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Background: Colorectal cancer (CRC) and its treatments cause significant acute, chronic,
or latent adverse effects, leading to decreased physical function and quality of life. Robust
evidence supports the positive effects of physical activity (PA) on various health outcomes
in CRC patients. However, there is limited understanding regarding the factors that
influence PA engagement, including facilitators, preferences, and barriers in this
population.

Purpose: This scoping review aims to document the breadth and depth of literature
concerning the various aspects of PA participation among patients with CRC. We
conducted a scoping review of PA among CRC patients.

Methods: We searched several databases, including PubMed, Web of Science, Embase,
and Cochrane, from their inception to 25 July 2023. Multiple reviewers were involved in all
screening and data abstractions. The search yielded 834 individual citations after removing
duplicates. After screening the titles and abstracts, 20 articles underwent full-text review,
and 11 were included.

Results: Our research findings indicate that among CRC patients, the most prevalent
facilitators/preferences for PA are understanding its importance and perceiving its benefits,
whereas treatment-related effects and lack of time are the most common barriers.

Conclusion: CRC patients have unique facilitators and barriers concerning PA. Further
research and clinical interventions are required to support and encourage this population
to participate in and maintain regular PA.

Keywords: physical activities, colorectal cancer, barriers, facilitators, scoping review

INTRODUCTION

Colorectal cancer (CRC) is the third most prevalent cancer globally and ranks the second leading
cause of cancer-related mortality [1, 2]. Most colorectal cancer patients fail to participate in adequate
physical activity (PA) [3-8]. Modification section: Research shows PA has more benefits for CRC
patients than other cancer types such as breast cancer, including enhancements in physical fitness
and quality of life [9, 10]. Physical exercise is crucial for reducing complications [11-13], CRC
recurrence rates [14-17], cancer-specific mortality, and overall mortality [15, 18, 19]. However,
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evidence suggests that approximately 75% of CRC survivors have
insufficient physical activity [6]. Research also shows a significant
decline in PA levels among cancer survivors during treatment,
and these levels often fail to fully recover to the pre-diagnosis level
[20]. Based on this evidence, it is important to identify the
barriers and facilitators that influence engagement in physical
activity among CRC patients. Although previous systematic
reviews have examined the barriers and facilitators to exercise
in cancer survivors [21], it is important to consider that colorectal
cancer (CRC) patients may have distinct facilitators and barriers
specifically related to the site of their disease. The purpose of this
review is to comprehensively examine the literature and gain
insights into the factors that facilitate, motivate, and hinder
engagement in physical activity among colorectal cancer
(CRC) patients.

METHODS

A scoping review was conducted to explore the existing literature
on PA and exercise among CRC patients, following the PRISMA
guidelines [22]. The scoping review is a rigorous method used to
map research and present results in a format accessible to
knowledge users. It is an increasingly common approach for
mapping broad topics [23]. The six-step framework proposed by
Arksey and O’Malley, which was further developed by Levec et al.,
comprises the following steps: (1) formulating the research
question, (2) identifying relevant literature, (3) selecting
studies, (4) charting the data, (5) synthesizing, summarizing,
and reporting the data, and (6) consulting and translating
knowledge. The review team consisted of knowledge users,
along with a survivor of colorectal cancer (CRC), who actively
participated in the consultation process to ensure the relevance of
the findings to efforts related to PA and exercise provision and to
facilitate the dissemination of the findings.

Formulating the Research Question

Our research question was to explore the facilitators, preferences,
and barriers to PA in CRC patients. For this review, PA was
defined broadly to subsume lifestyle and leisure activity (i.e., any
bodily movement produced by skeletal muscles that results in
energy expenditure [24] as well as structured exercise
(i.e., planned, structured, and repetitive and has as a final or
an intermediate objective to improve or maintain physical fitness
[24]. For this review, sport is defined as a recreational and/or
competitive activity involving skill [24], also considered PA.

Identifying Relevant Studies

The first author developed a comprehensive search strategy with
expert research librarians (HY and ZR). The databases searched
included PubMed, Web of Science, Embase, and Cochrane from
their inception to 27 June 2023. The searches were exclusively
conducted in English without any date or study type restrictions.
Additionally, reference lists of the included articles were manually
searched to identify any potentially eligible resources. Each title/
abstract was screened by two authors independently based on the
pre-determined selection criteria. Discrepancies were resolved
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through discussions. The same process was also applied to full-
text review.

