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Abstract

Background To successfully implement exercise programs for patients with metastatic breast cancer (MBC), services and
patient education should consider patients’ knowledge, preferences, values, and goals. Hence, gaining insight into their
perspectives on exercise and exercise programming is important.

Method In this cross-sectional survey, we recruited patients with MBC from the Netherlands, Germany, Poland, Spain,
and Sweden. We collected data on patients’ knowledge and skills about exercise and outcome expectations. We identified
barriers to and facilitators of participation in exercise programs, and patients’ preferences for program content and modes
of exercise delivery.

Results A total of 420 patients participated in the survey. Respondents were, on average, 56.5 years old (SD 10.8) and 70%
had bone metastases. Sixty-eight percent reported sufficient skills to engage in aerobic exercise, but only 35% did so for
resistance exercise. Respondents expected exercise to have multiple physical benefits, but a few patients expected exercise
to worsen their pain (5%). Not having access to an exercise program for cancer patients (27%), feeling too tired (23%), and/
or weak (23%) were the most often reported barriers. Facilitators for exercising regularly were previous positive physical
(72%) and emotional (68%) experiences with exercising, and receiving personalized advice from a physiotherapist or sport/
fitness instructor (62%). Patients were most interested in walking and preferred exercising at a public gym, although there
were differences by country. Fifty-seven percent did not know whether their insurance company reimburses exercise programs
and only 9% would be willing to pay more than €50 per month to participate.

Conclusion A large percentage of patients with MBC lack the skills to engage in regular exercise as recommended by exer-
cise guidelines for people with cancer. Patients may benefit from personalized advice and appropriate training facilities to
overcome barriers. When implementing exercise interventions, attention should be given to reimbursement and the relatively
low willingness-to-pay.

Keywords Exercise - Patient perspectives - Metastatic breast cancer - Cancer survivorship

Introduction

Despite improvements in early diagnosis and treatment of
breast cancer, approximately 30% of patients initially diag-
nosed with early stage breast cancer eventually develop
metastatic disease [1]. Although current advances in ther-
apy have extended the survival time in patients with MBC
[2], these patients still suffer from (long-term) symptoms
and side effects related to the disease and its treatment.
These include, among others, fatigue, decreased physical
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functioning, anxiety, and depression [3-5]. All of these
symptoms negatively affect patients’ quality of life.

In the curative setting, exercise has positive effects in
breast cancer patients in terms of reducing fatigue [6] and
improving psychological symptoms such as depression and
low self-esteem [7-9]. For metastatic disease, there is lim-
ited evidence on the potential effects of exercise. Given the
lack of alternatives for reducing fatigue and the pressing
unmet need to improve the quality of life of patients with
advanced cancer, exercise represents a safe and promising
intervention [10].
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Patients with cancer who are eligible for an exercise pro-
gram will weigh, overtly or implicitly, the perceived facilita-
tors of and barriers to taking part in such a program. Facilita-
tors may include the availability of exercise programs, social
support, and the belief that exercise will improve health and
daily functioning [11-13]. Barriers may include lack of
motivation, costs, and travel time [11-13]. To successfully
implement exercise programs for patients with MBC, it is
important to gain insight into their goals, values, and barri-
ers. This will ensure that education, counseling, and exercise
programming meet patients’ needs.

Views about exercise may differ across patients from
different European countries. Therefore, the current study
aimed to delve into the perspectives on exercise after a diag-
nosis of MBC among patients from five European countries,
and explore inter-country differences. More specifically, we
investigated patients’ overall attitude toward exercising fol-
lowing a diagnosis of MBC, their perceived exercise compe-
tence, barriers to and facilitators of participation in exercise
programs, patients’ goals and expectations regarding the
potential benefits of exercise, and their preferences regard-
ing exercise program attributes.

Method
Setting

The current study is a subproject of PREFERABLE, a
European Commission Research & Innovation Horizon
2020 project (grant agreement No. 825677) aimed at
improving the standard of care in patients with MBC. The
results of the survey complement the randomized EFFECT
trial (NL69600.041.19), which evaluates the efficacy
of physical exercise in reducing fatigue and improving
health-related quality of life of patients with MBC [14],
and the PERSPECTIVE focus group study, an in-depth,
qualitative investigation of patients’ perspectives toward
exercise [13].

The institutional review boards of all coordinating cent-
ers (Germany: Medical faculty of the University of Heidel-
berg and Deutsche Sporthochschule Koln; the Netherlands:
Netherlands Cancer Institute; Poland: Gdanski Uniwersytet
Medyczny; Spain: Eusko Jaurlaritza; Sweden: Karolinska
Institutet) have reviewed and approved the study.

