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Abstract: Background/Objectives: Physical activity (PA) and exercise have demonstrated
numerous benefits for patients with cancer. However, there may be different barriers
which vary according to geographical area. The aim of this study was to compare oncolo-
gists, PA recommendations, PA patterns and barriers in two different geographical areas.
Methods: A total of 254 patients were included, 239 of them women and 15 of them men,
while 41.3% of the sample was Polish and 58.7% of the sample Spanish. Results: In terms
of differences in time spent on PA per day, the Spanish spent more time walking than the
Polish did (p = 0.007). However, no significant differences were found between countries,
types or intensity of exercise, and there was a significant relationship between age and
type of PA modality (p = 0.002). At the same time, there were different reasons for not
practicing PA (p = 0.009). The subsequent analysis showed that younger adults were prone
to more vigorous-intensity exercise than the other age groups (p = 0.001, η2 = 0.08). Fur-
thermore, there was a significant difference between age groups, countries and sitting time
(p = 0.01), with Polish patients spending more time sitting than Spaniards (p = 0.01,
η2 = 0.06). Conclusions: Although PA patterns in the two countries were similar, the
main barriers to exercise differed. Therefore, PA programs should be as personalized
as possible (taking into account sociodemographic, cultural and climatic characteristics).
Ultimately, to improve the quality of life and health of their patients, oncologists should
provide those activities that are most beneficial to their patients.
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1. Introduction
Exercise and (PA) have demonstrated numerous health benefits for the treatment

or improvement of different pathologies, among which we find cardiovascular diseases,
metabolic disorders and multiple sclerosis. Cancer is another pathology that can benefit
from exercise and PA. Among these benefits, we can find an improvement in anxiety, depres-
sive symptoms, fatigue, physical function and health-related quality of life [1]. However,
when it comes to implementing physical exercise programs, problems exist with adherence
levels, with these being understood as referring to the extent to which an individual’s
conduct corresponds to the agreed plan of the exercise intervention suggested [2]. With
regard to physical exercise programs in cancer patients, low levels of adherence have been
reported [3,4].

There are many barriers attached to the system, physicians and patients themselves
in terms of the practice of PA [5]. In the case of patients, some of the main barriers are
physical-related issues, time pressure and low motivation or interest [6]. There is another
major barrier with regard to oncologists or people working in clinical settings, due to their
lack of clarity when advising or referring patients to do exercise [7]. This reinforces the
fear that may exist towards PA or the lack of knowledge regarding the benefits of exercise
programs. As for those oncologists who recommend PA, we can observe that less than
half of them do so (46%) [8]. In the same way, there may be differences between what
they recommend and what is perceived by patients. Thus, it is important to assess the
information received by the patient in order to ascertain the effect this information has on
adherence (or compliance with recommendations) to PA.

One variable that can greatly condition the extent to which PA is undertaken, as well as
the barriers to doing so, is the geographical location. The area or country where patients live
can influence their PA patterns in two main ways: firstly, in a social and cultural way and
secondly in an environmental way [6]. Of the different barriers perceived by patients, one
of them is the climate [9], which can lead to the need for space and materials [10]—another
barrier to the realization of physical exercise programs. On the other hand, different studies
have highlighted the importance of receiving recommendations from oncologists [11]
or receiving feedback from them regarding exercise intervention [12] as key factors in
determining adherence to exercise. Although oncologists’ recommendations should be
adapted to the characteristics of each area of residence [climatic, social and cultural], to our
knowledge, no work thus far has studied or compared the recommendations received by
cancer patients in different geographical areas.

The aim of this study is therefore to find out what PA recommendations patients
say their doctors have suggested to them. On the other hand, it aims to determine the
amount of PA undertaken in order to assess the influence of these recommendations on the
type and amount of PA carried out (adherence to or in compliance with the oncologist’s
recommendations). Finally, the differences between recommended and undertaken PA will
be compared between two different geographical areas (Spain and Poland).

