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Abstract

Background: Physical activity (PA) participation and adherence among cancer survivors is low, despite research
indicating numerous physical, psychological and emotional health benefits of exercise. Tailoring exercise programs
specific to the PA preferences in cancer survivors has merit for increasing PA participation and adherence to accrue
these benefits. This systematic review identifies and differentiates PA programming and counseling preferences of
adult cancer survivors across various cancer survivor groups.

Methods: PubMed, SPORTDiscus, Scopus, PsycINFO, EMBASE, Web of Science and CINAHL were electronically searched
(inception to Oct 2017) and articles were identified using PRISMA guidelines. Two reviewers independently assessed
identified articles to determine eligibility and then individually performed a quality assessment on all final
studies. Extracted and analyzed data included participant characteristics, interest in exercise counseling and
programming, as well as specific exercise and counseling preferences (e.g. location, timing, intensity).

Results: Forty-one articles were included in this systematic review. Most studies assessed mixed cancer survivor
groups or breast cancer survivors. Most cancer survivors felt able and interested in participating in a PA program,
though starting a PA program after or before treatment was preferred. Walking was the strongest PA modality
preference, and most cancer survivors preferred moderate intensity PA. Cancer survivors also indicated preferences for
home-based PA that could take place in the morning. Slight preferences were found towards physical activity
counseling delivered by a fitness expert from a cancer center. Both quantitative and qualitative studies were
found to be of moderate to high quality based on the Appraisal Tool for Cross-Sectional Studies (AXIS) and
the Consolidated Criteria for Reporting Qualitative Research (COREQ), respectively.

Conclusion: Cancer survivors have an interest in participating in PA programs with walking as the primary modality.
Additionally, morning-based PA programs that can be tapered to home-based programs are desirable. However, there
was wide variation in other PA preference variables, suggesting multiple program options would be beneficial. Many
cancer survivors felt interested and able to participate in PA, and therefore designing PA programs that are tailored to
cancer survivors is integral for optimizing recruitment and adherence, as well as enhancing health outcomes in cancer
SUrvivors.
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Background

Worldwide, one in three men and one in four women
are expected to develop cancer in their lifetime [1]. Further-
more, between 2005 and 2015, the global incidence of can-
cer increased 33% and the incidence of cancer is expected
to continue to rise. In spite of rising incidence rates, cancer
mortality was found to decrease in many countries [1]. The
rising rates of cancer survivors emphasize the need for sup-
portive care programs. Physical activity (PA) has gained at-
tention as a promising method of enhancing psychological,
physical and emotional quality of life parameters for cancer
survivors [2—-8]. Evidence suggests that PA has numerous
benefits for cancer survivors including positive effects on
psychological, physical, and functional health [3, 9-16].
Moreover, physical activity has been found to reduce all
cause and cancer-specific mortality among breast, pros-
tate and colorectal cancer survivors [17-21]. However,
cancer treatments may present additional challenges in
adhering to a PA regimen and consequently, participa-
tion in PA has been shown to significantly decrease
during treatment [22, 23].

International PA guidelines recommend that cancer
survivors obtain 150 min of moderate aerobic PA per
week, in addition to doing resistance training 2-3 times
per week [24-26]. Despite the established benefits of
PA, the majority of cancer survivors do not meet PA
guidelines, and participation and adherence among cancer
survivors is low [27-29]. During primary treatment, only
10% of cancer survivors are active, with 20-30% being ac-
tive post-treatment [24]. Moreover, cancer survivors engage
in significantly less PA compared to individuals with no
previous cancer diagnosis [30]. To better understand deter-
minants of PA, studies have investigated motivators and
barriers to PA, finding that social cognitive variables (e.g.
attitudes, barriers) correlate strongly to adherence [31-35].
It then follows that focusing on these variables when con-
structing a PA intervention can assist in raising adherence
levels: tailoring a PA program to survivors’ preferences can
help shape attitude and perceptions of PA [36].

Tailoring a PA program to the preferences of cancer
survivors may have beneficial outcomes such as long-term
PA maintenance [37, 38]. Given the numerous demo-
graphic, medical, and clinical differences across cancer sur-
vivor groups, PA type and intensity can be influenced by
stage of cancer and type of treatment, as well as activity
levels pre-diagnosis and thus, PA decisions should be per-
sonalized [24]. Previous studies have reviewed the PA pref-
erences of cancer survivors: Syzmlek-Gay [39] performed a
literature review assessing the PA preferences of cancer sur-
vivors, while Albrecht & Taylor [40] systematically reviewed
PA outcomes in patients with advanced-stage, and included
a review of PA interest and preference in this population.
Cumulatively, these studies have suggested that most can-
cer survivors feel interested in either participating in a PA
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program and/or receiving information about a PA program.
Although the preferences on the specifics of a program can
vary, there may be commonalities as well. However, a sys-
tematic review that synthesizes all quantitative and qualita-
tive PA preferences literature has yet to be conducted.

The purpose of this systematic review was to: a)
summarize the current evidence on the interest and
preferences of PA programming and/or counseling among
adult cancer survivors; and b) identify and differentiate PA
programming and counseling preferences across cancer
survivor groups. The findings from this review can help to
inform the design of future PA interventions that may
optimize recruitment and adherence, as well as enhance
health outcomes in cancer survivors.

