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Abstract

Purpose The aims of the study were to assess self-reported physical activity (PA) levels, barriers to PA, quality of life and
self-efficacy to manage chronic disease of prostate cancer survivor 1 year after radiotherapy treatment.

Methods A cross-sectional case—control study was performed. Prostate cancer survivor patients treated with radiotherapy
were recruited from the Radiation Oncology Service of the “Complejo Hospitalario Universitario” (Granada) and compared
with age-matched healthy men. Outcomes included were perception of benefits for physical activity and potential barriers
(Exercise Benefits/Barriers Scale), physical activity levels assessed by the International Physical Activity Questionnaire
(IPAQ), quality of life (EuroQol five-dimension three-levels) and self-efficacy (Self-Efficacy to Manage Chronic Disease).
Results A total of 120 patients were included in our study. Significant differences were found between groups with worse
results for the prostate cancer patient group in the variable perception of the benefit of physical activity, potential barriers,
and physical activity. Regarding quality of life and self-efficacy, significant differences were also observed between groups
with a greater score in the control group.

Conclusion In conclusion, the results of this study reveal that self-reported PA levels, as measured using the IPAQ, were
low in prostate cancer survivors after treatment. Results also showed worse perception of benefits for PA and potential bar-
riers by the cancer survivors. Similarly, the quality of life and self-efficacy to manage chronic disease of prostate cancer
survivors was lower.
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Introduction

The constant improvement of cancer treatments as well
as diagnostic methods has significantly increased the life
expectancy of cancer patients. Survival of a cancer diag-
nosis is expected to be greater than 60% [1, 2], which is a
major health challenge [3]. A considerable number of cancer
patients experience comorbidities and symptoms secondary
to cancer, even years after initial treatment [4]. Patients who
survive cancer treatment often experience persistent side
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effects such as sleep disturbances [5], pain [6] and fatigue
[7]. In addition, they experience other comorbidities such
as diabetes, osteoporosis, cardiovascular disease, functional
impairment and ultimately an increased risk of new primary
cancers [8].

Prostate cancer is a significant health burden expected to
increase over the next years due to the recent survival data
[9]. Despite earlier detection, prostate cancer patients use to
receive treatment and exhibit side effects of therapy during
long-term survival [10].

A relevant aspect of cancer survivorship is related to life-
style behaviours, with a key role in physical activity [11-13].
According to previous studies, physical activity can improve
survival, the risk of cancer recurrence and the quality of life
of cancer survivors [14—16]. Most survivors do not engage
in regular physical activity, and less than 30% achieve mini-
mum levels, despite the benefits of physical activity [17, 18].
Different studies have explored factors related to physical
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activity after a cancer diagnosis, finding education, age,
body mass index, occupation and receiving specific cancer
therapies among the most important [19, 20].

Results obtained in various meta-analyses have shown
an inverse association between amounts of physical activ-
ity after diagnosis and cancer-specific mortality in prostate
cancer survivors [21-23]. Those systematic reviews indicate
that the highest levels of total, recreational, non-sedentary
occupational, and vigorous physical activity, including
higher metabolic equivalent (MET) hours per week, were
significantly related to reduced risk for all-cause mortality.

Despite the volume of evidence indicating the benefits of
regular physical activity for health and functioning [23, 24],
people with cancer are far less likely to engage in physically
active lifestyles, and the enrolment of these patients in physi-
cal activity (PA) programs remains unsuccessful [18, 25].
Little is known about why the majority of people with cancer
fail to integrate regular physical activity into their lifestyle
[26]. It has been suggested that an understanding of potential
barriers that affect participation by cancer patients could
provide important information necessary for developing
interventions that have a greater likelihood of success [27].
Previous research has identified different aspects related to
physical activity levels such as pain, cancer treatment-related
side effects, fatigue, motivation, comorbid medical condi-
tions and time [20, 28, 29]. Despite this, the literature refer-
ring to prostate cancer survivors examining barriers to physi-
cal activity [20, 30, 31] is very limited and has not explored
the specific profile of long-term patients after radiotherapy.

The objectives of our study were to (i) measure self-
reported PA levels, (ii) assess perceived barriers to PA,
(iii) and determine quality of life and self-efficacy to man-
age chronic disease of prostate cancer survivor 1 year after
radiotherapy treatment. All these factors are determinants
in improving the enrolment of prostate cancer survivors in
PA programs.

Methods

Design and ethics

A cross-sectional study was conducted between January
2022 and April 2022. Before being included in the study,
patients received detailed information about the study goals
and procedure and gave their informed consent to par-
ticipate. The study was approved by a local committee on
research ethics.

Population

Prostate cancer survivor patients treated with radiotherapy
were recruited from the Radiation Oncology Service of
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the “Complejo Hospitalario Universitario” (Granada). The
eligibility criteria for the prostate cancer patients included
histologically documented prostate cancer, 1 year after
completion of radiotherapy treatment and no on-going can-
cer treatment. The control cohort included aged-matched
healthy men with similar body weight and height, with
no previous history of cancer. Control participants were
recruited by word-of-mouth and were excluded if they exhib-
ited any history of cancer. Matching for aged and BMI was
achieved by individually selecting the control subject with
the closest available match for age and BMI to the prostate
cancer survivor patients.