2. Methods
2.1. Study Design

A descriptive, cross-sectional research study was conducted, and an online question-
naire with a link to Google Forms for the patients to fill in was distributed among different
Spanish and Polish patients in order to carry out research into their PA patterns. There
were two main requirements for participation in the study: firstly, to be diagnosed with
cancer and be undergoing treatment at the time the research was carried out, and secondly,
to be over 18 and 21 years of age (in Spain and Poland, respectively).
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2.2. Instruments

The questionnaire was designed by researchers at the University of Deusto, written in
Spanish, and then literally translated into Polish, combining multiple choice and scale or
open response options. The questionnaire contained the short Spanish [13] and Polish [14]
versions of the International Physical Activity Questionnaires (IPAQ), respectively, for each
country. In addition to the questions collected by the IPAQ, personal data (i.e., age, gender,
etc.) and sociodemographic information (place of residence) was collected to gather the
subjects into their age group and make comparisons between the two populations (Spain
and Poland). The aim of the last part of the questionnaire was to research the reasons
for not engaging in PA, whether their oncologists had recommended PA and, if so, what
activity had been recommended. The data collection took place between January and
February 2023.

2.3. Procedures

The researchers sent the questionnaire online via social networks to the oncologists,
who then forwarded the survey to their patients during their check-ups. Those patients
who met the inclusion criteria were informed by their oncologists about the aim of the study
before they started to fill in the questionnaire and that by filling in the survey, they were
giving their consent to participate. Additionally, they received contact information about
the study directors in case they had any doubts or wished to terminate their participation at
any time. The study was conducted according to the guidelines set out by the Declaration
of Helsinki and approved by the Ethics Committee at the University of Deusto (PI2023087,
approved 12 July 2023).

2.4. Statistical Analysis

Data homogeneity of variance was performed ascertained using Levene’s test, and
the Kolmogorov–Smirnov, Cramér–von Mises and Anderson–Darling tests were used to
analyze the normal distribution of all continuous variables. The variables registered were
expressed using frequency tables, while Student T-tests (or non-parametric homologous
tests) were used to compare walking time, moderate and vigorous PA time and sitting time
per week between countries (Spain vs. Poland). If any significant differences were found,
Cohen’s d was used to measure the effect size [ES], employing the small (d = 0.2), medium
(d = 0.5) and large (d = 0.8) reference values to interpret them, as suggested by Cohen [15].
If a non-parametric test was used (Mann–Whitney U test), a Rank-Biserial Correlation test
was used in order to establish ES (ranging from −1 to 1).

Pearson’s χ2 test was used to examine any associations between categorical variables
(age group, type of PA recommended by the oncologist, reasons for not undertaking PA and
nationality). To determine whether previous analyses showed any significant associations,
the Phi coefficient or Cramér’s V was used to establish the magnitude of association.
Subsequently, correspondence analysis (CA) was used to demonstrate the relationship
between any categorical variables that had previously shown an association.

Four multiple regression models were set with walking time, moderate and vigorous
PA time and sitting time per week as the dependent variables, and age group, nationality
and the interaction age group × nationality as possible predictors. A stepwise regression
approach based on Ordinary Least Squares (OLS) was provided with the aim of determining
the best explanatory independent variables, with the R package olsrr (version 0.6.1) being
used for this analysis [16].

Additionally, the R package dplyr (version 1.1.4) [17] was used to identify possible
outliers and to improve the fitting of the regression model. Outliers were identified and
removed in the multiple regression model when the absolute value of the studentized
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residual (SRE) was ≥2, while model performance was assessed using the root mean square
error (RMSE) and Pearson’s R2.

The Jarque–Bera test was used to check the normal distribution of residuals in the
regression models, and the homoscedasticity of these models was ascertained using a
χ2 test.

If any of these regression models showed significance, an ANOVA test (or its non-
parametric counterpart) and the relevant post hoc Holm–Bonferroni test were conducted
in order to establish possible significant differences between the groups. To define the
magnitude of any significant difference in ANOVA, partial eta squared (η2) was used to
measure ES, employing the small (η2 = 0.01), medium (η2 = 0.06) and large (η2 = 0.14)
reference values. If the test shown was non-parametric, epsilon (ε2) was used as the ES
(ranging from 0 to 1).

R software 4.2.2 (Vienna, Austria; 2022) and RStudio (version 2022.12.0.353; Boston,
MA, USA; 2022) were used for the statistical analyses, and the significance level was
established as p ≤ 0.05.

