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Abstract

Background: Cancer survivors face a range of negative physical and psychological effects that can be mitigated by
participating in physical activity. Despite this, most do not meet recommended levels. Health care providers may be
in a unique position to promote participation in physical activity among cancer survivors. The aim of this systematic
review and meta-analysis is to synthesize the findings from randomized controlled trials and controlled clinical trials
investigating the effectiveness of health care provider-administered physical activity recommendations on
participation in physical activity among cancer survivors.

Methods/design: Ten electronic databases (CINAHL, CENTRAL, Education Source, EMBASE, LILACS, MEDLINE,
OTSeeker, PEDro, PsycINFO, SPORTDiscus) will be searched to identify relevant studies. The electronic searches will be
supplemented by scanning the reference lists of relevant articles retrieved during these searches to ensure all
potentially relevant studies are identified. Two reviewers will independently screen all titles and abstracts resulting from
the searches to identify potentially eligible studies. They will then screen the full-text articles passing the first screen to
identify studies for inclusion using predetermined inclusion/exclusion criteria, extract data from studies meeting all
criteria, and assess the risk of bias of these studies. Results will be summarized narratively and statistically.

Discussion: By summarizing the best available evidence for the effectiveness of health care provider physical activity
recommendations for increasing participation in physical activity among cancer survivors, the results of this systematic
review and meta-analysis will help determine if making physical activity recommendations effectively changes cancer
survivors behaviour. It will also help to identify knowledge gaps and highlight areas in need of additional research.
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Background
Among the 1.8 million adults who are expected to be
diagnosed with cancer in North America [1, 2], over 63%
are expected to live at least 5 years following their diagno-
sis [1, 2]. However, continued physical and psychological
side effects (e.g. musculoskeletal symptoms, impaired car-
diovascular system functioning, cancer-related fatigue,
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cognitive problems, anxiety, depression) are common
[3–6]. These effects may result in functional limitations, de-
layed return to work, impaired performance/productivity,
reduced physical and psychological health, and continued
use of health care resources (e.g. [7–11]).
Various therapies are now available (e.g. pharmacother-

apy, psychological therapies, behavioural therapies), where
the goal is to relieve side effects, prolong life, and/or im-
prove quality of life. Physical activity is one therapeutic
option for cancer survivors as it can help to mitigate many
of the negative side effects cancer survivors experience
during and following treatment. The safety and
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effectiveness of physical activity for improving physical
(e.g. strength, cardiovascular system functioning, body
composition) and psychological (e.g. anxiety, stress, dis-
tress, depression, quality of life) aspects of health as well
as survival have been established [12–18]. Despite this evi-
dence, most cancer survivors are not sufficiently active to
achieve health benefits. Recent estimates suggest that only
20 to 30% of cancer survivors accumulate the recom-
mended 150 minutes of moderate-to-vigorous intensity
physical activity per week [19] —a level known to yield
health benefits [20]. These statistics, coupled with evidence
that physical inactivity is a significant risk factor for persist-
ent symptoms and side effects, susceptibility to chronic
conditions, all-cause mortality, and disease recurrence in
cancer survivors [12–18], underscore the need to promote
participation in physical activity among cancer survivors.
Health care providers are well placed to recommend phys-

ical activity to their patients in order to mitigate cancer-
related side effects and promote overall health [21]. Al-
though there is evidence showing that patients of physicians
who recommend physical activity are more likely to partici-
pate in physical activity [22–26], the majority of cancer sur-
vivors still do not receive advice to participate in physical
activity from health care providers [27–30]. Several barriers
to recommending physical activity during clinical visits have
been reported by health care providers, including a per-
ceived lack of time, believing that it is not part of their role,
a lack of knowledge/training in physical activity counselling,
a perceived lack of acceptance or willingness of patients to
follow recommendations, and anticipated failure in changing
patients’ behaviour [29–33]. The latter may reduce health
care providers’ willingness to recommend physical activity
because they may be wary about the effectiveness of
doing so [32]. Thus, summarizing the evidence for the
effectiveness of providing physical activity recommen-
dations can be useful to help health care providers see
the advantage of promoting physical activity, and in
turn ensure physical activity becomes routinely pro-
moted in practice.
Therefore, the purpose of this systematic review and

meta-analysis is to summarize the effectiveness of health
care provider physical activity recommendations (inter-
vention) as compared to usual care (comparator) on
participation in physical activity (outcome) in cancer
survivors (population) to answer the following research
question: “Compared to usual care (i.e. the care as usu-
ally received by patients in daily practice and no physical
activity recommendation), what is the effect of health
care provider physical activity recommendations on can-
cer survivors’ participation in physical activity?”