Case and control participants were excluded if they had
one of these conditions: under 18 years of age, neurologic
pathologies limiting voluntary mobility, orthopaedic and
cardiovascular pathologies, learning disability or if tel-
ephone contact was inappropriate due to dementia, or other
cognitive or communication impairment.

An a priori power analysis based on a pilot study (unpub-
lished) of 10 subjects (effect size of 0.80) was performed
with the G*Power 3.1.9.2 software (3.1.9.2v; Statistical
Power Analyses for Windows, Universitit Diisseldorf, Ger-
many) resulting in a sample size of 104 patients (52 per
group) and a statistical power of 90%. Considering a hypo-
thetical dropout rate of 10%, 58 patients were needed in each
group. Recruitment ended when the required sample size
was reached for each group.

Measurements

Participants were assessed by telephone always by the same
investigators previously trained. An initial assessment inter-
view was conducted to confirm that the patients met the
inclusion criteria. Data regarding comorbidities, anthropo-
metric data, prostate cancer characteristics and cancer treat-
ment were obtained from the medical history. The Charlson
index was used to assess comorbidities [32] which has been
validated in several disorders and is one of the most widely
used scoring systems for assessing comorbidities.

The participant’s perception of benefits for physical activ-
ity and potential barriers was measured with the Spanish
version of Exercise Benefits/Barriers Scale (EBBS) [33].
The scale includes 43 items separated into two subscales: 14
items refer to barriers and 29 items refer to benefits [34]. The
scale is designed based on a 4-point Likert scale: strongly
disagree (1), disagree (2), agree (3), strongly agree (4). For
the benefits subscale, the answer range varies between 29
and 116 and the higher the score, the more positively the
individual perceives exercise. For the barriers subscale, the
answer range varies between 14 and 56, and the higher the
score, the more negatively the individual perceives exercise.
When all items are summed to obtain a total score, the bar-
rier to exercise subscale items are reverse scored. In contrast,
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when only the barriers to exercise subscale is calculated, no
inverse score is applied to these items [35]. When the total
sum of barriers and benefits is summed, the score can range
from 43 to 172. In this case, the higher the score, the more
positively the individual perceives exercise [36].

The physical activity levels were evaluated with the Span-
ish version of the International Physical Activity Question-
naire (IPAQ) [37]. It has been validated and previously used
in cancer patients. This questionnaire was designed to quan-
tify physical activity in transportation, household chores,
work and leisure time. Subjects are asked to report both the
frequency and duration of activities performed during the
last week divided into three categories: walking, moderate
activities and vigorous activities. Activity is calculated as
the total time spent in the three activity categories. A meta-
bolic equivalent (MET) is used to weight the total task time,
resulting in an estimate of activity that is expressed as MET-
min/week and adjusted for body weight [38].

To assess quality of life, the five-dimension, three-level
EuroQol (EQ-5D-3L) was used in its Spanish version, which
is divided into two distinct sections [39, 40]. The first section
is divided into 5 items related to mobility, usual activities,
self-care, anxiety/depression and pain/discomfort. Each of
the items has three response levels corresponding to “no
problems”, “some problems” or “extreme problems”. The
second part of the scale consists of a visual analogue scale
(VAS) in which the respondents must self-assess their cur-
rent health status by assigning a score between 0 (worst
imaginable health status) and 100 (best imaginable health
status). The EQ-5D-3L has previously been used in prostate
cancer patients [41].

The Spanish version of the scale to measure Self-Efficacy
to Manage Chronic Disease (SEMCD-S) was used to assess
self-efficacy [42]. The scale consists of 4 items which are
answered with a score from 1 (no confidence) to 10 (total

Fig. 1 Flow diagram of partici-
pants

confidence). To obtain the result of the scale, the mean of
the 4 items is calculated. If more than one of the items is not
answered, the final score cannot be calculated. The SEMCD-
S has been used previously in cancer patients [43].

Data analysis

Statistical analysis was performed with IBM SPSS Statistics
software for Windows, Version 20.0 (IBM Corp. Released
2011; Armonk, NY: IBM Corp). Descriptive statistics were
used to describe sample baseline characteristics. Categorical
variables are presented as a percentage (%), and continuous
variables are presented as the mean + standard deviation.
The Kolmogorov—Smirnov test was performed to assess con-
tinuous data normality, prior to statistical analysis. For data
with a normal distribution, Student’s ¢ test was performed, a
Wilcoxon test to non-parametric variables and a x* test for
nominal variables. The statistical analysis was conducted at
a 95% confidence level. A p value p <0.05 was considered
statistically significant.

Results

A total of 120 men, 60 prostate cancer survivors treated with
radiotherapy and 60 aged-matched controls were finally
included (Fig. 1). The characteristics of the study popula-
tion are summarized in Table 1.

