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Abstract

Objective: To synthesize knowledge regarding the effect of health care provider-delivered physical activity interventions on cancer survivors’ physical activity behaviour. Methods: Ten electronic databases were searched for articles reporting on the effect of health care provider-delivered physical activity interventions on cancer survivors’ physical activity behaviour. Articles were included if they met the following criteria: English-language, participants were adult cancer survivors, the effect of health care provider-delivered physical activity interventions on physical activity behaviour was assessed, and physical activity behaviour was measured at least twice. Data were extracted and summarized descriptively. Results: Seventeen articles representing 11 studies met inclusion criteria. Two studies reported within-person increases in physical activity behaviour and one reported decreases. Nine studies reported between-group differences in physical activity behaviour favouring the intervention group. Conclusions: Health care provider-delivered physical activity interventions may increase cancer survivors’ physical activity behaviour. However, increases may depend on administering additional behaviour change techniques and resources. Given the limited number of studies, degree of heterogeneity, and high level of bias observed, more research is needed to ascertain the effect of health care provider-delivered interventions on cancer survivors’ physical activity behaviour and to compare different interventions.
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A systematic review summarizing the effect of health care provider-delivered physical activity interventions on physical activity behaviour in cancer survivors 
1 Introduction
Regular participation in physical activity can decrease the risk of morbidity and mortality among cancer survivors (i.e., individuals diagnosed with cancer, from the point of diagnosis onward; [1-5]), thereby reducing the burden associated with the disease. Further, regular participation in physical activity can improve cancer survivors’ overall health and enhance their quality of life [6-8]. There are guidelines recommending that cancer survivors accumulate a minimum of 150 minutes of moderate-to-vigorous intensity physical activity per week [9-11], but most cancer survivors do not meet these guidelines [12]. This has led to the recommendation that physical activity be discussed as a part of cancer survivors’ routine care during consultations [13], partly because health care providers are well-positioned to provide brief lifestyle interventions (e.g., recommendations, advice) to their patients and partly because patients trust when such interventions are delivered by health care providers [14,15]. Moreover, it is recommended because cancer survivors who recall receiving physical activity advice from a health care provider are more likely to meet physical activity guidelines [16]. 
Health care providers experience barriers to promoting physical activity amongst their patients, including limited time, lack of knowledge, and low confidence to promote behaviour change [17-19]. In addition, health care providers’ belief that their efforts to promote physical activity during consultations may not change their patients’ physical activity behaviour could impede their willingness to promote physical activity [17-19]. Though some studies show that promoting physical activity during consultations via brief health care provider-delivered interventions can promote physical activity among cancer survivors [20-22], this body of literature has yet to be summarized. This is problematic because health care providers might not review individual studies that provide evidence for the effect of health care provider-delivered interventions on cancer survivors’ physical activity behaviour. Accordingly, the absence of a summary of evidence for the effect of health care provider-delivered interventions on cancer survivors’ physical activity behaviour could partially explain why knowledge is not being translated into practice. To rectify this, and in an effort to encourage health care providers to promote physical activity in their practice when consulting with cancer survivors, a systematic review was conducted to determine if health care provider-delivered physical activity interventions are effective at promoting physical activity behaviour change among cancer survivors.

2 Methods


The full protocol for this systematic review has been published elsewhere [23] and is indexed on the International Prospective Register of Systematic Reviews [24]. Any changes to the protocol since it was published and indexed are noted throughout this manuscript. The Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) was followed in the preparation of this article to ensure complete reporting and transparency [25,26]. 

2.1 Data sources and search strategy

Ten electronic databases were searched from database inception to March 13, 2018
: 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 (LILACS), Medical Literature Analysis and Retrieval System Online (MEDLINE), Occupational Therapy Systematic Evaluation of Evidence (OTSeeker), Physiotherapy Evidence Database (PEDro), PsycINFO, and SPORTDiscus. The search strategy was developed, tested and refined for use in MEDLINE, and then adapted for use in the other databases. This was accomplished by collaborating with an experienced health sciences university librarian and two experts from the Knowledge Synthesis Group at the Ottawa Hospital Research Institute using the Peer Review of Electronic Search Strategies evidence-based checklist [27,28]. To identify articles that might have been missed during the database search, reference lists of articles included in this review and of relevant articles (e.g., systematic reviews, commentaries) were hand searched. 

