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Abstract
Purpose  Physical activity is safe and feasible for individuals with metastatic cancer and may support symptom management. 
We investigated the extent to which individuals with metastatic cancer are meeting the World Health Organisation (WHO) 
moderate-vigorous physical activity (MVPA) guideline, factors associated with meeting the guideline, and perceptions about 
physical activity and receiving physical activity advice.
Methods  Data were from UK adults with metastatic breast, prostate, or colorectal cancer who completed the Healthy 
Lifestyle After Cancer survey (N = 588). Self-reported clinical, demographic, and physical activity (Godin Leisure-Time 
Exercise Questionnaire) data were collected. Logistic regression models assessed whether clinical and demographic factors 
were associated with meeting the MVPA guideline.
Results  Most (59%) individuals with metastatic cancer were not meeting the WHO guideline of 150 min of MVPA per week. 
Adjusting for cancer type, the odds of meeting the MVPA guideline were lower for unemployed individuals (OR = 0.47, 
95% CI = 0.23–0.77) and ethnic minorities (OR = 0.44, 95% CI = 0.22–0.89), but higher for those with a university educa-
tion (OR = 1.89, 95% CI = 1.0–3.57). Most (63.5%) participants felt they should be doing more physical activity. However, 
70.1% did not receive any physical activity advice or support, despite 73.6% wanting to receive it.
Conclusion  People with metastatic cancer may need further support to address inadequate levels of physical activity. The 
differences observed between demographic sub-groups suggest this may be more beneficial for those less likely to engage 
in physical activity.
Implications for Cancer Survivors  Individuals with metastatic cancer are likely to benefit from increased physical activity 
support, which considers the needs of diverse demographic groups.
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Introduction

Around 20% of all cancer cases in the UK are diagnosed at 
the metastatic stage [1]. Improvements in treatment mean 
many individuals with metastatic cancer now live several 
years with the disease. However, compared with those 
diagnosed at earlier stages, people with metastatic cancer 
experience greater disease- and treatment-related challenges 
with their physical and psychological health [2–5]. As life 
expectancy increases, there is a need to improve the quality 
of life in individuals living with metastatic cancer.

Physical activity (PA) could be an effective and afford-
able intervention for improving symptom management and 
quality of life for those with metastatic disease. Recent evi-
dence suggests PA can reduce fatigue and improve muscle 
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function, quality of sleep, patient autonomy, and psychologi-
cal and social function for individuals with metastatic can-
cer [6–10]. Moderate-vigorous physical activity (MVPA), is 
activity that causes an increase in heart and breathing rate 
[11], and may be associated with slower disease progres-
sion [12, 13] and improved survival [14, 15]. Systematic 
reviews of randomised controlled trials (RCTs) show PA is 
safe and feasible for this patient group, including those with 
bone metastases when supported by a trained professional 
[16–19].

Existing studies have concluded levels of PA in people 
with metastatic cancer are low [20–22]. However, an integra-
tive review including 18 studies in metastatic breast cancer 
highlighted that most of this literature relies on small, con-
venience samples (n = 20–231), with 39% of included stud-
ies given a poor quality rating [22]. We identified one large-
scale US study which compared PA levels among metastatic 
and non-metastatic patients with colorectal cancer (n = 875) 
[23]. They reported median level of PA was significantly 
lower in the metastatic group (3.4 metabolic equivalent task 
hours per week), compared with the non-metastatic group 
(4.6 h). A recent European study (Netherlands, Spain, Ger-
many, Poland, Sweden) of individuals with metastatic breast 
cancer (n = 420), showed patients self-reported a median of 
33 (IQR: 0–120) and 0 (IQR: 0–45) minutes of moderate 
and vigorous intensity PA per week, respectively. This is 
significantly below the World Health Organisation (WHO) 
recommendation of 150 min of MVPA per week for adults 
with cancer [24].

