2-group pre-

test-posttest 

pilot 

re-

sistance, 

cardio-

vasucl 

ar, 

10 weeks 

of indi-

vidualised 

exercise 

chemo-

therap y, 

radiation 

[10] 

experi-

mental 

12 

months 
20 males Prostate metastasis 

feasibility trial was 

to determine the 

safety and efficacy 

of resistance exer-

cise by prostate 

cancer survivors 

with bone meta-

static disease. 

intervention, 

two armed 

prospective 

controlled trial 

re-

sistance 

exercise 

twice 

weekly 

for 12 

weeks 

androgen 

depriva-

tion 

therapy 

ADT, 

radiation 

[11] 

experi-

mental 
9 months 

14 fe-

males 
breast metastasis 

determine the 

safety and feasibil-

ity of a physical 

activity program 

for women with 

metastatic breast 

cancer 

; explore the effi-

cacy of the pro-

gram. 

pilot random-

ized con-

trolled trial 

re-

sistance 

exercise 

& brisk 

walking 

8 weeks, 

10-15 

mins brisk 

walk fol-

lowed by 

30-40 

mins of 

resistance 

training 

hormone 

therapy, 

chemo-

therap y 

[12] 

experi-

mental 
6 months 

60 males 

and fe-

males 

lung, 

breast, 

prostate, 

mela-

noma, 

kidney, 

others 

metastasis 

Compare the ef-

fects of RT versus 

passive physical 

therapy on QoL, fa-

tigue, and emo-

tional distress out-

comes during radi-

ation therapy in 

patients with spinal 

bone metastases 

under 

radiotherapy (RT). 

randomised, 

controlled, ex-

plorative in-

tervention trial 

re-

sistance 

training 

vs phys-

ical 

therapy 

(in form 

of 

breathing 

exercise) 

resistance 

training 

30 mins; 

physical 

therapy 15 

mins; 

three 

times/wee

k for 6 

months 

hormone 

therapy, 

chemo-

therap y, 

immuno-

thera py, 

[33] 

experi-

mental 
6 months 

60 males 

and fe-

males 

lung, 

breast, 

prostate, 

mela-

noma, 

kidney, 

others 

metastasis 

To compare the ef-

fects of RT versus 

passive physical 

therapy on bone 

density during ra-

diation therapy 

(RT) in patients 

with spinal bone 

metastases. To 

quantify pathologi-

cal fractures 

randomised, 

controlled, ex-

plorative in-

tervention trial 

re-

sistance 

training 

vs pas-

sive 

physical 

therapy 

6 months, 

resitance 

training 

30 mins, 

passive 

physical 

therapy 15 

mins. 

hormon-

other 

apy, im-

muno-

thera py, 

chemo-

therap y, 

radio-

therapy, 

orthope-

dic 

corset 

[33] 

 

 

 

 

 

 

 

 

 

 

to explore whether 

patients with 

 

 

 

 

6 months, 

treated 

 

 

 

 



 

 

 

experi-

mental 

 

 

 

21 

months 

 

 

 

214 

males 

 

 

 

prostate 

 

various in-

cluding 

bone me-

tastasis 

(21%) 

prostate cancer ac-

cepted exercise in a 

local football club 

under regular con-

ditions, and to ex-

amine the potential 

effects of 1 year of 

community based 

football training in 

terms of both ran-

domised partici-

pants and just 

those adhering to 

the protocol. 

 

 

2 armed, mul-

ticentre ran-

domised con-

trolled trial 

 

 

playing 

football 

group - 

twice a 

week for 

an hour; 

control 

group 15-

30 min 

phone ses-

sion re 

options 

for physi-

cal activ-

ity and 

free rehab 

 

radiation, 

chemo-

therap y, 

anti-

androgen 

therapy 

 

 

 

[13] 

experi-

mental 

not men-

tioned 

60 males 

and fe-

males 

lung, 

breast, 

prostate, 

others 

spinal me-

tastasis 

to investigate the 

feasibility of free 

isometric spinal 

stabilization exer-

cises concomitant 

to palliative- anal-

getic radiotherapy 

in patients with un-

stable spinal me-

tastases 

exploratory 

randomized 

controlled fea-

sibility tiral 

free spi-

nal sta-

bilization 

exercise 

on the 

day of 

radio-

therapy 

(2 

weeks) 

and then 

home-

based 

for 3 

months; 

CT - 

progres-

sive 

muscle 

relaxa-

tion ex-

ercise 

daily on 

9+- 

2 days 

with 

radio-

therapy 

: read or 

played 

from re-

cordings 

15mins a 

day on 

upper 

and 

lower 

extrem-

ity 

3 months 

medica-

tion, ra-

diation 

[14] 

experi-

mental 

36 

months 
57 males Prostate 

bone me-

tastasis 

Test the efficacy 

and safety of a 

modular multi-

modal exercise 

program (M3EP) 

comprising re-

sistance, aerobic, 

and flexibility 

two armed 

prospective 

randomized 

controlled trial 

M3EP: 

re-

sistance, 

aerobicm 

flexibil-

ity exer-

cises, 3 

times/we

3 months 

ADT, 

radiation, 

brachy-

therap y, 

chemo-

therap y 

[15] 



training to maintain 

or enhance physi-

cal function 

ek, 

60mins a 

session 

experi-

mental 
 

24 males 

and fe-

males 

MM 

MM with 

bone le-

sions 

to test the suitabil-

ity of home-based 

exercise therapy 

for patients under-

going high- dose 

chemotherapy and 

autologous periph-

eral stem cell 

transplantation. 

