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Abstract

Background A better understanding of the role of structural barriers for physical activity (PA) after a cancer diagnosis could
help to increase PA among people with cancer. Thus, the present study aimed to identify determinants of structural barriers
to PA in people with cancer and investigate the association between structural barriers and insufficient post-diagnosis PA,
taking different PA change patterns into account.

Methods A total of 1299 people with breast, prostate, or colorectal cancer completed a questionnaire assessing their socio-
demographic and medical characteristics, pre- and post-diagnosis PA, and perceived PA impediment by seven structural
barriers. Regression analyses were used to investigate determinants of the perception of structural barriers and to examine
the association between structural barriers and insufficient post-diagnosis PA, also with regard to different pre-diagnosis
PA levels.

Results Overall 30-60% of participants indicated to feel impeded by structural barriers. The analyses revealed a younger
age, higher BMI, lower educational level, no current work activity, co-morbidities, and lacking physicians’ exercise coun-
seling as significant determinants of the perception of structural barriers. Individuals reporting stronger impediments by
structural barriers were significantly less likely to be meeting PA guidelines post-diagnosis, particularly those with sufficient
pre-diagnosis PA levels.

Conclusions The study highlights the need for tailored PA programs for people with cancer as well as for more guidance
and support in overcoming structural barriers to improve PA behavior.

The study has been registered under NCT02678832 at clinicaltrials.gov on February 10" 2016.
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Introduction

Physical activity (PA) is considered as one of the most
effective self-management strategies for people with can-
cer [1]. As numerous studies have documented positive
effects on treatment-related side effects like reduced fatigue
and increased quality of life [2, 3] and further indicated an
association with decreased risks of cancer recurrence and
cancer-specific mortality [4—6], PA is playing an increas-
ingly important role during and after cancer treatment.
Accordingly, current guidelines recommend that people
with cancer should perform at least 30 min of moderate-
intensity aerobic activity three times per week and 20 to
30 min of resistance exercises twice per week [7].

Although the awareness for PA seems to increase and
recent studies have reported encouragingly high numbers
of sufficiently active people with cancer [8], there is still
a considerably large number of individuals who remain
insufficiently active or decrease their PA after the diagno-
sis [9, 10]. To successfully develop and implement inter-
ventions aiming to improve PA behavior among people
with cancer, it appears crucial to identify barriers that pre-
vent them from performing PA. In this context, Hefferon
et al. defined psychological barriers like lack of motivation
and fear, physical and disease-related barriers like treat-
ment-related side effects and co-morbidities, and structural
barriers like missing access to exercise facilities as the
three main themes for not engaging in PA [11]. While
previous research has mainly focused on physical and dis-
ease-related barriers and identified treatment-related side
effects, fatigue, pain or other health-related problems as
the most frequently reported barriers to PA across different
cancer types [12—15], the role of structural barriers has
only scarcely been investigated so far.

Of note, a few studies have suggested that structural
barriers might be less prevalent than other types of barri-
ers but nevertheless affect PA behavior most strongly. One
study investigating personal, social, and structural barriers
indicated that although personal barriers were reported
more frequently, structural barriers, i.e., a missing exercise
partner and lack of place to perform PA as well as missing
access to a gym or equipment and insecurity about what to
do, were significantly associated with fewer PA minutes
among people with breast and prostate cancer [16]. Results
of a study among colorectal cancer patients revealed that
structural barriers had the strongest effect on whether indi-
viduals met PA guidelines post-diagnosis although they
were the least salient barriers [17].

However, these studies have mainly looked at environ-
mental factors, whereas a systematic assessment of dif-
ferent kinds of structural barriers is still lacking. Given
the suggested impediment by structural barriers for PA

among people with cancer, it appears worthwhile to gain
a more differentiated understanding. Aiming to increase
PA after a cancer diagnosis by alleviating the perception of
structural barriers, it firstly seems important to determine,
which individuals perceive structural barriers as particu-
larly impeding for their PA. Some studies have indicated
that the perception of overall barriers differs between dif-
ferent cancer types [16, 18] and might be increased among
younger individuals with lower educational levels and a
higher body mass index (BMI) [15], but potential deter-
minants for structural barriers have been neglected so far.
Besides socio-demographic and medical characteristics,
it seems likely that physicians’ exercise counseling plays
a role for the perception of structural barriers as it could
counteract a lack of information and knowledge about suit-
able exercise programs [19]. Furthermore, the association
between different structural barriers and post-diagnosis PA
needs to be investigated in more detail. Previous research
has shown that individuals who perceive structural bar-
riers are less likely to be meeting PA guidelines after the
diagnosis [17]. However, insufficient PA post-diagnosis
can result from two different PA change patterns: Becom-
ing insufficiently active, i.e., decrease of PA to insufficient
levels among individuals, who were meeting PA guidelines
before the diagnosis, vs. remaining insufficiently active,
i.e., maintenance of insufficient PA levels among indi-
viduals, who were not meeting PA before the diagnosis.
Considering this distinction might enable a more specific
targeting of PA interventions and therefore help to coun-
teract insufficient PA after a cancer diagnosis.