Observational and qualitative studies suggest patients 
experience a range of physical, psychological and logisti-
cal barriers to keeping active and adhering to PA programs 
[22, 25, 26]. Understanding the factors associated with 
PA in this group could help tailor and improve the effec-
tiveness of future interventions [27]. In early-stage cancer 
survivors, individuals from lower income, ethnic minority, 
and non-University educated backgrounds, those affected 
by overweight or who have a high number of comorbidi-
ties are less likely to be active [28–31]. Some small studies 
have explored demographic and clinical factors associated 
with PA in metastatic cancer populations, but the findings 
are inconsistent. Two studies (n = 24; n = 141) showed Body 
Max Index (BMI) was not associated with PA [32, 33], but 
another (n = 50) showed being under- or of normal weight 
was associated with higher PA [34]. Similarly one study 
(n = 63) showed older patients were more likely to adhere 
to a PA intervention [35], but others showed no significant 
relationships between age [33, 36, 37], or other demographic 
groups and levels of PA [10, 38].

To inform the development of inclusive and effective 
interventions, there is a need to understand patient attitudes 
to PA and receiving support. This can help researchers tailor 
interventions to an individual’s interests, or align them to 

perceived physical capabilities, which can influence engage-
ment [6, 39]. People with advanced cancer often report a 
reduction in PA from before their diagnosis [40–42] and 
express an interest in increasing it after [35, 39, 43, 44]. 
Similarly, qualitative studies suggest strong interest in 
receiving PA advice and support from healthcare providers, 
as access to this or appropriate PA programs appears limited 
[39, 41, 42, 45]. However, interest levels and willingness 
to participate in PA may vary across groups. For example, 
one cross-European study showed Swedish participants with 
metastatic breast cancer, had more positive attitudes towards 
exercising compared with Polish participants [39]. This 
study did not assess the attitudes of UK participants with 
metastatic cancer. Differences may also exist for patients 
with different types of metastatic cancer, as there are unique 
challenges associated with each group. No study has com-
pared perceptions across disease sites. Additionally, it is not 
clear how common these perceptions are across the meta-
static cancer population, as large-scale quantitative studies 
are lacking.

Inconsistencies in barriers and preferences may result 
from the varied needs of people with advanced cancer, and 
a reliance on small convenience samples. Larger studies 
are required to build on existing data. Using data from the 
“Health and Lifestyle After Cancer” cohort study [46], we 
aimed to estimate for the first time, how many UK individu-
als with metastatic breast, prostate, and colorectal cancer 
are meeting the WHO moderate-vigorous PA guideline, and 
what clinical and demographic factors predict the likelihood 
of meeting this guideline. Additionally, we aimed to explore 
patient perceptions about their pre-diagnosis and current PA, 
and whether they had received, or were interested in receiv-
ing PA advice, overall and between disease sites.

Methods

Cross-sectional data from the "Health and Lifestyle After 
Cancer” survey were analysed [46]. Ethical approval was 
obtained through the National Research Ethics Service Com-
mittee South Central (Oxford B [14/SC/1369]).

Sample

In ten National Health Service (NHS) sites in London and 
Essex, research nurses sent surveys to 13,645 adults diag-
nosed with breast, prostate, or colorectal cancer between 
2012–2015. Patients were identified by research nurses, 
and consequently, the final sample included some patients 
diagnosed outside of these dates (range of most recent can-
cer diagnosis: 2001–2017). The response rate was 43% 
(N = 5,835). Participants were asked to report their most 
recent cancer type from breast, prostate or colorectal and 
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were asked ‘Has this cancer spread to any other parts of your 
body?’ (“Yes”, “No”, “I don’t know” [coded as missing]). 
The present analysis was restricted to adults who selected 
yes to this question.

