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Abstract
Purpose Exercise has been shown to improve the health and
well-being of people who have survived cancer. Yet, less than
40% of cancer survivors in Australia meet the recommended
150 min of moderate-intensity physical activity per week. Our
objective was to systematically review the literature regarding
barriers, facilitators and preferences for exercise for survivors
of cancer.
Method MEDLINE, EMBASE, CINAHL, PsycINFO and
Scopus were searched for qualitative and quantitative arti-
cles addressing barriers, facilitators and preferences for ex-
ercise in cancer survivors. Quality assessment was per-
formed by two independent reviewers using the Mixed
Methods Appraisal Tool. Thomas and Harden’s method of

thematic synthesis was used to amalgamate qualitative data
while descriptive statistics were used to collate quantitative
data.
Results Nineteen studies were included (9 qualitative and 10
quantitative). Persisting treatment-related side effects was the
most commonly reported barrier to initiating or maintaining
exercise, followed by lack of time and fatigue. The most com-
mon facilitators of exercise were gaining a feeling of control
over their health as well as managing emotions and mental
well-being, while the preferred method of exercise was walk-
ing. We also identified a lack of useful information provided
to survivors regarding exercise.
Conclusion Treatment-related side effects, lack of time and
fatigue were key barriers to exercise for survivors of varied
cancer types. Insufficient patient education may contribute to
the belief that exercise is not helpful when experiencing side
effects of treatment, including fatigue. Identifying barriers and
facilitators leads to improved support and education from
health professionals which is required to provide safe and
effective exercise recommendations for survivors.
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Improvements in detection and treatment of cancer, com-
bined with the ageing of the population have contributed to
the growing number of cancer survivors [1, 2]. Those who
survive their cancer experience a range of adverse effects
from the cancer and its treatment, including fatigue, disrupted
sleep, neuropathy, chronic pain, loss of physical function,
impaired cognition, depression and anxiety, and decreased
quality of life [3–5]. Loss of lean muscle mass accompanied
by a decrease in muscle strength and endurance also impacts
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heavily on the physical functioning of cancer patients and
survivors [6].

A meta-analysis of 14 studies, including 1047 partici-
pants (intervention n = 522; control n = 525) and conducted
in 2016, found that strength exercises were effective in im-
proving lower limb muscle strength and function, as well as
preventing the loss of lean body mass in patients undergo-
ing chemotherapy [7]. Similarly, a meta-analysis of 34 stud-
ies with a total of 641 participants investigated the effect of
aerobic, resistance and combination exercise interventions
on objective measures of physical function in cancer survi-
vors [8]. They reported significant improvements in peak
oxygen consumption, peak power output, 6-min walk dis-
tance, bench press weight, leg press weight and right hand-
grip strength as well as the physical and social functioning
domains of quality of life. Additional studies also suggest
that higher levels of physical activity are associated with
decreased all-cause mortality as well as cancer-specific
mortality in breast, colorectal, prostate, lung and ovarian
cancer survivors [9–12]. A review of 71 prospective cohort
studies showed a minimum of 2.5 h per week of moderate-
intensity physical activity led to a significant decrease in
cancer mortality (13%), while high-intensity physical activ-
ity had a 27% reduction [13]. Furthermore, a recent system-
atic review found that 17 out of the 30 reviewed studies
reported a significantly lower risk of cancer-specific mor-
tality with higher exercise levels as well a significantly
lower risk of all-cause mortality among patients with higher
exercise levels [14].

Despite the robust evidence of the positive effects of
exercise for cancer survivors, most cancer survivors are
not meeting the recommended physical activity guidelines
of 150 min per week of moderate-to-vigorous aerobic
physical activity, as well as 2–3 strength training sessions
per week [15–17]. While this may be comparable to the
general population [16, 18], cancer survivors have an in-
creased need for the beneficial effects of exercise given the
increased comorbidities experienced in this population
[14].

While exercise is highly beneficial, cancer survivors face
a range of factors that may impede or facilitate their partic-
ipation in physical activity. Identifying key barriers to ex-
ercise may help clinicians overcome these issues by provid-
ing support and education, as well as access to reliable
sources of information. A diverse body of literature exists,
providing both qualitative and quantitative data which
identifies barriers and facilitators of exercise for cancer sur-
vivors. However, to this point no studies have integrated
this information. The aim of this paper is to systematically
review the qualitative and quantitative literature regarding
barriers and facilitators for exercise experienced by cancer
survivors. The secondary aim is to review the exercise pref-
erences of cancer survivors.