Thus, the present study aimed to (a) identify to what
extent socio-demographic and medical characteristics and
physicians’ exercise counseling explained the perception
of structural barriers as impeding for PA, (b) investigate
whether the perception of structural barriers was associated
with insufficient post-diagnosis PA, and (c) explore whether
the proposed association between structural barriers and
insufficient post-diagnosis PA applied equally to the two
possible PA change patterns, i.e. becoming vs. remaining
insufficiently active.

Method
Design and Participants

The present cross-sectional study was part of the large-
scale Momentum project Heidelberg. The survey was con-
ducted between January 2017 and May 2018 and aimed
to assess social-cognitive norms regarding physical activ-
ity among people with cancer. The study was targeted at
individuals who were diagnosed with breast, prostate, or
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colorectal cancer <2.5 years ago and who had received can-
cer treatment, e.g., surgery, chemotherapy, or radiation, or
would receive treatment in future. Participants were mainly
recruited via the cancer-registry Baden-Wiirttemberg and
additionally via physicians, who had participated in our
study among health care professionals (HCP), at informa-
tion events, via self-help group associations and in online
portals for people with cancer. Detailed information about
inclusion criteria and recruitment strategies are presented
elsewhere [8]. The commission of the Faculty of Behavioral
and Cultural Studies of the University of Heidelberg granted
ethical approval for the study and all participants provided
written informed consent.

Measures

All information were provided by participants as self-report in
a paper—pencil or congruent online survey. Socio-demographic
and medical variables comprised age, sex, height, and weight
for the calculation of the BMI, educational level, current work
status, cancer type, date of latest diagnosis, treatment type, and
status and a list of co-morbidities. Physicians’ exercise coun-
seling was assessed in accordance to the 5A framework [20].
Participants were asked to indicate which of the five counseling
steps (Assess, Advise, Agree, Assist, and Arrange follow-up)
their physician had covered. Based on this, a weighted sum
score (5A score) was computed which considered the number
as well as profoundness of the single counseling steps [21].
For PA assessment, a modified version of the Godin-Shepard
Leisure-Time Physical Activity Questionnaire [22] was used,
asking how many minutes of light, moderate, and vigorous-
intensity PA were performed on average per week before the
cancer diagnosis and in the last week. Moderate-to-vigorous
PA (MVPA) minutes were calculated as moderate-intensity PA
minutes plus two times vigorous-intensity PA minutes.! Partic-
ipants were classified as not meeting PA guidelines (0—149 min
MVPA/week) or meeting PA guidelines (=150 min MVPA/
week) pre- and post-diagnosis. Based on this, two change
patterns for insufficient post-diagnosis PA were defined: (1)
becoming insufficiently active, i.e., meeting PA guidelines
pre- but not post-diagnosis, and (2) remaining insufficiently
active, i.e., not meeting PA guidelines pre- and post-diagnosis.
Items for perception of structural barriers for PA were gener-
ated based on our previous qualitative and quantitative study
among HCP [33, 40] and pre-tested in a pilot study among 85
people with cancer. Participants were asked to rate to what
extent the following 7 factors impeded their PA on a 4-point
Likert scale from 0 “not at all” to 3 “very strongly”: (1) lack of
information material regarding PA for people with cancer, (2)

! Note that no differentiation was made between aerobic and resist-
ance exercises.
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lack of PA offers specifically for people with cancer, (3) lack
of PA offers overall, (4) lack of possibility to clarify if one is
medically suitable for PA, (5) lack of a contact person who is
specialized in exercise oncology counseling and treatment, (6)
lack of therapeutic programs that are reimbursed by health care
insurances, and (7) lack of parks, walking, running and cycling
paths or public pools in the neighborhood [23]. To compute the
number of perceived barriers, the variables were dichotomized
as 0 “not at all” vs. 1 “slightly, strongly or very strongly” and
values were summed up across all barriers.