Demographic characteristics were similar in both groups.
The mean of comorbidities of the patients was similar in
the two groups. The cancer survivors group presented with
a higher BML

Of the sample, a diagnosis of stage II (76.66%) and stage
IIT (20%) cancer was most commonly identified. In addition
to radiotherapy, almost the entire sample indicated that some

Participants assessed for
eligibility (n=150)

A4 v
Prostate cancer patients Control patients
(n=75) (n=75)

Excluded (n=15)
-Declined to participate (n=12)

Excluded (n=15)
-Declined to participate (n=8)

-Not meeting inclusion criteria
(n=3)

-Not meeting inclusion criteria
(n=7)

Analysed
(n=60)

Analysed
(n=60)
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type of cancer-related treatment had been received, with hor-
monal therapy being the most reported (30%), followed by
surgery (18.33%).

In Table 2, barriers and applied activity measures were
presented per group. Regarding perception of benefits for
physical activity and potential barriers, significant dif-
ferences were also observed between groups with worse
results in the cancer patients group for the benefits and
barriers subscales and the overall score (p <0.001). There
were significant differences for the total physical activity

levels (p =0.018) with higher levels of physical activity
in the control group.

In Table 3, quality of life and self-efficacy to manage
chronic disease differences between groups are presented.
Significant differences were found, the cancer patients
group presented with poorer results in the following
EQ-5D subscales: self-care (p =0.045), usual activities
(» <0.001), pain/discomfort (p <0.001), anxiety/depres-
sion (p=0.026) and VAS (p <0.001). Regarding self-effi-
cacy, significant differences were also observed between

Table 1 Participants
characteristics per group

Table 2 Barriers and applied
activity measures per group

Table 3 Quality of life and self-
efficacy measures per group

@ Springer

Characteristic Cancer patients (n=60) Control patients (n=60) p Value
Age (years +SD) 61.23+6.45 62.68+4.87 0.954
BMI (mean + SD) 27.89+5.68 26.45+10.72 0.671
Comorbidities (mean + SD) 3.56+1.14 2.96+0.37 0.382
Cancer stage n (%)

1 2(3,33) - -

2 46 (76,66) - -

3 12 (20) - -
Treatment (%)

Hormonal therapy 18 (30) - -

Chemotherapy 7 (11.66) - -

Surgery 11 (18.33) - -
Variables Cancer patients (n=60)  Control patients (n=60)  p value
Light activity subscore (IPAQ) 1434.09 +1699.90 1665.66 +3067.04 0.732
Moderate activity subscore (IPAQ) 243.98 +419.83 738.404+948.93 0.020*
Vigorous activity subscore (IPAQ) 193.73+657.10 1880.44 +3767.04 0.036*
IPAQ total 1869.29 +1715.50 4206.50+4472.46 0.018%*
Exercise benefits 95.31+17.10 106 +9.87 P<0.001*
Exercise barriers 30.62+6,24 22.35+5.31 P<0.001*
EBBS total 139.67+19.45 155.65+11.88 P<0.001*
EBBS Exercise Benefits/Barriers Scale, IPAQ International Physical Activity Questionnaire
*p <0.05

Cancer patients (n=60) Control patients (n=60) p value

EQ-5D

Mobility subscore 1.13+0.34 1.08 +0.27 0.332

Self-care subscore 1.07+£0.25 1.00+0.00 0.045%

Usual activities subscore 1.23+0.43 1.02+0.14 p<0.001*

Pain/discomfort subscore 1.53+0.70 1.06+0.24 p<0.001*

Anxiety/depression subscore 1.33+0.48 1.15+0.36 0.026*

VAS 73.75+14.07 85.87+11.62 p<0.001*

Self-efficacy 54.19+7.64 51.18+6.88 0.040%*

EQ-5D EuroQol-5 Dimension, VAS Visual Analogue Scale, /PAQ International Physical Activity Question-
naire, SEMCD-S Self-Efficacy to Manage Chronic Disease

#p<0.05
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groups (p =0.040) with a greater score in the control
group.

Discussion

This cross-sectional study aimed to measure self-reported
PA levels of prostate cancer survivors after radiotherapy
treatment, assess perceived barriers to PA in cancer survi-
vors and determine quality of life and self-efficacy to man-
age chronic disease. Those aspects can be related to PA lev-
els after a prostate cancer radiotherapy treatment. Findings
of this study appear to suggest that self-reported PA levels
after a radiotherapy treatment in prostate cancer survivors
were lower than control age-matched men with similar body
weight and height and presented more barriers to physical
activity.

The population characteristics in our study is similar to
other studies [44, 45]. Due to the fact that the mean age
of the samples studied is representative of those who are
candidates for radiotherapy. In addition, the inclusion and
exclusion criteria of this study have the potential to eliminate
people with older ages due to the greater likelihood that they
present comorbidities that could significantly influence the
study variables.

Diagnosis of prostate cancer usually led to undergo
radiotherapy treatment. This treatment can substantially
raise some impairments on health-related quality of life and
associated lifestyles impacting current and future health of
patients. In this line, prostate cancer patient profile needs
to identify particularly concrete variables that can impact
morbidity and mortality.