2.2 Eligibility criteria
For inclusion, articles needed to: (1) be a primary study published in English with full-text available, (2) include adult cancer survivors as recipients of the intervention, (3) explore the effect of a health care provider-delivered intervention (i.e., recommendation, advice, prescription, counselling, or otherwise) intended to change participants’ physical activity behaviour, and (4) measure participants’ physical activity behaviour at least two times. For the purpose of this review, health care providers were defined as any health care or allied health care provider (e.g., oncologist, nurse, physician, physiotherapist, Kinesiologist). Multi-component interventions wherein participants received an intervention targeting multiple health behaviours (e.g., physical activity and nutrition) were excluded because it was not possible to attribute behaviour change to the health care provider-delivered physical activity intervention. Although the initial intent was to include randomized controlled trials and controlled clinical trials only [23], all types of experimental studies (e.g., pre-post study design, non-randomized controlled trials, quasi-experiments) were searched for due to the small number of randomized controlled trials and controlled clinical trials retrieved during an initial search. Nevertheless, as noted in the results section, only randomized controlled trials were identified and included. Corresponding authors were contacted up to three times to obtain the required information when articles had incomplete, missing or unclear information.
2.3 Study selection
Citations and abstracts retrieved during the database search were exported to EndNote [29] and duplicate records were removed. Two authors (AW, PAN) then reviewed titles and abstracts independently using the eligibility criteria outlined in section 2.2 Eligibility criteria. Next, they reviewed the full-text of all potentially relevant articles independently. Disagreements between both authors at each stage were resolved through discussion between them or through adjudication of a third author (JB). 

2.4 Risk of bias
The Cochrane Collaboration’s tool for assessing risk of bias provided in the Cochrane Handbook for Systematic Reviews of Interventions [30] was used to assess the risk of bias of each article. Two authors (AW, PAN) evaluated each article in the following six domains: (1) selection bias (2 items; i.e., random sequence generation, allocation concealment), (2) performance bias (1 item; i.e., blinding or participants and personnel), (3) detection bias (2 items; i.e., blinding of outcome assessment(s) for both patient-reported and objective outcomes), (4) attrition bias (1 item; i.e., incomplete outcome data), (5) reporting bias (1 item; i.e., selective reporting), and (6) other bias (1 item; i.e., other sources of bias; e.g., representativeness of study sample). Following recommendations [30], both authors made judgements independently of “low” to indicate low risk of bias, “high” to indicate high risk of bias, and “unclear” to indicate an unclear or unknown risk of bias. Judgements were compared and disagreements were resolved through discussion between both AW and PAN. A third author (JB) helped to resolve any disagreements when necessary. 
2.5 Data extraction 

Two authors (AW, PAN) extracted data independently from each full-text article using a data extraction form that was developed following guidelines provided in the Cochrane Handbook for Systematic Reviews of Interventions [30]. Extracted data included: (1) general information (i.e., author(s), year and location of publication, study design), (2) participants’ characteristics (i.e., age, gender/sex, sample sizes), (3) intervention characteristics (i.e., description of intervention groups, behaviour change techniques (BCTs) used
, theoretical basis), (4) outcomes (i.e., measures, timing of assessments), and (5) results. 

2.6 BCTsb
The BCT Taxonomy v1 [31] was used to identify which BCTs, if any, were used and reported on in the articles included in the present review. Two authors (AW, PAN) coded BCTs independently after completing an online BCT training (https://www.bct-taxonomy.com/). Both authors coded intervention content as “absent”, “possibly present”, or “definitely present” [31] using information reported within each full-text article. They then compared their coding and disagreements were resolved through discussion between both AW and PAN. A third author (JB) assisted with disagreements and uncertainty when necessary. 
2.7 Data synthesis

In addition to preparing summary of findings tables, a narrative synthesis was performed to summarize the findings textually and describe findings in terms of direction of effect [32]. The narrative synthesis followed guidelines published in the Guidance on the Conduct of Narrative Synthesis in Systematic Reviews [32]. During this process, factors that may explain differences in the direction of effect across studies were noted and reported in section 3 Results. Although the original protocol included a plan for a meta-analysis, no meta-analysis was conducted to estimate the effect size because of the heterogeneity in the data.