Methods

Design

The reporting of this systematic review protocol adhered
to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Protocol (PRISMA-P) checklist [41].
In addition, guidelines from the Cochrane Handbook for
Systematic Reviews of Interventions and the Guidance
on the Conduct of Narrative Synthesis in Systematic
Reviews were used when applicable [42, 43].

Search strategy

A search strategy was developed using an iterative process
based on recommendations from a university research
librarian. The databases PubMed, SPORTDiscus, Scopus,
PsycINFO, EMBASE, Web of Science and CINAHL were
electronically searched using keywords related to the PA
preferences of adult cancer survivors as well as using
Medical Subject Heading (MeSH) terms specifying partici-
pants (e.g. neoplasm, cancer survivor, cancer patient,),
intervention (e.g. exercise, physical activity) and specific
information sought (e.g. exercise preference, counsel,
patient preference, exercise preference, health behavior
counseling). PA can be defined as bodily movement of
skeletal muscles that results in energy expenditure,
whereas exercise is planned, structured and repetitive
bodily movement with the goal of maintaining or improv-
ing fitness [44]. Both terms were included in the search
string used, as in the MeSH system, ‘exercise’ encompasses
‘physical activity’. Reference lists of included articles were
hand-searched for additional studies. Additional studies
meeting inclusion criteria were located by assessing the
reference lists of relevant reviews. Details of the search
strategy are illustrated in the Appendix. Search results
were exported, organized and de-duplicated within
Mendeley (Elsevier, USA). A search log was maintained
to record the initial search strategy and subsequent
modifications, databases searched, and details on the
identified studies.
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Inclusion criteria

Studies were included if they were published in English
in peer-reviewed scientific journals from inception to
October 2017. The types of studies, participants, and
outcomes that were considered for inclusion are de-
scribed below.

Types of studies

Studies of interest included those that examined PA pro-
graming and counseling preferences in cancer survivors.
Empirical research studies using quantitative methods,
intervention, or observational design were included, as
well as studies using qualitative methods.

Types of participants

Studies were included if participants were adult cancer
survivors, aged 18 years and older who were diagnosed
with any cancer type and were at any point along the
cancer care continuum at the time the study took place
(i.e., diagnosis, treatment, post-treatment).

Types of outcome measures

Included studies examined at least one of the following pri-
mary outcomes: (1) PA programming preferences or (2) PA
counseling preferences (i.e., studies that assessed the coun-
seling or information delivery preferences of participants).

Identification and selection of studies

After all potentially relevant studies were identified from
each database, duplicates were removed and the titles
and abstracts of the remaining studies were screened.
Studies with titles and abstracts irrelevant to the re-
search question were excluded first. If a study’s title sug-
gested that it may contain relevant data, the abstract was
assessed. Studies whose abstracts did not indicate rele-
vance to this review were excluded. If the abstract indi-
cated that the study collected information on the PA
preferences of adult cancer survivors, the full-text article
of the study was read to determine eligibility. The suit-
ability of these remaining full-text articles were evalu-
ated, with unrelated or non-applicable studies excluded
following inclusion and exclusion criteria. Two inde-
pendent reviewers (JW and LT) evaluated the identified
articles to determine whether they would be included in
the review. Disagreement between the two reviewers was
resolved by discussion or consultation with a third
reviewer when necessary.

Data items extracted

Data was collected on participant characteristics from
quantitative and qualitative studies (Table 1). Quantita-
tive data relative to participant interest in PA program-
ming, as well as preferences of when participants would
prefer to start a program, general type of PA preferred,
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who counseling should be given by, how to receive
counseling, intensity of preferred PA, PA companion
preferences, PA programming location, time of day, and
supervised versus unsupervised PA preferences are dis-
played in Table 2. The descriptive major themes of quali-
tative data were identified and synthesized in the results.

Methodological quality assessment

Quality assessment was conducted using the Appraisal
Tool for Cross-Sectional Studies (AXIS tool) for quantita-
tive studies [45] and the Consolidated Criteria for Report-
ing Qualitative Research (COREQ) for qualitative studies
[46]. Examples of items in the AXIS tool include assessing
the appropriateness of study design for stated aims, sample
size justification, the reliability of survey instruments, and
evaluating whether the response rate raises concerns re-
garding non-response bias. The AXIS tool does not include
a numerical scale that can be used to produce quality as-
sessment score; instead, the tool aims assess the individual
characteristics of a study cumulatively. The COREQ con-
sists of 32 items, with higher scores indicating more thor-
ough reporting. Qualitative studies are assessed through
three domains: 1) research team and reflexivity, 2) study
design, and 3) analysis and finding. Two reviewers (JW and
LT) independently conducted the assessments. When there
was divergence in scoring, reviewers discussed the item
further until reaching a consensus; if necessary, a third
reviewer was consulted.

Results

The electronic search yielded 6681 studies, with 1 study
identified through other sources (i.e., reference lists).
After de-duplicating records, 3785 articles remained.
Further evaluation of titles and abstracts found that
3738 did not meet the inclusion criteria. Of these, 47
full-text articles were obtained for detailed eligibility as-
sessment. Six were excluded for not meeting eligibility
criteria. Finally, forty-one articles were included in this
systematic review (Fig. 1).