Methods

Search strategy

We registered with PROSPERO (Registration number 2016:
CRD42016036620) inMarch 2016 after the completion of the
literature search and prior to the selection of articles for ex-
traction of data. The systematic literature search was conduct-
ed using five databases (MEDLINE/Pubmed, EMBASE,
CINAHL Scopus and PsycInfo) for appropriate papers until
February 2016. A professional scientific librarian helped
with the development of the search terms which included
(neoplasm OR cancer OR malignancy) AND (exercise OR
physical activity OR exercise therapy OR motor function
OR kinesiotherapy) AND (survivor OR survivors OR
survivorship).

Inclusion and exclusion criteria

Peer-reviewed papers published between the 1 January 2000
and February 2016 were included in this search. Studies
containing qualitative or quantitative data pertaining to bar-
riers or facilitators of exercise initiation in people who had
undergone treatment for cancer were included. Barriers to
exercise are described as patient-reported reasons for not
exercising or adhering to an exercise intervention, while fa-
cilitators of exercise are reasons described by survivors
which motivate them to initiate exercise or adhere to an ex-
ercise program. This may include their beliefs surrounding
the risks and benefits of exercise. Papers were excluded if
they did not meet the primary research objective, that is that
review of the content did not identify any data pertaining to
barriers and/or facilitators of exercise in cancer survivors.
Articles were not excluded if the data presented supporting
the absence of effect or even a negative effect of the exercise
program on the primary outcomes presented in these articles.
Qualitative studies were included if they reported on barriers
or facilitators of exercise using open discussion, focus
groups and semi-structured interviews. Articles were exclud-
ed if the participant cohort was outside of 18–80-year age
range, if participants had metastatic disease or were still un-
dergoing treatment. Participants undergoing adjuvant hor-
mone therapy were not excluded. Studies including partici-
pants with metastatic disease were excluded unless they had
performed a sub-analysis of patients who had completed
treatment or were considered ‘cancer-free’. Adult survivors
of childhood cancer were included if they were at least
5 years post cancer treatment.

Selection procedure

All titles were initially screened (BC), removing duplicate ref-
erences, conference abstracts and unpublished dissertations.
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All titles were then screened by two independent reviewers
(DM; CXS). Any discrepancies were discussed and resolved
with a third reviewer (BB). The same screening process was
repeated for abstract and full text screening.

Quality assessment (risk of bias)

Study quality was assessed using the Mixed Methods
Appraisal Tool (MMAT-Version 11). This tool was developed
for the appraisal of methodological quality of qualitative,
quantitative and mixed methods studies [19–21]. The tool
has been used for quality assessment in similar mixed method
systematic reviews [22, 23]. Each study included in the quality
assessment was evaluated by two independent reviewers
(DM; CXS) with any discrepancies mediated by a third re-
viewer (BC). Each study was assigned a score based on the
number of criteria met (25%—one criteria met; 100%—all
criteria met). Studies were excluded from the review if they
scored less than 75% for quality, meaning that they fulfilled a
maximum of only two of four criteria. Low scores on the
MMAT have been used previously as a basis for excluding
low quality studies [21].

Data extraction

Initial extraction of data relating to demographics and study
design was consistent across qualitative and quantitative
papers. A data extraction form was created and used to
gather demographic and study design information from all
papers. Thomas and Harden’s thematic synthesis was used
to categorise barriers and facilitators into themes across
qualitative studies [24]. The frequency of barriers, facilita-
tors and preferences in quantitative studies were then tal-
lied. Barriers, facilitators and preferences from qualitative
and quantitative studies were integrated by combining sim-
ilar themes.

A weighted sum was calculated to permit a synthesis of
barriers, facilitators and preferences identified across studies.
Following the categorisation of barriers, facilitators and pref-
erences across included studies, each of these factors was
assigned a weighting according to its identified importance.
A three-point scale was developed and applied to the data of
each study. Factors that were most frequently reported, or
were identified as most pertinent by the study authors, were
assigned a score of 3; those factors that were of moderate
frequency or pertinence were assigned a score of 2, and those
with the lowest frequency of reporting or emphasis of perti-
nence were assigned a score of 1. If a barrier, facilitator or
preference was not reported, it was assigned a score of 0. A
default score of 2 was assigned for barriers, facilitators or
preferences that were not able to be rated, but were reported.
Total scores were summed to determine the overall

importance of any one barrier, facilitator or preference across
all included studies.