feasibility/pi-

lot study 

aerobic 

compo-

nent 

(usually 

walking, 

but 

some-

times 

running 

or cy-

cling de-

pending 

on fit-

ness and 

desires 

of pa-

tients) 

and 

strength 

re-

sistance 

training 

(using 

exercise 

stretch 

bands) 

6 months  [16] 

experi-

mental 
 

20 males 

and fe-

males 

Breast or 

prostate 

bone me-

tastasis 

determine whether 

a 3- month super-

vised resistance 

exercise program 

results in any sus-

tained functional 

benefits in prostate 

and breast cancer 

patients with bone 

metastatic disease 

pilot random-

ized con-

trolled trial 

twice 

weekly 

re-

sistance 

exercise 

sessions, 

60 

mins/ses-

sion 

; partici-

pants 

were en-

couraged 

to under-

take 

home-

based 

aerobic 

exercise 

sessions 

of walk-

ing 

and/or 

station-

ary cy-

cling, 

with the 

aim of 

accumu-

latin g a 

total 

of 150 

min 

3 months 

hor-

mone, 

radiation, 

chemo-

therap y, 

surgery 

[17] 



of mod-

erate in-

tensity 

aerobic 

exercise 

each 

week 

experi-

mental 
 1 female breast 

bone me-

tastasis 

determine the feasi-

bility and effects 

of an aerobic exer-

cise program for 

patients with bone 

metastases. 

feasibility/pi-

lot study 

ergome-

ter cy-

cling, 3 

times a 

week. 30 

min at 

the be-

ginning 

to 50 

min 

after 2 

weeks. 

1 year 

three cy-

totoxic 

agents 

and 

pamidro-

nate and 

radio-

therapy 

[18] 

experi-

mental 
 

49 fe-

males 
breast 

bone me-

tastasis 

- 67% 

assess physical ac-

tivity preferences 

before and after a 

6-month interven-

tion to investigate 

demographic and 

clinical correlates 

of these prefer-

ences 

single arm 

trial 

150 min 

per 

week of 

moder-

ate-to- 

vigorous 

physical 

activity, 

includ-

ing 30- 

min 

walking 

sessions 

per 

day 

6 months 

hormone 

therapy, 

chemo-

therap y 

[19] 

experi-

mental 
9 months 

12 males 

and fe-

males 

breast, 

prostate, 

lungs, co-

lon 

bone me-

tastasis 

feasibility of using 

activity trackers 

(AT) to assess the 

patient prognosis 

and the 

effects of palliative 

RT 

pilot clinical 

trial 
walking 

7 days 

post RT 

radio-

therapy 
[20] 

experi-

mental 

12 

months 
40 males Prostate 

metastasis, 

over 80% 

with more 

than one 

bone me-

tastasis 

acceptability, 

safety and prelimi-

nary efficacy of 

webbased exrecise 

intervention Exer-

ciseGuide 

pilot, random-

ised, two 

armed, con-

trolled 

erobic, 

re-

sistance- 

based 

and flex-

ibility 

exercise 

prescrip-

tion 

based on 

info pro-

vided by 

patients 

8 weeks 

radio-

therapy, 

chemo-

therap y, 

hormone 

therapy 

[21] 

experi-

mental 
 

48 males 

and fe-

males 

various 

secondary 

bone can-

cer 

determine the risk 

of PF following 

physical rehabilita-

tion in people with 

secondary bone 

cancer 

Single-group, 

single- cen-

tered interven-

tional clinical 

trial 

aerobic, 

anaero-

bic, and 

flexibil-

ity 

training 

8 months NA [22] 



experi-

mental 
3 years 55 males prostate 

bone me-

tastasis 

the association be-

tween physical ac-

tivity levels and 

physical and men-

tal health out-

comes in prostate 

cancer patients 

with bone 

metastases 

Cross sec-

tional inter-

vention, ran-

domised 

various 3 months 

radiation, 

chemo-

therap y, 

hormone 

therapy 

[23] 

experi-

mental 
 

100 

males 
prostate 

locally ad-

vanced or 

metastatic 

evaluate the effect 

of a lifestyle inter-

vention on disease-

specific QoL, dias-

tolic blood pres-

sure, and cancer-

related fatigue in 

sedentary men re-

ceiving longterm 

ADT for advanced 

prostate cancer 

randomised, 

controlled, 

two armed 

single blind 

trial 

aerobic 

and re-

sistance 

exercise 

with par-

allel die-

tary ad-

vice 

12 weeks ADT [24] 

experi-

mental 
3.5 years 

516 

males 

and fe-

males 

solid or 

hemato-

logic can-

cer 

stage IIIC 

or IV 

determine whether 

collaborative tele-

rehabilitation and 

pharmacological 

pain management 

improve function, 

lessen pain, and re-

duce requirements 

for 

inpatient care. 