Regarding the first aim, our results revealed that self-
reported PA level was lower in prostate cancer survivors
after radiotherapy than control aged-matched men, thus
agreeing with previous studies which showed that the pro-
portion of prostate cancer patient who undertake regular
exercise is low [18, 46, 47]. Despite the fact that the recom-
mendations of the American College of Sports Medicine are
150 min (min) of moderate intensity or 75 min of vigorous
physical activity per week to improve their overall health in
cancer patients, prostate cancer survivors showed fewer min-
utes of moderate (p <0.020) and vigorous (p <0.036) physi-
cal activity than controls. In line with our results, Ozdemir
K et al. [48] observed that only 20.7% of prostate patients in
their study were physically active.

Our second aim was to analyze whether cancer survi-
vors presented barriers and knew the benefits of PA. Our
findings clearly demonstrate that prostate cancer patients
after treatment presented more barriers and lower knowl-
edge about benefits of PA than controls. Our study is in line
to previous reviews [49, 50] that explored the influence of
benefits and barriers of PA in prostate cancer survivors, the

importance of understanding the characteristics of physi-
cal activity participation, the perceived barriers to exercise
and the benefits of exercise are well known. These showed
that the key facilitators to participation in PA include advice
and guidance from healthcare professionals or specialists,
avoiding the ‘rest-paradigm’ [51]. The study of Min J et al.
[52] explored the relationship between PA levels and the
most common barriers in prostate cancer, consistent with our
results showing that prostate cancer patients present more of
a barrier to activity than healthy controls. Our study shows
that 1 year after diagnosis, prostate cancer patients remain
inactive when compared to similar age and gender controls;
this can be curious because control subjects have a similar
number of comorbidities. One reason to those differences
in PA levels between groups can be the information pro-
vided to subjects about the relevance of PA on their clinical
profile; another reason can be the differences among major
cancer survivor groups’ overall health behaviour. While a
cancer diagnosis has been referred to as a possible ‘teach-
able moment” where cancer patients can be more motivated
to make lifestyle changes to improve health outcomes, the
marker of physical activity has been reported to be under-
considered among prostate cancer survivors in the long term
after diagnosis [53].

The third aim was to determine quality of life and self-
efficacy to manage chronic disease after a prostate cancer
radiotherapy treatment. Despite quality of life has a large
spectrum and numerous factors can condition the state esti-
mate, low physical activity levels influenced negatively in
quality of life [54]. Our results showed that prostate cancer
survivors with low moderate and vigorous physical activity
levels presented a worse self-perceived health status. Along
the same lines, previous studies observed that prostate can-
cer survivors with higher PA levels are associated with better
self-perceived quality of life [55-57]. Similarly, levels of
self-efficacy were low in prostate cancer survivors. Mosher
CE et al. [58] showed that self-efficacy plays an important
role in PA and health promotion. The study of Yang R [59]
et al. observed that information support program improved
self-efficacy during oncological medical treatment; never-
theless, it is necessary to provide information support after
coadjutant treatment.

Study limitations

We must take into account some factors to properly interpret
the results of the study. To begin with, as this is a cross-
sectional study, and therefore cross-sectional data collec-
tion, it is impossible to establish a direction of causality.
In addition, the number of participants was suggested to be
sufficient to complete an adequate sample size; however,
the individuals in the convenience sample consisted of
only one region, which may influence the external validity
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of the results. Finally, the adjuvant treatment that patients
received may have interfered with the results of the study.
Concretely, hormone therapy can be of interest, but at long
term, the possible impacts of those treatments have been
reported as minimal [60, 61]. In another side, other authors
have described no significant differences on clinical profile
according to adjuvant treatments on prostate cancer at long
term [62]. Even so, this is an aspect that may be relevant,
and future studies comparing patients with hormone therapy
added to radiotherapy and those without hormone therapy
are necessary to contrast the results.

Conclusion

In conclusion, the results of this study reveal that self-
reported PA levels, as measured using the IPAQ, were low
in prostate cancer survivors after treatment. Results also
showed worse perception of benefits for PA and potential
barriers by the cancer survivors. Similarly, the quality of life
and self-efficacy to manage chronic disease of prostate can-
cer survivors was lower. These results sustenance the need
to design intervention programs focusing on these outcomes.

Author contribution All the authors contributed to the study concep-
tion and design. Material preparation, data collection and analysis were
performed by Javier Martin Nufiez, Marta Linares-Moya, Alejandro
Heredia Ciurdé and Laura Lopez Lopez. The first draft of the manu-
script was written by Marie Carmen Valenza, Javier Martin Nuifiez and
Andrés Calvache Mateo, and all the authors commented on previous
versions of the manuscript. All the authors read and approved the final
manuscript.

Funding Funding for open access publishing: Universidad de Granada/
CBUA This work was supported by the Spanish Ministry of Educa-
tion (Grant numbers FPU:20/ 01670, FPU:19/02609, FPU:17/00408).