3 Results

3.1 Search results

The database and hand searches collectively yielded 8,057 records. After removing duplicates and reviewing citations at the title and abstract level, 86 articles were reviewed at the full-text level. Seventeen articles representing 11 unique studies met the eligibility criteria [20-22,33-46]. Results and interpretations were based on extrapolation of results from the unique studies, as opposed to the articles, to avoid double reporting of the same data. The level of agreement between the authors during the screening, data extraction, and risk of bias assessment steps ranged from 74% to 100%, which is considered a high level of agreement [47]. A PRISMA flow diagram detailing the number of records scanned, included, and excluded at each stage is presented in Figure 1.

3.2 Study characteristics

The study characteristics are presented in Table 1. All studies were published in 2004 or later, with most being published after 2011 [22,33,34,36,38-41,44-46]. Five studies were conducted in the United States of America [37-39,41-46], two in Australia [33,34,40], one in Canada [20,21], one in Denmark [36], one in the Netherlands [35], and one in Korea [22]. All studies were randomized controlled trials.

3.3 Participants’ characteristics

Table 1 provides details on participants’ characteristics. Sample sizes at baseline varied from 41 to 450 participants. Of the 11 studies, seven included women diagnosed with breast cancer [20,21,37-46], one included men diagnosed with prostate cancer [33,34], and three included adults diagnosed with different types of cancer [22,35,36]. Participants were “off-treatment” in eight studies [22,33-36,38,39,41-46], “on-treatment” in one study [20,21], and “on- or off-treatment” (meaning that some were on-treatment and some were off-treatment) in two studies [37,40]. The mean age of participants across the 11 studies was 54 years (SD=9.9; range=21-84). Overall, “completion” and “adherence” rates to the interventions were high, with all but three studies [20,21,35,36] reporting completion rates greater than 80% for participants who had provided consent. 

3.4 Intervention characteristics

Table 2 provides details about the interventions. Theoretical frameworks or conceptual models were used in nine studies to inform the intervention [20,21,33-36,38-46]. Seven of these used the social cognitive theory [33,34,38-46], one used the theory of planned behaviour [20,21], and one used self-management principles [35]. Two studies reported that the health care provider used motivational interviewing and narrative therapy when delivering the physical activity intervention [36,38,39], whereas the remaining studies did not report on a specific counselling, coaching, or advice delivery method.
Though there was diversity across the interventions delivered, most provided participants with recommendations, advice, or otherwise in-person, with only two studies delivering the health care provider portion of the intervention via telephone or email [40,41]. Nine of the 11 studies compared one intervention group to a comparison group. Within these nine studies, the comparison group was described as usual care in two studies [33,34,40], a supervised physical activity intervention in one study [35], standardized printed physical activity materials in three studies [37,42-46], a contact control condition in one study [38,39], and health evaluation and education materials in one study [36]. One study did not specify what the comparison group received, if anything [41]. Two of the 11 studies compared two intervention groups to a comparison group described as usual care [20-22]. Across the 11 studies, the health care providers delivering the interventions varied widely and included: oncologists [20-22,33,34,37-39], urologists and urology nurses [33,34], psychologists [36,42-46], a combination of psychologists and social workers [35], and exercise physiologists [40,41]. 

The mean length of the interventions across the 11 studies was 15 weeks (SD=14), and the most frequent duration of the interventions was 12 weeks (n=5; 54.5%), with only two studies exceeding this length [36,40]. However, the interventions varied widely in terms of duration, frequency/intensity, and content. To better clarify the types of interventions producing favourable results and to facilitate comparisons, interventions were classified as: “lower intensity” if there was only one interaction with a health care provider and as “higher intensity” when there was more than one interaction with a health care provider. The interventions were then classified based on whether additional intervention components beyond the health care provider-delivered physical activity intervention were included. As such, the intensity categories were further specified to highlight the additional components included, when indicated. Five studies were classified as lower intensity because only one meeting with a health care provider occurred [20-22,33,34,37-39], with two of these including additional intervention components (i.e., a physical activity intervention comprised of face-to-face exercise sessions, physical activity counselling delivered via telephone; [33,34,38,39]). The remaining six studies were classified as higher intensity because there were multiple interactions with a health care provider [35,36,40-46], with all but two of these [40,41] including additional intervention components (i.e., physical activity sessions). 