In quantitative studies, if a given barrier, facilitator or
preference had been reported by a large proportion of partic-
ipants (> 50%), or was rated as being of high importance, it
would be assigned a score of 3. If it had only been reported
by a small proportion of participants (< 25%), it was
assigned a 1. In qualitative studies, if a given barrier, facili-
tator or preference had been deemed to be of high impor-
tance by the study authors then it was assigned a 3 and if it
had been deemed to be of negligible importance it was
assigned a 1. Three independent reviewers (BC; DM;
CXS) assigned scores to each of the barriers, facilitators
and preferences encountered throughout all included studies.
As seen in Fig. 2, the scale represents the highest possible
score that could be obtained by each barrier if it was reported
in every publication and considered of high importance (bar-
riers to exercise = maximum score of 60; facilitators of exer-
cise = maximum score of 30). An inter-rater reliability к of
0.84 for quantitative studies and 0.85 for qualitative studies
was calculated, suggesting a high level of agreement among
reviewers [25]. Any discrepancies were resolved by a fourth
reviewer (BB).

Results

Search results and overview of studies included

The initial search yielded 5438 articles (Fig. 1). Based on the
inclusion/exclusion criteria, 4723 articles were removed.
Seven hundred fifteen were read in full, with 673 removed
due to not distinguishing between survivors being on and off
treatment, having participants < 18 years of age, or the paper
not meeting the primary research objective (i.e. not recording
any data pertaining to barriers and/or facilitators of exercise in
cancer survivors). The 42 remaining articles underwent qual-
ity assessment with the MMAT. Twenty-three were removed
due to inadequate quality (MMAT < 75%), and 19 studies
were included in this systematic review (a summary of study
quality for all 42 studies can be found in supplementary
materials).

Eleven quantitative and nine qualitative studies, published
between January 2005 and February 2016, were included and
study characteristics can be found in Tables 1 and 2. Seven
studies were conducted in survivors of breast cancer, five in
prostate cancer, three in colorectal cancer, and four studies
conducted in a mixed population with a representative spread
of other common cancers. While all participants had complet-
ed treatment, the range in time from treatment was broad,
ranging from 3 weeks after treatment completion to over
6 years post treatment.
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Barriers and facilitators of exercise

The reported barriers and facilitators were consistent across
quantitative and qualitative studies, with the most common
barriers to exercise being treatment-related side effects, lack
of time and fatigue (Fig. 2). Chronic diarrhoea was frequently
reported as a barrier to exercise for colorectal cancer cohorts,
and colostomy bags were a barrier specific to their cancer
treatment. Breast cancer survivors reported lymphedema,
shoulder stiffness, and myalgia and arthralgia (described as
‘aches and pains’) as treatment-related side effects, and pros-
tate cancer survivors reported incontinence as a treatment-
related side effect that hindered exercise participation.
Among both qualitative and quantitative studies, there was
no separation between fatigue as a treatment-related side effect
and fatigue unrelated to cancer treatment. Participants reported
treatment-related side effects as a barrier separately to fatigue
as a barrier, warranting a division between the two in this
review. No distinction within the studies was made between
the degree of fatigue experienced, and whether this
fatigue interrupted function. Phrases that were used to identify
fatigue as a barrier included ‘fatigue’, ‘too tired’ and ‘not
enough energy’, potentially encompassing a range of

symptoms, some more disabling than others. Not knowing
what do to or a lack of information was a significant barrier
to initiating and maintaining exercise noted in this review.
Important issues included a lack of information from health
professionals and a lack of knowledge surrounding exercise
type and intensity that is safe and effective. The strongest fa-
cilitators of exercise were improved physical health, improved
mental well-being, gaining a sense of control over their health
and lives, and social benefits of exercise (Fig. 2).

Exercise preferences

A limited number of the included studies collected informa-
tion regarding cancer survivors’ preferences for exercise
(5/19, 26% of studies). When addressing preferences for ex-
ercise, it was found that survivors preferred walking as the
type of exercise, at a moderate intensity, beginning either im-
mediately after completing treatment or 3–6 months after
treatment completion. When receiving exercise counselling
or advice, survivors preferred to receive information face-to-
face but with the option to exercise at home either supervised
or unsupervised.