3. Results
A total of 254 patients participated in the present study, of whom 94.09% were women

(n = 239) and 5.91% were men (n = 15). Regarding nationality, 58.4% (54.95% women,
3.45% men) of the sample was Spanish, and 41.6% was Polish (all women). Regarding age
group, 5.9% (n = 15) were <30, 6.7% (n = 17) between 30 and 40, 30.3% (n = 77) 41–50, 34.3%
(n = 87) 51–60, 19.7% (19.7%) 61–70 and 3.1% (n = 8) 71–80 years old. Table 1 shows the
sample’s principal descriptive characteristics.

Table 1. Descriptive PA habits of the sample based on nationality and gender.

Frequency of Vigorous
PA (Days per Week)

Frequency of Moderate
PA (Days per Week)

Frequency of Almost
10 Min Walking
(Days per Week)

Nationality Gender Age Group n (Relative %) Mean SD Mean SD Mean SD

Spanish

Women

<30 7 (2.8%) 1.71 0.95 2.14 2.41 5.86 1.95
30–40 7 (2.8%) 2.00 1.73 2.43 2.64 6.71 0.756
41–50 30 (11.8%) 2.50 1.89 2.13 1.83 5.53 1.93
51–60 54 (21.3%) 1.61 1.99 2.44 2.27 6.20 1.50
61–70 26 (10.2%) 1.27 1.95 2.00 2.30 6.58 1.10
71–80 2 (0.8%) 0.500 0.707 4.50 3.54 4.50 3.54

Men

<30 8 (3.1%) 4.50 1.93 2.50 2.45 5.50 2.62
30–40 0 - - - - - -
41–50 2 (0.8%) 1.50 2.12 2.50 3.54 7.00 0.00
51–60 4 (1.6%) 1.75 2.06 2.25 2.87 2.75 3.10
61–70 5 (2%) 0.600 1.34 1.60 1.52 4.80 2.39
71–80 4 (1.6%) 2.25 1.71 3.50 3.51 5.75 1.50

Polish Women

<30 0 - - - - - -
30–40 10 (3.9%) 2.00 1.76 2.10 1.60 6.30 1.57
41–50 45 (17.7%) 1.11 1.48 2.49 2.07 6.00 1.57
51–60 29 (11.4%) 2.28 2.53 3.28 2.85 6.00 1.60
61–70 19 (7.5%) 1.89 1.97 2.53 1.95 5.00 2.83
71–80 2 (0.8%) 2.00 0.00 4.00 2.83 6.00 1.41

Data are shown as absolute and relative frequencies. SD: Standard deviation. No data are provided for Polish
men due to non-response.

Following outlier analysis, a final sample of 227 patients (204 women and 23 men) was
taken into consideration for the subsequent statistical tests.

With regard to possible significant differences based on nationality between PA, in-
tensity (vigorous and moderate), time of practice and time per day walking were taken
into account. The analysis (Table 2) only showed a significantly longer walking time for
Spaniards compared to Poles. In this respect, Spaniards were more likely to engage in
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low-intensity physical activity than Poles. However, due to the low ES detected, these
results should be interpreted with caution. As shown in Table 2, no additional significant
differences were found in the time spent on each activity based on participants’ nationality,
suggesting homogeneous lifestyle habits within this population.

Table 2. Time differences in PA intensity, walking and sitting time between nationalities.

Nationality N Mean SD p Rank-Biserial
Correlation

Time spent on vigorous PA
(min per day) Spanish 132 33.63 40.67

0.42 0.06
Polish 95 27.71 34.03

Time spent on moderate PA
(min per day) Spanish 132 35.98 49.85

0.51 0.05
Polish 95 35.72 44.05

Walking time (min per day) Spanish 132 57.46 34.67
0.007 0.21Polish 95 44.40 30.61

Sitting time (hours per day) Spanish 132 5.42 3.00
0.721 0.03Polish 95 5.53 2.93

SD: Standard deviation; p: significance level.