Patient recruitment

Patients were eligible if they were diagnosed with histologi-
cally confirmed MBC, were aged >18 years, had an East-
ern Cooperative Oncology Group (ECOG) performance
status score of <2, and had sufficient command of any of
the languages in which the questionnaire was available
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(German, Dutch, Polish, Spanish, Swedish). Patients with
a life expectancy of <6 months, patients who were not able
to perform basic activities of daily living, or had cognitive
problems that precluded the completion of a questionnaire
were excluded from the study. We aimed for inclusion of
100 patients per country, resulting in a target sample size of
500 respondents.

Recruitment started in April 2020 and was completed
in March 2022. Potentially eligible patients were identified
via hospital registries, and the treating physician or study
personnel checked eligibility criteria. Eligible patients were
informed about the study either by letter or during a regular
follow-up visit with their oncologist or nurse. Patients who
expressed interest were asked for permission to be contacted
by study personnel who then informed the patients in more
detail about the purpose of the survey and shared a unique
link to an online portal where participants could complete
the survey (Castor EDC [15]). When preferred, patients
received a paper version of the survey, which was entered
manually in the database by the local researchers. Informed
consent was obtained from all patients, either on paper or
online.

In August 2021, after 323 patients had completed the
questionnaire, we introduced an open recruitment strategy
as a supplement to the on-site recruitment strategy. A study
flyer was distributed among patient organizations through
Europa Donna, the European Breast Cancer Coalition (the
Netherlands, Poland, Spain, and Sweden), and mamazone
(Germany), who presented the flyer on their website or
in a newsletter. The flyer included study information and
a request to contact the study team if patients were inter-
ested in participating. In December 2021, we shared an open
link via Europa Donna, mamazone, and Twitter to direct
patients to an introduction page of the survey. For patients
responding to this open recruitment strategy, the question-
naire included questions about the participant’s diagnosis
and performance status to check for eligibility. When the
response to one of these questions did not meet the inclu-
sion criteria, the participant was not able to continue with
the questionnaire. We stopped active recruitment on March
31st, 2022. The last respondent completed the questionnaire
on May 5th, 2022, after which the survey was taken off-line.

Data collection

We used a cross-sectional study design in five European
countries that together reflect a geographic, cultural, and
health systems diversity in Europe: Germany, the Neth-
erlands, Poland, Spain, and Sweden. For validated ques-
tionnaires, we used the official translations. Study specific
questions were forward translated from English into the
target language by each participating site and backward
translations were compared to the original wording of the
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parent questionnaire. The electronic questionnaire was pre-
tested by up to three participants per country. Participants
completed the survey and a debriefing interview. Issues
related to dependencies, response options, and definitions
were resolved before the survey was made available to all
participants in all countries. The survey included items on
demographic and clinical characteristics, physical activity
(assessed using the Godin-Shephard Leisure-Time Physi-
cal Activity Questionnaire) [16], fatigue (assessed using
the EORTC QLQ-FA12 questionnaire) [17], and quality of
life (assessed using the EORTC QLQ-C30 questionnaire)
[18]. For physical functioning, the domain specific T-score
was calculated using software of the EORTC [19, 20]. We
specifically instructed respondents to answer the questions
about physical activity based on their situation before the
coronavirus outbreak.

The study-specific questions in the survey and the
response options are presented in Supplementary Table 1.
Patients’ overall attitude toward exercise was investigated
by asking the participants to rate six cognitive and affective
aspects on a 7-point Likert scale (=3 to 3) [21]. Patients’
exercise competence was evaluated based on their responses
to four statements evaluating their exercise knowledge and
skills on a 5-point adjective scale ranging from “strongly
disagree” to “strongly agree” [22]. In addition, respondents
were asked to indicate the minutes of moderate-intensity
physical exercise and the number of resistance training
sessions per week they believed are needed to gain health
benefits [23]. Possible barriers and facilitators to engag-
ing in regular exercise were rated from “not at all” to “very
much,” on a 5-point adjective scale [24, 25]. Respondents
were asked to rank three possible goals they would like to
achieve by participating in a supervised exercise program.
Patients’ expectations about exercise effects were evaluated
on a 7-point Likert scale, asking participants to rate the like-
lihood of possible outcomes from —3 “extremely unlikely”
to 3 “extremely likely” and the expected effect of exercise
on different symptoms from —3 “significantly worsen” to 3
“significantly improve” [26]. In addition, respondents were
asked how important the outcomes were to them (unimpor-
tant to very important, O to 2). Exercise preferences were
assessed by asking respondents to rank three types of exer-
cise they would be most interested and they were asked
whether (yes/no) they preferred light, moderate, or vigorous
intensity exercise [27]. Additionally, respondents were asked
about their preferred exercise session duration, frequency,
location, and supervision, and with whom they would prefer
to exercise [27]. For these questions, pre-defined lists of pos-
sible responses were available, as well as an “I don’t know/
Unsure” and “no preference” option. Finally, respondents
were asked whether their current health insurance reim-
burses exercise programs for patients with cancer and how

much they would be willing to pay out of pocket for partici-
pation in an exercise program.