Measures

Moderate‑Vigorous Physical Activity (MVPA)  Participants 
reported how many times and for how many hours/min-
utes per week over the last month, they spent engaging in 
sessions of 15 min or more moderate (not exhausting) and 
strenuous (heart beats rapidly) physical activity in their free 
time. This measure was adapted from the validated Godin 
Leisure-Time Exercise Questionnaire (LTEQ; [47]) which 
only asked about number of 15-min or more sessions of 
exercise per week, not the duration. The LTEQ also asked 
questions about mild PA (minimal effort) but this item was 
not used for the calculation of MVPA. The number of strenu-
ous activity minutes was doubled and added to the number 
of moderate activity minutes to calculate an MVPA compos-
ite, measured in minutes per week. MVPA was coded into 
“meeting guideline” and “not meeting guideline” based on 
the WHO guideline of 150 min of MVPA per week [24].

Physical activity perceptions  Participants reported which 
statement best described them at the time they completed the 
survey: “I think I should be doing more physical activity”, “I 
think I should be doing less physical activity”, “I don’t think 
I need to change my physical activity” or “Don’t know” 
(coded as missing). To assess perceived physical activity 
change since diagnosis, participants reported whether the 
amount of physical activity they do now was “more”, “about 
the same”, or “less” than before their diagnosis.

Physical activity advice  Participants indicated whether 
they had received advice from a health care professional 
to increase their physical activity (“yes” or “no”), and also 
rated their interest in receiving physical activity information 
or advice on a 4-point scale from “not at all interested”, to 
“extremely interested”.

Clinical factors  BMI was calculated from participant 
reported height and weight (kg/m2). Based on WHO 
guidelines (WHO, 1995), participants were categorised as 
“underweight” (BMI < 18.5), “healthy weight” (BMI ≥ 18.5 
and < 25), “overweight” (BMI ≥ 25 and < 30), or “obese” 
(BMI ≥ 30). Total number of comorbidities was calculated 
based on the number of other health problems participants 
selected from a list of 15 conditions (e.g., diabetes, arthritis, 
angina, asthma, psychiatric illness), and providing details 
of any other condition. For type of treatments, participants 
selected what treatments they had previously received (sur-
gery, radiotherapy, chemotherapy, hormone therapy, active 

surveillance, biological therapy), and provided details of 
any other treatment.. Finally, participants indicated the time 
since completing their main treatment which was coded as 
“still having main treatment”, “less than 1 year”, “more than 
1 year” or “on active surveillance”.

Demographic factors  Participants reported their cur-
rent employment status and responses were recoded into: 
“working” (Employed full-time, employed part-time, self-
employed, voluntary work, studying), “not working” (unem-
ployed, retired, unable to work). Age was dichotomised 
based on the UK state pension age, into “below retirement 
age” (< 67 years) and “above retirement age” (≥ 67 years). 
For ethnicity, participants reported which ethnic group best 
described them from a list of options or specified another 
ethnic group. Due to there being small numbers of respond-
ents for some of the ethnic minority groups, responses were 
recoded into “white” (1) and “non-white” (2). Participants 
selected what educational or professional qualifications they 
had obtained from a list of options (including “no formal 
qualification”) or specified another qualification. Responses 
were recoded into an ordinal scale, from “none”, “GCSE/
vocational”, “A-level” or “degree or above”.

Analysis

The analysis protocol was preregistered on the Open Science 
Framework prior to data analysis (https://​osf.​io/​m7ktq/). All 
analyses were conducted in R [48].

Descriptive statistics were summarised for all variables. 
The frequency (%) of meeting the MVPA guideline was 
described, overall and across cancer type, and by clinical 
and demographic factors. Frequencies (%) of all measures of 
physical activity perceptions and advice, overall and across 
cancer type were also given. Although not pre-registered, we 
also conducted Chi-square tests to test if there were statisti-
cally significant differences in the frequency of meeting the 
MVPA guideline between the groups.