Data Availability The data that support the findings of this study are
available upon request from the corresponding author.

Declarations

Ethics approval This study was performed in line with the principles of
the Declaration of Helsinki. Approval was granted by the Biomedical
Research Ethics Committee of Granada (Granada, Spain).

Consent to participate Informed consent was obtained from all indi-
vidual participants included in the study.

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are

@ Springer

included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Kroenke CH, Chen WY, Rosner B, Holmes MD (2005) Weight,
weight gain, and survival after breast cancer diagnosis. J Clin
Oncol 23(7):1370-8. https://doi.org/10.1200/JC0O.2005.01.079

2. White A, Ironmonger L, Steele RIC et al (2018) A review of
sex-related differences in colorectal cancer incidence, screen-
ing uptake, routes to diagnosis, cancer stage and survival in
the UK. BMC Cancer 18(1):1-1. https://doi.org/10.1186/
$12885-018-4786-7

3. Pike CT, Birnbaum HG, Muehlenbein CE et al (2012) Health-
care costs and workloss burden of patients with chemotherapy-
associated peripheral neuropathy in Breast, Ovarian, Head and
Neck, and Nonsmall Cell Lung Cancer. Chemother Res Pract
2012. https://doi.org/10.1155/2012/913848

4. Harrington CB, Hansen JA, Moskowitz M et al (2010) It’s not
over when it’s over: Long-term symptoms in cancer survivors-a
systematic review. Int J Psychiatry Med 40(2):163-81

5. Irwin MR, Olmstead RE, Ganz PA, Haque R (2013) Sleep dis-
turbance, inflammation and depression risk in cancer survivors.
Brain Behav Immun. 30(30):S58-67

6. Glare PA, Davies PS, Finlay E et al (2014) Pain in cancer sur-
vivors. J Clin Oncol 32(16):1739

7. Wang XS, Zhao F, Fisch MJ et al (2014) Prevalence and char-
acteristics of moderate to severe fatigue: a multicenter study in
cancer patients and survivors. Cancer 120(3):425-432. https://
doi.org/10.1002/cncr.28434

8. Pachman DR, Barton DL, Swetz KM, Loprinzi CL (2012) Trou-
blesome symptoms in cancer survivors: fatigue, insomnia, neu-
ropathy, and pain. J Clin Oncol 30(30):3687-3696

9. Miller KD, Goding Sauer A, Ortiz AP et al (2018) Cancer statis-
tics for Hispanics/Latinos, 2018. CA Cancer J Clin 68(6):425-
445. https://doi.org/10.3322/caac.21494

10. Simonelli C, Annunziata MA, Chimienti E et al (2008) Cancer
survivorship: a challenge for the European oncologists. Ann
Oncol 19(7):1216-1217

11. Syrjala KL, Jensen MP, Elena Mendoza M et al (2014) Psycho-
logical and behavioral approaches to cancer pain management.
J Clin Oncol 32(16):1703

12. Demark-Wahnefried W, Rogers LQ, Alfano CM et al (2015)
Practical clinical interventions for diet, physical activity,
and weight control in cancer survivors. CA Cancer J Clin
65(3):167-189. https://doi.org/10.3322/caac.21265

13. Feuerstein M, Nekhlyudov L (2018) Handbook of cancer sur-
vivorship, 2nd edn

14. Brown JC, Gilmore LA (2020) Physical activity reduces the risk
of recurrence and mortality in cancer patients. Exerc Sport Sci
Rev 48(2):67. https://doi.org/10.1249/JES.0000000000000214

15. Jones LW, Demark-Wahnefried W (2006) Diet, exercise, and
complementary therapies after primary treatment for cancer.
Lancet Oncol 7(12):1017-1026

16. Solberg Nes L, Liu H, Patten CA et al (2012) Physical activity
level and quality of life in long term lung cancer survivors. Lung
Cancer 77(3):611-616. https://doi.org/10.1016/j.lungcan.2012.
05.096


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1200/JCO.2005.01.079
https://doi.org/10.1186/s12885-018-4786-7
https://doi.org/10.1186/s12885-018-4786-7
https://doi.org/10.1155/2012/913848
https://doi.org/10.1002/cncr.28434
https://doi.org/10.1002/cncr.28434
https://doi.org/10.3322/caac.21494
https://doi.org/10.3322/caac.21265
https://doi.org/10.1249/JES.0000000000000214
https://doi.org/10.1016/j.lungcan.2012.05.096
https://doi.org/10.1016/j.lungcan.2012.05.096

Supportive Care in Cancer (2023) 31:284

Page70f8 284

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Tannenbaum SL, McClure LA, Asfar T et al (2016) Are can-
cer survivors physically active? A comparison by US states.
J Phys Act Heal 13(2):159-167. https://doi.org/10.1123/jpah.
2014-0493

Bellizzi KM, Rowland JH, Jeffery DD, McNeel T (2005) Health
behaviors of cancer survivors: examining opportunities for
cancer control intervention. J Clin Oncol 23(34):8884-8893.
https://doi.org/10.1200/JC0.2005.02.2343