Several Pearson’s χ2 tests were conducted between categorical variables (i.e., age
group, type of PA recommended by oncologists, reasons for not undertaking PA and nation-
ality), which only showed a significant relationship between the type of PA recommended
and age group (χ2 (25) = 49.8, p = 0.002; Cramér’s V = 0.25) and reasons for not undertaking
PA vs. nationality (χ2 (5) = 15.4, p = 0.009; Cramér’s V = 0.3). Subsequent CAs suggested
(Figure 1) an association of swimming as the most recommended PA for patients under
30 years of age and cycling as the most recommended among the 31–40 age group. The
second CA test revealed a significant reason for not undertaking PA based on nationality
(Figure 2). In this sense, the main reason given by the Spanish was lack of time, while the
Poles gave inability and lack of resources as the main reasons for non-practice of PA.
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Figure 2. Relationship between the reason for not engaging in PA and nationality.

In the regression models, the first model (with walking time as the dependent variable)
showed that only nationality explained 10.1% of the variance (Adj-R2 = 0.06, p = 0.007;
RSE = 32.5 min). The second regression model did not show any significant predictive
capacity (p = 0.83), while the third OLS stepwise regression found that only the age group
could significantly explain vigorous PA time (Adj-R2 = 0.07, p = 0.001; RSE = 36.79 min).
The fourth OLS regression model (with sitting time as the dependent variable) showed
that the independent variables of age group, country and their interaction were capable of
explaining variance in the dependent variable (Adj-R2 = 0.05, p = 0.02; RSE = 2.89 min).

The first ANOVA (age group × time of vigorous PA intensity) showed significant
differences (p < 0.001, ε2 = 0.08), while the post hoc test showed significant differences
between the <30-year-old age group and 51–60 group in terms of walking time (Figure 3).
Although the differences were not statistically significant, it is worth noting that the age
groups with the shortest walking time varied by nationality. Among Polish participants,
this was the 61–70 age group, whereas for Spanish participants, it was those under 30.
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The second ANOVA test (age group × country × sitting time) showed significant
differences (p = 0.01, η2 = 0.06), while post hoc analysis revealed significant differences
among four age groups, albeit only in Poles (Figure 4). Spanish participants did not
show any significant differences between age groups in terms of sitting time (p = 0.77).
For this reason, and for the purpose of better understanding, two non-parametric one-
factor ANOVAs were conducted, split by nationality (Figure 4). Although not statistically
significant, this analysis suggests a trend in the Polish population toward less sitting time
with increasing age. Conversely, among Spaniards, sitting time tends to increase with age,
except for the oldest age group in both populations.

 

Figure 4. Differences in sitting time based on age group and nationality. Note: exponent notation is
shown as ‘e-X’.

4. Discussion
The objective of this research was to find out what PA recommendations patients say

their physicians have recommended to them. On the other hand, it also aimed to analyze
whether there were differences in the PA undertaken and the main barriers to doing so
among Spanish and Polish patients. The results indicate that there are small differences in
PA between cancer patients of both countries, whereas barriers also seem to differ between
these geographical locations.

With regard to the time spent on each type of PA (moderate or vigorous), as well as
sitting/walking time, differences were only observed in walking time, these being higher
in Spaniards and with a small effect size. As for determinants that might influence post-
diagnosis PA, several factors such as younger age [18], a higher education level [19] or
higher pre-diagnosis PA [20] were identified, which could influence both the type and time
of PA undertaken. On the other hand, when analyzing the main barriers to not doing PA
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in Polish patients, we observed that disability and lack of resources were the two main
ones. In understanding the pursuit of PA as a multifactorial phenomenon and analyzing
patients’ responses, some patients argued that weather conditions (i.e., darkness too early,
rain or cold) were the main barrier to not being physically active, which has been previously
stated [21]. In addition, the lack of men among the Polish patients may also have affected the
results, since women are less likely (about 30%) to adhere to PA recommendations among
cancer survivors [22]. However, in addition to cultural differences [23], it is important
to highlight structural barriers, such as the lack of rehabilitation programs or the lack of
financial incentives from countries [24], despite evidence supporting their implementation.

The Spanish patients argued that lack of time was their main reason for not engaging
in PA, which could be affected by both work and leisure time. In this sense, the work
environment (time at work, type of work, unemployment or job strain, etc.) seems to
condition PA patterns [25]. Likewise, it is important to differentiate between leisure PA and
occupational PA, as these may not offer the same health benefits [26].