To assess whether clinical and demographic factors are 
associated with the probability an individual is meeting the 
MVPA guideline, logistic regression models were fitted. 
Models were adjusted for disease site. Potential predictors 
(BMI, comorbidities, type of treatments received, time since 
treatment, current employment, highest education, ethnicity, 
received physical activity advice, disease site) were added 
into the model in one step. Odds ratios and 95% confidence 
intervals were reported. For ordinal predictor variables 
(BMI, time since treatment, education), reference catego-
ries were chosen that would provide logical contrasts that we 
were interested in interpreting. For binary variables coded 
as 0 or 1 (treatment type, employment, ethnicity), level 0 
was chosen as the default. For nominal, non-binary variables 
(cancer type), we chose the group that was the largest.

https://osf.io/m7ktq/
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A missing data analysis ascertained 8.5% of values were 
missing overall, with Little’s Missing Completely at Random 
(MCAR) test suggesting the data was missing at random 
(p = 0.767). To address this, multiple imputation was used, 
with the R package mice [49]. A total of 35 imputations were 
conducted, which was based on the proportion of missing 
values [50, 51] and on convergence with a second imputed 
dataset.

In an exploratory analysis, we re-ran the logistic regres-
sion analysis while stratifying for disease site. This allowed 
us to explore whether the association between clinical and 
demographic factors, and the probability an individual is 
meeting the MVPA guideline, differs by type of primary 
cancer. Within prostate and colorectal cancer, the numbers 
of individuals receiving biological and hormone treatment 
were low (< 2) thus before analysis, we combined the five 
individual treatment variables (surgery, chemotherapy, radi-
otherapy, hormone treatment, biological therapy) to use the 
number of treatments received. No individuals with prostate 
cancer were classed as underweight for the BMI variable, 
so underweight and healthy weight were merged into one 
category (0), keeping the overweight (1) and obese (2) cat-
egories as they were specified.

Results

The sample (N = 588/5835 = 10%) is described in Table 1. 
Breast cancer was the most common cancer type (45.2%), 
and there was a slightly higher percentage of females 
(56.7%). The mean age was 63.8 years, and the majority 
were not working (65.8%) and white (89.9%).

Moderate‑vigorous physical activity levels

Only 40.9% of individuals with metastatic cancer were 
meeting the WHO guideline of 150 min of weekly MVPA 
(Table 1). Those with metastatic prostate cancer were least 
likely to meet the guideline (31.1% meeting guideline [pros-
tate], 43.8% [breast] and 45.3% [colorectal]). In our study, 
participants above retirement age (below retirement = 49% 
[meeting guideline] vs above retirement = 26.3%), those who 
were male (female = 43.4% vs male (36.3%), not working 
(working = 56.1% vs not working = 31.2%), with no educa-
tional qualifications (university degree or above = 51.7% vs 
no qualifications = 24.3%), and those with a greater number 
of comorbidities (0 comorbidities = 50.7% vs ≥ 3 comorbidi-
ties = 28%) were significantly less likely to meet the MVPA 
guideline.

In the multiple logistic regression analysis, the odds of 
meeting the MVPA guideline were lower for unemployed 
individuals, compared to employed individuals (OR = 0.49; 
95% CI = 0.30–0.79) (Table 2). The odds were also lower 

for ethnic minorities than for white individuals (OR = 0.43; 
95% CI = 0.21–0.87). Compared with those with no qualifi-
cations, individuals with a university education had greater 
odds of meeting the MVPA guideline (OR = 1.89, 95% 
CI = 1.0–3.57). 

We ran the logistic regression while stratifying for dis-
ease site to test whether these findings varied by cancer site 
(Online Resource 1). After stratifying, having a univer-
sity education no longer predicted the odds of meeting the 
MVPA guideline for breast, prostate or colorectal cancer. 
The odds of meeting the MVPA guideline were lower for 
unemployed individuals compared with employed individu-
als among the breast cancer (OR = 0.44, 95% CI = 0.23–0.81) 
and prostate cancer (OR = 0.19, 95% CI = 0.06- 0.65) sub-
groups. The odds were lower for ethnic minorities compared 
with white individuals (OR = 0.21, 95% CI = 0.07–0.59) for 
breast cancer only. No variables significantly predicted the 
odds of meeting the guideline for individuals with colorectal 
cancer.