Methods
This review protocol has been prepared and reported in ac-
cordance with the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols (PRISMA-P) state-
ment [34, 35]. The PRISMA-P statement contains a
checklist that ensures complete and transparent reporting.
See Additional file 1 for the completed PRISMA-P
checklist.

Inclusion criteria
To be included in this systematic review and meta-ana-
lysis, studies will need to meet the following inclusion
criteria: (1) published in a peer-reviewed scientific jour-
nal, (2) have full-text available in English, and (3) be an
original study. In the case that information is incom-
plete, missing, or unclear, corresponding authors of the
study will be contacted to obtain the information re-
quired. In addition, specific criteria related to the types
of participants, interventions, studies, and outcomes are
detailed below.

Types of participants
Studies with participants that included adult (18 years or
older) cancer survivors, defined as an individual from the
point of cancer diagnosis onward [36], will be included.
Cancer survivors could have been at any stage along the
disease trajectory (i.e. at diagnosis, currently undergoing
treatment, completed treatment, years following treat-
ment, end-of-life).

Types of interventions
For the purpose of this review, an intervention will be de-
fined as any health care provider-administered recom-
mendation (e.g. advice, verbal or written prescription,
behavioural counselling, referral to physical activity ser-
vices, or otherwise) delivered with the intent of promoting
participation in physical activity. Only studies where the
recommendation was delivered in person during a clinical
visit will be included. The health care provider could have
been any health care or allied health care provider (e.g.
oncologist, nurse, physician, physiotherapist, kinesiologist)
within the cancer survivors’ circle of care.

Types of studies
The types of studies that will be included in this review
are randomized controlled trials and controlled clinical
trials that examined the effect(s) of physical activity rec-
ommendations administered by health care providers on
participation in physical activity among cancer survivors
in comparison to a control group receiving usual care as
provided in everyday practice (i.e. no physical activity
recommendation). These study designs were specifically
chosen as they provide the most robust evidence
[37, 38]. However, if during the searches the number of
randomized controlled trials and controlled clinical trials
do not appear to be sufficient to answer the research
question (i.e. no or very few meet eligibility criteria),
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other study designs which are likely to provide valid data
on the outcome of interest will be considered. Any mod-
ifications to the inclusion/exclusion criteria pertaining to
the study design will be noted as a protocol amendment.

Types of outcome measures
The primary outcome measure of interest in this review is
participation in physical activity. To be included, studies
must have included data on participants’ participation in
physical activity at least twice: pre- and post-intervention.
Secondary outcomes to be reported on in this review will
include physical and psychological health outcomes.

Exclusion criteria
Studies including an intervention targeting multiple health
behaviours (e.g., physical activity and smoking, physical
activity and nutrition) will be excluded. Furthermore,
studies will be excluded if information in the full-text art-
icle is insufficient (even after corresponding authors are
contacted to obtain the required information). Reviews,
commentaries, conference abstracts, editorials, and any
other non-original research will also be excluded.