3-arm ran-

domized clin-

ical trial 

walking, 

resistive 

exercise 

program, 

pharma-

colog 

ical in-

terven-

tion 

6 months NA [25] 

experi-

mental 

10 

months 
37 males prostate 

various in-

cluding 

bone me-

tastasis 

(37.5% for 

exercise 

group; 

36.8% for 

non exer-

cise group) 

the effect of re-

sistance training 

on body composi-

tion and metabolic 

syndrome MetS 

changes in prostate 

cancer patients on 

ADT; the effect of 

exercise on sarco-

penia prevalence, 

body fat, strength, 

physical function, 

quality of life, and 

cardiometabolic 

markers, including 

insulin, insulin re-

sistance, and the 

MetS components 

of blood pressure, 

central adiposity, 

triglycerides, glu-

cose and HDL-C 

4 armed ran-

domised, ex-

plorative 

re-

sistance 

training 

12 weeks ADT [26] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

aerobic 

trainign 

or 

stretch-

ing, 

treadmill 

walking 

ses- si-

ons de-

livered 

thrice 

weekly 

between 

55% and 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

experi-

mental 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

65 fe-

males 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

breast 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stage IV 

metastatic 

 

 

 

 

 

 

determined the fea-

sibility and safety 

of aerobic training 

in metastatic breast 

cancer, explore the 

effects on symp-

tom control out-

comes and 

to identify a sub-

group of 

patients for whom 

aerobic training 

was feasible 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

randomized 2 

armed 

80% of 

peak ox-

ygen 

con-

sumption 

(VO 

2peak) 

for 12 

consecu-

tive 

weeks. 

Stretch-

ing was 

matched 

to aero-

bic 

training 

with re-

spect to 

location, 

fre-

quency, 

duration, 

and in-

terven-

tion 

length. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 weeks 

 

 

 

 

 

 

 

 

 

 

 

 

 

chemo-

therap y 

[27] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

experi-

mental 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.5 years 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

46 males 

and fe-

males 

 

 

 

 

 

 

 

 

 

 

 

 

non-small 

cell lung 

cancer or 

inoperable 

pancreatic 

cancer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

stage 

III/IV 

 

examine the feasi-

bility and safety of 

a multimodal inter-

vention (n-3 poly-

unsaturated fatty 

acid nutritional 

supplements, exer-

cise, and anti- in-

flammatory medi-

cation: celecoxib) 

for cancer ca-

chexia in patients 

with incurable 

lung or pancreatic 

cancer, undergoing 

chemotherapy; ex-

ploratory to in-

form future trial 

design, should the 

primary endpoints 

be positive and fu-

ture trials be 

deemed worth-

while. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Phase 2, ran-

domised, two 

armed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

aerobic 

and re-

sitance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 weeks 

 

 

 

 

 

 

 

 

 

 

 

 

 

surgery, 

chemo-

therap y, 

radio-

therapy, 

 

 

 

 

 

 

 

 

[28] 



experi-

mental 
2.5 years 

and fe-

males 

metastatic 

or locally 

advanced 

tumors of 

the gas-

trointes-

tina l, 

lung 

Stage IV 

metastatic 

or locally 

advanced 

test the effects of a 

combined nutrition 

and physical exer-

cise program on 

cancer patients 

with metastatic or 

locally advanced 

tumors of the gas-

trointestinal and 

lung tracts 

two armed, 

randomized 

controlled trial 

60- 

min ex-

ercise 

program 

twice a 

week: 

warm- 

up exer-

cises, 

strength 

and bal-

ance 

training 

exercises 

3 months NA [29] 

experi-

mental 
NA 57 males Prostate 

advanced 

or locally 

advanced 

Pca, bone 

metastasis 

24.1% in 

EX 

group, 

15.4% in 

CON 

group 

effects of 12 weeks 

football training on 

the LBM (primary 

outcome), body fat 

percentage, maxi-

mal oxygen uptake 

(VO2max), muscle 

strength, and sit-to-

stand performance 

two armed, 

randomized 

controlled trial 

football 

practice, 

2-3 

times a 

week 

12 weeks ADT [30] 

experi-

mental 
2 years 46 males prostate 

locally ad-

vanced or 

advanced 

stage, 

43% in EX 

group, 

26% in 

CON 

group 

the effects of 12 

weeks of unsuper-

vised home-based 

‘exergaming’ (i.e., 

technology-driven 

exercise) com-

pared to usual care 

on physical func-

tion, body compo-

sition, quality of 

life (QoL), and fa-

tigue in patients 

with prostate can-

cer on androgen-

deprivation ther-

apy (ADT) 

two armed, 

randomized 

controlled trial 

90 min 

individ-

ual be-

fore the 

home-

based 

exergam-

ing with 

the 

Xbox 

360 Ki-

nect sys-

tem, aer-

obic and 

strength 

exercise 

for 1 h, 

includ-

ing a 

warm-up 

and 

cool-

down 

period, 

three- 

times a 

week 

for 12 

weeks 

12 weeks ADT [31] 
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various 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

to evaluate the 

safety/feasibility of 

IPMT and second-

arily assess pain, 

bone density, 

 

 

 

 

 

 

 

 

 

 

exploratory, 

non- blinded, 

once 

daily, 

starting 

on the 

first day 

of pallia-

tive RT 

and con-

tinuing 

for the 

entire 

RT pe-

riod, 15 

 

 

 

 

 

 

 