Regarding the PA recommended by oncologists, only two activities were highlighted
in different age groups. Firstly, for those under 30, swimming was recommended to a
greater extent, while for the 31–40 age group, cycling was the most recommended activity.
The benefits of predominantly oxidative activities in cancer patients are well known [27],
to the extent that many official recommendations focus on these activities rather than on
resistance work. However, some of the therapies applied with cancer patients, such as
androgen deprivation therapy, can compromise bone health by decreasing bone mineral
density [28]. This can lead to an increased risk of hospitalization as well as a higher
likelihood of fractures [29]. Therefore, it is important that the activities recommended
by oncologists do not focus solely on sports such as swimming or cycling and include
activities with impact such as running, or resistance training, which have been shown to
improve bone mineral density [30]. In this regard, some official guidelines such as those
provided by the American College of Sports Medicine or the International Multidisciplinary
Round Table Consensus from 2019 recommend two days per week of muscle resistance
activities for each major muscle group [1,31]. Therefore, resistance training is crucial in
cancer patients, due to the levels of cachexia some patients evidence and the effect this
activity has on increasing muscle mass, with major clinical implications [32].

With regard to the prediction models, the first shows how walking time is partly
explained by nationality (10.1%). As mentioned above, there are numerous factors that
condition the pursuit of PA and barriers differ between nationalities. Nationality was
the only explanatory factor and, although the rank-biserial correlation coefficient was not
extremely high, it did have a role in conditioning walking time. However, when referring
to the responses of the subjects, there are very different reasons that limit PA or walking
time, among which we find lack of time, being overweight, laziness, fatigue associated
with cancer, lack of interest, perception of it as a boring activity or prioritizing work and
social life. This heterogeneity shows how PA programs should be of a personalized nature,
adjusted to the characteristics of each subject.

In the second model, with vigorous PA as the dependent variable, the age group was
found to significantly condition the time spent on this modality. In terms of the differ-
ences between age groups regarding different activities, there were differences in the time
taken in vigorous PA between the group < 30 years and the groups comprising 51–60 and
61–70 years of age. This shows a trend towards less vigorous PA as age increases. One
of the best indicators of mortality and life expectancy in both cancer patients and the
general population is cardiorespiratory fitness [33]. In this regard, high-intensity interval
training (HIIT) (which would be classified as vigorous training) has been shown to improve
cardiorespiratory fitness and body composition to a greater extent than moderate train-
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ing [34,35], with training programs of shorter duration. On the other hand, in colorectal
cancer patients, a HIIT training program was more effective than a moderate-intensity pro-
gram in improving maximal oxygen uptake and muscle mass and decreasing fat mass [36].
Therefore, although these programs may be more demanding due to increased intensity, it
is important that they are undertaken by patients regardless of their age.

The last model, which aimed to analyze which variables conditioned sitting time,
showed that age group, country and their interaction explained the dependent variable.
When analyzing the differences between age groups for sitting time, differences were only
observed in Polish patients, not in Spanish ones. Sitting time was less as age increases,
whereas in Spanish patients there was no clear trend as the patient’s age increased. This
difference could derive from the time spent at home and the climate in Poland, which
has shown to condition the PA patterns in cancer patients [21]. Sitting time, which in
cancer patients can be up to more than 4 h, is related to free fat mass and fatigue [37].
This sedentary behavior also appears to increase some inflammatory biomarkers. Thus,
exchanging sitting time for 10 min of PA is associated with less fatigue and a higher
quality of life [38]. In this sense, it is important that oncologists emphasize that patients
should remain physically active and ascertain whether they adhere to or exceed official
PA recommendations.

Although our work offers new findings, it has a number of limitations. Firstly, we
only analyzed patients from two countries that were part of the same continent, so future
research should consider other countries and preferably from more continents. Also, among
the Polish patients, there were no responses from men, which might have conditioned
the results. Finally, there may be a possible source of bias in the final two questions of
the questionnaire about physical activity recommendations received by patients from
their oncologists.

5. Conclusions
In conclusion, PA patterns seem to differ according to the patient’s country; strategies

to promote PA should therefore be carried out taking into account the sociodemographic,
cultural, climatic and structural characteristics, in an attempt to make them as personalized
as possible. Finally, it is important for oncologists to be aware of the activities that can be of
most benefit to patients and to insist on limiting sedentary behaviors.