Data sources and search strategy
Electronic searches
The following ten databases will be searched from the
inception of the databases to March 2017 to identify
potentially eligible studies: Cumulative Index to Nursing
and Allied Health Literature (CINAHL), Cochrane Central
Register of Controlled Trials (CENTRAL), Education
Source, Excerpta Medica Database (EMBASE), Literatura
Latino Americana e do Caribe em Ciências da Saúde (LI-
LACS), Medical Literature Analysis and Retrieval System
Online (MEDLINE), Occupational Therapy Systematic
Evaluation of Evidence (OTSeeker), Physiotherapy Evi-
dence Database (PEDro), PsycINFO, and SPORTDiscus.
The search strategy was developed in collaboration with
an experienced health sciences university librarian for
MEDLINE and refined based on expert feedback from
two members of the Knowledge Synthesis Group at the
Ottawa Hospital Research Institute using the Peer Re-
view of Electronic Search Strategies (PRESS) evidence-
based checklist [39, 40]. The search strategy includes
relevant Medical Subject Heading terms and keywords
covering the target population and intervention, as well as
a highly sensitive search filter for identifying controlled
trials developed by the Cochrane Collaboration [41]. How-
ever, the latter was modified in an effort to maximize
search strategy sensitivity while maintaining precision.
The MEDLINE search strategy [see Additional file 2] was
then translated for use in the nine other databases to be
searched and peer reviewed by the two same members of
the Knowledge Synthesis Group at the Ottawa Hospital
Research Institute using the PRESS evidence-based check-
list [39, 40].

Searching other resources
Reference lists from relevant studies retrieved during the
databases searches will be hand searched to identify add-
itional studies that may be missed during the initial search.

Study selection
Studies identified during the database searches will be
exported into a reference management software (i.e. End-
Note; [42]), and duplicate records will be removed. Two
reviewers will then independently review all titles and ab-
stracts using the aforementioned inclusion/exclusion cri-
teria to select articles for full-text review. Studies that do
not meet inclusion/exclusion criteria based on both au-
thors’ review will be discarded. Otherwise, the full-text
article will be retrieved and assessed. When uncertainty or
disagreement exists, the full-text article will be retrieved
and assessed. Next, both reviewers will independently re-
view the full-text of all potentially relevant studies using
the first two pages of the data extraction form to establish
eligibility [see Additional file 3]. The data extraction form
was developed following the guidelines provided in the
Cochrane Handbook for Systematic Reviews of Interven-
tions [41]. Studies that do not meet the inclusion criteria
will be excluded, and the reasons for exclusion will be re-
corded. While reviewing the full-text of all potentially
relevant studies, both reviewers will also scan the refer-
ence lists to identify other potentially relevant studies. If
any are identified, both reviewers will independently re-
view the full-text(s) to determine eligibility. Any disagree-
ments between the two reviewers as to the relevance of
the study during the full-text review will be resolved
through discussion and adjudication of a third reviewer.
In accordance with the Preferred Reporting Items for Sys-
tematic Review and Meta-Analysis (PRISMA) statement
[43, 44], a flow diagram will be prepared detailing the
number of records scanned, included, and excluded at
each stage of the process. The inter-rater agreement
between both reviewers on eligibility will be computed,
and the level of agreement will be reported.

Data extraction
Data from all studies meeting inclusion criteria will be
extracted by two reviewers independently using the data
extraction form [see Additional file 3], which will be
pilot tested with a representative sample of studies to
identify any data that are missing from the form or that
are nonessential. Should revisions be necessary after the
pilot testing, these will be made prior to completing the
remaining data extraction. The data extraction form has
been developed to collect information covering: (1)
general information (i.e. publication type, first author,
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funding source, potential conflict), (2) participant
characteristics (i.e. age, sex, sample size, method of
randomization), (3) intervention information (i.e. de-
scription of intervention groups), and (4) outcomes (i.e.
primary and secondary outcomes, the time-points mea-
sured or reported). After completing the data extraction
form independently, both reviewers will meet and com-
pare their data extraction forms to ensure completeness
and accuracy. Any disagreements will be resolved
through discussion and adjudication of a third reviewer.