 

duration 

of RT and 

then 3 

times a 

week for 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[32] 



experi-

mental 

60 males 

and fe-

males 

Bone me-

tastasis 

pathologic fracture 

rate, and QOL 

randomized 

controlled trial 

min per 

day and 

consisted 

of iso-

metric 

exercises 

another 3 

months 

radio-

therapy 

experi-

mental 

34 

months 

20 males 

and fe-

males 

renal cell, 

gastroin-

testina l, 

pancre-

atic, liver 

locally ad-

vanced or 

metastatic, 

30% bone 

mets 

feasibility and de-

scribing effects of 

a supportive 12- 

week progressive 

resistance training 

program in ad-

vanced cancer pa-

tients 

undergoing TKI 

therapy 

non-random-

ized con-

trolled clinical 

exercise inter-

vention trial 

machine- 

based 

re-

sistance 

training, 

2x/week 

12 weeks 

Tyrosine 

kinase 

inhibitor 

[8] 

 

Outcome 

measures 
Compliance 

Adherence 

to pro-

gram 

In-person 

or Remote 

based 

Supervision 

Assisted 

training 

technology 

Main results 

Positive asso-

ciation exer-

cise with re-

duced frac-

ture risk 

Reference 

body composi-

tion, QoL, 

cardiorespiratory, 

max lower body 

strength 

70% 

80.7% for 

walking and 

85.3% for 

resistance 

training 

home- 

based/re-

mote based 

unsupervised 

resistance 

bands of 4 

different 

elastic ten-

sion, activity 

tracker 

(Garmin vi-

vosmart) 

feasible for men 

with prostate can-

cer, cardiorespira-

tory and max 

lower body 

strength increased 

Not men-

tioned 
[9] 

Functional mo-

bility (SPPB); 

self-reported 

pain and fatigue. 

78.8% (67.7% 

in 

resistance arm; 

90.6% in 

cardivascular 

arm) 

not men-

tioned 
in-person 

monitored by 

trained person-

nel 

not men-

tioned 

significant increase 

in SPPB total 

score (P<.001), in-

crease in gait 

speed (P=.001), 

and reduction in 

fatigue (P=.05). 

cardio exercise 

participants - 

small improve-

ment in SPPB to-

tal score than RT 

participants 

(F1,49=4.21, 

P=.045), 

the difference was 

not confirmed 

Not men-

tioned 
[10] 

safety and toler-

ance of the exer-

cise program, 

physical func-

tion, physical 

activity level, 

body composi-

tion, fatigue, 

quality of life 

and psychologi-

cal distress 

93% 83% in-person 

monitored by 

trained person-

nel 

Neurocom 

Smart Bal-

ancemaster 

for bal-

ance,tri- ax-

ial accel-

erometer ac-

tivity moni-

tor for phys-

ical activity 

level 

No AE or SRE oc-

curred 

during the super-

vised exercise ses-

sions. 

Program well tol-

erated, high at-

tendance (83%) 

and compliance 

rates (93%), par-

ticipants exercise 

at an intensity 

within the target 

range 

perceived ∼exer-

tion 

=13.8±1.5). muscle 

strength 11%∼; 

submaximal 

not clear [11] 



ae∼robic exercise 

capacity  5% 

an∼d ambulation 

12%), phys∼ical 

activity level 

( 24%) and lean 

mass 

( 3%) differed sig-

nificantly between 

groups following 

the intervention, 

with favorable 

changes in the ex-

ercise group com-

pared with the 

usual care group. 

No significant be-

tween- group dif-

ferences were ob-

served for fatigue, 

quality of life or 

psychological dis-

tress. 

feasibility & 

safety, prelimi-

nary efficacy, 

fatigue, QoL, 

physical perfor-

mance, physical 

activity 

100% 

Adherence 

to the re-

sistance 

and walk-

ing compo-

nents of the 

program 

was 100% 

and 

25%, and 

71% ad-

hered to the 

intensity of 

walking. 

home- 

based/re-

mote- 

based 

mixed: super-

vised re-

sistance train-

ing by trained 

personnel and 

unsupervised 

walking 

portable bar 

and re-

sistance 

bands, 

weights, pe-

dometers, 

dynamome-

ter, physical 

activity 

monitor 

(Actiheart) 

feasible 

and safe. The dose 

of the resistance 

training compo-

nent was well tol-

erated and achiev-

able in this popu-

lation 

not clear [12] 

QoL, fa- tigue, 

and emotional 

distress. 

Treatment 

group 83.3% 

for 12 

weeks, 60% 

for 

24 weeks; 

control 

group 73% for 

12 

weeks and 

60% 

for 24 weeks 

not men-

tioned 

mixed: in- 

person and 

home based 

mixed: first 

with trained 

personnel for 

2 weeks then 

home based 

for 6 months 

not men-

tioned 

Psychosocial as-

pects in resistance 

training group 

were significantly 

improved after 

three (p = 0.001); 

and six months (p 

= 0.010).Painful 

site and pain char-

acteristics were 

without significant 

differences. Func-

tional interferenc 

(p = 0.081). physi-

cal fatigue (p = 

0.013), and inter-

ference with daily 

life (p = 0.006) . 