Author Contributions: Conceptualization, A.d.A., A.C.-B. and E.M.-M.; Methodology, I.M.P.; Formal
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Original Draft Preparation, A.d.A. and A.C.-B.; Writing—Review and Editing, A.d.A. and E.M.-M.;
Visualization, I.M.P.; Supervision, A.C.-B. and E.M.-M.; Project Administration, A.C.-B. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Ethics Committee of the University of Deusto
(PI2023087, approved 12 July 2023).

Informed Consent Statement: All of the subjects gave their informed consent to take part in the study.

Data Availability Statement: The article data are available in the different tables and figures of the
article or upon request to the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.



Healthcare 2025, 13, 598 10 of 11

References
1. Campbell, K.L.; Winters-Stone, K.M.; Wiskemann, J.; May, A.M.; Schwartz, A.L.; Courneya, K.S.; Zucker, D.S.; Matthews,

C.E.; Ligibel, J.A.; Gerber, L.H.; et al. Exercise Guidelines for Cancer Survivors: Consensus statement from International
Multidisciplinary Roundtable. Med. Sci. Sports Exerc. 2019, 51, 2375. [CrossRef]

2. Collado-Mateo, D.; Lavín-Pérez, A.M.; Peñacoba, C.; Del Coso, J.; Leyton-Román, M.; Luque-Casado, A.; Gasque, P.; Fernandez
del Olmo, M.A.; Amado-Alonso, D. Key Factors Associated with Adherence to Physical Exercise in Patients with Chronic Diseases
and Older Adults: An Umbrella Review. Int. J. Environ. Res. Public Health 2021, 18, 2023. [CrossRef] [PubMed]

3. Huang, H.P.; Wen, F.H.; Tsai, J.C.; Lin, Y.C.; Shun, S.C.; Chang, H.K.; Wang, J.S.; Jane, S.W.; Chen, M.C.; Chen, M.L. Adherence to
prescribed exercise time and intensity declines as the exercise program proceeds: Findings from women under treatment for
breast cancer. Support. Care Cancer 2015, 23, 2061–2071. [CrossRef]

4. Ng, A.H.; Ngo-Huang, A.; Vidal, M.; Reyes-Garcia, A.; Liu, D.D.; Williams, J.L.; Fu, J.B.; Yadav, R.; Bruera, E. Exercise Barriers
and Adherence to Recommendations in Patients with Cancer. JCO Oncol. Pract. 2021, 17, e972–e981. [CrossRef] [PubMed]

5. Hefferon, K.; Murphy, H.; McLeod, J.; Mutrie, N.; Campbell, A. Understanding barriers to exercise implementation 5-year
post-breast cancer diagnosis: A large-scale qualitative study. Health Educ. Res. 2013, 28, 843–856. [CrossRef] [PubMed]

6. Ning, Y.; Wang, Q.; Ding, Y.; Zhao, W.; Jia, Z.; Wang, B. Barriers and facilitators to physical activity participation in patients with
head and neck cancer: A scoping review. Support. Care Cancer 2022, 30, 4591–4601. [CrossRef]

7. Schmitz, K.H.; Campbell, A.M.; Stuiver, M.M.; Pinto, B.M.; Schwartz, A.L.; Morris, G.S.; Ligibel, J.A.; Cheville, A.; Galvao, D.A.;
Alfano, C.M.; et al. Exercise is Medicine in Oncology: Engaging clinicians to help patients move through cancer. CA Cancer J. Clin.
2019, 69, 468. [CrossRef]

8. Hardcastle, S.J.; Kane, R.; Chivers, P.; Hince, D.; Dean, A.; Higgs, D.; Cohen, P.A. Knowledge, attitudes, and practice of oncologists
and oncology health care providers in promoting physical activity to cancer survivors: An international survey. Support. Care
Cancer 2018, 26, 3711–3719. [CrossRef]

9. Rogers, S.N.; Lowe, D.; Midgley, A.W. Patients’ views of physical activity whilst living with and beyond head and neck cancer.
Int. J. Oral. Maxillofac. Surg. 2022, 51, 323–331. [CrossRef]

10. Midgley, A.W.; Lowe, D.; Levy, A.R.; Mepani, V.; Rogers, S.N. Exercise program design considerations for head and neck cancer
survivors. Eur. Arch. Otorhinolaryngol. 2018, 275, 169–179. [CrossRef]