Assessment of risk of bias of the included studies
Two reviewers will independently judge each study
reviewed using the Cochrane Collaborations’ tool for
assessing risk of bias [see Additional file 4] provided in the
Cochrane Handbook for Systematic Reviews of Interven-
tions [41]. This tool is comprised of six domains: (1) selec-
tion bias (two items; e.g. sequence generation, allocation
concealment), (2) performance bias (one item; e.g. blind-
ing of participants and personnel), (3) detection bias (one
item; e.g. blinding of outcome assessment), (4) attrition
bias (one item; e.g. incomplete outcome data), (5) report-
ing bias (one item; e.g. selective outcome reporting), and
(6) other bias (one item; e.g. other sources of bias). Fol-
lowing recommendations [41], judgements of “high risk”
for each domain will be given when there are systematic
differences between: (1) baseline characteristics of the
groups that are compared (i.e. selection bias), (2) groups
in the care that is provided or in exposure to factors other
than the interventions of interest (i.e. performance bias),
(3) groups in how outcomes are determined (i.e. detection
bias), (4) groups in withdrawals from a study (i.e. attrition
bias), and/or (5) differences between reported and unre-
ported findings (i.e. reporting bias). “Low risk” will be
given when there are no systematic differences, whereas
“unclear risk” will be given when there is a lack of infor-
mation or uncertainty over the potential for risk of bias.
Both reviewers will meet to compare their independent
judgements, and any disagreement will be resolved
through discussion and adjudication of a third reviewer.
Judgement for each domain will be presented separately
for each study in a “Risk of Bias in Included Studies” table
[see Additional file 5].

Data analysis
Descriptive analysis
A summary of the results from the reviewed studies will
be presented in “Characteristics of Included Studies” and
“Summary of Findings” tables using the information
gathered from the data extraction form. In addition, a
narrative synthesis of the results from the reviewed stud-
ies will also be prepared. The tables and the narrative
synthesis will follow the Guidance on the Conduct of
Narrative Synthesis in Systematic Reviews [45] and the
Cochrane Handbook for Systematic Reviews of Interven-
tions [41].

Statistical analysis
A member from the Knowledge Synthesis Group at
Ottawa Hospital Research Institute will perform quantita-
tive analyses to provide summaries of intervention effects
for each study by calculating risk ratios (for dichotomous
outcomes) or standardized mean differences (for continu-
ous outcomes) using the data presented in the full-text ar-
ticles or obtained from the corresponding author(s).
Additionally, corresponding 95% confidence intervals (CI)
for each assessed outcome will be calculated and inter-
preted based on the recommendations outlined in the
Cochrane Handbook for Systematic Reviews of Interven-
tions (i.e. null effect if CI crosses over 0, small effect if CI
is wide, and large effect if CI is narrow; [41]). Next, if there
are a sufficient number of studies in which the same out-
come(s) was/were measured, individual effect sizes will be
pooled using fixed effects methods, which assume there is
a common underlying effect and the variability observed
between studies is attributed to chance alone. Random ef-
fects methods, which take into account between-study
heterogeneity, will also be used for comparison. Hetero-
geneity between the findings of the reviewed studies will
be assessed using the I2 statistic. An I2 value greater than
50% will be considered indicative of substantial heterogen-
eity. Of note, in the absence of heterogeneity, fixed effects
and random effects methods yield the same results. Sen-
sitivity analyses will be conducted to assess the effect of
removing studies with a “high risk” of bias, as is recom-
mended by Liberati et al. [43]. Statistical analyses will
be performed with SAS software (SAS Institute Inc.,
Cary, NC, USA).

Discussion
Promoting participation in physical activity among
cancer survivors may help to mitigate the negative side
effects commonly reported during and post-treatment
such as musculoskeletal limitations, impaired cardiovas-
cular system functioning, cancer-related fatigue, cogni-
tive problems, anxiety, and depression [12–18]. Whereas
health care providers are in a unique position to influ-
ence cancer survivors’ health behaviours, including their
participation in physical activity [22–24], few recommend
it [27–30]. One reason physical activity recommendations
have not been integrated into practice is that health care
providers may doubt their ability to impact their patients’
participation in physical activity [29, 30, 33]. This system-
atic review and meta-analysis will provide insight into the
effectiveness of health care provider physical activity rec-
ommendations on participation in physical activity among
cancer survivors, a population who has a lot to gain from
being active [12–18].
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The results will be of interest for a broad audience,
including health care or allied health care providers (e.g.
oncologists, nurses, physicians, physiotherapists, kinesiol-
ogists), guideline developers, policy makers, and re-
searchers. Indeed, it is hoped that this review will provide
evidence to reduce the uncertainty about the effectiveness
of incorporating physical activity recommendations into
standard care in an effort to ensure physical activity rec-
ommendations are integrated into regular practice, and
thus reduce the gap between research, practice, and policy.
Furthermore, it is hoped that the identification of know-
ledge gaps will encourage further research in this area.
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