Emotional distress 

was lower after 

six months (p = 

0.016). 

not clear [33] 

bone density in-

volved meta-

static bone dur-

ing radiation 

therapy, quantify 

100% 
not men-

tioned 

mixed: in- 

person and 

home based 

mixed: first 

with trained 

personnel for 

2 weeks then 

home based 

for 6 months 

not men-

tioned 

Bone density in-

creased by 28.3% 

(IQR 

11.4–139.0) and 

80.3% (IQR 

yes [33] 



pathological  

fractures 

32.6–250.6) after 3 

and 6 months INT 

(both p 

< 0.01). compared 

to CT after 3 and 6 

months (both p < 

0.01, median 59.7; 

IQR 

21.1–98.3 

median 62.9; IQR 

9.7 to 161.7). con-

trol group . 23.3% 

of the patients in 

the treated group 

and 30.0% of the 

patients in control 

group had patho-

logical fractures, 

no fracture was 

assigned to inter-

vention, and no 

difference between 

groups after 3 and 

6 months was ob-

served 

(p = 0.592 and p = 

0.604) 

QoL, and sec-

ond- ary out-

comes: continu-

ation of football 

after 6 months, 

hip and lumbar 

spine BMD, 

mental health 

score, fat lean 

body mass, 

safety outcomes 

ie, fractures, 

falls and hospi-

tal admissions 

95% at 6 

months, 

92% at 1 year 

59% chose 

to continue 

after com-

pletion of 

intervetion 

and 78% 

attended 

more than 

50% 

in-person 
self supervi-

sion 

not men-

tioned 

no difference in 

QoL, improved 

mental health & 

hip BMD, less fat 

mass INT, no dif-

ference in self-re-

ported physical ac-

tivity behaviour, 

higher hospital ad-

missions in con-

trolled group, no 

difference in frac-

tures. 

yes [13] 

feasibility, ex-

pressed as train-

ing attendance 

rate and train-

ing-related ad-

verse events 

90% for treat-

ment 

group; 80% 

control group 

around 50% 

could not 

do 2 out of 

4 exercises 

in-person 

monitored by 

trained person-

nel 

not men-

tioned 

Attendance metrics 

high, high ac-

ceptance of the 

training program. 

frequent deviations 

from 

the training pre-

scription: modi-

fied due to pain, 

immobility 

or weakness. 

not clear [14] 

physical function 

subscale patient- 

rated, physical 

function by up & 

go test, dynamic 

muscle strength, 

balance, whole 

body lean and 

fat mass, fatique, 

prostate specific 

antigen, safety of 

program 

89% 
not men-

tioned 
in-person 

monitored by 

trained person-

nel 

not men-

tioned 

 

no difference for 

self- reported 

physical function 

(P = 0.682) at 

baseline. After 3 

months, signifi-

cant difference in 

physical function 

EX (3.2 

points; 95% CI, 

0.4–6.0 points; P 

=0.028). no 

diffence in 

no fractures. [15] 



baseline for leg 

extension muscle 

strength, physical 

function, body 

composition or fa-

tigue. after 3 

months, treatment 

group has im-

proved leg exten-

sion. 

No change in fa-

tigue, physical 

function, balance, 

lean mass or total 

body fat mass. No 

adverse events of 

skeletal fractures 

 75%  

homebased, 

many pa-

tients lived 

out of 

state, tele-

phone con-

tact to de-

termine if 

modifica-

tions are 

needed 

self supervi-

sion after ini-

tial test for ex-

ercise pre-

scription 

stretch 

bands 

all 14 patients in 

INT improved in : 

lean body weight, 

muscle strength, 

fewer minutes on 

treadmill, decrease 

in fatigue, mood 

disturbance, in-

crease night sleep, 

decrease daytime 

sleepiness, and the 

test results of all 

10 patients in the 

usual- care group 

declined. 

yes, no SREs. [16] 

Safety and tol-

erability of exer-

cise, Physical 

function and 

physical activity 

levels, Body 

composition. Pa-

tient reported 

outcome 

85%  in person 

the supervision 

of an accred-

ited exercise 

physiologist 

 

14 participants 

completed the fol-

low- up . improve-

ments in physical 

function (4–6 

%), physical activ-

ity levels (~160 

min/week), lean 

mass (3–4 %), and 

QoL(5–7 %). 6-

month , improve-

ments in ambula-

tion (4 %), physi-

cal activity level 

(~105 min/week), 

whole body lean 

mass (2 %), and 

quality of life (13 

%) remained. 

yes, no SREs. [17] 

HR, respiratory 

quotient, O2 up-

take, peak work 

capacity, QoL, 

patient reported 

outcome 

NA  in person Supervised 
cycling ma-

chine 

Feasibility, safety 

and beneficial ef-

fects of the pro-

gram were proven 

for the patient in 

this case study. 

VO 

2max (20.2% after 

16 weeks, 

52.7% after 12 

months) and peak 

work capacity 

(15.5% after 

16 weeks, 35.7% 

after 

12 months) 

yes, no SREs. [18] 



had increased. 

marked improve-

ment in physical 

performance and 

in quality of life. 



Physical activity 

preferences 
89%  

remote 

based/home

ba sed 

unsupervised 
activity 

tracker 

More participants 

preferred commu-

nity fitness centre 

(66%) rather than 

at home (19% vs. 

44% at baseline, p 

=.03). A higher 

social vulnerabil-

ity score and no 

chemotherapy at 

baseline signifi-

cantly associated 

with lower desire 

to receive physical 

activity counsel-

ling (p =.01 and p 

=.04 respectively). 