Statistical analysis

Questionnaires with less than 10% completion rate were
discarded as these only included responses to demographic
questions. For the remaining questionnaires, descriptive
statistics characterizing the sample are presented as mean
and standard deviation (SD), median and interquartile range
(IQR), or frequencies and percentages. For questionnaire
outcomes, 95% confidence intervals (95%CI) were calcu-
lated. We examined internal consistency using Cronbach’s
alpha for the items assessing general attitude (o =0.80) and
outcome expectation (a =0.87) before calculating an over-
all (mean) score for these constructs. To identify perceived
exercise competence, we calculated the percentage of par-
ticipants responding to the questions with either “agree” or
“strongly agree.” To identify the most preferred goal and
exercise type, we calculated the percentage of participants
responding to each item as either first, second or third prefer-
ence. Participants’ responses to the questions about outcome
expectations and importance of those outcomes were multi-
plied, and subsequently summed to create a value represent-
ing each participant’s overall expected net-benefit of exercise
(range: —78 to 78) with higher scores representing more ben-
efit. To identify the main barriers and facilitators, we calcu-
lated the frequencies of items that were endorsed with either
“quite a bit” or “very much.” We combined response catego-
ries for willingness to pay to: max 25 Euros per month, max
50 Euros per month, more than 50 Euros per month, unsure,
and not willing to pay anything. Differences between coun-
tries were investigated using a Kruskal-Wallis test (ordinal
outcomes) or Fisher exact test (nominal outcomes). In case
of a significant result (p<0.05), pairwise comparisons were
performed as post hoc analyses to identify between country
differences, in which p-values were adjusted according to
Benjamini and Hochberg to control for type 1 errors due
to multiple comparisons [28]. All analyses were performed
using R (version 4.2.1).

Results

Four-hundred twenty patients participated, of whom 111
(26.4%) were from the Netherlands, 99 (23.6%) from Spain,
98 (23.3%) from Germany, 64 (15.2%) from Poland, and
48 (11.4%) from Sweden. The open-recruitment strategy
accounted for 6% of the respondents. Demographic and
clinical characteristics are presented in Table 1. In short,
the mean age of the respondents was 56.5 (SD 10.8) years,
and mean body mass index was 25.6 (SD 5.0). Most of
the respondents had bone metastases (70.0%) and some
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Table 1 Descriptives of survey participants (N = 420)

Table 1 (continued)

N, MdnorM %, SD or IQR N, MdnorM %, SD or IOR
Age® 56.5 10.8 Diabetes mellitus 18 43
Gender, male 4 1 Back pain 124 29.5
Body mass index® 25.6 5.0 Depression 53 12.6
Country Missing 4 1.0
Germany 98 23.3 Current physical activity (min/week)®
The Netherlands 111 26.4 Light intensity aerobic exercise 60 0-140
Poland 64 15.2 Moderate intensity aerobic exercise 33 0-120
Spain 99 23.6 Vigorous intensity aerobic exercise 0 0-45
Sweden 48 11.4 Strength/resistance exercise 0 0-12
Area of residence Quality of life>®
Urban 233 55.5 Global quality of life 67 50-83
Suburban 122 29.0 Physical functioning T-score®® 45 9
Rural 64 152 Role functioning 67 50-100
Not sure 1 0.2 Emotional functioning 67 50-83
Marital status Cognitive functioning 83 67-100
Married/living with a partner 299 712 Social functioning 67 50-100
Divorced/separated 42 10.0 Fatigue®f
Unmarried/single 43 10.2 Physical fatigue 33 13-47
Widowed 36 8.6 Emotional fatigue 22 0-42
Highest educational level® Cognitive fatigue 0 0-33
Academic education 177 42.1 Interference with daily life 33 0-33
Higher education 115 27.4 Social sequalae 0 0-33
Middle ed‘ucation . 103 245 “Displayed as mean (M) and standard deviation (SD)
No or basic education 24 37 "Displayed as median (Mdn) and interquartile range (IQR)
Missing 1 0.2 . . . . .
“Academic education: bachelor degree or higher (according to
Current employment status Europe-wide Bologna process); higher education: degree qualifying
Employed 188 44.3 for university; middle education: degree qualifying for further voca-
Sick leave 104 24.8 tional training
Full-time employee/entrepreneur 25 6.0 Multiple answers possible
Part-time employee/entrepreneur 58 13.8 *Measured using the EORTC QLQ-C30 questionnaire. Scales ranging
Missing 1 02 from 0 to 100, with higher values indicate higher functioning
Not employed 232 557 .Measured using the' EORTC QLQ—FAI? quest.ionnaire. Scales rang-
. d ing from O to 100, with higher values indicate higher levels of fatigue
Location of metastases Linearly transformed to a 0-100 score, with 50 representing a Euro-
Bone 294 700 pean general population mean ’
Liver 167 39.8
Lung 117 27.9
Brain 31 74 reported liver (39.8%) or lung (27.9%) metastases. Many
Other 118 28.1 participants were receiving treatment, most often hormone
Missing 3 0.7 therapy (56.7%), targeted therapy (40.7%), or chemother-
Current treatment” apy (40.5%). Respondents reported a median of 33 min of
Chemotherapy 170 40.5 moderate intensity aerobic physical activity per week (IQR
Radiotherapy 52 124 0-120 min), median global quality of life of 67 (IQR 50-83),
Hormone therapy 238 56.7 and median physical fatigue of 33 (IQR 13-47).
Targeted therapy 171 40.7 Results on patients’ perspectives and inter-country dif-
Bisphosphonate 132 314 ferences are detailed in Table 2. Respondents had a positive
Missing 12 29 general attitude toward exercising after their MBC diagnosis
Comorbidities (median: 2.3, 95%CI: 2.2;2.3). This differed between coun-
Heart disease 2 6.0 tries (p = .008), with Swedish participants having a signifi-
Liver disease 33 79 cantly more positive attitude toward exercising compared to
High blood pressure 78 18.6
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Table 2 Survey outcomes