Statistical Analyses

Descriptive statistics were used to determine socio-
demographic and medical characteristics of the study
population as well as exercise counseling, MVPA, and
structural barrier variables. Separate linear regression
analyses were performed to identify determinants of the
perception of each structural barrier and the number of
perceived barriers. To investigate the impact of structural
barriers on insufficient post-diagnosis PA, odds ratios
(OR) with 95% confidence intervals (CI) were estimated
in logistic regression analyses. The seven barriers and
the number of barriers were evaluated as interval-scaled
predictors independently of each other in separate regres-
sion models. The analyses were adjusted for age and sex
as well as factors that were found to be significant pre-
dictors of post-diagnosis PA in previous studies among
the same sample, i.e., BMI, educational level, cancer
type, time since diagnosis, co-morbidities, pre-diagnosis
MVPA, and 5A score [8, 21]. To further explore differ-
ences in the proposed association of structural barriers
and insufficient post-diagnosis PA between the two pos-
sible change patterns, the sample was split according to
whether or not participants were meeting PA guidelines
pre-diagnosis. Logistic regression analyses were re-run
for each split-sample to determine if structural barriers
were associated with (1) becoming insufficiently active
among participants who were meeting PA guidelines pre-
diagnosis and (2) remaining insufficiently active among
participants who were not meeting PA guidelines pre-
diagnosis. All statistical analyses were carried out with
IBM SPSS version 25. A p <0.05 was considered statisti-
cally significant.

Results
Descriptive Statistics
The recruitment flow of the study is presented in Fig. 1. The

overall sample of eligible participants consisted of 1299 peo-
ple with cancer, of which 631 were diagnosed with breast,
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Fig. 1 Recruitment flow.
Adapted and reprinted by
permission from Springer
Nature Customer Service
Centre GmbH: Springer Nature,
Supportive Care in Cancer,
Steindorf et al., Change patterns
and determinants of physical
activity differ between breast,
prostate and colorectal cancer
patients, © 2019

Questionnaires distributed

Questionnaires received

Eligible questionnaires

Overall sample

344 with prostate and 324 with colorectal cancer. A total of
754 individuals were female; participants were on average
60.0 years old (SD=12.5) and 14.9 months post-diagnosis
(SD =7.6). Further descriptive characteristics of the sam-
ple are shown in Table 1. Table 2 displays the perceived
impediment for PA by structural barriers. Overall, 30 to 58%
of participants indicated to feel at least slightly impeded
in their PA; the mean number of reported barriers was 2.8
(SD=2.4). The most frequently reported barrier was “lack
of therapeutic programs that are reimbursed by health care
insurances” (57.9%), followed by “lack of an expert contact
person” (53.2%) and “lack of PA offers specifically for peo-
ple with cancer” (48.3%) (Fig. 2).

Determinants of the Perception of Structural
Barriers

Results of the linear regression analyses indicated that a
younger age, lower educational level, and no current work
activity were significantly associated with stronger impedi-
ments by all structural barriers except “lack of parks, paths
or pools in the neighborhood” as well as with a higher num-
ber of perceived barriers (all p’s < 0.05) (Table 3). A higher
BMI was revealed as a further significant predictor of five
of the barriers and a higher overall number of barriers (all
p’s <0.05). With regard to medical factors, people with pros-
tate cancer (p =0.044) and those who had received radio-
therapy (p =0.007) perceived a lack of PA programs overall

! Only socio-demographics
data or double entry

Paper-laencn Online version
version
N =1681
N=743 N =699
n=7 . n=53 ;
...................................... b
e n=40 '— n=43
N =696 N =603

N =1299

as more impeding for their PA; having received radiotherapy
was moreover significantly associated with stronger impedi-
ments by a lack of possibility for medical clearance for PA
(»=0.005) and a higher number of barriers (p =0.007). Par-
ticipants with co-morbidities reported stronger impediments
by four of the structural barriers and a higher number of bar-
riers (all p’s <0.05). Lastly, a less comprehensive exercise
counseling was associated with barriers “lack of information
material” (p =0.009), “lack of possibility for medical clear-
ance for PA” (p=0.015), and “lack of expert contact person”
(p=0.001).

Association of Structural Barriers and Insufficient
Post-diagnosis PA

Results of the logistic regression analyses examining the
association of perceived structural barriers and insufficient
post-diagnosis PA are displayed in Table 4. The analyses
revealed that individuals who perceived structural barri-
ers as more impeding for their PA were significantly more
likely to be insufficiently active post-diagnosis, above and
beyond the effect of established PA determinants. Among
all structural barriers, “lack of information material” was
most strongly related to insufficient post-diagnosis PA with
each increase in level of perceived impediment increasing
the likelihood of not meeting PA guidelines post-diagnosis
by 38% (CI 1.15; 1.65, p<0.001). Higher perceived impedi-
ments by other structural barriers, except “lack of parks,
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Table 1 Descriptive statistics of sample characteristics (N=1299)