Fig. 1 CONSORT diagram of
literature search
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Table 1 Summary of study characteristics of qualitative publications included in this review

Study Aim Outcome
measure

Sample
size

Population Diagnosis Time from
treatment

MMAT
score
(%)

Anderson
et al.
(2010)
[26]

To identify the
acceptability and
feasibility of a
3-month,
personalised
lifestyle
intervention
including diet,
exercise and
weight
management

In-depth
interviews

N = 18 Sample selection:
purposive sample
of study
participants

Mean age:
61.1 years

Gender: 50% male,
50% female

Setting: Tayside,
Scotland residents
recruited via the
colorectal cancer
nursing team

Ethnicity: not
specified

Social/economic
factors: medium
to low social
deprivation

Colorectal
cancer

6–46 weeks
post-surgical
intervention, seven
participants living
with a stoma

75

Bulmer
et al.
(2012)
[27]

Provide an in-depth
description of
women’s experi-
ences with
exercising during
or after their
breast cancer
treatments, specif-
ically their per-
ceptions of bene-
fits of exercise

In-depth, 90 min
interviews

N = 45 total,
N = 15
post
treatment
(post
treatment
popula-
tion only
analysed
in this
study)

Sample selection:
purposive sample
of study
participants

Mean age:
53.1 years

Gender: female
Setting: recruited

from 2 oncology
practices, San
Francisco,
California

Ethnicity: majority
white

Social/economic
factors: majority
college educated
and employed

Breast
cancer

Not specified 75

Cormie
et al.
(2015)
[28]

Provide an in-depth
description of the
experience of su-
pervised exercise
programs among
men with prostate
cancer, identify-
ing elements criti-
cal to optimising
engagement and
ongoing exercise
participation

Semi-structured
interviews

N = 12 Sample selection:
purposive
sampling of study
participants

Mean age:
75.3 years

Gender: male
Setting: a tertiary

exercise oncology
centre, Perth
Australia.

Ethnicity: not
specified

Social/economic
factors: majority
married,
non-tertiary edu-
cated

Prostate
cancer

Mean time from
diagnosis:
6.4 years

100

Craike
et al.
(2011)
[29]

Gain an in-depth un-
derstanding of the
factors that influ-
ence participation
in physical activity

Semi-structured
interviews

N = 18 Sample selection: a
stratified
purposeful
selection of
participants

Prostate
cancer

Minimum 6 months
post treatment (not
including ongoing
hormone
treatment)

75
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Table 1 (continued)

Study Aim Outcome
measure

Sample
size

Population Diagnosis Time from
treatment

MMAT
score
(%)

Mean age:
63.5 years

Gender: male
Setting: two public

and one private
health service in
Melbourne,
Australia

Ethnicity: not
specified

Social/economic
factors: not
specified

Hefferon
et al.
(2013)
[30]

Understanding
barriers to
exercise
implementation
5-year post-breast
cancer diagnosis:
a large scale qual-
itative study

Semi-structured
research interview

N = 83 Sample selection:
purposive
sampling of study
participants

Age range:
29–76 years

Gender: female
Setting: not specified
Ethnicity: not

specified
Social/economic

factors: a range of
sociodemographic
backgrounds

Breast
cancer

5 years post
diagnosis

75

Lim et al.
(2013)
[31]

Explore how
Chinese
American,
Korean American
and Mexican
American women
modify their
health behaviours
following breast
cancer treatment
and identify
motivators and
barriers that
influence their
change

Six focus groups N = 42 Sample selection:
purposive
sampling.

Mean age:
53.6 years

Gender: female
Setting: community-

and
hospital-based
support groups
and hospital can-
cer registries in
Los Angeles,
California

Ethnicity: 50%
Chinese
American, 26%
Korean
American, 24%
Mexican
American

Social/economic
factors: Chinese
Americans
majority tertiary
educated and
employed;
Korean American
majority
completed high
school or tertiary
educated and
homemaker;

Breast
cancer

1–5 years post
diagnosis

75
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Table 1 (continued)

Study Aim Outcome
measure

Sample
size

Population Diagnosis Time from
treatment

MMAT
score
(%)

Mexican
American
majority not
completed high
school and
homemaker

Martin
et al.
(2015)
[32]

To examine the lived
experience of
both breast and
prostate cancer
survivors
participating in an
exercise
intervention to
determine how a
multimodal
intervention may
be designed to
optimally engage
both populations

Focus group
sessions

N = 31 Sample selection:
purposeful
sampling

Mean age: not
specified

Gender: 39% male,
61% female

Setting: hospitals
and cancer
associations in the
Perth
metropolitan area
and the Fremantle
general
practitioner
network.
Australia

Ethnicity: not
specified

Social/economic
factors: not
specified

Breast cancer 61%,
prostate cancer
39%

All participants
completed
treatment. Time
from treatment not
specified

75

Midtgaard
et al.
(2011)
[33]

To describe the post
treatment cancer
survivors lived
experience of
long-term mainte-
nance of physical
activity

Semi-structured
focus group
interviews

N = 23 Sample selection:
strategic selection
of information
rich cases

Median age:
50 years (range
29–70)