Construct

Item

Value

General attitude

Competence

Barriers

Overall mean score (-3 to 3)
Difference between countries’
Germany

The Netherlands

Poland

Spain

Sweden

Knowledge — amount of exercise necessary to gain health benefits

Differences between countries®

Germany

The Netherlands

Poland

Spain

Sweden

Knowledge — intensity of exercise necessary to gain health ben-
efits

Differences between countries®

Germany

The Netherlands

Poland

Spain

Sweden

Competence — skills necessary to engage in aerobic exercise

Differences between countries’

Germany

The Netherlands

Poland

Spain

Sweden

Competence — skills necessary to engage in resistance exercise

Differences between countries®

Germany

The Netherlands

Poland

Spain

Sweden

Knowledge — 140-160 minutes per week of physical exercise
needed to achieve health benefits

Knowledge — 2-3 sessions per week of activities to increase mus-
cle strength needed to achieve health benefits

Overall top three barriers

No access to a specialized exercise program for cancer patients
Feeling too weak

Tiredness

Most endorsed barrier per country’

Germany — Feeling too weak

The Netherlands — Tiredness

Poland — Fear of falls

Spain — No access to a specialized exercise program

Sweden — Not having an appropriate place to exercise

2.33,95% Cl = 2.17;2.33
P =.008

2.17,95%CI: 2.00;2.33
2.33, 95%ClI: 2.00;2.50

1.83, 95%CI: 1.50;2.17 (ref)

2.33, 95%ClI: 2.00;2.50
2.50, 95%CI: 2.33;2.83*
0.51, 95%CI: 0.46;0.56
P <.001

0.66, 95%CI: 0.56;0.75*
0.56, 95%CI: 0.46;0.65*
0.37, 95%CI: 0.25;0.50

0.32, 95%CI: 0.23;0.43 (ref)

0.64, 95%CI: 0.48;0.77*
0.43, 95%CI: 0.39;0.48

P < .001

0.53, 95%CT: 0.42;0.63*
0.51, 95%CTI: 0.41;0.61*
0.36, 95%CTI: 0.24;0.49

0.27,95%CI: 0.19;0.37 (ref)

0.51, 95%CT: 0.36;0.66*
0.68, 95%CT: 0.63;0.72
P < .001

0.51, 95%CT: 0.40;0.61 (ref)

0.76, 95%CI: 0.67;0.84*
0.61, 95%CI: 0.47;0.73
0.71, 95%CI: 0.61;0.79*
0.85, 95%CI: 0.71;0.93*
0.35, 95%CI: 0.31;0.40
P=.01

0.40, 95%CI: 0.30;0.50
0.33, 95%CI: 0.24;0.43

0.26, 95%CI: 0.16;0.39 (ref)