Mean or SD or %
abs. number

Age (years)? 60.0 12.5
BMI (kg/m?)? 26.4 4.8
Sex

Female 754 58.1%

Male 543 41.9%
Educational level®

Lower 736 57.8%

Higher 538 42.2%
Current work status®

Not working 844 67.6

Working 405 324
Cancer type

Breast cancer 631 48.6%

Prostate cancer 344 24.9%

Colorectal cancer 324 26.5%

Time since diagnosis [months]? 14.9 7.6
Current treatment status

No treatment 726 57.9%

Receiving treatment 528 42.1%
Surgery

No 6 0.5%

Yes 1126 99.5%
Chemotherapy

No 726 57.0%

Yes 548 43.0%
Radiotherapy

No 559 43.8%

Yes 717 56.2%
Hormone therapy

No 843 66.6%

Yes 422 33.4%
Co-morbidities

None 549 44.6%

>1 683 55.4%
Pre-diagnosis MVPA

0-149 min/week 431 38.0%

> 150 min/week 702 62.0%
Post-diagnosis MVPA

0-149 min/week 522 46.6%

> 150 min/week 597 53.4

5A Score for PA counseling™? 1.0 0.9

SD standard deviation, PA physical activity, MVPA moderate-to-
vigorous physical activity

*Displayed as mean (M) and standard deviation (SD)

®Lower: no degree or (lower-) secondary education degree; Higher:
diploma qualifying for university or university degree

°Not working: homemaker, retired, on sick-leave or unemployed;
Working: currently working or student

dWeighted sumscore for PA counseling based on 5A framework

@ Springer

paths or pools in the neighborhood,” increased the likelihood
of not meeting PA guidelines post-diagnosis by 16-30% (all
p’s <0.05). A higher number of perceived barriers was also
significantly associated with insufficient post-diagnosis PA
with each additional barrier increasing the likelihood of not
meeting PA guidelines post-diagnosis by 14% (CI 1.07; 1.21,
p<0.001).

Association of Structural Barriers and Change
Patterns for Insufficient Post-diagnosis PA

Investigating the association of structural barriers and insuf-
ficient post-diagnosis PA in subgroups defined by whether
or not individuals were meeting PA guidelines pre-diagnosis
however revealed that the association differed between the two
change patterns for insufficient post-diagnosis PA (Table 5).
The analyses among participants who were meeting PA
guidelines before the diagnosis yielded that those perceiv-
ing higher impediment by structural barriers were signifi-
cantly more likely to become insufficiently active: All except
for two barriers increased the likelihood of not meeting PA
guidelines post-diagnosis by 20-39% with each increase in
level of impediment (all p’s <0.05). Looking at the number
of barriers, each additional perceived barrier was associated
with a 16% increase in the likelihood of becoming insuffi-
ciently active (CI 1.07; 1.26, p <0.001). In contrast, none of
the structural barriers were significantly associated with the
pattern of remaining insufficiently active among previously
insufficiently active individuals (all p’s > 0.05).

Discussion

In the present study, we investigated the perception of
structural barriers for PA among people with breast, pros-
tate, or colorectal cancer by identifying determinants and
examining the association of structural barriers and insuf-
ficient post-diagnosis PA in terms of different PA change
patterns. Overall, 30-60% of participants indicated to
perceive impediment for their PA by structural barriers,
which was particularly salient among individuals who were
younger, currently not working, had a lower educational
level, a higher BMI, co-morbidities, and reported less com-
prehensive exercise counseling by physicians. With regard
to post-diagnosis PA, we found that individuals who per-
ceived higher impediments by structural barriers were more
likely to be insufficiently active post-diagnosis. However,
the association did not apply to participants who remained
insufficiently active pre- and post-diagnosis but only to
those who were meeting PA guidelines pre-diagnosis and
became insufficiently active thereafter.

Only a few studies have investigated the role of struc-
tural barriers for PA among people with cancer so far,
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Table 2 Descriptive statistics of
perceived structural barriers

Lack of

Notatall  Slightly Strongly Very Mean, SD*

strongly

N % N % N % N % M SD

Information material
PA offers for people with cancer

PA offers overall

Possibility for medical clearance

Expert contact person

Reimbursement for PA programs

679 58.8 308 267 113 9.8 54 4.7 1.60 0.85
592 517 283 247 176 154 95 83 1.80 0.98
793 702 223 197 88 7.8 26 23 142 0.73
666 58.6 276 243 126 11.1 69 53 1.65 0.90
533 46.8 303 266 197 173 105 92 1.89 1.00
482 421 256 224 236 20.6 170 149 2.08 1.10

Parks, paths or pools in neighborhood 936 81.5 143 125 44 3.8 25 22 127 0.64

b

Number of barriers N %

0 347 294
1 109 9.2
2 106 9.0
3 121 10.3
4 145 123
5 139 11.8
6 134 114
7 79 6.7

M mean, SD standard deviation, PA physical activity

“Based on 4-point Likert Scale with 0 “not at all”; 1 “slightly”; 2 “strongly”; 3 “very strongly”

Based on dichotomized barrier variable with 0 “not at all”; 1 “slightly, strongly, very strongly”. M=2.8,