Gender: 74%
female, 26% male

Setting: Copenhagen
University
Hospital,
Copenhagen,
Denmark

Ethnicity: not
specified

Social/economic
factors: majority
of participants
tertiary educated

Breast cancer: 57%,
ovarian cancer
13%, prostate
cancer 13%,
colon cancer 9%,
testicular cancer
4%,
haematological
cancer
(leukaemia,
Hodgkin’s
disease, etc.) 4%

Median = 26 months
(range
21–30 months)

75

Rabin
et al.
(2011)
[34]

To identify potential
barriers to
participation in
behavioural
programs

Semi-structured,
individual
interviews

N = 20 Sample selection:
non-purposeful
sampling strategy

Mean age:
33.5 years
(18–39)

Gender: 75%
female, 25% male

Setting: participants
identified through
the tumour

Thyroid cancer
(n = 9), breast
cancer (n = 2),
melanoma (n = 2),
sarcoma (n = 1),
leukaemia (n = 1),
Hodgkin’s
lymphoma
(n = 1),
endometrial
cancer (n = 1),

Completed all
treatment and in
remission, time
from treatment not
specified

75
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Discussion

This systematic review is the first to comprehensively review
barriers and facilitators of exercise for cancer survivors,
encompassing both qualitative and quantitative studies.
Cancer survivors face a range of barriers when initiating ex-
ercise, some of which are experienced by the general popula-
tion, but also others that are specific to their cancer treatment
[45]. We identified the key barriers to exercise, which were
treatment-related side effects, lack of time and fatigue. We
further established the key facilitators of exercise including
improved physical health, improved mental well-being,
gaining control and the social benefits of exercise. The most
pertinent barriers and facilitators were consistently reported
across qualitative and quantitative studies and these were rated
similarly in terms of importance in each study. Barriers to
exercise that have been identified in large randomised con-
trolled trials are consistent with the findings of this review.
Lack of time, fatigue and treatment-related side effects are
reported as the most pertinent barriers to exercise in an RCT

setting as they are in a community setting [39]. We established
that the preferred mode of exercise was walking at a moderate
intensity after the completion of treatment.

Treatment-related side effects were the most reported bar-
riers to exercise. This general descriptor encompassed a host
of side effects related to cancer treatment. It is reported that
some side effects of treatment may resolve quickly while other
late effects of treatment may persist or not develop until fur-
ther into survivorship [46]. This may create a large variance in
the treatment-related side effects experienced by each individ-
ual and the impact that this may have on their ability to
exercise.

Fatigue is one of the most commonly reported side effects
of cancer treatment [47], and therefore predictably, was report-
ed frequently as a barrier to exercise. Cancer-related fatigue
has been shown to affect approximately 70% of patients who
have undergone chemotherapy or radiotherapy [47]. It un-
dergoes a natural history of decreasing severity over the first
12 months after treatment, with a smaller proportion of survi-
vors experiencing persisting fatigue after this point [48, 49]. In

Table 1 (continued)

Study Aim Outcome
measure

Sample
size

Population Diagnosis Time from
treatment

MMAT
score
(%)

registry at a local
hospital

Ethnicity: 90%
White
non-Hispanic

Social/economic
factors: majority
were college
educated (85%),
85% were
employed full
time or part time,
70% with a
household income
of $50,000 or
above

brain
cancer (n = 1)

Wright-St
Claire
et al.
(2013)
[35]

Explore the lived
experiences of
physically active
prostate cancer
survivors on
androgen
deprivation
therapy who
exercise
individually

Conversational-style,
in-depth individual
interviews

N = 3 Sample selection:
purposive
recruitment
method

Age range:
74–88 years

Gender: male
Setting: participants

living in the
community and
private residences
in Auckland, New
Zealand

Ethnicity: not
specified

Social/economic
factors:

Prostate
cancer

Currently receiving
ADT for 3–4 years

75
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Table 2 Summary of the study characteristics of quantitative publications included in this review

Study Aim Outcome
measure

Sample size Population Diagnosis Time from
treatment

MMAT
score
(%)

Arroyave
et al.
(2008)
[36]

To determine childhood
cancer survivors
barriers to increasing
exercise and
consuming less fat
and more fruits and
vegetables, whole
grains, and
calcium-rich foods

Perceived barriers
survey comprised of
items from previous
studies

N = 85 (total
sample
N = 118.
> 18 years
sample only
analysed in
this study)

Sample
selection: -
convenience sample

Mean age: 21.6 years
Gender: 45% male,

55% female
Setting: comprehensive

cancer centre
Ethnicity: 85%

Caucasian
Social/economic

factors: not specified

CNS
(N = 47),
lympho-
ma
(N = 22),
leukae-
mia
(N = 49)