0.30, 95%CI: 0.21;0.41
0.55, 95% CI: 0.40;0.70*
0.08, 95%CI: 0.06;0.11

0.69, 95%CI: 0.64;0.74

0.27, 95%CI: 0.23; 0.31
0.23, 95%CTI: 0.19; 0.28
0.23, 95%CTI: 0.19; 0.28

0.28, 95%CI: 0.20;0.39
0.26, 95%CI: 0.18;0.35
0.33, 95%CI: 0.22;0.46
0.40, 95%CI: 0.31;0.51
0.19, 95%CI: 0.10;0.34

@ Springer



694 Page 6 of 13 Supportive Care in Cancer (2023) 31:694
Table 2 (continued)
Construct Item Value
Facilitators Overall top three facilitators
Having previous positive physical experiences 0.72, 95%CI: 0.68:;0.76
Having previous positive emotional experiences 0.68, 95%CI: 0.63;0.72
Personalized advice from a physiotherapist or fitness instructor 0.62, 95%CTI: 0.57;0.66
Most endorsed facilitator per country’
Germany — Having previous positive physical experiences 0.82, 95%CTI: 0.73;0.89
The Netherlands — Having previous positive physical experiences 0.64, 95%CI: 0.54;0.73
Poland — Exercise recommendations from my doctor 0.68, 95%CI: 0.55;0.79
Spain — Having previous positive physical experiences 0.68, 95%CI: 0.58:0.77
Sweden — Having previous positive physical experiences 0.89, 95%CI: 0.76;0.96
Goals Overall top three goals
Maintain or improve endurance 0.69, 95%CI: 0.64;0.74
Maintain or improve muscle strength 0.60, 95%CI: 0.55;0.65
Reduce feelings of fatigue 0.43, 95%CI: 0.38;0.48
Most endorsed goal per country’
Germany — Maintain or improve endurance 0.78, 95%CI: 0.68;0.85
The Netherlands — Maintain or improve endurance 0.80, 95%CI: 0.71;0.87
Poland — Maintain or improve endurance 0.65,95%CI: 0.51;0.76
Spain — Reduce limitations in daily activities 0.54, 95%CI: 0.43;0.64
Sweden — Maintain or improve muscle strength 0.83, 95%CI: 0.69;0.92
Expectations Overall mean score (-3 to 3) 1.92, 95%CI: 1.77;2.00
Difference between countries’ P <.001
Germany 1.92, 95%CI: 1.62;2.15*
The Netherlands 1.54,95%CI: 1.31;1.77 (ref)
Poland 1.92, 95%CI: 1.69;2.31*
Spain 2.08, 95%CI: 1.85;2.38%*
Sweden 2.08, 95%CI: 2.00;2.38%*
Preferred exercise type Overall top three exercise types
Walking 0.65, 95%CI: 0.60;0.69
Mind-body exercises 0.47,95%CI: 0.42;0.52
Flexibility exercises 0.44, 95%CI: 0.39;0.49
Most preferred exercise type per country’
Germany — Flexibility exercises 0.59, 95%CI: 0.48;0.69
The Netherlands — Walking 0.71, 95%CI: 0.61;0.79
Poland — Walking 0.74, 95%CI: 0.61;0.84
Spain — Walking 0.87, 95%CI: 0.79;0.93
Sweden — Walking 0.62, 95%CI: 0.46;0.75
Preferred exercise intensity Exercise intensity (multiple answers possible)
Light intensity exercise 0.25, 95%CI: 0.21;0.30
Moderate intensity exercise 0.59, 95%CI: 0.54; 0.64
Vigorous intensity exercise 0.15,95%CI: 0.12; 0.19
No preference 0.04, 95%CI: 0.02; 0.06
Don’t know 0.07, 95%CI: 0.04; 0.10
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Table 2 (continued)

Construct

Item

Value

Preferred exercise session duration

Preferred exercise frequency

Preferred exercise location

Preferred exercise supervision

Preference with whom they wished to exercise

Overall most preferred exercise session duration
Over 45 minutes
Differences between countries®
Most preferred exercise session duration per country
Germany — Over 45 minutes

The Netherlands — 30-45 minutes

Poland — 20-30 minutes

Spain — Over 45 minutes

Sweden — 30-45 minutes
Most preferred exercise frequency
Twice a week
Differences between countries®
Most preferred exercise frequency per country
Germany — Twice a week

The Netherlands — Twice a week

Poland — Twice a week

Spain — Twice a week

Sweden — Twice a week
Most preferred exercise location

Public gym or community sports facility
Differences between countries®

Most preferred exercise location per country
Germany — Public gym or community sports facility
The Netherlands — Physiotherapy practice

Poland — At home

Spain — Outdoors

Sweden — Public gym or community sports facility
Most preferred exercise supervision

Physiotherapist
Differences between countries®
Most preferred exercise supervision per country
Germany — Fitness instructor or exercise professional
The Netherlands — Physiotherapist

Poland — Physiotherapist

Spain — Physiotherapist

Sweden — Fitness instructor or exercise professional
Most preferred exercise company