Perceptions and advice relating to physical activity

Nearly two thirds (63.5%) of participants felt they should 
be doing more PA, with 1.6% believing they should be 
doing less. Individuals with metastatic breast cancer were 
more likely to feel they should be doing more PA (71.1%) 
compared with those with metastatic prostate (57.9%) and 
colorectal cancer (55.6%). Over half (53.3%) of participants 
believed they were less active now compared with before 
their cancer diagnosis. Only 12.5% believed they were more 
active. Percentages were similar across the three cancer 
types (Table 3).

The majority (70.1%) of participants reported they did 
not receive any advice or support from a healthcare provider 
related to PA. This was slightly higher among those with 
colorectal cancer (75.2%) compared with breast (66.7%) and 
prostate (71.2%). Overall, 73.6% of participants expressed 
some interest in receiving advice to help increase their PA. 
Interest was generally higher among those with breast cancer 
with 79.4% overall reporting some interest. Interest was low-
est among those with colorectal cancer, with 38% reporting 
they were not interested in receiving any advice (Table 4).

Discussion

In this UK observational study, 59% of individuals living 
with metastatic breast, prostate, and colorectal cancer were 
not meeting the MVPA guideline. The majority felt they 
needed to be doing more PA and expressed an interest in 
receiving PA advice, however, 70% of participants had not 
received any since their diagnosis. We identified potential 
educational and ethnic disparities in meeting the MVPA 
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Table 1   Descriptive statistics and moderate-vigorous physical activity levels

*Proportion across each variable
**Chi-square tests could not be conducted for the BMI and Biological Therapy variables as there were fewer than 5 observations in at least one 
of the groups
Note: MVPA data was missing from 149/558 (26.7%) survey respondents

Total (n = 558) Meeting 
guideline 
(n = 167)

Not 
meeting 
guideline 
(n = 242)

Chi-squared test

Mean (SD) N % N %* N % X2 df p

Cancer type Breast 252 45.2 91 43.8 117 56.3
Prostate 155 27.8 33 31.1 73 68.9
Colorectal 151 27.1 43 45.3 52 54.7

5.633 2 0.060
Sex Male 241 43.3 57 36.3 100 63.7

Female 316 56.7 109 43.4 142 56.6
1.745 1 0.019

Age 63.8 (12.5)
Below retirement 309 55.7 125 49.0 130 51.0
Above retirement 246 44.3 40 26.3 112 73.7

19.434 1  < 0.01
Employment Working 189 34.2 87 56.1 68 43.9

Not working 363 65.8 78 31.2 172 68.8
23.607 1  < 0.001

Highest level of education None 133 26.7 17 24.3 53 75.7
GCSE/vocational 135 27.1 44 44.9 54 55.1
A-level 64 12.8 18 31.0 40 69.0
Degree or above 167 33.5 76 51.7 71 48.3

17.92 3  < 0.001
Ethnicity White 499 89.9 153 42.7 205 57.3

Ethnic minority 56 10.1 13 27.1 35 72.9
3.668 1 0.055

BMI (kg/m2) Underweight (BMI < 18.5) 5 0.9 2 66.7 1 33.3
Healthy weight (BMI ≥ 18.5 & < 25) 187 35.0 56 41.2 80 58.8
Overweight (BMI ≥ 25 & < 30) 224 42.0 75 43.4 98 56.7
Obese ≥ 30 118 22.1 27 32.9 55 67.1

-** - -
Time since treatment Still having main treatment 167 30.7 35 30.7 79 69.3

Less than 1 year 73 13.4 21 42.9 28 57.1
More than 1 year 276 50.7 103 47.3 115 52.8
Active surveillance 28 5.2 6 30.0 14 70.0 9.572 3 0.023