100

Charlier
et al.
(2013)
[37]

To compare the
contribution of
cancer-related deter-
minants with more
general ones in
explaining physical
activity 3 weeks to
6 months post treat-
ment

Newly designed
questionnaire
surrounding
psychosocial
determinants derived
from previous studies
of healthy and
diseased

N = 464 Sample selection:
Purposeful
recruitment strategy

Mean age: working:
53.1 years,
non-working:
49.3 years

Gender: female
Setting: several

Belgium hospitals
Ethnicity: not specified
Social/economic

factors: 56%
secondary school
educated, 32% higher
education/university
educated

Breast
cancer

3 weeks to
6 months
post
treatment

100

Coups et al.
(2009)
[38]

Identify the correlates of
physical activity in
lung cancer survivors

Barriers self-efficacy
scale (BSES) plus an
additional three items
added by investiga-
tors pertaining to lack
of energy, lack of time
and health problems.
The exercise decision
balance questionnaire
(EDBQ); 10 item
perceived barriers
questionnaire; social
support for exercise
scale (SSES);
Environmental
Supports for Physical
Activity Long
Questionnaire

N = 175 Sample selection:
purposeful
recruitment strategy

Mean age: 68.72 years
Gender: 63.4% female
Setting: patients from

Memorial
Sloan-Kettering
Cancer Centre, New
York, USA.

Ethnicity: 92.6%
non-Hispanic White,

Social/economic
factors: 50% college
educated, 20% some
college, 29.9% high
school educated or
less

Lung
cancer

1–6 years

post-surgical treat-
ment 100

Courneya
et al.
(2005)
[39]

Assess the exercise
barriers of colorectal
cancer survivors
trying to exercise as a
part of a home-based
exercise trial

Exercise barriers were
assessed on a weekly
basis via telephone
call if they had not
reached exercise
guidelines. They were
asked the main reason
for not exercising and
their response was
recorded

N = 62 Sample selection:
Purposeful sampling
method

Mean age: 59.95 years
Gender: 56.5% male
Setting: Cross Cancer

Institute (CCI),
Edmonton, Alberta.

Ethnicity: not specified
Social/economic

factors: majority

Colorectal
cancer

6 months
post
treatment

100
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Table 2 (continued)

Study Aim Outcome
measure

Sample size Population Diagnosis Time from
treatment

MMAT
score
(%)

married, earning over
$40,000/year

Gho et al.
(2013)
[40]

To determine the
relationship between
exercise bra
discomfort and
exercise behaviours

Direct, closed ended
response item to
which the participants
could respond yes or
no

N = 432 total.
Completed
treatment
N = 148
(completed
treatment
population
only included
in this
analysis)

Sample selection:
purposeful sampling

Age range: majority
30–69 years

Gender: female
Setting: women living

in communities
across Australia
recruited through
Breast cancer
network Australia

Ethnicity: not specified
Social/economic

factors: not specified

Breast
cancer

Mean of
4.3 years
from
comple-
tion of
treatment

75

Gjerset et al.
(2011)
[41]

Investigate the interest
and preferences for
exercise

Five multiple choice
questions from a
previous publication

N = 1284 Sample selection:
purposeful sampling
procedure

Mean age: 56.6 years
Gender: 56% female
Setting: Norwegian

radium hospital
central register

Ethnicity: not specified
Social/economic

factors: 41% high
school educated,
36% college
educated. 55% Part
or full time educated

18%
prostate,
12%
testicular,
25%
breast,
25%
lympho-
ma, 21%
gynae

Mean time
from
diagnosis
42.9 mon-
ths

100

Kang et al.
(2014)
[42]

To identify barriers to
exercise in colorectal
cancer patients
according to their
demographic profile,
treatment status, and
physical activity level

The Exercise Barrier
Questionnaire for
Older Adults was
revised to include
cancer-related barriers
that were reported in
previous studies

N = 427 total,
N = 286 off
treatment (off
treatment
population
only included
in this
analysis)

Sample selection:
purposeful sampling
procedure

Mean age: 47.1% under
60 years

Gender: 63% male
Setting: Shinchon

Severance Hospital,
Korea

Ethnicity: not specified
Social/economic

factors: 87%
married,
52.5%> $2000
monthly income

Colorectal
cancer

Not specified 75

Karvinen
et al.
(2007)
[43]

To identify the exercise
programming and
counselling
preferences of bladder
cancer survivors