No preference

Differences between countries®

0.26, 95%CI: 0.22;0.30

P=.02

0.29, 95%CT: 0.21;0.39
0.24, 95%CT: 0.16;0.33
0.24, 95%CI: 0.14;0.36
0.30, 95%CI: 0.21;0.41
0.36, 95%CI: 0.23;0.52

0.40, 95%CI: 0.35;0.45

P <.001

0.41, 95%CI: 0.31;0.52
0.46, 95%CI: 0.37;0.56
0.32, 95%CI: 0.21;0.45
0.35, 95%CI: 0.26;0.46
0.40, 95%CI: 0.27;0.56

0.26, 95%CI: 0.21;0.30

P <.001

0.34, 95%CI: 0.25;0.45
0.26, 95%CI: 0.18;0.36
0.21, 95%CI: 0.11;0.34
0.25, 95%CI: 0.17;0.35
0.36, 95%CI: 0.23;0.52

0.38, 95%CI: 0.33;0.43

P <.001

0.42, 95%CT: 0.32;0.52
0.42, 95%CT: 0.33;0.52
0.52, 95%CT: 0.40;0.65
0.29, 95%CT: 0.21;0.39
0.40, 95%CT: 0.27;0.56

0.21, 95%CI: 0.17;0.25

Not significant
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Table 2 (continued)

Construct Item Value

Reimbursement Reimbursement
I don’t know 0.57, 95%CI:0.52;0.62
Differences between countries® P <.001
Reimbursement per country
Germany — I don’t know 0.58, 95%CI: 0.48;0.68
The Netherlands — I don’t know 0.63, 95%CI: 0.53;0.72
Poland — I don’t know 0.41, 95%CI: 0.29;0.54
Spain — I don’t know 0.54, 95%ClI: 0.43;0.64
Sweden — I don’t know 0.69, 95%CI: 0.54;0.81

Costs Willingness-to-pay
Max 25 Euros per month 0.36, 95%CI: 0.32;0.41
Differences between countries® P <.001
Willingness-to-pay per country
Germany — Max 25 Euros per month 0.39, 95%CI: 0.30;0.50
The Netherlands — Max 25 Euros per month 0.41,95%ClI: 0.32;0.51

Poland — Max 25 Euros per month

Spain — Unsure

Sweden — Max 25 Euros per month

0.42, 95%CI: 0.30;0.55
0.38, 95%CI: 0.28;0.48
0.43, 95%CI: 0.29;0.58

Table presents proportion of participants for the most frequently endorsed response option. (*) significantly different from reference category

(ref), with p-values adjusted according to Benjamini & Hochberg
Investigated using Kruskal-Wallis test

%Investigated using Fisher exact test

3Investigating significant differences between countries was not possible due to the structure of the survey question. Therefore, we provided the

overall top 3 responses and the most endorsed response per country

Approximately half of the respondents reported hav-
ing a good idea of how much exercise they should do to
gain health benefits (51%, 95%CI: 46;56), and with what
intensity they should exercise (43%, 95%CI: 39;48). Actual
knowledge about the amount of aerobic exercise needed to
gain health benefits was much less, with only 8% (95%CI:
6;11) responding correctly that this should be between 140
and 160 min per week (54% responded <140 min/week,
38% responded >160 min/week). For resistance exercise,
69% (95%CI: 64;74) correctly responded that this should
be performed in 2 to 3 sessions per week. Sufficient skills to
engage in aerobic exercise were reported by 68% (95%Cl:
63;72), but only 35% (95%CI: 31;40) felt they had sufficient
skills for performing resistance exercise, with inter-country
differences (p-values < .01).

Overall, lack of access to specialized exercise programs
(27%, 95%CI: 23;31), feeling too weak (23%, 95%CI:
19;28), and tiredness (23%, 95%CI: 19;28) were the main
perceived barriers to exercising (Fig. 1), with inter-country
differences in the primary barrier. The main reasons to start
or continue exercising on a regular basis were having pre-
vious positive physical (72%, 95%CI: 68;76) or emotional

@ Springer

(68%, 95%CI: 63;72) experiences from exercise or receiving
personalized advice from a physical therapist (62%, 95%CI:
57;66; Fig. 2). Participants from Poland reported receiv-
ing exercise recommendations from their doctor to be the
main facilitator. The most frequently reported goals were
to maintain or improve endurance (69%, 95%CI: 64;74), to
maintain or improve muscle strength (60%, 95%CI: 55; 65),
and to reduce feelings of fatigue (43%, 95%CI: 38;48), with
differences in the main goals reported by participants from
different countries.