11. Jones, L.W.; Courneya, K.S.; Fairey, A.S.; Mackey, J.R. Effects of an oncologist’s recommendation to exercise on self-reported
exercise behavior in newly diagnosed breast cancer survivors: A single-blind, randomized controlled trial. Ann. Behav. Med. 2004,
28, 105–113. [CrossRef] [PubMed]

12. Ormel, H.L.; Van der Schoot, G.F.; Sluiter, W.J.; Jalving, M.; Gietema, J.A.; Walenkamp, A.M.E. Predictors of adherence to exercise
interventions during and after cancer treatment: A systematic review. Psychooncology 2018, 27, 713. [CrossRef] [PubMed]

13. Román-Viñas, B.; Ribas Barba, L.; Ngo, J.; Serra Majem, L. Validación en población catalana del cuestionario internacional de
actividad física. Gac. Sanit. 2013, 27, 254–257. [CrossRef]

14. Biernat, E.; Stupnicki, R.; Gajewsky, A. International Physical Activity Questionnaire (IPAQ)—Polish version. Phys. Educ. Sport
2007, 51, 7.

15. Ellis, P.D. The Essential Guide to Effect Sizes: Statistical Power, Meta-Analysis, and the Interpretation of Research Results, 1st ed.;
Cambridge University Press: Cambridge, UK, 2010; ISBN 10: 0521142466.

16. Hebbali, A. Olsrr: Tools for Building OLS Regression Models. Available online: https://cran.r-project.org/web/packages/olsrr/
olsrr.pdf (accessed on 13 February 2025).

17. Wickham, H.; Francois, R.; Henry, L.; Muller, K.; Vaughan, D. A Grammar of Data Manipulation • Dplyr. Available online:
https://dplyr.tidyverse.org/ (accessed on 13 February 2025).

18. Ramírez-Parada, K.; Courneya, K.S.; Muñiz, S.; Sánchez, C.; Fernández-Verdejo, R. Physical activity levels and preferences of
patients with breast cancer receiving chemotherapy in Chile. Support. Care Cancer 2019, 27, 2941–2947. [CrossRef]

19. Schmidt, M.E.; Wiskemann, J.; Ulrich, C.M.; Schneeweiss, A.; Steindorf, K. Self-reported physical activity behavior of breast
cancer survivors during and after adjuvant therapy: 12 months follow-up of two randomized exercise intervention trials. Acta
Oncol. 2017, 56, 618–627. [CrossRef]

20. Steindorf, K.; Depenbusch, J.; Haussmann, A.; Tsiouris, A.; Schmidt, L.; Hermann, S.; Sieverding, M.; Wiskemann, J.; Ungar, N.
Change patterns and determinants of physical activity differ between breast, prostate, and colorectal cancer patients. Support.
Care Cancer 2019, 28, 3207–3218. [CrossRef]

21. Laura, M.; Gomes, B.; Pinto, S.S.; Rodrigues Domingues, M. Barriers to physical activity in women with and without breast
cancer. ABCS Health Sci. 2020, 45, e020022.

22. LeMasters, T.J.; Madhavan, S.S.; Sambamoorthi, U.; Kurian, S. Health behaviors among breast, prostate, and colorectal cancer
survivors: A US population-based case-control study, with comparisons by cancer type and gender. J. Cancer Surviv. 2014,
8, 336–348. [CrossRef]

https://doi.org/10.1249/MSS.0000000000002116
https://doi.org/10.3390/ijerph18042023
https://www.ncbi.nlm.nih.gov/pubmed/33669679
https://doi.org/10.1007/s00520-014-2567-7
https://doi.org/10.1200/OP.20.00625
https://www.ncbi.nlm.nih.gov/pubmed/33739853
https://doi.org/10.1093/her/cyt083
https://www.ncbi.nlm.nih.gov/pubmed/23969632
https://doi.org/10.1007/s00520-022-06812-1
https://doi.org/10.3322/caac.21579
https://doi.org/10.1007/s00520-018-4230-1
https://doi.org/10.1016/j.ijom.2021.05.006
https://doi.org/10.1007/s00405-017-4760-z
https://doi.org/10.1207/s15324796abm2802_5
https://www.ncbi.nlm.nih.gov/pubmed/15454357
https://doi.org/10.1002/pon.4612
https://www.ncbi.nlm.nih.gov/pubmed/29247584
https://doi.org/10.1016/j.gaceta.2012.05.013
https://cran.r-project.org/web/packages/olsrr/olsrr.pdf
https://cran.r-project.org/web/packages/olsrr/olsrr.pdf
https://dplyr.tidyverse.org/
https://doi.org/10.1007/s00520-018-4595-1
https://doi.org/10.1080/0284186X.2016.1275776
https://doi.org/10.1007/s00520-019-05097-1
https://doi.org/10.1007/s11764-014-0347-5