NA [19] 

QoL, pain, NA  

re-

mote/home

b ased 

unsupervised 
activity 

tracker 

No correlation be-

tween improve-

ments in QoL or 

level of pain with 

number of daily 

steps. Patients 

who took more 

than 7800 steps per 

day prior to radio-

therapy lived sig-

nificantly longer 

NA [20] 

acceptability, 

safety, efficacy, 

patient reported 

outcomes, trial 

feasibility 

re-

sistance:64.6+/

- 40.2%; aero-

bic 

102 +/- 62.7% 

resistance 

training: 

78.3+/-

77.9%; 

aerobic 

91.5+/ 

56.5% 

re-

mote/home

b ased 

unsupervised 
Exercise-

Guide 

no serious adverse 

effect, higher mod-

erate to vigorous 

physical activity, 

improvement in 

stepcount, Exer-

ciseGuide is ac-

ceptable, safe and 

efficacious 

No SREs [21] 

safety and feasi-

bility of an out-

patient rehabili-

tation program 

for patients with 

SBC; Short 

Form Health 

Survey (SF-36) 

and numeric rat-

ing scale (NRS) 

scores to assess 

pain intensity 

58% NA in person supervised NA 

One PF was de-

tected, outside of 

rehabilitation ther-

apy. Two other 

SREs occurred, a 

total event rate of 

11.8/ 10 000 hours 

of exposure. sig-

nificant improve-

ment in NRS 

(95% CI, 1.41-

3.08, P 

<.001) and SF-36 

measures (95% CI, 

80.35-158.11, P 

<.001) 

No fractures [22] 

physical activity, 

QoL, physical 

performace, , 

body size/ 

composition and 

prostate-specific 

antigen 

58% moderate 

and vigorous 

exercise; only 

29% met the 

current aerobic 

execise for 

cancer survi-

vors (>150 

mins of mod-

erate intensity 

or >75 mins 

of vigorous 

29% 
remote 

based 
unsupervised NA 

16 (29%) met aer-

obic 

exercise guide-

lines, 39 

(71%) lower aero-

bic exercise lev-

els- lower physical 

functioning (p 

= .004), role func-

tioning (physical 

and emotional) (p 

< 

NA [23] 



intensity per 

week) 

.05), general health 

scores (p = .014) , 

lower physical 

performance (p < 

.05), reduced 

physical and 

mental health 

Exercise behav-

iour, adherence 

to the interven-

tion, and bio-

chemical safety; 

health-related 

outcomes, die-

tary outcomes 

85% of the co-

hort complet-

ing 12-wk fol-

low-up and 

68% of men 

attending fol-

low- up at 6 

mo 

94% for the 

supervised 

and 82% of 

the pre-

scribed in-

dependent 

exercise 

sessions 

over the 

first 12 

wk. 

mixed: in- 

person and 

home 

based. 

Supervision 

twice a week 

from weeks 1-

6; once 

week 7-12; 

first 6 weeks, 

at least once a 

week self di-

rected, in-

creasing to 

twice a week 

from 

week 7-12 

NA 

Clinically relevant 

improvements in 

FACT- P were 

seen at 12 wk in 

the INT compared 

with CT (mean 

difference: 

8.9 points; 95% 

confidence interval 

[CI], 3.7–14.2; ad-

justed p = 0.001). 

No 

difference was ap-

parent at 6 mo 

(mean difference: 

3.3 points; 

95% CI, 2.6 to 9.3; 

adjusted p = 0.27). 

No difference in 

diastolic blood 

pressure was seen 

at either follow-up 

(all p > 0.05). 

Clinically relevant 

improvements in 

FACT-F were seen 

at 12 wk (mean 

difference: 5.3 

points; 

95% CI, 2.7–7.9; 

adjusted p < 0.001) 

and maintained 

following with-

drawal of supervi-

sion (mean differ-

ence: 3.9 points; 

95% CI, 1.1–6.8; 

adjusted p = 

0.007). 

NA [24] 

Blinded assess-

ment of function 

using the Activ-

ity Measure for 

Postacute Care 

computer adap-

tive test, pain 

interference and 

average intensity 

using the Brief 

Pain Inventory, 

and quality of 

life using the 

EQ-5D-3L 

97.5% at 

month 3 

and 97.4% at 

month 6 and 

were similar 

across the 

arms 

NA home based 

automated 

monitoring, 

telephone con-

sultation with 

qualified PT 

pedometer, 

elastic 

bands, sup-

ported docu-

ments 

Compared with 

CT, the 

telerehabilitation 

arm 2 had im-

proved function 

(difference, 1.3; 

95% 

CI, 0.08-2.35; P = 

.03) 

and QoL (differ-

ence, 0.04; 95% 

CI, 0.004- 

0.071; P = .01), 

while 

both telerehabilita-

tion arms 2 and 3 

had reduced pain 

interference (arm 

2, 

−0.4; 95% CI, 

−0.78 to 

 [25] 



−0.09; P = .01 and 

arm 

3, −0.4; 95% CI, 

−0.79 

to −0.10; P = .01), 

and 

average intensity 

(arm 

2, −0.4; 95% CI, 

−0.78 

to −0.07; P = .02 

and 

arm 3, −0.5; 95% 

CI, 

−0.84 to 

−0.11; P = .006). 