SD=2.4

thereby mainly focusing on environmental factors [13, 16,
17]. Consistent with these studies, minority of individuals
perceived a lack of overall PA offers or exercise opportuni-
ties in the neighborhood as a barrier to PA in our study.
However, the results of our study suggest that beyond this,
individuals with cancer seem to perceive structural barri-
ers that relate to a lack of disease-adjusted PA offers and
support as much more impeding for their PA with about
half of participants indicating that a lack of therapeutic
programs reimbursed by health care insurances, a missing
contact person who is specialized in exercise oncology
counseling and treatment as well as a lack of PA offers spe-
cifically designed for people with cancer kept them from
performing PA. The latter is in line with findings from a
previous study where 52% of participants reported to be
unaware of available PA programs [18]. The prevalence
of this kind of structural barriers points out the desire for
more guidance, support, and possibilities to exercise in
a setting that is specifically tailored to the individual’s
health condition. As previous research regarding facilita-
tors for PA among people with cancer has also yielded
preferences for PA programs that are tailored according to
individual abilities and disease states [24—26], the uptake
and adherence to PA after a cancer diagnosis might be
enhanced by the development and implementation of indi-
vidually adjusted PA programs.

We further investigated which individuals, based on their
socio-demographic and medical characteristics, perceived
structural barriers as particularly impeding for their PA. The
analyses yielded a stronger impediment among people with
a higher BMI and lower educational levels, which is in line
with previous research [15]. As these individuals tend to
be less inclined to exercise in general [8, 27, 28], structural
barriers could already influence their intention to initiate
PA. In accordance with Romero et al. [15], impediment by
structural barriers was also higher among younger individu-
als. Of note, a younger age has previously been shown to be
associated with higher post-diagnosis PA levels [9, 29, 30].
A possible explanation for the nevertheless stronger percep-
tion of structural barriers could be that daily obligations like
work or family duties keep younger individuals from search-
ing for possibilities to overcome perceived barriers. With
regard to medical determinants, we found that participants
with co-morbidities reported higher levels of impediment by
structural barriers. This extends previous literature where
co-morbidities as such were identified as barriers for PA
among people with cancer [12, 13]. Physical restrictions
and health issues could thus not only pose a challenge to
exercise but also lead to more insecurity about the safety
of PA, which points out the need for particular guidance
on how and where to safely perform PA in consideration of
individual health conditions.

@ Springer
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Fig.2 Frequencies of participants perceiving impediment for physical activity (PA) by structural barriers

As expected, the perception of structural barriers was
strongly associated with insufficient post-diagnosis PA,
which supports the results of a study among people with
colorectal cancer [17]. However, while Lynch et al. rather
focused on suitable PA facilities and the local environment
and calculated an overall score for structural barriers [17],
we further specified the contribution of thematically dif-
ferent structural barriers. The results indicated that a lack
of information material was most strongly related to insuf-
ficient post-diagnosis PA. Providing information material
appears as a convenient and time-efficient PA interven-
tion method and the relevance of exercise counseling by
HCP as patients’ preferred source of information has been
widely acknowledged in the literature [19, 21, 31, 32].
However, given that physicians often do not feel quali-
fied or lack the time to discuss PA [33-35] and additional
information material has been revealed as a crucial compo-
nent of effective exercise counseling [36], it appears nec-
essary to establish and enhance the access to high-quality
self-educational material for interested individuals. Our
results further indicated that not the local environment but
rather a lack of PA offers specifically designed for people
with cancer, expert contact persons, and financial reim-
bursement kept individuals from performing PA. These
findings have important practical implications as they do

@ Springer

not only highlight the need for suitable exercise programs
for people with cancer but also emphasize the relevance of
informative communication as well as medical and finan-
cial support in this regard.

Considering that previous PA behavior has been shown
to be the strongest predictor of post-diagnosis PA [8], we
further explored the role of structural barriers as a function
of different change patterns for insufficient post-diagnosis
PA. Interestingly, the analyses showed that the perception
of structural barriers was not significant for the pattern
of remaining insufficiently active among individuals who
were not meeting PA guidelines pre-diagnosis. On the one
hand, this could be explained by a floor effect; i.e., individ-
uals with no pre-diagnosis PA did not face any structural
barriers due to their inactivity. On the other hand, other
factors such as low intentions and low perceived behavio-
ral control may be stronger predictors for post-diagnosis
PA behavior among individuals with low pre-diagnosis
PA levels. In contrast, structural barriers seemed to pose
a greater challenge for the maintenance of sufficient PA
levels in the presence of disease-related issues among
previously active individuals. This could explain why
individuals who were highly active before the diagnosis
tend to show stronger decreases in their PA behavior from
pre- to post-diagnosis than those with lower pre-diagnosis
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Table 5 Logistic regression
results on impact of structural
barriers on insufficient post-
diagnosis physical activity (PA),