Courneya KS, Friedenreich CM, Quinney HA et al (2005) A
longitudinal study of exercise barriers in colorectal cancer
survivors participating in a randomized controlled trial. Ann
Behav Med 29(2):147-153. https://doi.org/10.1207/s15324796a
bm2902_9

Romero SAD, Brown JC, Bauml JM et al (2018) Barriers to
physical activity: a study of academic and community cancer
survivors with pain. J Cancer Surviv 12:744-752. https://doi.
org/10.1007/s11764-018-0711-y

Kenfield SA, Stampfer MJ, Giovannucci E, Chan JM (2011)
Physical activity and survival after prostate cancer diagnosis in
the health professionals follow-up study. J Clin Oncol 29:726—
732. https://doi.org/10.1200/JC0O.2010.31.5226

Bonn SE, Sjolander A, Lagerros YT et al (2015) Physical activity
and survival among men diagnosed with prostate cancer. Cancer
Epidemiol Biomarkers Prev 24:57-64. https://doi.org/10.1158/
1055-9965.EPI-14-0707

Friedenreich CM, Wang Q, Neilson HK et al (2016) Physical
activity and survival after prostate cancer. Eur Urol 70(4):576—
585. https://doi.org/10.1016/j.eururo.2015.12.032

Bonn SE, Sjolander A, Lagerros YT et al (2015) Physical activity
and survival among men diagnosed with prostate cancer. Cancer
Epidemiol Biomarkers Prev 24(1):57—64. https://doi.org/10.1158/
1055-9965.EPI-14-0707

Ottenbacher AJ, Day RS, Taylor WC et al (2011) Exercise
among breast and prostate cancer survivors-what are their bar-
riers?. J Cancer Surviv 5:413-419. https://doi.org/10.1007/
s11764-011-0184-8

Courneya KS (2003) Exercise in cancer survivors: an overview of
research. Med Sci Sports Exerc 35:1846-1852. https://doi.org/10.
1249/01.MSS.0000093622.41587.B6

Brawley LR, Culos-Reed SN, Angove J, Hoffman-Goetz L (2002)
Understanding the barriers to physical activity for cancer patients:
review and recommendations. J Psychosoc Oncol 20(4):1-21
Henriksson A, Arving C, Johansson B et al (2016) Perceived bar-
riers to and facilitators of being physically active during adjuvant
cancer treatment. Patient Educ Couns 99(7):1220-1226. https://
doi.org/10.1016/j.pec.2016.01.019

Craike MJ, Livingston PM, Botti M (2011) An exploratory study
of the factors that influence physical activity for prostate cancer
survivors. Support Care Cancer 19:1019-1028. https://doi.org/10.
1007/500520-010-0929-3

Fox L, Wiseman T, Cahill D et al (2019) Barriers and facilita-
tors to physical activity in men with prostate cancer: a quali-
tative and quantitative systematic review. Psychooncology
28(12):2270-2285

Clifford BK, Mizrahi D, Sandler CX, et al (2018) Barriers and
facilitators of exercise experienced by cancer survivors: a mixed
methods systematic review. Support Care Cancer 26

Charlson ME, Pompei P, Ales KL, MacKenzie CR (1987) A new
method of classifying prognostic comorbidity in longitudinal stud-
ies: development and validation. J Chronic Dis 40(5):373-383.
https://doi.org/10.1016/0021-9681(87)90171-8

Enriquez-Reyna MC, Cruz-Castruita RM, Ceballos-Gurrola O
et al (2017) Psychometric properties of the Exercise Benefits/Bar-
riers scale in Mexican elderly women. Rev Lat Am Enfermagem
25. https://doi.org/10.1590/1518-8345.1566.2902

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Monteiro FC, Schuch FB, Deslandes AC et al (2020) Perceived
barriers, benefits and correlates of physical activity in outpatients
with major depressive disorder: a study from Brazil. Psychiatry
Res 284.https://doi.org/10.1016/j.psychres.2020.112751

Amiri Farahani L, Parvizy S, Mohammadi E et al (2017) The
psychometric properties of exercise benefits/barriers scale among
women. Electron Physician 9(7):4780. https://doi.org/10.19082/
4780

Sechrist KR, Walker SN, Pender NJ (1987) Development and psy-
chometric evaluation of the exercise benefits/barriers scale. Res
Nurs Health 10(6):357-365. https://doi.org/10.1002/nur.47701
00603

Roman-Viias B, Serra-Majem L, Hagstromer M et al (2010) Inter-
national physical activity questionnaire: reliability and validity in
a Spanish population. Eur J Sport Sci 10(5):297-304. https://doi.
org/10.1080/17461390903426667

Andersson M, Stridsman C, Ronmark E et al (2015) Physical
activity and fatigue in chronic obstructive pulmonary disease - a
population based study. Respir Med 109(8):1048—-1057. https://
doi.org/10.1016/j.rmed.2015.05.007