Selecting Studies

The study selection criteria for this review are as follows:

Inclusion Criteria

a: Peer-reviewed published original research (randomized
controlled trials, controlled studies, observational studies,
qualitative studies, and mixed-methods studies). b: Studies
reporting findings that address the research question about this
population. c: Concerning CRC aged >18. Modification section: d:
PA was defined broadly to subsume lifestyle and leisure activity
(ie., any bodily movement produced by skeletal muscles that
results in energy expenditure [16]) as well as structured exercise
(i.e., planned, structured, and repetitive and has as a final or an
intermediate objective to improve or maintain physical fitness
[16]). e: Specific cancer stages are not subject to special restrictions.

Exclusion Criteria
a: Editorials, commentaries, case studies, abstracts, and
review articles.
b: Non-research articles (as this review only focused on
research-related data).

Charting the Data

Two authors abstracted the data using a standardized checklist,
which two additional authors then checked. The data were
categorized according to the research question and themes. The
data abstracted included the first author, year, data type
(ie, quantitative, qualitative), study design (cross-sectional,
cohort, randomized controlled trial, quasi-experimental), sample
size, and participant characteristics (e.g., mean age) (Table 1). In
addition to facilitators, motivators, preferences, and barriers, data
reported as associations are also abstracted and coded as “correlates
of PA.” Similar to the selection of studies, data extraction was
carried out using a collaborative and iterative team approach [25].
Additionally, any disagreements were resolved by discussion.

Synthesizing, Summarizing, and

Reporting Results

Two independent authors (HY and ZR) extracted all relevant
themes. Subsequently, a thematic synthesis was conducted to
categorize facilitators and barriers into common themes
consistently mentioned or identified as important across
multiple  studies. In  quantitative studies  (surveys/
questionnaires), the frequency of the barrier/facilitator was
determined based on the number of times the response was
provided (i.e., 50% of participants reported treatment-related side
effects as a barrier to exercise). For qualitative studies (focus
groups and interviews), frequent themes were determined by the
study authors through thematic analysis of the material.
Therefore, the themes more frequently observed in the
literature were regarded as the prevailing barriers/facilitators to
lifestyle change. A significant theme is defined as a theme that has
been identified in a minimum of three individual studies.
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TABLE 1 | Study characteristics.

Study Data type (related to this Study design
review)

Carla et al. (2019) Qualitative Cross-sectional

Chloe et al. (2016) Qualitative Cross-sectional

Kerry et al. (2005) Qualitative Cross-sectional

Erin et al. (2012) Quantitative Cross-sectional

Andria et al. (2016) Quantitative Prospective
cohort

Kang et al. (2019) Quantitative Cross-sectional

Andrew et al. (2018) Qualitative and Quantitative Prospective
cohort

Chou et al. (2016) Quantitative Cross-sectional

Lora et.al. (2015) Quantitative Cross-sectional

Brigid et al. (2009) Quantitative Cross-sectional

Abigail et al. (2016) Quantitative Cross-sectional

1139 titles imported | 305 duplicates
for removed

834 titles screened | 814 titles irrelevant

9 articles excluded

n=7 did not examine at least
one research question

n=2 no full text

20 full-text articles
assessed for eligibility

P

A 4

11 articles included

FIGURE 1 | lllustrates the PRISMA flow diagram.

RESULTS
Study Selection

The search yielded 834 individual citations after removing
duplicates.  Following  title and abstract screening,
20 underwent were selected for full-text review. Eleven articles
that met the inclusion criteria were included in this scoping
review. See Figure 1 for the PRISMA flowchart.

Study Characteristics

Study characteristics of the 11 included studies are shown in
Table 1. Seven studies reported quantitative data [1, 2, 26-30],
three studies reported qualitative research approaches [31-33]
and one study reported mixed methods [34]. The studies included
in this analysis were published from 2005 to 2019 and were
conducted in six different regions: The United Kingdom [1],
Canada [2, 26, 27], the United States [29, 31, 34], the Netherlands
[32], China [28, 30] and Australia [33].