Study characteristics

Studies most commonly assessed mixed cancer survivor
groups (n=10) and breast cancer survivors (n=10),
followed by lung (n =5), brain (n =2), colorectal (n =2),
gynecologic (n=2), head and neck (n=2), endometrial
(n=1), bladder (n=1), kidney (n=1), non-Hodgkin’s
lymphoma (n=1), ovarian (n=1), pancreatic (n=1),
multiple myeloma (n=1), and prostate (n=1). Of the
studies assessing mixed cancer survivors, survivors were
diagnosed with a wide range of cancer types including
breast, prostate, colorectal, lymphoma, gynecological,
hematological, sarcoma, lung, head and neck, non-Hodgkin
lymphoma, leiomyosarcoma, genitourinary, gastrointestinal,
melanoma, prostate, and thyroid cancer. Cancer survivors
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# of records identified through
database searching:
N = 6681
PubMed = 1324
Web of Science = 1775
PsycINFO = 402
SportDISCUS =77
SCOPUS = 368
CINAHL = 361
EMBASE =2374

A

# of records after duplicates

# of records through
other sources = 1

removed = 3785 -

A

# of records removed after
screening title and abstract = 3738

v

Full-text articles assessed for

# of records excluded = 6
n=1 participants <18
n=2 assessing questions targeted
towards a specific physical activity

eligibility= 47

A 4

# of studies included in synthesis
=41

Fig. 1 Study Flow Diagram

program
n=1 only asking preferences specific
to already existing intervention
n=1 focused on other lifestyle
intervention
n=1 preferences of cancer caregivers

were assessed across the cancer continuum, though certain
studies focused at specific time-points (i.e., newly diag-
nosed, before/after treatment, during treatment, cancer me-
tastases, palliation) [47-55].

Participant characteristics

The mean age of participants ranged from 38.2 to
72.0 years old, with an average gender distribution of
64.9% female and 35.1% male participants. One study
consisted of only male participants — prostate cancer
survivors [54], while thirteen studies consisted of solely
female participants — gynecologic, ovarian, endometrial
and breast cancer survivors [49, 56—67]. The mean
body mass index (BMI) of participants ranged from
23.6 to 31.8 (mean =27.3 kg/m?). Study sample sizes
ranged from 10 to 1284, for a total of 10,530 participants
across all studies. Between 16 and 88% participants were
meeting PA guidelines (mean =34.2%; median = 31.1%)
(Table 2). Studies defined the guidelines in one of two
ways: 1) 150 min of moderate physical activity or

75 min of vigorous physical activity per week [53, 54,
58, 65-73], or 2) 150 min of moderate-strenuous PA per
week (ie, an average of 60 min of strenuous activity or
150 min of moderate activity) [36, 49, 50, 59, 61, 64, 74].
The mean months since diagnosis ranged from 14.9 to
139.2. There was a large range of participants in different
cancer stages (mean participants in Stage I or Stage II =
52.6%; median =50%), excluding studies that specifically
focused on palliative patients [51] and patients with brain
metastases [47].

Physical activity preferences outcomes

Interest in physical activity programming (n = 29)

Of the 41 studies, 29 assessed interest in PA programming.
Quantitative results are presented in Table 2. In quanti-
tative studies (1 =27), interest in PA was assessed in
various ways, including: “[are you] interested in a pro-
gram that would increase PA level?”, “[are you] inter-
ested in a PA program now?”, “would you have liked to
receive information about participating in an exercise
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program?”, “any time before or after treatment, would you
have been interested in taking part in an exercise program
tailored to [cancer survivor group]?}” [47, 50, 51, 56, 58, 59,
61-65, 67-72, 74—82]. Participants across the majority of
quantitative and qualitative studies expressed interest in
participating in a PA program (n =26) [50, 51, 53, 56, 58,
59, 61-65, 67-72, 74-79, 82—84]. In twenty-four quantita-
tive studies, most participants indicated that they were or
may be interested in participating in a PA program [50, 51,
53, 56, 58, 59, 61-65, 67-72, 7479, 82].

Craike et al. [84] and Whitehead et al. [83] qualita-
tively found participants to generally be interested in
participating in a PA program, but noted that some par-
ticipants were disinterested or hesitant for a number of
reasons such as concerns about the format of the pro-
gram (i.e., disinterest in the proposed group activities)
and treatment status (i.e., being uninterested in participat-
ing in the proposed program during treatment). Although
most studies found positive interest in PA program par-
ticipation, three quantitative studies found higher percent-
ages of participants to indicate disinterest in participating
in a physical activity program [47, 80, 81]. Lowe et al. [47]
found 65% of patients with brain metastases were not in-
terested in a PA program now. Jones et al. [80] found that
slightly more brain cancer patients were not interested in
receiving information about participating in a PA program
during treatment (37.7%) than those that were interested
(29.2%). However, when asked the same question after
treatment, most participants were interested (55.7%) [80].
Additionally, although Midgley et al. [81] found most head
and neck cancer survivors indicated that they were or may
be interested in participating in a PA program (64%), a
higher percentage of head and neck cancer survivors were
disinterested in a PA program (36%) than interested
(30%). Forbes et al. [69] found similar numbers of mixed
cancer survivors interested in doing a PA program for can-
cer survivors (i.e., 32% responded “yes” and 32% responded
“no”), while more participants (47%) were interested in a
program that would increase PA levels [69].