3.4.1 BCTs 
Supplementary File 1 provides details about the BCTs used. Eight of the 11 studies reviewed were coded as using one or more BCT across eight categories: (1) goals and planning, (2) feedback and monitoring, (3) social support, (4) natural consequences, (5) comparison of behaviour, (6) associations, (7) repetition and substitution, and (8) regulation. The most commonly used BCTs were ‘goal setting - behaviours’ (n=7; [35,36,38-46]), ‘self-monitoring of behaviour’ (n=5; [22,35,38,40,42-44]), and ‘problem solving’ (n=4; [35,38,39,42-46]). Less frequently used BCTs included ‘social support - unspecified’ (n=3; [36,42-46]), ‘behavioural practice/rehearsal’ (n=2; [35,36]), ‘demonstration of behaviour’ (n=2; [42-46]), ‘reduce negative emotions’ (n=2; [42-46]), ‘information about health consequences’ (n=1; [22]), ‘prompts/cues’ (n=1; [45,46]), ‘feedback on behaviour’ (n=1; [35]), and using a ‘behavioural contract’ (n=1; [36]). In total, 11 of the 93 hierarchically-clustered techniques available through the BCT Taxonomy v1 were coded. Of note, no BCTs were coded in three of the reviewed studies [20,21,37-39]. 

3.5 Outcome measures used

Table 3 provides details on the physical activity outcome measures and the timing of the assessments. As per eligibility criteria, all studies measured physical activity behaviour at least twice and seven included more than two measurement times [36-46]. Eight studies used self-reported measures only [20-22,35-41], whereas three used both self-report and objective measures (i.e., accelerometers; [33,34,42-46]). Across the studies using self-report, the measures used were: International Physical Activity Questionnaire (n=1; [37]), 7-day Physical Activity Recall Questionnaire (n=2; [38,39,40]), Physical Activity Scale for the Elderly (n=1; [35]), Active Australia Survey and Community Health Activities Models Program for Seniors (n=1; [40]), Saltin and Grimby Questionnaire (n=1; [36]), and modified versions of the Leisure Time Exercise Questionnaire (LTEQ; n=5; [20-22,33,34,42-46]). The specific modifications/adaptations made to the LTEQ were not explicitly reported, though all incorporated some measure of physical activity duration. Finally, all 11 studies included additional measures to assess a range of physical and psychological outcomes, which are reported in Table 3; however, these are not described herein because it is beyond the scope of this review to discuss the effects of the interventions on physical and psychological outcomes. 

3.6 Physical activity behaviour change

Table 4 presents a summary of the main results. Three studies reported on the effect of the intervention within each group (i.e., within-group effects). Of these, one study showed that physical activity behaviour increased significantly within the intervention group but not in the comparison group [45,46], and another study reported that physical activity behaviour increased significantly within the intervention and comparison groups [35]. In contrast, one study reported that physical activity behaviour decreased significantly within the intervention and comparison groups [37]. 

All 11 studies reported on whether there was a difference in physical activity behaviour between the intervention and comparison groups (i.e., between-group effects). Nine studies showed that increases in physical activity behaviour were significantly higher within the intervention group than within the comparison group [20-22,33,34,36,38-46]. Of these nine studies, two were classified as lower intensity and seven were classified as either lower intensity with additional intervention components or as higher intensity with or without additional components. In reference to the lower intensity interventions, Jones et al. [20,21] found that a health care provider-delivered physical activity intervention alone resulted in greater physical activity behaviour compared to usual care, whereas a health care provider-delivered physical activity intervention paired with a referral to an exercise physiologist did not result in greater physical activity when compared to usual care. Park et al. [22] reported that a health care provider-delivered physical activity intervention paired with a motivational package resulted in greater increases in physical activity behaviour when compared to usual care, but that there was no difference in change between a health care provider-delivered physical activity intervention alone (i.e., without the package) when compared to usual care. In reference to the studies presenting significant between-group effects for the lower intensity interventions with additional components, Gaskin et al. [34], Livingston et al. [33], and Pinto et al. [38,39] showed that increases in physical activity behaviour were greater within the intervention group when compared to the comparison group on at least one physical activity outcome measure at one or more assessment time point. For the higher intensity interventions without additional components, Eakin et al. [40] and Hatchett et al. [41] found similar results noting greater physical activity behaviour within the intervention group when compared to the comparison group on at least one physical activity outcome measure at one or more assessment time point. With regards to the studies reporting on higher intensity interventions with additional components, two studies reported greater physical activity within the intervention group when compared to the comparison group [42-46] and one study reported the percentage of participants meeting a physical activity goal (≥ 3 hours/week) was greater in the intervention group when compared to the comparison group [36]. 
In terms of the two studies that did not observe differences in physical activity behaviour between the intervention and comparison groups [35,37], one was classified as lower intensity with no additional intervention components [37]. In this study, Winters-Stone et al. [37] reported decreases in physical activity behaviour in both the intervention and comparison groups, with greater decreases observed in the comparison group. The other was classified as higher intensity with additional intervention components. In this study, May et al. [35] reported significant increases in physical activity behaviour in both the intervention and comparison groups from baseline to post-intervention; however, the magnitude of change in physical activity from baseline to post-intervention was not significantly different between the groups [35].