Treatment received Surgery 357 65.6 125 44.8 154 55.2 4.577 1 0.033
Radiotherapy 320 58.6 104 41.8 145 58.2 0.020 1 0.887
Chemotherapy 374 68.8 116 41.4 164 58.6 0.0841 1 0.772
Biological therapy 14 2.6 4 33.3 8 66.7 - - -
Hormone therapy 251 46.4 83 41.5 117 58.5 0 1 1

Comorbidities 1.25 (1.29)
0 178 31.9 70 50.7 68 49.3
1 197 35.5 56 38.4 90 61.6
2 108 19.4 27 36.0 48 64.0
 ≥ 3 75 13.4 14 28.0 36 72.0 10.093 3 0.018
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Table 2   Logistic regression coefficients and odds ratios for meeting the moderate-vigorous physical activity guideline

ref: Reference category, 95% CI: Lower – upper 95% confidence intervals. *Significant at p < 0.05; **Significant at p < 0.01

Coefficient Std error p OR (95% CI)

Cancer type (ref: Breast) Prostate −0.13 0.41 0.744 0.88 (0.39–1.96)
Colorectal 0.49 0.36 0.174 1.63 (0.80–3.33)

BMI (ref: Healthy weight) Underweight 1.28 1.14 0.261 3.61 (0.38–34.06)
Overweight 0.08 0.25 0.731 1.09 (0.66–1.80)
Obese −0.27 0.29 0.366 0.77 (0.43–1.37)

Comorbidities Number of Comorbidities −0.12 0.09 0.22 0.89 (0.74–1.07)
Time since treatment Less than 1 year 0.42 0.37 0.253 1.52 (0.74–3.12)
(ref: Still having treatment) More than 1 year 0.44 0.28 0.121 1.56 (0.89–2.72)

Active surveillance −0.04 0.54 0.937 0.96 (0.33–2.79)
Treatment (ref: Did not receive) Surgery 0.07 0.34 0.834 1.07 (0.55–2.08)

Radiotherapy −0.12 0.27 0.664 0.89 (0.52–1.52)
Chemotherapy −0.41 0.30 0.172 0.66 (0.37–1.20)
Hormone Therapy 0.39 0.28 0.163 1.47 (0.85–2.55)
Biological therapy −0.50 0.68 0.468 0.61 (0.16–2.34)

Employment (ref: Working) Not working −0.75** 0.24 0.002 0.47 (0.29–0.77)
Education (ref: No Qualifications) GCSE/Vocational 0.38 0.33 0.251 1.47 (0.76–2.82)

A level 0.03 0.39 0.944 1.03 (0.48–2.21)
University education 0.63 0.33 0.055 1.88 (0.99–3.56)

Ethnicity (ref: White) Ethnic Minority −0.83* 0.36 0.023 0.44 (0.22–0.89)

Table 3   Perceptions of physical 
activity overall and by cancer 
type

Total Breast Prostate Colorectal

N % N % N % N %

Present physical activity Should be doing more 309 63.45 71.1 77 57.9 70 55.6
Should be doing less 8 1.64 0.4 3 2.3 4 3.2
Don't need to change 170 34.91 162 28.5 53 39.9 52 41.3
N 487 1 133 126

Physical activity change More 69 12.5 45 17.9 12 7.9 12 8.1
About the same 189 34.2 77 30.7 58 38.2 54 36.2
Less 294 53.3 129 51.4 82 54.0 83 55.7
N 552 251 152 149

Table 4   Physical activity advice 
received and interest overall and 
by cancer type

Total Breast Prostate Colorectal

N % N % N % N %

PA advice received Yes 155 29.9 80 33.3 42 28.8 33 24.8
No 364 70.1 160 66.7 104 71.2 100 75.2
N 519 240 146 133

Interest in PA advice Not interested 127 26.5 48 20.6 33 26.2 46 38.0
A little interested 79 16.5 38 16.3 25 19.8 16 13.2
Somewhat interested 116 24.2 51 21.9 37 29.4 28 23.1
Very interested 158 32.9 96 41.2 31 24.6 31 25.6
N 480 233 126 121
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guideline, which should be considered alongside attempts 
to resolve inequalities across the cancer spectrum. The low 
estimates of MVPA suggest PA support for individuals liv-
ing with breast, prostate, and colorectal metastatic cancer is 
needed. Our findings strengthen the previous evidence base 
estimating insufficient levels of PA, in smaller or non-UK 
samples [23].