Physical activity program start (n = 24)

Twenty-two quantitative studies asked participants
when they would prefer to start a PA program and two
qualitative studies reported program start preferences
[36, 50, 52, 53, 55, 61-65, 68—74, 76-78, 81, 82, 84, 85].
There was a large range of preferences for when to start
a program. Most commonly, studies (# = 10) found par-
ticipants to prefer starting a program 3-6 months after
treatment [62-65, 68, 69, 71, 72, 77, 82]. Of the nine
high quality studies assessing this variable, six found that
starting a program 3-6 months following treatment was
the most common preference [63, 64, 68, 69, 72, 77]. For-
bes et al. [69] found the preference of starting 3—6 months
after treatment to remain consistent across cancer
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survivor groups, with breast, prostate and colorectal can-
cer survivors all individually indicating a preference for
starting 3—6 months after treatment.

Nonetheless, there were exceptions to this trend: three
studies assessing mixed cancer survivors, bladder cancer
survivors and breast cancer survivors found their partici-
pants to prefer staring a PA program immediately after
treatment [61, 74, 76]. Four studies, two assessing lung
cancer survivors and two assessing mixed cancer survivors
found their participants to prefer starting a PA program
before treatment [36, 52, 53, 85] and three studies found
survivors to prefer starting a PA program during treat-
ment or at diagnosis or soon after [50, 70, 73] One study
assessing mixed cancer survivors found most participants
to prefer starting a program one year or more after com-
pletion of treatment [78]. Lung cancer survivors generally
expressed a preference for starting PA before treatment or
3—6 months after treatment [53, 82, 85].

Spence et al. [55] and Craike et al. [84] qualitatively
found participants to prefer starting a PA program after
treatment with varying preferred time frames between
the end of treatment and the start of a program. In both
studies, participants expressed concern about how
treatment-related symptoms and functionality would im-
pact participation in a program.

Physical activity modality preference (n = 34)

The majority of the studies (n =34) assessed the types
of PA in which cancer survivors were most interested
[36, 47-49, 51, 53-59, 61-66, 68, 69, 71-74, 76-85].
Walking was overwhelmingly preferred across survivor
groups in all quantitative studies (z = 31), with most partici-
pants in each study designating it as the PA in which they
were most interested [36, 47-49, 51, 53, 54, 56—59, 61—64,
68, 69, 71, 72, 74, 76—80, 82, 85]. This remained consistent
among all high quality studies assessing this variable
[51, 53, 61, 63, 64, 68, 69, 72, 74, 77]. However, four
quantitative studies indicated additional preferences towards
a muscle strengthening program or resistance training [54,
58, 66, 80]. Interest in resistance exercise was also found
qualitatively by Spence et al. [55] and Craike et al. [84].

Physical activity counseling and information delivery
preference (n=23)

Most quantitative studies (1 =22) assessed where partici-
pants would prefer to receive PA information or counseling
[36, 49, 50, 52, 53, 56, 59, 61, 62, 66—69, 71-74, 76, 78, 79,
82, 85] while one qualitative study investigated PA informa-
tion delivery preferences [84]. Studies assessed how partici-
pants preferred to receive information/counseling from a
range of choices, including fitness experts (i.e. PA specialist,
exercise physiologist) from a community or a cancer center,
nurses, oncologists or other cancer survivors. The
majority of studies (n=15) reported that most
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cancer survivors indicated they would prefer to re-
ceive PA counseling or information from a fitness
expert associated with a cancer center or a PA spe-
cialist [36, 49, 52, 61, 62, 66-69, 71-74, 76, 85].
When assessing breast, prostate and colorectal cancer
survivors, Forbes et al. [69] found each individual cancer
survivor group to most commonly prefer receiving PA in-
formation from a fitness expert from a cancer center.
Moreover, five of the six high quality studies assessing
breast, kidney, lung, colorectal, bladder and mixed cancer
survivors information delivery preferences found receiving
information/counseling from a fitness expert from a can-
cer center to be the highest preference [61, 68, 69, 72, 74].

The second most common preference for PA counseling
or information delivery was from a health practitioner
(i.e., specialist nurse, physician, or oncologist) [50, 53, 78].
These findings were reflected in a qualitative study per-
formed by Craike et al. [84] who found multiple myeloma
survivors to indicate that they would most trust healthcare
clinicians (i.e., general practitioners, hematologists, oncol-
ogists) with knowledge of multiple myeloma to relay PA
information.

Physical activity companion preferences and social support
(n=35)

Thirty-two quantitative studies assessed PA companion
preferences, asking participants who they would most pre-
fer to do PA with and three qualitative studies discussed
group PA programs [36, 47-51, 53-66, 68, 69, 71-74, 76—
80, 82, 83, 85, 86]. Eleven studies indicated cancer survivors
to most prefer exercising alone [36, 48, 51, 54, 56, 57, 59,
63, 73, 79, 82]. Nine studies found that most of the cancer
survivors they surveyed expressed no preference for PA
companion [47, 53, 58, 62, 68, 71, 74, 76, 77]; within five of
these, the second highest preference was to exercise alone
[53, 62, 71, 74, 77]. Three studies revealed most cancer sur-
vivors to prefer exercising with other cancer survivors and
one study found participants to prefer exercising with
“other women my age” [49, 61, 78, 85]. Although exercising
alone was the strongest individual PA companion prefer-
ence, a comparable number of quantitative studies (n =11)
[47, 49, 50, 60, 61, 64, 65, 69, 72, 78, 85] found participants
to prefer exercising with a partner in general (i.e., family,
friends, other cancer survivors, etc.) and one study found
participants to prefer a combination of alone and group
sessions [66]. Among high quality studies, there was no
consensus on a preference for a specific physical activity
companion. Aside from the two high quality studies that
found participants to prefer doing PA alone [51, 63], four
studies reported no preference [53, 68, 74, 77], two studies
reported a preference towards friends [64, 69], one
study reported a preference for “other women my age”
[61] and one study reported a preference for doing PA
with a spouse [72].