Becoming insufficiently active® Remaining insufficiently

separately for both possible PA
change patterns

active®

Lack of* OR CI p OR CI p

Information material 1.37 (1.01; 1.71) .005 1.34 (0.98; 1.84) .068
PA offers for people with cancer 1.22 (1.00; 1.49) .048 1.21 (0.93; 1.56) 157
PA offers overall 1.32 (1.00; 1.74) .047 1.18 (0.83; 1.69) 359
Possibility for medical clearance 1.14 (0.96; 1.45) .108 1.30 (0.98; 1.73) .071
Expert contact person 1.39 (1.16; 1.67) <.001 1.14 (0.87; 1.49) 336
Reimbursement for PA programs 1.20 (1.01; 1.43) 044 1.10 (0.86; 1.40) 449

Parks, paths or pools in neighborhood 1.35

Number of barriers

(0.97; 1.89) 078 119
1.16 (1.07;126) <.001 1.10

(0.83; 1.70) 338
(0.97;1.24) 137

OR odds ratio, CI 95% confidence interval, PA physical activity

Separate regression models with dependent variable “insufficient post-diagnosis PA,” i.e., not meeting PA
guidelines of 150 min moderate-to-vigorous PA (MVPA) per week, for each structural barrier. All models
adjusted for age, sex, BMI, educational level, cancer type, time since diagnosis, co-morbidities, and SA
score for PA counseling. Bold values indicate p <.05

“Impediment for PA by structural barriers measured on a scale from 0 “not at all” to 3 “very strongly”;
higher values indicate higher perceived impediment for PA

®Subgroup analysis for participants meeting PA guidelines pre-diagnosis (> 150 min MVPA/week)

“Subgroup analysis for participants not meeting PA guidelines pre-diagnosis (< 150 min MVPA/week)

PA levels [37, 38]. Thus, it appears important to acknowl-
edge that particularly previously active individuals, who
are usually more likely to continue pursuing PA after the
diagnosis, seem to be impeded in their PA by structural
barriers and hence in need of support to overcome these
barriers.

Strengths and Limitations

To our knowledge, this is the first study to comprehensively
investigate determinants and the impact of structural bar-
riers on post-diagnosis PA in people with cancer and the
results reveal important new insights. Nevertheless, some
limitations have to be considered. Our study comprised a
large sample, but is missing detailed data on socioeconomic
status of participants and lacking variance in terms of receipt
of surgery, both factors that have been shown to be relevant
for PA behavior among people with cancer and could be
meaningful predictors of the perception of structural bar-
riers [15, 39]. Data on PA was collected as retrospective
self-report and could therefore be biased. Further, the assess-
ment of PA barriers might not be extensive. While partici-
pants were asked to rate the perception of seven different
structural barriers, other potential barriers to PA like health-
related, social, or personal factors have not been analyzed
in terms of impediment for PA. Therefore, it is not possible
to compare the contribution of structural barriers to other
barrier themes, which would be an interesting research ques-
tion for future studies. Further, it would be interesting for
future research to investigate how structural barriers interact

@ Springer

with psychological variables like intentions or attitudes
towards PA in their effect on post-diagnosis PA. Finally, the
cross-sectional design of our study does not allow causal
inferences.

Conclusion and Implications

In conclusion, our study emphasizes the contribution of dif-
ferent structural barriers to insufficient post-diagnosis PA
among people with breast, prostate, and colorectal cancer.
The analyses revealed differences in the perception of struc-
tural barriers with regard to individuals’ socio-demographic
and medical characteristics, which are relevant for a more
specific targeting of PA interventions. The associations of
almost all structural barriers with insufficient post-diagnosis
PA, particularly among individuals who were sufficiently
active before the diagnosis, do not only highlight the need
for the implementation of individually adjusted PA programs
but further point out the importance of improvements in
patient education as well as medical guidance and financial
support with regard to PA after a cancer diagnosis.

Acknowledgements This study was part of the Momentum Project
that has been supported by a grant from the German Cancer Aid (Grant
No. 110512, 110551, and 111223). We thank Fiona Rupprecht, Lena
Radke, Nina Immel, Sara Kuru, Sophie Madlinger, Elisa Ebler, and
Xenia Peukert for their help in the recruitment, coding procedure, and
data management.



International Journal of Behavioral Medicine (2022) 29:308-320

319

Funding Open Access funding enabled and organized by Projekt
DEAL.

Declarations

Research Involving Human and Animal Participants All procedures
performed in studies involving human participants were in accordance
with the ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

Ethical Approval The study obtained ethical approval the ethics com-
mission of the Faculty of Behavioral and Cultural Studies of the Uni-
versity of Heidelberg [AZ Siev 2015/1-1, AZ Siev 2016/1-2].

Informed Consent Informed consent was obtained from all individual
participants included in the study.The authors declare that they have
full control of all primary data and that they agree to allow the journal
to review our data.

Conflict of Interest 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
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. Demark-Wahnefried W, Rogers LQ, Alfano CM, et al. Practical
clinical interventions for diet, physical activity, and weight control
in cancer survivors. CA Cancer J Clin. 2015;65(3):167-89.