Barriers and Facilitators in Colorectal Cancer Patients

Data collection Sample Age % Of
method size (mean age) comorbidities

one-on-one interview 15 72.7 55%
Semi-structured 24 69.38 + 4.19 47%
interviews
Telephone interviews 69 599 + 11.2 56%
Mailed questionnaire 600 67.3 78%
Telephone interviews 18 No report 55%
questionnaire survey 168 61.26 + 10.34 54%
questionnaire survey and 44 No report No report
Semi-structured
interviews
questionnaire survey 321 61.98 + 11.45 No report
Mailed questionnaire 843 65.6 + 11.7 No report
Telephone interviews 538 No report 36%
Mailed questionnaire 495 66.75 + 10.86 45%

Overview of Findings
Purpose of Research and Study Designs

Most of the studies that reported quantitative data had a cross-
sectional design (n = 5) [1, 2, 28-30], while others used an RCT or
prospective research design (n = 2) [26, 27], which collected
information relevant to this review as part of their report of their
respective intervention studies.

Obstacles and Facilitators to Physical
Activity Implementation in Colorectal
Cancer Patients

Modification section: This study indicates that the barriers and
factors promoting PA in CRC patients are different from those in
other types of cancer patients. The focus is on time constraints,
the presence of stomas, and adverse weather conditions.

Psychological Barriers

The “psychology” domains were identified as barriers and
facilitators to physical activity. These factors include time
constraints, aversion towards exercise, absence of motivation
for physical activity, and the presence or absence of pleasure
derived from exercising. The lack of time emerges as the most
prominent barrier [1, 2, 26, 28, 31, 32], Modification section:
Point out the most times. For example, I have to go to work, take
care of my family after work, and engage in various social
activities, so I don’t have time for PA at all. Research reports
have linked insufficient physical exercise to various time
constraints, such as work obligations, family responsibilities,
and social commitments [26, 28, 31]. One study emphasized
that patients faced a significant obstacle in engaging in
preoperative exercise due to the need to attend numerous
hospital appointments, which posed a challenge to regular
exercise [32]. Research reports indicate that individuals may
lack motivation and enjoyment in physical activity due to
their limited exercise skills or lack of interest in exercise [1,
26, 27, 31, 34].
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Environment Barriers

The “environment” domains were identified as barriers and
facilitators to physical activity, including physical and social
environments. The physical environment encompasses weather
conditions. Three studies have indicated that poor weather is a
significant barrier to physical activity [28, 31, 34]. One study
reported that unsafe surroundings and a lack of appropriate
facilities were also barriers to physical activity [26]. Social
environment refers to support from the outside world.
Research studies have reported that exercising can facilitate
the formation of new friendships and motivate individuals to
engage in physical activity [1, 31, 32]. Some participants
emphasized the significance of peer support, while others
indicated that the experiences of other patients did not apply
to their situation or even hindered their engagement in the
exercise program [32].

Knowledge and Skills

The “knowledge” and “skills” domains were identified as barriers
and facilitators to physical activity implementation. Several
participants reported needing knowledge or skills to conduct
physical activity assessments [31, 32]. According to the study
reports, participants indicated a lack of familiarity with the
recommended guidelines or perceived them as unsuitable for
their situation [31, 32]. Some participants believed they already
engaged in sufficient physical activity and did not perceive it as
necessary [31, 32]. Lack of knowledge about physical activity
from professionals is also a barrier to physical activity [31, 32].

Disease Barriers

Nine studies have indicated that cancer, treatment side effects,
and physical comorbidities hinder physical activity [1, 2, 26-30,
32, 34]. Modification section: (The included studies indicate that
patients with physical comorbidities have significantly lower
levels of physical activity.) Numerous studies have identified
fatigue as the most prevalent disorder [1, 2, 26, 29, 30]. Due
to the unique nature of the disease, research has shown that
having a stoma is also a barrier for patients to engage in physical
activities [26, 30].

Perceived Benefits

Four studies highlighted the significance of recognizing and
experiencing the benefits of physical activity as a critical factor
in promoting physical activity [1, 27, 28, 32]. Participants
indicated a lack of information regarding the significance of
maintaining or enhancing their physical activity. Several
participants reported experiencing physical and psychological
benefits from engaging in physical activity, which facilitated
their initiation of exercise despite their poor state of health.

DISCUSSION

Modification section: We found that CRC patients face a range of
barriers to PA, some of which are similar to common barriers in
patients and survivors of other cancer types, including absence of
motivation for physical activity, lack of time, lack of PA

Barriers and Facilitators in Colorectal Cancer Patients

knowledge, cancer, treatment side effects, and physical
comorbidities [17]. However, due to differences in disease,
CRC patients also have special barriers in following PA. For
example, the presence of stomas.