Page 15 of 21

Participants in qualitative studies reported that receiving
social support through a group PA program would be a
beneficial aspect of participating in a program. Qualitative
studies [55, 83, 86] found some participants to indicate
that enrolling in a program with others would assist them
in maintaining motivation and adherence or would pro-
vide them an avenue through which to share like experi-
ences with. Participants expressed interest in participating
in a program with other cancer survivors [55, 83], as activ-
ities could then be tailored to the specific needs of the
cancer population. However, in all qualitative studies,
there were also participants who reported disinterest in
group activities or PA social experiences [55, 83, 86].

There were differences in which quantitative studies cate-
gorized companion preferences and which categories were
listed as options. For example, when asking participants
“Who to do PA with?” Forbes et al. [69] and Trinh et al. [72]
listed “alone”, “other cancer survivors”, “family”, “friends”,
and “spouse” as options to select, with family, spouse
and friends listed as three distinct selections [69, 72].
Other studies such listed “Family/friends” as a single
response [47, 50, 65, 68] or “family member/spouse”
as a single response [58].

Physical activity program location (n = 34)

Thirty-one quantitative studies and three qualitative studies
assessed PA program location preferences, asking partici-
pants where they would most like to be active (e.g., home,
neighborhood, fitness center) [36, 47-57, 59, 61-64, 66, 68,
69, 71-74, 76—85]. Most quantitative studies (n = 20) across
cancer types found cancer survivors to prefer exercising at
home [36, 47-51, 54, 56, 57, 59, 62—64, 71-74, 77, 80, 81].
Among the majority high quality studies, preference for
doing PA at home remained stable [51, 63, 64, 72, 74, 77].
Craike et al. [84] qualitatively found around half of partici-
pants to prefer a home-based physical activity program as
this would improve the amount of flexibility an individual
would have in working around medical appointments and
other commitments compared to a set program. Out of ten
high quality studies, four found participants to more
frequently express an alternate location preference. For ex-
ample, Vallance et al. [61] found rural breast cancer survi-
vors to prefer a community fitness center, while Philip et al.
[53] found lung cancer survivors to prefer doing PA at a
gym. Spence et al. [55] qualitatively found colorectal cancer
survivors to prefer the gym as well, as this location allows
for a wide variety of machine selection, regulated tempera-
tures, and easy potential to regulate exercise intensity. In a
qualitative study by Whitehead & Lavelle [83], participants
emphasized the importance of having PA location options
that accommodate participants, as cancer survivors can
face location barriers that may influence their ability to
participate. Aside from interest in home-based PA, Craike
et al. [84] qualitatively found many participants to prefer
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PA at the hospital where they had been treated or medic-
ally focused location, as a program provided by a hospital
could be viewed as a supplement to treatment.

Time of day for physical activity/exercise program (n = 20)
More than half of the total number of quantitative studies
(n =20) asked participants when they would most prefer to
participate in a PA program [36, 47, 51, 56, 57, 59, 61-64,
69, 72-74, 76-79, 82, 85]. All high quality studies assessing
this variable (n = 8) [51, 61, 63, 64, 69, 72, 74, 77] and nearly
all studies (n =19) [36, 47, 51, 56, 59, 61-64, 69, 72, 74, 76—
79, 82, 85] found cancer survivors to prefer morning PA
programs over other options such as the afternoon or even-
ing program. In contrast, Rogers et al. [57] found 39% of
breast cancer patients to prefer PA in the early evening or
at night, while 35% indicated early morning and 26% indi-
cated during the day.

Supervised vs. unsupervised physical activity (n =22)
Twenty quantitative studies and two qualitative studies
assessed whether participants preferred unsupervised/self--
paced PA versus supervised/instructed PA [36, 49, 54-57,
59, 61-63, 66, 69, 72-77, 79, 82, 84, 85]. Most quantitative
studies (7 =13) found participants to prefer unsupervised
PA [36, 54, 56, 57, 59, 69, 72—75, 77, 79, 82], while less than
half (n=6) preferred supervised PA [49, 61-63, 76, 85].
Among high quality studies assessing this variable, only two
studies found participants to prefer supervised PA [61, 63]
while the remaining four found participants to prefer a un-
supervised PA over supervised format [69, 72, 74, 77].
These results contrast to those found qualitatively by
Spence et al. [55] where participants expressed a pref-
erence towards supervised PA as this format would
assist in holding them accountable and keeping them
motivated. Craike et al. [84] qualitatively found the
supervision preferences of participants to be evenly split.
However, participants relayed that participation in a su-
pervised PA program at a hospital could allow for supervi-
sion from medical professionals and socialization with
people undergoing similar experiences.