2. Buffart LM, Kalter J, Sweegers MG, et al. Effects and modera-
tors of exercise on quality of life and physical function in patients
with cancer: an individual patient data meta-analysis of 34 RCTs.
Cancer Treat Rev. 2017;52:91-104.

3. Segal R, Zwaal C, Green E, Tomasone JR, Loblaw A, Petrella T.
Exercise for people with cancer: a systematic review. Curr Oncol.
2017;24(4):e290-315.

4. Cormie P, Zopf EM, Zhang X, Schmitz KH. The impact of exer-
cise on cancer mortality, recurrence, and treatment-related adverse
effects. Epidemiol Rev. 2017;39(1):71-92.

5. Patel AV, Friedenreich CM, Moore SC, et al. American College
of Sports Medicine roundtable report on physical activity, seden-
tary behavior, and cancer prevention and control. Med Sci Sports
Exerc. 2019;51(11):2391-402.

6. McTiernan A, Friedenreich CM, Katzmarzyk PT, et al. Physical
activity in cancer prevention and survival: a systematic review.
Med Sci Sports Exerc. 2019;51(6):1252-61.

7. Campbell KL, Winters-Stone KM, Wiskemann J, et al. Exercise
guidelines for cancer survivors: consensus statement from inter-
national multidisciplinary roundtable. Med Sci Sports Exerc.
2019;51(11):2375-90.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Steindorf K, Depenbusch J, Haussmann A, et al. Change pat-
terns and determinants of physical activity differ between breast,
prostate, and colorectal cancer patients. Support Care Cancer.
2020;28(7):3207-18.

Eng L, Pringle D, Su J, et al. Patterns, perceptions, and perceived
barriers to physical activity in adult cancer survivors. Support
Care Cancer. 2018;26(11):3755-63.

Thraen-Borowski KM, Gennuso KP, Cadmus-Bertram L. Accel-
erometer-derived physical activity and sedentary time by cancer
type in the United States. PloS One. 2017;12(8):e0182554.
Hefferon K, Murphy H, McLeod J, Mutrie N, Campbell A. Under-
standing barriers to exercise implementation 5-year post-breast
cancer diagnosis: a large-scale qualitative study. Health Educ Res.
2013;28(5):843-56.

Fisher A, Wardle J, Beeken RJ, Croker H, Williams K, Grimmett
C. Perceived barriers and benefits to physical activity in colorectal
cancer patients. Support Care Cancer. 2016;24(2):903-10.
Blaney JM, Lowe-Strong A, Rankin-Watt J, Campbell A, Gracey
JH. Cancer survivors’ exercise barriers, facilitators and pref-
erences in the context of fatigue, quality of life and physical
activity participation: a questionnaire-survey. Psychooncology.
2013;22(1):186-94.

Clifford BK, Mizrahi D, Sandler CX, et al. Barriers and facilita-
tors of exercise experienced by cancer survivors: a mixed methods
systematic review. Support Care Cancer. 2018;26(3):685-700.
Romero SAD, Brown JC, Bauml JM, et al. Barriers to physical
activity: a study of academic and community cancer survivors
with pain. J Cancer Surviv. 2018;12(6):744-52.

Ottenbacher AJ, Day RS, Taylor WC, et al. Exercise among breast
and prostate cancer survivors—what are their barriers? J Cancer
Surviv. 2011;5(4):413-9.

Lynch BM, Owen N, Hawkes AL, Aitken JF. Perceived barriers
to physical activity for colorectal cancer survivors. Support Care
Cancer. 2010;18(6):729-34.

Fernandez S, Franklin J, Amlani N, DeMilleVille C, Lawson D,
Smith J. Physical activity and cancer: a cross-sectional study on
the barriers and facilitators to exercise during cancer treatment.
Can Oncol Nurs J. 2015;25(1):37-48.

Schmitz KH, Campbell AM, Stuiver MM, et al. Exercise is
medicine in oncology: Engaging clinicians to help patients move
through cancer. CA Cancer J Clin. 2019;69(6):468-84.
Estabrooks PA, Glasgow RE, Dzewaltowski DA. Physical activity
promotion through primary care. JAMA. 2003;289(22):2913-6.
Depenbusch J, Haussmann A, Tsiouris A, et al. The association
between physicians’ exercise counseling and physical activity
in patients with cancer: Which roles do patients’ satisfaction
and previous physical activity levels play? Psychooncology.
2020;29(11):1856-63.

Godin G. The Godin-Shephard Leisure-Time Physical Activity
Questionnaire. Health Fit J Can. 2011;4(1):18-22.

Spittaels H, Verloigne M, Gidlow C, et al. Measuring physical
activity-related environmental factors: reliability and predictive
validity of the European environmental questionnaire ALPHA.
Int J Behav Nutr Phys Act. 2010;7(1):48.