In this scoping review, we provide an overview of the
published literature that reported on facilitators, motivators,
preferences, and barriers to engaging in PA and exercise
programs among CRC. The findings of this review suggest
that CRC may require special considerations in the planning
and implementation of exercise programs and the promotion of
physical activity due to the distinct characteristics of the disease.
Specifically, the existence of a postoperative stoma not only
induces shame among patients but also serves as a significant
obstacle to engaging in physical activities. Modification section:
Studies have shown [12] that after psychological intervention in
colostomy patients, compared with the control group, the
intervention group showed a significant improvement in
negative emotions such as anxiety and depression, and was
able to adapt to the stoma as soon as possible and engage in
regular physical activity. Therefore, providing psychological care
and encouraging patients to join stoma associations is crucial as
they can significantly aid in addressing psychological issues.

Time constraints and fatigue pose a common barrier to PA for
CRC Patients. Consequently, high-intensity interval training
(HIIT), which involves repeated bouts of short duration, high-
intensity PA intermingled with periods of lower-intensity active
recovery, has emerged as a potential solution. Previous studies have
investigated the use of HIIT in other cancer survivors [35, 36]. The
results have demonstrated enhanced cardiovascular fitness in
patients and improved cardiac regulation and stress responses
in specific individuals [35]. Shorter-duration programs can
reduce time constraints related to moderate-intensity
interventions. Moreover, offering guidance on integrating
physical activity into daily routines can encourage individuals to
engage in physical activity, such as taking the stairs, walking to a
destination instead of driving, taking a quick walk, exercising while
watching TV, visiting nearby friends instead of calling them etc.

Improving health and engaging in social interaction are
frequently cited as key motivations for exercise, according to
the studies analyzed in this review. These findings are consistent
with those observed in patients diagnosed with other types of
cancer [37]. Family support is crucial as a source of social support
for CRC patients. Participants reported a preference for
exercising individually at home. Although group exercise
provided an opportunity to interact with other patients,
patients were reluctant to discuss their cancer diagnosis with
others in the group [32]. Hence, further research is necessary to
investigate the adoption and compliance with home-based
exercise programs, as well as to determine the possibility of
attaining exercise intensities that are adequately high and
progressive to enhance the physical capacity of patients.

The significance of providing exercise advice and guidance
for PA is apparent. However, research indicates that more than
half of the participants still need to receive specific exercise
advice or guidance. The advice was limited to general
recommendations to increase PA for those who did.
Healthcare professionals play a dual role as barriers and
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facilitators in promoting physical activity engagement among
CRC patients. The study revealed that professionals lacked
confidence in the advice provided. In particular, patients may
need more confidence in participating in physical activity due to
a lack of confidence or consistent advice from healthcare
providers. Hence, training healthcare professionals on the
advantages of guiding CRC patients on physical activity
during their appointments could be beneficial. Moreover,
participants suggested that customizing the advice to each
patient and adapting it according to their changing needs
enhances their adherence to the recommendations.

Our study revealed that CRC patients face various barriers to
PA and exercise engagement. Some of these barriers are
consistent with those commonly observed in patients and
of different cancer types, including cancer
treatment side effects, comorbidities and fatigue [38]. The
findings of this review also suggest the importance of
considering not only the known challenges related to
individual behavioral change and environmental barriers but
also issues specific to CRC and its treatments. Fecal
incontinence and diarrhea are frequently reported symptoms
related to cancer and its treatment in patients with CRC [2, 26,
27, 32]. Reducing the intensity and duration of exercise can help
address issues with incontinence. Engaging in physical activity
at locations with nearby washrooms, such as shopping malls or
community parks, is also beneficial [39]. Paradoxically, research
suggests exercise can improve fecal incontinence and diarrhea in
CRC patients during and after treatment. However, it is worth
noting that these conditions can also be barriers to engaging in
physical activity [40, 41].

Although adherence to PA or exercise is not commonly
explored in studies, the factors influencing initiation and
participation can also affect adherence. However, older adults
with cancer can experience a significant decline in functional
abilities, and patients with CRC also encounter distinct
challenges associated with functional decline [42]. Given that
over 70% of those diagnosed with CRC are aged 65 and above
[32], it is reasonable to expect that patients initiating exercise
programs may encounter difficulties maintaining their regimen,
whether informal physical activity or structured programs.
Lastly, while our primary focus was not to analyze the
delivery format of exercise programs, we observed that most
existing studies on physical activity and exercise programs
predominantly  involve  site-based  group  exercise
interventions or unsupervised home-based independent
exercise activities. To address this issue, it is essential to
explore an alternative approach where exercise interventions
are provided through virtual platforms. These interventions
should be conducted in a group-based, live, supervised
format, allowing patients to participate safely and
conveniently in their own homes.