Telerehabilitation 

was associated 

with higher odds 

of home discharge 

in arms 2 (odds ra-

tio [OR], 4.3; 95% 

CI, 1.3- 

14.3; P = .02) and 

3 

(OR, 3.8; 95% CI, 

1.1- 

12.4; P = .03) and 

fewer 



body composi-

tion, metabolic 

syndrome, QoL, 

physical fitness, 

muscle strength 

Exercise 

group: 

93.8 ± 

2.0%with 

77% of 

TRAIN and 

TRAINPRO 

participants 

completing all 

36 sessions; 

Protein adher-

ence: TRAIN-

PRO and 

PRO groups 

was 

72.0 ± 22.8%, 

with 120.9 ± 

58.1 

doses of 168 

total ingested; 

Adherence to 

the home-

based flexibil-

ity program in 

PRO and 

STRETCH 

was 79.0 ± 

4.1%, 

with 28.4 ± 

10.4 

of 36 sessions 

completed 

88.3 ± 

16.0% 

Exercise 

group: su-

pervised 

exercise 3 

days per 

week for 

12 weeks; 

control; 

homebased 

Exercise: su-

pervised, 
 

32 participated in 

the intervention 

(EXE n = 13; No-

EXE n = 19). At 

baseline, 43.8% of 

participants were 

sarcopenic and 

40.6% met the cri-

teria for MetS. 

Post- intervention, 

EXE significantly 

improved lean 

mass (d = 0.9), 

sarcopenia preva-

lence (d = 0.8), 

body fat % (d = 

1.1), strength 

(d = 0.8–3.0), and 

prostate cancer-

specific quality of 

life (d = 0.9) com-

pared to NoEXE 

(p < 0.05). No 

significant differ-

ences were ob-

served between 

groups for physical 

function or MetS- 

related variables 

except waist cir-

cumference 

(d = 0.8). 

No SREs [26] 

aerobic training 

feasibility, which 

was a priori de-

fined as the lost 

to follow- up 

(LTF) rate (< 

20%) and attend-

ance 

(70%). Second-

ary end- points 

were safety, ob-

jective outcomes 

(VO2 peak and 

functional ca-

pacity, patient 

reported out-

comes 

QoL 

63% ±30%. 49% in person supervised  

mean attendance 

rate was 63% ± 
30%. 

permanent 

discontinuation 

and dose modifi-

cation were 27% 

and 49%. im-

provements in 

PROs,favored the 

attention control 

group (P values > 

.05). 14 of 

33 patients (42%) 

aerobic training 

had acceptable tol-

erability (relative 

dose inten-

sity70%), im-

provements in 

VO2peak and 

functional capacity 

(P 

values< .05). 

No SREs [27] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

three pa-

tients had 

>80% 

compliance 

to all com-

ponents of 

the inter-

vention. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

feasibility and 

safety of a mul-

timodal inter-

vention (n-3 pol-

yunsaturated 

fatty acid nutri-

tional supple-

ments, exercise, 

and anti- inflam-

matory medica-

tion; Weight, 

muscle mass, 

physical activity 

(ActivPAL and 

6MWT), grip 

strength, nutri-

tional status 

(aPG-SGA and 

AveS scores), 

and fatigue 

score 

 

Compliance 

(deemed as 

>50% of indi-

vidual compo-

nents in 50% 

of patients) 

was 76% 

(19/25) for the 

celecoxib, 

60% (15/25) 

for the exer-

cise compo-

nents and 

48% (12/25) 

for the ONS. 

Therefore, ac-

ceptable com-

pliance was 

achieved in all 

but 

the ONS. 

In terms of 

combina-

tions, eight 

(38%) pa-

tients did 

>80% of 

the aerobic 

and re-

sistance 

compo-

nents. Nine 

(43%) pa-

tients took 

>80% of 

the ONS 

and 

celecoxib 

components 

and nine 

(43%) pa-

tients 

took/did 

>80% of 

the re-

sistance and 

celecoxib 

compo-

nents. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

home based 

 

 

 

 

 

 

 

 

 

unsupervised, 

contacted once 

a week to as-

sess compli-

ance and to 

encourage ad-

herence to the 

multimodal in-

tervention 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

weights 

 

 

 

 

Compliance to the 

individual compo-

nents of the inter-

vention was 76% 

for celecoxib, 60% 

for exercise, and 

48% for nutri-

tional supple-

ments. no statisti-

cally significant 

effect on physical 

activity or muscle 

mass. no interven-

tion-related SAE 

and survival was 

similar between 

the groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No SREs 

 

 

 

[28] 

Quality of life 

(European Or-

ganization for 

Research and 

Treatment of 

Cancer Quality 

of Life Ques-

tionnaire ver-

sion 3.0), physi-

cal performance 

(hand- grip 

strength, 6-min 

walk test, timed 

sit- to-stand test 

and 1 repetition 

maximum leg 

press), nutri-

tional status 

(body weight, 

bioelectrical im-

pedance analy-

sis), dietary in-

take (three- day 

dietary record) 

and clinical data 

(unexpected hos-

pital days, per-

formance status) 

75% NA in person 

supervised by 

qualified pro-

fessionals 

cycling er-

gome ter, 

machines 

for strength 

training, 

balance mat 

Median adherence 

to exercise pro-

gram 75%. The 

median number of 

counselling ses-

sions was 3.0 

(range 0–7 ses-

sions). Post inter-

vention, no differ-

ence in global 

health status/ QoL. 