Ability to participate in a physical activity program (n = 24)
Twenty-four quantitative studies asked participants
whether they felt able to participate in a PA program
[47, 50, 51, 53, 54, 56, 58, 59, 61-64, 68, 69, 71, 72, 74,
76-82]. In twenty-two studies, most participants felt
like they were able or may be able to participate in a
PA program, with 78-95% of participants expressing
interest [50, 51, 53, 54, 56, 58, 59, 61-64, 68, 69, 71,
72, 74, 76-79, 81, 82]. Conversely, two studies revealed
the majority of participants to feel unable to participate in
PA [47, 80]. Jones et al. [80] found that during treatment,
only 30.2% of patients with brain metastases felt able to
participate in PA and 17% felt like they may be able to
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participate in PA; most patients (32.1%) felt incapable.
However, when assessing PA ability after treatment, their
results more closely reflected the results other studies,
with 65.1% feeling able to participate in PA, 18.9% feeling
like they may be able to participate in PA and only 8.5%
feeling incapable. Lowe et al. [47] found that the majority
of patients in a mixed cancer sample of patients with brain
tumors (58%) did not feel that they were able to partici-
pate in a PA program now.

Individualization or tailoring (n = 4)

Across all four of the qualitative studies assessed in this
review, a theme of participant interest in PA program
individualization or tailoring emerged [55, 83, 84, 86].
Spence et al. [55] found colorectal cancer survivors to
express a preference towards having a choice of activity
for a PA program, given that individuals find enjoyment
in different activities. Whitehead & Lavelle [83] and
Craike et al. [84] both found participants to find tailoring/
individualization and flexibility in a program to be import-
ant because of the variation in PA ability and side effects
of treatment. In assessing preferences for a PA mobile
health app for cancer survivors, Robertson et al. [86]
found participants to highly favor user-individualization,
with tailoring around factors such as cancer-related infor-
mation, personal health concerns, PA preferences and
limitation, physical limitations, and age.

Quality assessment

The quality of the studies assessed in this review appeared
to range from moderate to strong, as all 37 quantitative
studies met majority of the AXIS tool criteria [45], meeting
16 to 20 out of 20 possible items (mean =18.7 + 1.1) (see
Additional file 1). Of these 37 studies, 10 met 20 out of 20
criteria [51, 53, 61, 63, 64, 68, 69, 72, 74, 77]. Of the studies
that missed items, most did not take measures to address
and categorize (n =15, 40.5%) or describe non-responders
(n=25, 67.6%). Reviewers’ evaluations matched 75-100%
in each study. All qualitative studies were of moderate to
high quality, meeting 25 to 28 COREQ criteria [46] out 32
possible items (mean=26.3+1.5) (see Additional file 1)
[55, 83, 84, 86]. Generally, studies missed items such as not
reporting whether field notes were taken, whether partici-
pants were given the transcripts of the interview for com-
ment and/or correction, and whether participants provided
feedback on the study’s findings. Reviewers' evaluations
matched 81-88% in each study.

Discussion

This systematic review provides a summary of the current
evidence on PA programming and counseling preferences in
cancer survivors to facilitate the adoption and maintenance
of PA. Knowledge of unique interests and preferences is
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warranted for successful behavior change as interventions
are more effective if they are tailored to the patient
population.

Although studies indicated that cancer survivors have
strong commonalities in preferences, results also suggested
that there are large variations in PA programming and
counseling preferences. Overall, the strongest preference
centered on PA modality, intensity and preferred time of
day. Nearly all studies indicated a specific preference to-
wards walking as a preferred mode of PA [36, 47-49, 51,
53, 54, 56-59, 6166, 68, 69, 71-74, 76-82, 85], suggesting
that programs for cancer survivors should be designed
around walking to increase interest in participation. Add-
itionally, most studies found that cancer survivors may have
a preference for PA programs held in the morning [36, 47,
51, 56, 59, 61-64, 69, 72-74, 7679, 82, 85], as well as a
preference for moderate-intensity PA programs [36, 49, 50,
53, 54, 56, 57, 59, 61-63, 69, 72-74, 7679, 81, 85]. General
preferences towards home-based and unsupervised pro-
grams were also reported. A meta-analysis by Buffart et al.
(2017) examining the effects of PA on quality of life and
physical function found supervised PA to have twice the
effect size of unsupervised PA and suggests that this can
potentially be attributed to greater guidance from a trainer,
access to equipment, and adherence to protocol [87]. De-
veloping home-based interventions or interventions that
eventually transition to home-based PA may be beneficial
for cancer survivors, in light of their preferences. How-
ever, it is important to note the distinction between un-
supervised and home-based programs. Home-based
programs can include motivational support, guidance
and counseling [88, 89] through m-health, e-health and
telephone-based interventions. Similarly, a program can
be center-based and unsupervised. Results from this re-
view suggest cancer survivors prefer moderate-intensity
PA. However, programs should consider starting with
moderate intensity PA and gradually increasing to high in-
tensity PA, as a recent systematic review found that
high-intensity PA can alone, or in combination with resist-
ance training, lead to significant improvements in cardio-
vascular fitness and strength in cancer survivors with low
risk of adverse events and reduced time commitment [90].

Significant variations were found in PA preferences,
suggesting that multiple program options to accommodate
these findings would be ideal. For example, there was no
consensus on preferred physical activity companion. Gener-
ally, studies were divided, with around a third of quantitative
studies finding cancer survivors to predominately prefer ex-
ercising alone, to have no preference, or to exercise with a
companion. Moreover, amongst the studies that reported a
distinct preferred companion (i.e., family, friends, other can-
cer survivors, groups), there was no specific companion op-
tion that was distinctly commonly preferred across studies
[47, 49, 50, 60, 61, 64, 65, 72, 78, 85] This is especially

Page 17 of 21

observable in a study performed by Forbes et al. [69], evalu-
ating the preferences of breast, prostate and colorectal can-
cer survivors. The preferences of each cancer group were
compared and significant differences were found between
groups when assessing PA companion preferences, namely,
engaging in PA with other cancer survivors or with a friend.