Providing PA support which considers the reduced physi-
cal function and psychological challenges could be helpful in 
increasing PA for this patient group, but availability of this 
support appears to be limited. The majority of our sample 
reported not having received any PA advice post-diagnosis. 
Individuals with metastatic cancer have previously reported 
feeling insecure about their physical limitations and unsafe 
performing exercises without supervision from a healthcare 
professional [40, 45]. Healthcare professionals themselves 
have indicated a need for further support in discussing PA 
recommendations for patients with metastatic cancer, given 
the complexities of the disease presentation [52, 53]. Despite 
perceiving PA as being beneficial, some physiotherapists 
have expressed uncertainty about prescribing it to meta-
static patients with bone metastases, due to concerns about 
an increased risk of injury [52]. The International Bone 
Metastases Exercise Working Group (IBMEWG), an inter-
national and multidisciplinary group of expert clinicians and 
researchers in exercise oncology, recently released the first 
clinical exercise guidelines for people with bone metastases 
in 2022 [19, 54]. The IBMEWG was recently formed, with 
the group recognising the lack of clinical guidance around 
exercise for people with metastatic cancer and bone metas-
tases means many healthcare providers are not providing 
advice, despite the benefit this could have. The development 
of these best practice recommendations are an integral step, 
but further efforts are needed to ensure healthcare profes-
sionals are given the appropriate support and training to 
facilitate their rapid implementation.

We also showed differences in the odds of meeting the 
MVPA guideline between different ethnicities, employment 
statuses, and education levels. Similar disparities have been 
shown in those with early-stage cancer, with those from eth-
nic minority backgrounds and lower socioeconomic status 
less likely to be active [29–31, 55]. Underserved or disadvan-
taged demographic groups are likely to experience greater 
barriers to being physically active, such as a lack of advice, 
availability of support programs, and financial support to 
attend programs [56–58]. A study with breast, prostate, 
and colorectal cancer survivors (n = 1299), which included 
both metastatic and non-metastatic patients, found partici-
pants with lower educational attainment and who were not 
employed reported a higher number of perceived structural 
barriers to PA [56]. Underserved demographic groups may 
need more, or different kinds of support, to increase their PA 

and researchers should actively involve these diverse com-
munities when developing inclusive interventions.

PA support may be more beneficial if it is sensitive to the 
needs of different subgroups [22, 40, 42, 59, 60]. In addition to 
demographic differences, individuals with metastatic cancer are 
heterogeneous in terms of tumour type, treatment plans, disease 
progression, symptom type and severity, and other individual 
contexts [61, 62]. In qualitative studies, individuals with meta-
static cancer highlight preferences for support tailored to their 
varied abilities and needs, and sensitive to how this changes 
throughout their disease [26, 42, 45]. Exercise programs that 
are based on the location of the bone metastases have been 
shown to be safe and efficacious for men with prostate cancer in 
small trials [63, 64]. Future research could explore further, cost-
effective ways of tailoring PA for this population, for example 
by using adaptive intervention designs [65, 66].