Respondents had an overall positive outcome expectation
toward exercising (median: 1.9, 95%CI: 1.8;2.0), with sig-
nificant differences between countries (p < .001). Neverthe-
less, participants expressed negative outcome expectations
on individual statements, most often for “participating in
exercise will help stay at or return to work” (22%, 95%CI:
18;26), “exercise will improve my pain” (5%, 95%CI: 3;8),
and “exercise will be enjoyable” (5%, 95%CI: 3;8). Partici-
pant’s median overall expected net-benefit of exercise was
41 (95%CI: 37;44).

The most frequently preferred exercise types were walk-
ing (65%, 95%CI: 60; 69), mind-body exercise (e.g., yoga,
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No access to specialized exercise program
Feeling too weak

Tiredness

Pain

Fear of falls or injury

Unsure how much exercise to do

Lack of motivation

Shortness of breath

Not having an appropriate place to exercise
Health conditions other than cancer
Unsure how to get started

Weather issues

Job, chores or housework

Caregiving for children and/or adults
Costs

Transportation problems

Lack of support

0 20

Very much Quite a bit

Moderately

40 60 80 100

A little Not at all

Fig. 1 Participant responses (in percentages) regarding barriers standing in the way for exercising on a regular basis

Exercise makes me feel physically better

Exercise makes me feel emotionally better
Personalized advice from my physiotherapist
Knowledge and confidence

Easy access to an exercise facility

Exercise recommendations from my doctor

Having experienced exercise as a social activity
Encouragement to exercise from family and friends

Encouragement to exercise from other cancer patients
0

Very important Quite a bit

Moderately

20 40 60 80 100

A little Not at all

Fig.2 Participant responses (in percentages) regarding reasons to start or continue exercising on a regular basis

Tai Chi, Pilates; 47%, 95%CI: 42;52), and flexibility exer-
cises (44%, 95%CI: 39;49). For each country separately, the
most preferred exercise type was walking, except for Ger-
many where participants preferred flexibility exercises. Most
participants endorsed moderate intensity exercise (59%,
95%CI: 54;64). Although the distribution of preferences
for exercise frequency varied significantly across countries
(p < .001), the mostly preferred exercising frequency was
the same for all countries, twice per week (40%, 95%CI:
35;45). Most participants preferred to exercise for more than
45 min per session (26%, 95%CI: 22;30), with inter-country

differences (p = .02). Overall, the most preferred exercise
location was at a public gym or community sports facil-
ity (26%; 95%CI: 21;30), but Dutch participants most often
preferred exercising at a physiotherapy practice, Polish par-
ticipants at home, and Spanish participants outdoors.
Participants preferred the exercise program to be super-
vised by a physiotherapist (38%, 95%CI: 33;43), while those
from Germany and Sweden most often preferred an exercise
program to be supervised by a fitness instructor or exercise
professional. Approximately one-fifth of the respondents
had no preference regarding with whom they would like to

@ Springer
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exercise (21%, 95%CI: 17;25). Over half of the participants
(57%, 95%CI: 52;62) did not know whether their insurance
company reimburses exercise programs. Acceptable out of
pocket expenses were maximally 25 Euros per month for
36% (95%CI: 32;41), and only 9% (95%CI: 6;12) were will-
ing to spend more than 50 Euros per month on exercise pro-
grams. Full details of preferences per country are available
in Supplementary Table 2.

Discussion

In this multinational survey, patients with MBC gener-
ally reported a positive attitude toward exercise. However,
their skills were insufficient, and the majority erroneously
believed that they knew how much exercise was needed to
improve their health [29]. Most frequently reported barriers
to exercising regularly were treatment-related side effects
such as tiredness, pain, and feeling too weak. Overall, par-
ticipants expected positive results of exercising for the out-
comes they valued, although a small percentage expressed
concerns that some of their symptoms might be aggravated.
We found inter-country differences regarding attitudes
toward exercising and preferences for exercise program
attributes. Relatively few respondents reported being aware
of whether their health insurance reimburses for the costs of
participating in an exercise program.

The attitude toward exercise from patients with MBC
does not appear to differ much from that of patients treated
with curative intent [30-33]. Although patients with breast
cancer generally believe that exercise has positive effects,
previously reported barriers to engage in exercise included
fear for negative side effects from exercise, cancer- or treat-
ment-related physical complaints, and lack of appropri-
ate facilities, motivation, or skills [34, 35]. Many of these
barriers were also reported by patients with MBC in focus
group interviews [13, 27] and by participants of the current
survey. Patients with advanced disease may need more spe-
cific instructions for safe execution of exercises [13], and
prefer personalized advice and instructions for exercises that
accommodate a changing physical capacity [36]. Increas-
ing evidence suggests that exercise is safe and beneficial
for patients with advanced disease [37-39], but high-quality
research for MBC patients is still very limited. Our find-
ings highlight the need for better patient education regarding
appropriate activity levels as well as individualized exercise
programs.