Healthcare 2025, 13, 598 11 of 11

23. Depenbusch, J.; Haussmann, A.; Wiskemann, J.; Tsiouris, A.; Schmidt, L.; Sieverding, M.; Ungar, N.; Steindorf, K. The Relationship
between Exercise Self-Efficacy, Intention, and Structural Barriers for Physical Activity after a Cancer Diagnosis. Cancers 2022,
14, 2480. [CrossRef]

24. Stubblefield, M.D.; Hubbard, G.; Cheville, A.; Koch, U.; Schmitz, K.H.; Dalton, S.O. Current perspectives and emerging issues on
cancer rehabilitation. Cancer 2013, 119, 2170–2178. [CrossRef] [PubMed]

25. Morassaei, S.; Smith, P.M. Examining the relationship between psychosocial working conditions, physical work demands, and
leisure time physical activity in Canada. J. Occup. Environ. Med. 2011, 53, 1099–1105. [CrossRef]

26. Prince, S.A.; Rasmussen, C.L.; Biswas, A.; Holtermann, A.; Aulakh, T.; Merucci, K.; Coenen, P. The effect of leisure time physical
activity and sedentary behaviour on the health of workers with different occupational physical activity demands: A systematic
review. Int. J. Behav. Nutr. Phys. Act. 2021, 18, 100. [CrossRef] [PubMed]

27. Avancini, A.; Sartori, G.; Gkountakos, A.; Casali, M.; Trestini, I.; Tregnago, D.; Tregnago, D.; Bria, E.; Jones, L.W.; Milella, M.; et al.
Physical Activity and Exercise in Lung Cancer Care: Will Promises Be Fulfilled? Oncologist 2020, 25, e555. [CrossRef] [PubMed]

28. Greenspan, S.L.; Coates, P.; Sereika, S.M.; Nelson, J.B.; Trump, D.L.; Resnick, N.M. Bone Loss after Initiation of Androgen
Deprivation Therapy in Patients with Prostate Cancer. J. Clin. Endocrinol. Metab. 2005, 90, 6410–6417. [CrossRef]

29. Colzani, E.; Clements, M.; Johansson, A.L.V.; Liljegren, A.; He, W.; Brand, J.; Adolfsson, J.; Fornander, T.; Hall, P.; Czene, K.
Risk of hospitalisation and death due to bone fractures after breast cancer: A registry-based cohort study. Br. J. Cancer 2016,
115, 1400–1407. [CrossRef]

30. Duncan, C.S.; Blimkie, C.J.R.; Cowell, C.T.; Burke, S.T.; Briody, J.N.; Howman-Giles, R. Bone mineral density in adolescent female
athletes: Relationship to exercise type and muscle strength. Med. Sci. Sports Exerc. 2002, 34, 286–294. [CrossRef]

31. Wolin, K.Y.; Schwartz, A.L.; Matthews, C.E.; Courneya, K.S.; Schmitz, K.H. Implementing the Exercise Guidelines for Cancer
Survivors. J. Support. Oncol. 2012, 10, 171. [CrossRef]

32. Cespedes Feliciano, E.; Chen, W.Y. Clinical implications of low skeletal muscle mass in early-stage breast and colorectal cancer.
Proc. Nutr. Soc. 2018, 77, 382–387. [CrossRef]

33. Fardman, A.; Banschick, G.D.; Rabia, R.; Percik, R.; Fourey, D.; Segev, S.; Klempfner, R.; Grossman, E.; Maor, E. Cardiorespiratory
fitness and survival following cancer diagnosis. Eur. J. Prev. Cardiol. 2021, 28, 1242–1249. [CrossRef]
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