10 closed ended items
asked about exercise
programming
preferences, while 3
open ended items
asked participants to
list exercises they
were interested in.
questions were
derived from previous
studies

N = 397 Sample selection:
purposeful sampling
procedure

Age: 70% over 65 years
Gender: 74.3% Male
Setting: Alberta cancer

registry, USA
Ethnicity: not specified
Social/economic

factors: 79.1%
married/common
law, 56.9% less than
$40,000/year
income, 62.2%

Bladder
cancer

53.4% more
than
60 months
since
diagnosis

75
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this context, exercise has been shown to be an effective mod-
erator of cancer-related fatigue and to play an important role in
improving patient function [50]. Similarly, it ameliorates
many other common treatment-related side effects, including
decreased quality of life, reduced cardiorespiratory fitness and
physical functioning [51, 52]. However, exercise as a treat-
ment for fatigue requires support and education to inform
patients of the most safe and effective way to start exercising,
with behavioural change strategies required to improve adher-
ence [53].

Lack of time was another prominent barrier to exercise,
consistent with reports for a range of chronic diseases and in
healthy populations [54, 55]. This is a difficult barrier to ad-
dress, but possible solutions include behaviour change strate-
gies to elevate the priority of exercise [53, 56], readily acces-
sible exercise facilities [57, 58] and even high-intensity exer-
cise options that may be more time efficient. High-intensity
interval training (HIIT) is effective at improving aerobic ca-
pacity and decreasing metabolic and cardiovascular risk in
chronic disease populations [59] and offers a more time effi-
cient option for exercise training [60]. HIIT has been shown to
be tolerated by cancer survivors and preliminary studies show
positive effects, comparable to traditional exercise methods
[61]; however, more research is required to elicit the clinical

benefits of HIIT for cancer survivors [60, 61]. Motivational
interviewing may have a role in overcoming common
lifestyle-related barriers such as time management and has
been shown to be effective in increasing exercise adherence
[62]. While access to exercise counselling services may be
available to a limited extent throughout hospitals, cancer sur-
vivors report limited guidance on how to access exercise
counselling and program services [63]. Notably, the greatest
behaviour change comes with face-to-face delivery of
counselling and supervision of exercise services [64].
However, recent meta-analyses of exercise interventions in
cancer populations have shown a considerable effect of tele-
phone or email counselling services. This may represent a
more affordable and feasible avenue of support for some sur-
vivors [64, 65].

Much research has been conducted identifying cancer di-
agnosis as a potentially constructive experience in terms of a
‘teachable moment’ [66]. This refers to a chance to provide
support and education to survivors that may impact their life-
style choices, decreasing their risk of suffering from common
comorbidities associated with cancer survivorship [67]. This
significant proportion of survivors reporting a lack of knowl-
edge surrounding exercise may highlight a gap in relation to
exercise information as part of the supportive care being

Table 2 (continued)

Study Aim Outcome
measure

Sample size Population Diagnosis Time from
treatment

MMAT
score
(%)

completed high
school or less

Ottenbacher
et al.
(2011)
[44]

Identify and compare
baseline exercise
barriers among breast
and prostate cancer
survivors

Telephone interview
using a checklist
which included 14
personal, social and
environmental
barriers previously
reported in the
literature

N = 452 Sample selection:
participants selected
from a pool of
participants who had
previously completed
the FRESH START
intervention.

Mean age:
breast = 53.5 years,
prostate = 62 years

Gender: 57% female
Setting: several cancer

registries and
oncologic practices
throughout North
America

Ethnicity: breast = 78%
white,
prostate = 89%
White

Social/economic
factors: breast = 54%
college educated,
prostate = 62%
college educated

57% breast
cancer,
43%
prostate
cancer

Not specified 100
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delivered after the completion of treatment. Alternatively,
while information may be available, more guidance on where
and how to access this information from health professionals
and the counselling approaches previously discussed may be
of benefit [63].

Traditional family caregiving roles and lack of support
from family were perceived as significant barriers to ex-
ercise among a cohort of Mexican American, Chinese
American and Korean American breast cancer survivors.
This was not commonly reported among other studies
and may provide some insight into cultural differences
in attitudes towards exercise. Similarly, this article high-
lights that cultural differences may exist in relation to
health behaviours and further research should be con-
ducted to identify barriers and facilitators of exercise
for people of non-White Caucasian, cultural backgrounds
[68].