Hernandez G, Garin O, Pardo Y et al (2018) Validity of the EQ-
5D-5L and reference norms for the Spanish population. Qual Life
Res 27:2337-2348. https://doi.org/10.1007/s11136-018-1877-5
Badia X, Roset M, Montserrat S et al (1999) The Spanish version
of EuroQol: a description and its applications. European Quality
of Life scale. Med Clin (Barc) 112:79-85

Pickard AS, Jiang R, Lin HW et al (2016) Using patient-
reported outcomes to compare relative burden of cancer: EQ-5D
and functional assessment of cancer therapy-general in eleven
types of cancer. Clin Ther 38(4):769-777. https://doi.org/10.
1016/j.clinthera.2016.03.009

Ritter PL, Lorig K (2014) The English and Spanish Self-Effi-
cacy to Manage Chronic Disease Scale measures were validated
using multiple studies. J Clin Epidemiol 67(11):1265-1273.
https://doi.org/10.1016/j.jclinepi.2014.06.009

Ozkaraman A, Uzgor F, Dugum O, Peker S (2019) The effect of
health literacy on self-efficacy and quality of life among Turkish
cancer patients. J Pak Med Assoc 69(7):995-999

van Stam MA, Aaronson NK, Pos FJ et al (2016) The effect of
salvage radiotherapy and its timing on the health-related qual-
ity of life of prostate cancer patients. Eur Urol 70(5):751-757.
https://doi.org/10.1016/j.eururo.2016.03.010

Campbell LC, Keefe FJ, McKee DC et al (2004) Prostate cancer
in African Americans: relationship of patient and partner self-
efficacy to quality of life. J Pain Symptom Manage 28(5):433—
444. https://doi.org/10.1016/j.jpainsymman.2004.02.020
Keogh JWL, Shepherd D, Kridgeloh CU et al (2010) Predictors
of physical activity and quality of life in New Zealand prostate
cancer survivors undergoing androgen-deprivation therapy. N
Z Med J 123

Coups EJ, Ostroff JS (2005) A population-based estimate of the
prevalence of behavioral risk factors among adult cancer survi-
vors and noncancer controls. Prev Med (Baltim) 40(6):702-711.
https://doi.org/10.1016/j.ypmed.2004.09.011

Ozdemir K, Keser I, Sen I, Ozgur Tan M (2019) Investigat-
ing the relationships between quality of life, fatigue and lei-
sure time physical activity in prostate cancer patients. J] Back
Musculoskelet Rehabil 32(3):497-503. https://doi.org/10.3233/
BMR-181220

Sattar S, Haase KR, Bradley C et al (2021) Barriers and facilita-
tors related to undertaking physical activities among men with
prostate cancer: a scoping review. Prostate Cancer Prostatic Dis
24(4):1007-1027

Yannitsos D, Murphy RA, Pollock P, Di Sebastiano KM (2020)
Facilitators and barriers to participation in lifestyle modification

@ Springer


https://doi.org/10.1123/jpah.2014-0493
https://doi.org/10.1123/jpah.2014-0493
https://doi.org/10.1200/JCO.2005.02.2343
https://doi.org/10.1207/s15324796abm2902_9
https://doi.org/10.1207/s15324796abm2902_9
https://doi.org/10.1007/s11764-018-0711-y
https://doi.org/10.1007/s11764-018-0711-y
https://doi.org/10.1200/JCO.2010.31.5226
https://doi.org/10.1158/1055-9965.EPI-14-0707
https://doi.org/10.1158/1055-9965.EPI-14-0707
https://doi.org/10.1016/j.eururo.2015.12.032
https://doi.org/10.1158/1055-9965.EPI-14-0707
https://doi.org/10.1158/1055-9965.EPI-14-0707
https://doi.org/10.1007/s11764-011-0184-8
https://doi.org/10.1007/s11764-011-0184-8
https://doi.org/10.1249/01.MSS.0000093622.41587.B6
https://doi.org/10.1249/01.MSS.0000093622.41587.B6
https://doi.org/10.1016/j.pec.2016.01.019
https://doi.org/10.1016/j.pec.2016.01.019
https://doi.org/10.1007/s00520-010-0929-3
https://doi.org/10.1007/s00520-010-0929-3
https://doi.org/10.1016/0021-9681(87)90171-8
https://doi.org/10.1590/1518-8345.1566.2902
https://doi.org/10.1016/j.psychres.2020.112751
https://doi.org/10.19082/4780
https://doi.org/10.19082/4780
https://doi.org/10.1002/nur.4770100603
https://doi.org/10.1002/nur.4770100603
https://doi.org/10.1080/17461390903426667
https://doi.org/10.1080/17461390903426667
https://doi.org/10.1016/j.rmed.2015.05.007
https://doi.org/10.1016/j.rmed.2015.05.007
https://doi.org/10.1007/s11136-018-1877-5
https://doi.org/10.1016/j.clinthera.2016.03.009
https://doi.org/10.1016/j.clinthera.2016.03.009
https://doi.org/10.1016/j.jclinepi.2014.06.009
https://doi.org/10.1016/j.eururo.2016.03.010
https://doi.org/10.1016/j.jpainsymman.2004.02.020
https://doi.org/10.1016/j.ypmed.2004.09.011
https://doi.org/10.3233/BMR-181220
https://doi.org/10.3233/BMR-181220

284 Page8of8

Supportive Care in Cancer (2023) 31:284

51.