Avancini A, Tregnago D, Rigatti L, et al. Factors influ-
encing physical activity in cancer patients during onco-
logical treatments: a qualitative study. Integr Cancer Ther.
2020;19:1534735420971365.

Blaney JM, Lowe-Strong A, Rankin J, Campbell A, Allen J,
Gracey J. The cancer rehabilitation journey: barriers to and facili-
tators of exercise among patients with cancer-related fatigue. Phys
Ther. 2010;90(8):1135-47.

Elshahat S, Treanor C, Donnelly M. Factors influencing physi-
cal activity participation among people living with or beyond
cancer: a systematic scoping review. Int J Behav Nutr Phys Act.
2021;18(1):50.

@ Springer


http://creativecommons.org/licenses/by/4.0/

320

International Journal of Behavioral Medicine (2022) 29:308-320

27.

28.

29.

30.

31.

32.

33.

34.

Schmidt ME, Wiskemann J, Ulrich CM, 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(4):618-27.

Forbes CC, Blanchard CM, Mummery WK, Courneya KS. A com-
parison of physical activity correlates across breast, prostate and
colorectal cancer survivors in Nova Scotia. Canada Support Care
Cancer. 2014;22(4):891-903.

Lynch BM, Boyle T, Winkler E, Occleston J, Courneya KS,
Vallance JK. Patterns and correlates of accelerometer-assessed
physical activity and sedentary time among colon cancer survi-
vors. Cancer Causes Control. 2016;27(1):59-68.

Kampshoff CS, Stacey F, Short CE, et al. Demographic, clinical,
psychosocial, and environmental correlates of objectively assessed
physical activity among breast cancer survivors. Support Care
Cancer. 2016;24(8):3333-42.

Hardcastle SJ, Cohen PA. Effective physical activity promotion
to survivors of cancer is likely to be home based and to require
oncologist participation. J Clin Oncol. 2017;35(32):3635-7.
O’Leary KA, Estabrooks CA, Olson K, Cumming C. Information
acquisition for women facing surgical treatment for breast cancer:
influencing factors and selected outcomes. Patient Educ Couns.
2007;69(1-3):5-19.

Haussmann A, Ungar N, Gabrian M, et al. Are healthcare pro-
fessionals being left in the lurch? The role of structural barriers
and information resources to promote physical activity to cancer
patients. Support Care Cancer. 2018;26(12):4087-96.

Ligibel JA, Jones LW, Brewster AM, et al. Oncologists' attitudes
and practice of addressing diet, physical activity, and weight man-
agement with patients with cancer: findings of an ASCO survey of
the oncology workforce.v J Oncol Pract. 2019;15(6):e520-e528.

@ Springer

35.

36.

37.

38.

39.

40.

Nadler M, Bainbridge D, Tomasone J, Cheifetz O, Juergens
RA, Sussman J. Oncology care provider perspectives on exer-
cise promotion in people with cancer: an examination of knowl-
edge, practices, barriers, and facilitators. Support Care Cancer.
2017;25(7):2297-304.

Park JH, Lee J, Oh M, et al. The effect of oncologists’ exercise
recommendations on the level of exercise and quality of life in
survivors of breast and colorectal cancer: a randomized controlled
trial. Cancer. 2015;121(16):2740-8.

Huy C, Schmidt ME, Vrieling A, Chang-Claude J, Steindorf K.
Physical activity in a German breast cancer patient cohort: one-
year trends and characteristics associated with change in activity
level. Eur J Cancer. 2012;48(3):297-304.

Fassier P, Zelek L, Partula V, et al. Variations of physical activity
and sedentary behavior between before and after cancer diagno-
sis: results from the prospective population-based NutriNet-Sante
cohort. Medicine. 2016;95(40):e4629.

Naik H, Qiu X, Brown MC, et al. Socioeconomic status and life-
style behaviours in cancer survivors: smoking and physical activ-
ity. Curr Oncol. 2016;23(6):e546-55.

Haussmann A, Gabrian M, Ungar N, Jool3 S, Wiskemann J,
Sieverding M, Steindorf K. What hinders healthcare profession-
als in promoting physical activity towards cancer patients? The
influencing role of healthcare professionals’ concerns, perceived
patient characteristics and perceived structural factors. Eur J Can-
cer Care. 2018;27(4):e12853

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



	Impact and Determinants of Structural Barriers on Physical Activity in People with Cancer
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Method
	Design and Participants
	Measures
	Statistical Analyses

	Results
	Descriptive Statistics
	Determinants of the Perception of Structural Barriers
	Association of Structural Barriers and Insufficient Post-diagnosis PA
	Association of Structural Barriers and Change Patterns for Insufficient Post-diagnosis PA

	Discussion
	Strengths and Limitations

	Conclusion and Implications
	Acknowledgements 
	References