Participants in our study mostly endorsed improving or
maintaining endurance and muscle strength. Similar priori-
ties were also observed in a previous Dutch survey study
[27]. These outcomes may have intrinsic value to them, or
patients with MBC may typically associate exercise with fit-
ness outcomes, which indirectly support the achievement of
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goals such as symptom control or activities of daily life [30].
In general, respondents to the current survey did not expect
exercise to help them stay at or return to work, while evi-
dence of moderate quality suggests positive effects of physi-
cal activity interventions on return to work rates in cancer
survivors [40]. Whether these results can also be expected
in patients with MBC is unclear.

Participants had no clear preference regarding with whom
they wished to exercise, which may reflect indifference, but
more likely ambivalence. Previous studies have reported
that group exercises provide the opportunity to interact with
other cancer patients and to talk with patients with similar
issues [30, 32]. During focus group interviews with patients
with MBC, some patients indicated a preference for interact-
ing with other patients, while others did not want to dwell
on their cancer experience and preferred exercising in set-
tings with people from the general population [13]. Over-
all, preferences reported by our sample regarding exercise
frequency, intensity, and duration correspond to the recom-
mended amount of exercise to gain health benefits [29].

Half of the participants were unaware of whether their
current health insurer reimburses exercise programs for
patients with cancer, which indicates that there is a need for
transparent and clear communication about reimbursement
for such programs. Although costs were reported to be a
barrier by only a small percentage of respondents (8%), the
costs of a typical supervised exercise program will likely
exceed the willingness to pay for such programs for many
participants. More evidence of the positive effects and cost-
effectiveness of supervised exercise for patients with MBC
may increase the willingness of health insurers to reimburse
the costs of these programs in European countries where
exercise is currently not (fully) reimbursed.

The inter-country differences we observed suggest that
implementation strategies will benefit from a country-spe-
cific, tailored approach. For example, in Sweden, imple-
menting face-to-face supervised exercise programs may not
be possible given that the limited availability of appropri-
ate places to exercise is a main perceived barrier. Online
supervised programs that patients can follow from home
might circumvent this issue, but their effectiveness should
be further explored [13]. Such an approach might be less
suitable for Poland where (initial) face-to-face supervision
by an exercise specialist may be required to overcome fear of
falls, even though Polish participants considered home to be
their preferred exercise location. In addition, in Poland, it is
more important than in the other countries to acknowledge
the role of the treating physician in providing exercise rec-
ommendations, and to shape clinical pathways accordingly.
Healthcare professionals play an important role in exercise
counseling (assess, advise, refer) and they should advise
patients to reach the desired level of exercise to achieve
optimal benefits. In addition, additional education may
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be necessary for physiotherapists or sport/fitness instruc-
tors supervising patients with advanced disease [41]. More
detailed recommendations for implementation are presented
in a living document, available as a public deliverable of
the EU Horizon 2020 project via the EU CORDIS website
https://doi.org/10.3030/825677.

Strengths and limitations

To our knowledge, this is the first quantitative study investi-
gating perspectives of patients with MBC on exercise across
different European countries. There are some limitations in
our study that should be noted. Some of the participating
countries have a large surface area with intra-country dif-
ferences in, among other things, weather conditions and
cultural values. We recruited primarily patients living near
the participating hospitals. For example, 96% of the Span-
ish participants were recruited via hospitals located in the
Basque region, which is well known for its hiking trails and
milder climate compared to other regions of Spain. Because
of a lower than expected recruitment rate, we also recruited
patients via patient organizations and Twitter. Both recruit-
ment strategies might have introduced a selective response
of more exercise-minded patients. Patients were recruited
during the corona pandemic, which may have influenced
their attitude toward exercise and exercise preferences. From
focus group discussions with patients with MBC during the
corona pandemic, we know that some patients expressed
worries about exercising in enclosed spaces due to possi-
ble increased risks for infection [13]. Finally, despite extra
efforts and an open-recruitment strategy, we included less
participants than our initial target (i.e., 500 participants).
Although this may have affected to some extent the statisti-
cal power of our cross-country analyses, we have no rea-
son to believe that a larger sample would have significantly
affected the outcomes or conclusions of the study.

Conclusion

The results of the current survey indicate that a large pro-
portion of patients with MBC lacks the necessary skills to
engage in regular exercise. Patients may benefit from per-
sonalized advice and exercise programs that accommodate a
patient’s changing physical capacity. Our findings highlight
the need for educational materials on expected benefits of
exercising, and help patients to overcome barriers to exer-
cising. When implementing exercise programs for patients
with MBC, specific attention should be given to the costs of
and reimbursement of exercise programs and implementa-
tion strategies may benefit from a country-specific approach.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00520-023-08124-4.
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