After stratifying by disease site, the effect of highest edu-
cation was no longer statistically significant for any of the 
cancer types, nor was ethnicity for individuals with colo-
rectal cancer. This finding is likely to be explained by the 
smaller sample size for each patient group, and consequent 
lower statistical power to detect significant effects. However, 
ethnicity no longer predicted the odds of meeting the MVPA 
guideline for prostate and colorectal cancer, and employ-
ment was no longer a predictor for colorectal cancer. There 
were some further differences for individuals with metastatic 
prostate cancer; a smaller proportion of prostate cancer sur-
vivors were meeting the MVPA guideline, and they were 
slightly more likely to feel they should be doing more PA, 
compared to breast and colorectal survivors. To our knowl-
edge, this study is the first to compare levels of MVPA 
between different metastatic cancer types. Some studies in 
early cancer survivors show similar patterns, with higher 
rates of PA in breast cancer survivors compared to pros-
tate cancer [67]. However, others have found opposite find-
ings, with breast cancer survivors engaging in less activity 
compared to those with prostate and colorectal cancer [68, 
69]. Differences between breast and prostate cancer could 
be associated with gender differences, but it is unclear if 
gender differences explain the differences between disease 
sites, or vice versa. This suggests further research compar-
ing across cancer types is required, as well as elucidating the 
role of gender within a metastatic clinical context to try and 
understand which groups may need more support.

Limitations

Our study had limitations. We used self-reported scales to 
assess PA. While a validated scale was used to assess MVPA 
(LTEQ: [47]), individuals may have overestimated their PA 
compared with accelerometer-assessed activity. Previous 
evidence from cancer survivors suggests PA is lower when 
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assessed with an accelerometer than self-reported data [70, 
71]. Participants also self-reported whether they had metastatic 
cancer, which was based on disease spread. We may have incor-
rectly included or excluded members of the wider study sam-
ple of cancer survivors, which would affect the generalisability 
of the study findings to the metastatic population. However, 
previous studies suggest that many cancer survivors are not 
able to identify their cancer stage accurately [72, 73], there-
fore asking about spread, rather than cancer stage, may have 
helped us reach more eligible participants. Additionally, our 
sample was partly self-selecting, as completion of the survey 
was voluntary. It may be those who chose to complete a health 
behaviour survey were more likely to be active. Taken together, 
the proportion of individuals with metastatic breast, prostate, 
and colorectal cancer who are meeting PA guidelines may have 
been even lower than we estimate here. However, the question 
about MVPA asked about strenuous and moderate PA in the 
participants’ free time, thus better reflects planned exercise spe-
cifically, rather than any PA which may be integrated into work 
or daily life. Therefore, actual levels of MVPA could actually 
have been higher than reported. Our data were cross-sectional, 
and only associations with the likelihood of meeting the MVPA 
guideline were explored. Causality cannot be inferred. We also 
based our assessment of meeting the PA guideline on just the 
MVPA aspect of the WHO guidelines for people with chronic 
conditions, however there are other key aspects of PA that are 
reflected in these guidelines, such as muscle strengthening 
activities and functional balance training. Therefore, an individ-
ual participant may not have met the specific MVPA guideline 
but did meet another PA guideline, or vice versa, which was not 
reflected in our study. Finally, despite good representation of 
employment status, sex, and educational attainment, only 10% 
of our sample were from non-White backgrounds. The decision 
to dichotomise ethnicity could ignore real cultural differences 
between groups [30, 55, 74].

Conclusion

Overall, our study provides further evidence that physical 
activity levels in the metastatic breast, prostate, and colorec-
tal cancer population are low and suggest further support is 
needed. Our analyses showed the majority of individuals with 
metastatic breast, prostate, and colorectal cancer in our study 
were not meeting the MVPA guideline and felt they should 
be doing more activity. We also showed most participants had 
not received any support or advice from healthcare providers, 
despite expressing an interest in receiving this. The recent pub-
lication of the first clinical exercise guidelines for individuals 
with bone metastases could help improve this support, provided 
healthcare staff are sufficiently trained to facilitate the imple-
mentation of this guidance. However, the differences in the 

odds of meeting the MVPA guideline between different demo-
graphic groups suggest support may be more needed in certain 
groups and diversity should be considered when developing 
accessible and inclusive interventions.
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