52.

53.

54.

55.

56.

57.

for men with prostate cancer: a scoping review. Eur. J Cancer
Care (Engl) 29(1):e13193

Spellman C, Craike M, Livingston P (2014) Knowledge, atti-
tudes and practices of clinicians in promoting physical activ-
ity to prostate cancer survivors. Health Educ J 73(5):566-575.
https://doi.org/10.1177/0017896913508395

Min J, Yoo S, Kim MJ et al (2021) Exercise participation, barri-
ers, and preferences in Korean prostate cancer survivors. Ethn Heal
26(8):1130-1142. https://doi.org/10.1080/13557858.2019.1634184
Matzka M, Mayer H, Kock-hodi Set al (2016) Relationship
between resilience , psychological distress and physical activity
in cancer patients : a cross-sectional observation study. PloS one
11(4):e0154496. https://doi.org/10.1371/journal.pone.0154496
Papadopoulos E, Alibhai SMH, Doré I et al (2020) Associa-
tions between self-reported physical activity, quality of life, and
emotional well-being in men with prostate cancer on active sur-
veillance. Psychooncology 29(6):1044—-1050. https://doi.org/10.
1002/pon.5375

Galvao DA, Newton RU, Gardiner RA et al (2015) Compliance
to exercise-oncology guidelines in prostate cancer survivors and
associations with psychological distress, unmet supportive care
needs, and quality of life. Psychooncology 24(10):1241-1249.
https://doi.org/10.1002/pon.3882

Farris MS, Kopciuk KA, Courneya KS et al (2017) Associations
of postdiagnosis physical activity and change from prediagnosis
physical activity with quality of life in prostate cancer survivors.
Cancer Epidemiol Biomarkers Prev 26. https://doi.org/10.1158/
1055-9965.EPI-16-0465

Santa Mina D, Guglietti CL, Alibhai SMH et al (2014) The effect
of meeting physical activity guidelines for cancer survivors

@ Springer

58.

59.

60.

61.

62.

on quality of life following radical prostatectomy for prostate
cancer. J Cancer Surviv 8:190-198. https://doi.org/10.1007/
s11764-013-0329-z

Mosher CE, Lipkus I, Sloane R et al (2013) Long-term outcomes
of the FRESH START trial: exploring the role of self-efficacy in
cancer survivors’ maintenance of dietary practices and physical
activity. Psychooncology 22(4):876-885. https://doi.org/10.1002/
pon.3089

Yang R, Lu Z, Gu X, Dai B (2021) The effect of an information
support program on self-efficacy of prostate cancer patients dur-
ing hormonal therapy. Asia-Pacific J Oncol Nurs 8(6):639-652.
https://doi.org/10.4103/apjon.apjon-2138

Nguyen C, Lairson DR, Swartz MD, Du XL (2018) Risks of major
long-term side effects associated with androgen-deprivation ther-
apy in men with prostate cancer. Pharmacotherapy 38(10):999—
1009. https://doi.org/10.1002/phar.2168

Tucci M, Leone G, Buttigliero C et al (2018) Hormonal treatment
and quality of life of prostate cancer patients: new evidence. Min-
erva Urol E Nefrol 70:144—151. https://doi.org/10.23736/S0393-
2249.17.03066-1

Chang AJ, Autio KA, Roach M, Scher HI (2014) High-risk
prostate cancer-classification and therapy. Nat Rev Clin Oncol
11:308-323. https://doi.org/10.1038/nrclinonc.2014.68

Publisher's note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1177/0017896913508395
https://doi.org/10.1080/13557858.2019.1634184
https://doi.org/10.1371/journal.pone.0154496
https://doi.org/10.1002/pon.5375
https://doi.org/10.1002/pon.5375
https://doi.org/10.1002/pon.3882
https://doi.org/10.1158/1055-9965.EPI-16-0465
https://doi.org/10.1158/1055-9965.EPI-16-0465
https://doi.org/10.1007/s11764-013-0329-z
https://doi.org/10.1007/s11764-013-0329-z
https://doi.org/10.1002/pon.3089
https://doi.org/10.1002/pon.3089
https://doi.org/10.4103/apjon.apjon-2138
https://doi.org/10.1002/phar.2168
https://doi.org/10.23736/S0393-2249.17.03066-1
https://doi.org/10.23736/S0393-2249.17.03066-1
https://doi.org/10.1038/nrclinonc.2014.68

	Barriers and applied activity, quality of life and self-efficacy in prostate cancer survivors 1 year after completing radiotherapy
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Design and ethics
	Population
	Measurements
	Data analysis

	Results
	Discussion
	Study limitations

	Conclusion
	References