survivors

Limitations and Strengths

One of the strengths of this review is the implementation of an
extensive search strategy, which successfully identified 11 articles
that satisfied the predefined eligibility criteria. Most studies
produced consistent findings, although the emphasis varied
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depending on the participants involved. This comprehensive
review does not impose any methodological restrictions on the
included studies. Therefore, studies that met the inclusion criteria
included questionnaires/surveys and semi-structured interviews.
Due to inherent differences, particularly between questionnaires/
surveys and interviews, participants may exhibit significant
differences in their responses to specific questions and their
reportage of barriers and facilitators of PA. Additionally, the
selection of reporting personal barriers and facilitators may
differ between questionnaires and interviews. For instance, a
questionnaire may ask directly about age as a possible obstacle
to making lifestyle changes, while an interview might pose guiding
questions that tackle age-related barriers more indirectly.
Therefore, this could influence the participants’ responses and
the subsequent categorization of major themes. Given the limited
literature in this field, all study designs are equally included in the
analysis. Hence, it is challenging to accurately ascertain the
prevalence of major themes and their respective significance
about each other due to the potential impact of research design
on the reporting of barriers and facilitators.

This review obtained feedback from 3135 CRC patients across
11 studies. These individuals varied in age, population,
treatments, and duration of treatment. However, the research
was limited to six regions: the United Kingdom, Canada, the
United States, the Netherlands, China and Australia. Although we
identified similar barriers and facilitators for PA changes among
these populations, it is essential to exercise caution when applying
these findings to similar populations in other regions.

Implications

Physical activity is associated with reduced overall mortality and
colorectal cancer (CRC) mortality. The research revealed that
engaging in sports activities such as golf, bowling, and curling for
a longer duration every week was associated with a lower risk of
colorectal cancer recurrence and improved disease and survival
outcomes [15, 18]. In addition, exercises and programs with an
aerobic component have been shown to improve cardiovascular
endurance, self-esteem, and quality of life in CRC [27].
Importantly, aerobic exercise is the most common form of
treatment for CRC. Aerobic exercise therapy is administered
to nearly 50% of patients diagnosed with CRC. Adverse side
effects commonly include fatigue, diarrhea, skin irritation, and
hand-foot syndrome [27]. Exercise has been shown to benefit
patients in preventing or reversing treatment-related side effects
[40, 43-47]. Therefore, it is essential to initiate a discussion
concerning exercise and appropriate referrals to alleviate the
adverse effects of aerobic exercise.

From a research perspective, considering the unique needs of
CRC, patient-engaged research can be advantageous in
designing research studies and exercise interventions. This
approach focuses on tailoring and accommodating individual
preferences and needs while ensuring feasibility and
acceptability among the population. Furthermore, additional
research is necessary to investigate the factors associated with
exercise adherence in this population, considering the
difficulties and barriers related to treatment-side effects and
functional declines. Moreover, researching to identify strategies
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that can help clinicians overcome barriers to initiating exercise-
related discussions with patients may also be beneficial.
Furthermore, it is necessary to extend the scope to include
investigating online exercise programs that are group-based,
supervised, and conducted remotely from home. This research
should focus on assessing the feasibility and efficacy and
consider aspects of acceptability, preferences, and
potential barriers.

In clinical practice, oncology clinicians should regularly
assess patients’ current level of physical activity, initiate
discussions about the benefits of physical activity and
exercise, advise patients to maintain an active lifestyle and
refer patients (unless contraindicated) to appropriate
programs. Modification section: However, these may vary
depending on the medical available
resources. Whenever possible, patients should be referred to
cancer exercise specialists or other qualified healthcare
professionals  for further evaluation and exercise
recommendations and prescriptions [48]. Regarding the
timing of introducing the subject of physician assistance
(PA) and illustrating its potential benefits within the
context of patient care (PC), it is advisable to address it
sooner rather than later. Ideally, this should occur before
the initiation of treatment or even during the watch-and-
wait phase (a potentially calmer time for the patient),
gastroenterologist and/or family physicians.

environment or

CONCLUSION

CRC patients have unique facilitators and barriers concerning PA
and exercise program participation. Further efforts are required
from both the research and clinical practice perspectives to
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