Of the three studies that measured physical activity behaviour using both self-report and objective measures [33,34,42-46], two found that increases in objectively measured physical activity behaviour were significantly greater within the intervention group than within the comparison group [42-46]. However, findings differed when analyzing physical activity behaviour assessed via self-reported measures such that one study found no significant difference in physical activity behaviour between the groups [42-44] and one study found significant differences between the groups [45,46]. The third study found that there were no significant differences between groups using the objectively measure of physical activity behaviour, but that increases in self-reported physical activity behaviour were significantly greater within the intervention group than within the control group [33,34].
3.7 Risk of bias within studies

As shown in Figure 2, no study was classified as “low” risk of bias in all domains considered by the Cochrane Collaboration’s tool to assess risk of bias. Seven of the 11 studies were classified as “unclear” risk of bias because there was unclear risk of bias in at least one domain [20-22,35,36,40,42-46]. The remaining four studies were classified as “high” risk of bias because there was a high risk of bias in at least one domain [33,34,37-39,41]. 

4 Discussion and conclusion

4.1 Discussion

Regular participation in physical activity yields numerous benefits for cancer survivors [1-8], yet most are insufficiently active [12]. Given that cancer survivors interact frequently with health care providers and trust the advice they receive during clinical visits [13-15], health care providers are well-positioned to promote physical activity in this population [13-15,48]. However, some health care providers doubt that efforts to promote physical activity during consultations are enough to change patients’ behaviour [49,50]. Therefore, the purpose of this review was to determine if health care provider-delivered physical activity interventions are effective at increasing physical activity behaviour among cancer survivors. Seventeen articles, representing 11 unique studies, collectively suggest that health care provider-delivered physical activity interventions may help to increase cancer survivors’ physical activity behaviour. Nonetheless, the evidence base is sparse and heterogeneous. More high quality research is necessary to identify optimal intervention formats and ascertain intervention efficacy and effectiveness so as to best support health care providers in delivering physical activity interventions to promote this health-enhancing behaviour.

A noteworthy result of this review is that interventions deemed “lower intensity”, whereby only a single recommendation for physical activity was given in-person during a regularly scheduled appointment, may help to increase physical activity behaviour. Indeed, Jones et al. [20,21] and Park et al. [22] found that cancer survivors who received a physical activity recommendation from their oncologist engaged in more physical activity at follow-up than cancer survivors who did not receive the recommendation. Combined with research in the general population supporting the efficacy of “lower intensity” health care provider-delivered physical activity interventions [14,15], the findings from these two studies provide some preliminary support that if integrated into practice, physical activity recommendations alone may be enough to change cancer survivors’ physical activity behaviour. A plausible explanation for this finding may stem from the central role health care providers play in cancer survivors’ medical experience as many rely on health care providers for access to appropriate medical and supportive care [51,52]. Moreover, cancer survivors have expressed trust in the information they receive from personnel comprising their health care team [53]. In this sense, health care providers may serve as facilitators of physical activity behaviour through their recommendations and role as credible sources of information, respectively. 