None of the included studies addressed differences in bar-
riers and facilitators in relation to aerobic exercise vs resis-
tance exercise. These two differing types of exercise might in
fact pose different obstacles for cancer survivors. While some
reported barriers, such as ‘no facilities’ and ‘don’t know what
to do’, may bemore specific to resistance exercises rather than
common aerobic exercise such as walking, no distinction be-
tween the two types of exercise was made. Beneficial effects
of resistance exercise have been shown in the cancer survivor
population [69, 70]. Our present results show that survivors
express a clear preference for walking as their preferred meth-
od of exercise. This suggests that efforts to determine specific
barriers to aerobic or resistance exercise may identify strate-
gies to increase participation in resistance exercise in this
population.

The facilitators of exercise that were most commonly re-
ported were improved physical health, improved mental well-
being and a sense of gaining control over their health. This is
consistent with the literature, which shows that exercise im-
proves physical function and reduces pain and fatigue in can-
cer survivors, which in turn improves quality of life and feel-
ings of well-being [71]. Another identified facilitator was the
social benefit of exercise, which suggests that accessible, su-
pervised or group exercise options may facilitate the forma-
tion of healthy exercise habits in cancer survivors [72].

While the most pertinent barriers and facilitators to exercise
were consistent across studies of both qualitative and quanti-
tative nature, some barriers were identified in qualitative stud-
ies such as ‘don’t like to sweat’ and ‘not the sporty type’,
which are not typical questions included in validated quanti-
tative questionnaires. This highlights the importance of both
qualitative and quantitative literature in the context of beliefs
surrounding exercise. However, it is noted that the number of
participants reporting these barriers were very small.

Strengths of this review were the registration of the proto-
col with PROSPERO before data extraction and analysis oc-
curred and the rigorous dual screening process for inclusion
and quality assessment of all studies. The inclusion of both
qualitative and quantitative literature allowed a comprehen-
sive understanding of patient beliefs regarding barriers and
facilitators of exercise not limited to quantifiable measures.
The MMAT is recognised as a unique tool for assessing qual-
itative, quantitative and mixed methods literature for mixed
methods reviews, which allows for the assessment of studies
with diverse designs [73]. While the utility of this tool is clear,
there are some limitations surrounding interpretation and sub-
jectivity when employing the MMAT. Previous studies have

Fig. 2 A summary of barriers to exercise and facilitators of exercise experienced by cancer survivors, rated both on frequency of reporting and perceived
importance of barrier/facilitator
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found reduced inter-rater reliability when assessing qualitative
literature, which highlights the complexity of using critical
appraisal tools to assess studies of this design [21]. A recent
review further examined the reliability of the tool and found it
to be more reliable when a discussion took place to clarify the
meaning of some questions, in particular, questions relating to
context and setting of data collection before appraising the
studies [73]. In the current study, the meaning of these ques-
tions and statements was discussed between all reviewers be-
fore critical appraisal of the literature.

The research group opted to use a quantifiable scale to rate
the importance of each barrier across each of the included
studies. While this novel approach may be viewed as a limi-
tation of the study, it is noted that the procedure was per-
formed to ensure reliability with parallel reviewers and the
use of a Kappa analysis to ensure consistency of scoring.
Broadly, the use of quantifiable scales within qualitative or
mixed methods literature, or ‘quantitizing’ qualitative data
[74], is supported by past research which highlights the un-
derutilization of numbers in qualitative research, potentially
leading to a more simplistic interpretation of results [75].
Similarly, articles that have examined mixed methods ap-
proaches have advocated for more integration between quali-
tative and quantitative data within mixed methods studies
[76].

There were several limitations in the data we reviewed,
including that the cancer survivor cohorts were largely hetero-
geneous with survivors ranging from 3 weeks post completion
of treatment up to 6.5 years post completion of treatment. Due
to the mixed nature of the cohorts, no sub-analysis for cancer
type or cancer treatment could be performed. It is noted that
most of the studies included cohorts of predominantly White,
English-speaking people with limited socio-economic depri-
vation, which should be taken into account when interpreting
results. Future directions should identify the role of motiva-
tional interviewing, education and support in overcoming bar-
riers to exercise for cancer survivors and the feasibility of
implementing these strategies in routine patient care.

Conclusion

The greatest barriers to exercise among cancer survivors were
treatment-related side effects, lack of time and fatigue.
Insufficient patient education may facilitate the belief that ex-
ercise is not helpful when experiencing side effects of treat-
ment, including fatigue. Similarly, improved support from
health professionals may be required to provide safe and ef-
fective exercise recommendations for survivors to enable the
formation of healthy exercise habits. Further research is re-
quired to establish the effect of implementing education strat-
egies and opportunities for patients and survivors to liaise with

health professionals to overcome barriers and increase exer-
cise adherence in a cancer survivor population.
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