Variation in preferences was also reported for PA pro-
gram start. Most cancer survivors indicated a preference
for starting a PA program when they were not currently
going through treatment [36, 52, 53, 61-65, 68-72, 74,
76-78, 82, 85]. However, there was little consensus on the
specific time period of 3—6 months after treatment, before
treatment or immediately after treatment. Despite this,
cancer survivors appeared to be aware that enrolling in a
program would benefit them and that starting a program
immediately post-treatment may assist with minimizing
the risk of not starting [55]. It is important to acknow-
ledge that although most cancer survivors indicated a
preference for participating in a program while not under-
going treatment, this may be due to a lack of awareness of
the benefits of PA during treatment, or lack of recommen-
dation from health care providers to their patients in
recommending PA during treatment [91].

Although most cancer survivors were not meeting PA
guidelines, most studies found participants to be interested
in participating in PA programs as well as feel able to par-
ticipate, emphasizing the need for PA programs designed
for cancer survivors. However, PA preferences, may be in-
fluenced by context and timing — for example, some studies
asked participants interest in specific PA program formats
[83] (i.e., interest in a group program with other cancer sur-
vivors) or about interest in a program during specific
phases of the cancer continuum [84] (ie., during treat-
ment), which could affect preferences.

Few programming or counseling preferences differed by
cancer type. Trends in PA preferences were difficult to de-
termine due to a combination of reasons: 1) most studies
were conducted with mixed cancer survivor groups, 2)
only breast and lung cancer survivor groups had multiple
studies assessing preferences, and 3) many studies did not
ask participants the same questions, making it difficult to
discern trends, especially within studies assessing breast
cancer and lung cancer as these were the two most fre-
quently studied cancer survivor groups. However, there
were a few potential trends among breast cancer survivors
and lung cancer survivors that warrant mention. Most
lung cancer survivors [48, 53, 82, 85] indicated a prefer-
ence towards starting a PA program before treatment or
3—6 months after treatment. Studies evaluating breast
cancer survivors’ PA counseling preferences [56, 59] found
them to either have no preference on who to receive
counseling from or to prefer an exercise/PA specialist.

Although studies were generally of moderate to high
quality, there was little standardization across studies in
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terms of the preferences assessed, the terminology chosen
to assess preferences, preference options, and selection
options (i.e., multi-select versus single-select). Lack of
question standardization may have influenced participant
responses when comparing studies. For example, when
studies evaluated whether participants felt able to partici-
pate in a PA program, there was a range of terminology.
While a few studies asked participants if they felt able
to participate in a PA program specifically for cancer
survivors/cancer survivor group, other studies asked
whether participants they felt able to participate in a
moderate-intensity exercise program or asked if partici-
pants felt capable of engaging in an exercise program.
This choice in terminology may have been important,
as assessing whether participants felt able to participate
in an exercise program versus assessing whether partic-
ipants felt able to participate in an exercise program
specifically designed for their cancer survivor group,
may influence how participants interpret the question.

Designing programs based on the preferences of cancer
survivors may be important to increase interest and ad-
herence to PA programs. However, caution should be
taken when developing conclusions based on preferences
research, as the PA preferences cancer survivors delineate
may be partially dependent on their level of PA experi-
ence. For example, a cancer survivor who has limited PA
experience may not know their preferences until they en-
gage in PA and many of the studies assessed did not ask
participants whether they were aware of the PA guidelines
for cancer survivors. Future PA preferences research
should consider assessing participants’ preferences before
and after an intervention, or consider formative research
to assess preferences for an intervention before designing
the intervention to ensure it is tailored to this population.

This systematic review had a number of strengths. This
review attempts to summarize the key programming and
counseling features of exercise programs for cancer survi-
vors that will likely increase adoption and maintenance.
Although programming and counseling preferences repre-
sent one aspect of the design of PA programs, programs
should be supplemented with social cognitive variables for
long-term maintenance [38, 92]. Furthermore, this review
highlights variations in PA preferences among cancer sur-
vivor groups and even within similar cancer types (ie.,
breast cancer). Future research should consider examining
preferences across the cancer care continuum to further
tailor programs for cancer survivors before treatment,
during treatment, and after treatment.

Generalizability may be limited given study response
rates [47, 51, 61, 65, 66, 80]. Additionally, within studies
that reported ethnicity, most participants were White,
with only three studies assessing samples that were an-
other ethnic majority. Most studies were conducted in the
United States or Canada, with few studies conducted
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outside of North America [55, 60, 65, 70, 76, 78, 81-84].
Most of the literature reviewed has been conducted with
mixed cancer survivor groups, and our ability to evaluate
trends in preferences for cancer survivor groups that only
had one study conducted with them was limited. More-
over, the format of the results in summarizing the most
commonly preferred preferences may have concealed po-
tential findings and erased certain nuances and PA prefer-
ences questions have not been tested for reliability and
validity. A major weakness of current studies is that “PA
counseling” is not well defined and it is unclear how indi-
vidual studies are operationalizing this term. There are a
multitude of potential applications and interpretations of
the term such as relaying PA information, and prescribing
PA. As a result, there is ambiguity in what is being
assessed when evaluating PA counseling preferences.