Intervention was 

superior to UC re-

garding nausea and 

vomiting (p = 

0.023) and protein 

intake (p = 0.01). 

No statistical dif-

ferences were for 

energy intake, nu-

tritional status and 

physical perfor-

mance. 

No SREs [29] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mean heart rate 

during 

training was 137.7 

(standard deviation 

13.7) bpm or 84.6 

(3.9)% HRmax. In 

FG, 

LBM increased by 

0.5 kg [95% (CI) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The primary 

outcome was 

change in lean 

body mass 

(LBM) assessed 

by dual-energy 

X-ray absorp-

tiometry scan-

ning. Secondary 

outcomes in-

cluded changes 

in knee- exten-

sor muscle 

strength (one 

repetition maxi-

mum), fat per-

centage, and 

maximal oxygen 

uptake 

(VO2max) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

76.50% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in person 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

supervised by 

qualified pro-

fessionals 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HR monitor 

0.1–0.9; P = 0.02] 

with 

no change in CON 

(mean group dif-

ference 

0.7 kg; 95% CI 

0.1–1.2; P = 0.02). 

muscle strength 

increased in FG 

(8.9 kg; 95% CI 

6.0–11.8; P < 

0.001) 

with no change in 

CON (mean group 

difference 

6.7 kg; 95% CI 

2.8–10.7; P < 

0.001). In 

FG, VO2max in-

creased 

(1.0 mL/kg/min; 

95% 

CI 0.2–1.9; P = 

0.02) 

and fat percentage 

tended to decrease 

(0.7%; 95%CI 

1.3–0.0; P = 0.06), 

but 

these changes were 

not significantly 

different from 

CON. In 

 

 

 

 

 

 

 

 

 

 

Some SREs: 

3 events, no 

bone metasta-

sis present in 

the fractured 

bones -- 

> accidental, 

unrelated to 

metastatic 

disease. 

 

 

 

 

[30] 



   

 

 
 

The primary 

outcome of the 

study was 6-min 

walking test 

(6MWT). 

Secondary out-

comes were leg 

extensor power 

(LEP), body 

composition 

(lean- and fat-

mass), self- re-

ported physical 

functioning and 

global health sta-

tus (European 

Organisation for 

Research and 

Treatment of 

Cancer quality 

of life question-

naire 30- item 

core [EORTC 

QLQ-C30]), 

QoL 

(Functional As-

sessment of 

Cancer Therapy 

– Prostate 

[FACT-P]) and 

fatigue (FACT – 

fatigue [FACT-

F]). 

91% of pa-

tients com-

pleting in the 

intervention 

group and 

87% in the 

usual care 

group 

NA home based unsupervised Xbobox 

significant im-

provement in the 

exergaming group 

compared to the 

CT in the primary 

outcome of 

6MWT (mean dif-

ference: 21.5 m; 

95% confidence 

interval ([CI]) 

3.2–39.9; P = 

0.023). no 

differences be-

tween the groups 

for LEP 

(P = 0.227), lean 

body mass (P = 

0.100), fat body 

mass (P = 0.092), 

self-reported phys-

ical functioning (P 

= 0.084) and 

global health status 

(P = 0.113), QoL 

(P = 0.614), and 

fatigue 

(P = 0.147). 

No SREs [31] 

feasibility (com-

pletion of train-

ing programs 

three months 

post- RT),pain 

response (Visual 

Analog Scale) 

and opioid con-

sumption, bone 

density and 

pathologic frac-

ture rate, and 

QOL (European 

Organization for 

Research and 

Treatment of 

Cancer, EORTC 

questionnaires) 

≥80% of the 

planned ses-

sions were 

completed by 

55% (n = 

16/29) in CON 

and 67% (n = 

18/27) in INT 

NA 

in person 

during RT 

then an-

other 3 

month 

homebased 

supervised by 

trained person-

nel 

NA 

no AE with either 

training regimen. 

Altogether, ≥80% 

of the planned ses-

sions were com-

pleted by 55% (n = 

16/29) in CON and 

67% (n = 18/27) in 

INT. Regarding the 

post radiotherapy 

home- based train-

ing, ≥80% of 

planned sessions 

were completed by 

64% (n = 9/14) of 

the INT cohort. 

There were no dif-

ferences in pain 

scores, opioid con-

sumption, or bone 

density between 

arms (p > 0.05 for 

all). No difference 

was observed be-

tween groups re-

garding new 

pathological 

No SREs [32] 



 

 

fractures (INT: n = 

1 vs. CON: n 

= 3) after three 

months (p = 

0.419). There were 

no QOL differ-

ences between 

arms (all 

parameters p > 

0.05). 

feasibility 

through evaluat-

ing training at-

tendance and 

completion rate, 

adverse events, 

and training pro-

gression. train-

ing-induced 

changes in fa-

tigue, QoL, de-

pression, and 

physical fitness 

81% unclear in person 

supervised by 

qualified pro-

fessionals 

exercise ma-

chine 

beneficial effects 

on muscle strength 

( RT 

+11 ± 9 Nm, CON 

−13 ± 25 Nm, p = 

0.005 

), but not on fa-

tigue (RT +0.3 ± 

4.1, CON - 

1.5 ± 3.0, p = 

0.223) or 

QoL (global QoL 

score 

RT −5.6 ± 16.1, 

CON 

−2.0 ± 18.2, p = 

0.617). 

No SREs [8] 
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