Many cancer survivor groups are understudied and fu-
ture research should be conducted with these populations.
Research assessing PA and counseling preferences studies
should focus on a sole cancer group instead of mixed
cancer survivors, or separate the preferences of each
cancer survivor group they are assessing, similar to the
study conducted by Forbes et al. [69]. Because each can-
cer population may have unique barriers they face, to com-
prehensively create methods of increasing PA participation
and adherence, researching PA preferences, along with bar-
riers and facilitators to PA is necessary. Whitehead & Lavelle
[83], Farrokhzadi et al. [65] and Rogers et al. [57] assessed
barriers to PA participation while researching preferences,
finding common barriers to include lack of time, priority or
self-discipline, procrastination and feelings of tiredness or fa-
tigue [57, 65, 83]. Evaluating barriers and facilitators among
cancer survivors can assist researchers in designing optimal
PA programs for this population. Future studies should also
consider creating a PA preferences and counseling measure
that can be used as a standardized preferences assessment
and adapted across cancer survivor groups.

Conclusion

Tailoring PA programs to cancer survivors preferences
may be a potential step towards increasing participation
and adherence. Considering the unique preferences of can-
cer survivors will create more engaging, accessible, and
feasible PA programs for this population given that most
cancer survivors are not meeting PA guidelines. The find-
ings from this review suggest that many cancer survivors
prefer moderate-intensity PA, walking, and morning-based
programs. However, the wide variation in other PA prefer-
ence variables suggests that it would be beneficial to estab-
lish multiple program options. Clinicians and researchers
seeking to design interventions for cancer survivors should
consider common preferences as a guide for the develop-
ment and implementation of effective PA programs.
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Appendix

Table 3 Search String Examples by Database
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Database Search String Example

PubMed

(“Exercise"[Mesh] OR exercis* OR “physical activity” OR “aerobic activity”) AND (“Neoplasms’[Mesh] OR neoplasm* OR cancer OR

oncology OR “cancer survivor®” OR “cancer patient” OR remission) AND (preference* OR “counseling’[Mesh] OR “patient
preference”[mesh] OR “patient preference” OR “patient satisfaction” OR “exercise preference*” OR counsel* OR “health behavior
counseling” OR “distance counseling” OR “directive counseling” OR “online learning”)

SportDISCUS

(“Exercise"[Mesh] OR exercis* OR “physical activity” OR “aerobic activity”) AND (“Neoplasms’[Mesh] OR neoplasm* OR cancer OR

oncology OR “cancer survivor®” OR “cancer patient” OR remission) AND (preference* OR “counseling’[Mesh] OR “patient
preference’[mesh] OR “patient preference” OR “patient satisfaction” OR “exercise preference*” OR counsel* OR “health behavior
counseling” OR “distance counseling” OR “directive counseling” OR “online learning”)

PyscINFO

((MJSUB.EXACT.EXPLODE("Neoplasms”) OR MJSUB.EXACT EXPLODE(“Oncology”) OR SU.EXACT("Neoplasms”) OR “cancer patient” OR

“cancer survivor” OR cancer OR neoplasms OR oncology)) AND((MJSUBEXACT.EXPLODE("Physical Activity”) OR
MJSUB.EXACT.EXPLODE("Exercise”) OR MJSUB.EXACT.EXPLODE("Aerobic Exercise”) OR “aerobic activity” OR exercise)) AND (activity
preferences* OR preferences* OR counsel* OR patient preference OR patient satisfaction OR exercise preference OR health behavior
counseling OR distance counseling OR directive counseling OR online learning)

Web of
Science

((Exercise OR exercis* OR “physical activity” OR “aerobic activity”) AND (“Neoplasms” OR neoplasm* OR cancer OR oncology OR
“cancer survivor®” OR “cancer patient” OR remission) AND (preference* OR counseling OR “patient preference” OR “patient preference”

OR “patient satisfaction” OR “exercise preference*” OR counsel* OR “health behavior counseling” OR “distance counseling” OR

“directive counseling” OR “online learning”))
CINAHL

(“Exercise"[Mesh] OR exercis* OR “physical activity” OR “aerobic activity”) AND (“Neoplasms’[Mesh] OR neoplasm* OR cancer OR

oncology OR “cancer survivor*” OR “cancer patient” OR remission) AND (preference* OR “counseling’[Mesh] OR “patient
preference’[mesh] OR “patient preference” OR “patient satisfaction” OR “exercise preference*" OR counsel* OR “health behavior
counseling” OR “distance counseling” OR “directive counseling” OR “online learning”)

Table 4 Literature Search Example - PubMed

PubMed Search

# Searches

1 "Exercise’[Mesh]

2 exercise or “physical activity” or “aerobic activity”
3 lor2

4 "Neoplasms'[Mesh]

5

neoplasms or cancer or oncology or “cancer survivor*” or “cancer
patient*” or remission

6 4or5

7 preference* or counsel* or “patient preference” or “patient
satisfaction” or “exercise preference” or “health behavior counseling”
or “distance counseling” or “directive counseling” or “online learning”

8 3and6and?7
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Additional file 1: Table S1. Appraisal Tool for Cross-Sectional Studies.
Table S2. Consolidated Criteria for Reporting Qualitative Research. (XLS 29 kb)
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