Notwithstanding these promising results, Winters-Stone et al. [37] reported within-group decreases in physical activity behaviour both in the intervention and comparison groups in their study testing the effects of a “lower intensity” intervention with no additional intervention components. Specifically, there were decreases in physical activity behaviour among cancer survivors who received a recommendation for physical activity, standardized printed physical activity materials and a yoga DVD from their oncologist (intervention group), although the observed decrease was significantly less pronounced than among those who received the recommendation for physical activity and the standardized printed physical activity materials without the yoga DVD (comparison group). Potential reasons for the decreases in physical activity behaviour observed may be related to the adverse effects of cancer-related symptoms on cancer survivors’ fitness [54]. Though not reported herein, it is notable that Winters-Stone et al. [37] found better symptom management among intervention group participants than those in the comparison group, indicating further work is needed to understand how much change in physical activity is required to produce clinically meaningful results among cancer survivors. Another plausible explanation for the decreases in physical activity behaviour reported by Winters-Stone et al. [37] may be related to cancer survivors’ lack of confidence to independently engage in physical activity after a brief recommendation and having received standardized printed materials because gaining knowledge alone may be insufficient to bring about behaviour change [37]. For some cancer survivors, this could be compounded by a lack of physical activity literacy when reviewing standardized printed materials that often use complex terminology. Thus, it is possible that cancer survivors did not receive sufficient support from the materials received, felt overwhelmed, and subsequently lowered their physical activity behaviour. Looking forward, understanding what cancer survivors want and find useful to promote physical activity behaviour will be important to enhance the appropriateness and relevancy of intervention strategies and materials. Involving cancer survivors as members of the research team and throughout the research process could also ensure participant-facing documents are user-friendly, understandable, and acceptable.
The “lower intensity” interventions (i.e., those with a single meeting with a health care provider) that had additional components (i.e., extra intervention techniques/aspects beyond the health care provider-delivered physical activity intervention) may provide some insight into what cancer survivors want and find useful to promote physical activity behaviour. Collectively, the findings from several studies [33,34,36,38,39,42-46] suggests that combining a recommendation from health care providers with either a supervised exercise intervention or a behavioural support program for physical activity may yield beneficial effects. For example, Gaskin et al. [34] and Livingston et al. [33] found that cancer survivors who received a physical activity recommendation and a supervised exercise program were more likely to meet physical activity guidelines than those who received “minimal physical activity information”. Similarly, Pinto et al. [38,39] found that cancer survivors who received an in-person physical activity recommendation plus 12 weeks of telephone-based physical activity counselling reported greater increases in physical activity behaviour and were also more than twice as likely to report improvements in meeting physical activity guidelines than cancer survivors who received in-person physical activity recommendations and 12 weeks of telephone-based contact control. Combined, these results suggest future research should test whether there is a dose-response relationship to determine if complementing “lower intensity” interventions with additional components further enhances the effectiveness of physical activity recommendations. 

In addition to the beneficial effects found in the studies reporting on the effects of “lower intensity” interventions with and without additional components, six studies included in this review were classified as “higher intensity” because there were more frequent meetings with a health care provider [35,36,40-46]. Across these studies, physical activity was greater in the intervention group than comparison group, regardless of whether additional components were provided. These results are perhaps unsurprising given the large body of literature reporting that cancer survivors desire supportive opportunities for physical activity and that reports increases during both behavioural support and supervised exercise interventions [55]. Collectively, these studies suggest that “higher intensity” interventions, whether complemented with additional components or not, can enhance cancer survivors’ physical activity behaviour; however, they raise more questions than they answer with regards to the role of each component in isolation. To extend this line of work, researchers may wish to test multiple interventions within a single trial to identify components that contribute to intervention effectiveness.

As BCTs are widely recognized as “active ingredients” facilitating behaviour change [31], it was important to explore whether different BCTs impact intervention effectiveness. Across the 11 studies included in this review, eight were coded as employing one or more BCT. Physical activity was greater in the intervention groups than in the comparison groups in seven of these studies [22,36,38-46]. Similar to other systematic reviews [56,57], the most frequently used BCTs were ‘goal setting - behaviour’ and ‘self-monitoring of behaviour’, underscoring the critical role these BCTs play in promoting physical activity among cancer survivors. This suggests those seeking to promote physical activity may wish to incorporate goal setting sessions and self-monitoring strategies (e.g., using calendars). Nevertheless, as only 11 of the 93 available hierarchically-clustered techniques were coded herein, a range of BCTs remain to be tested in order to explore whether other BCTs might optimize the effectiveness of behaviour change interventions among cancer survivors. Further, as coding was done on the basis of study reporting, it is possible that some BCTs may have been implemented but not clearly reported and thus not coded. To overcome this possibility and enhance understanding of BCTs important for increasing physical activity behaviour among cancer survivors, adopting taxonomies such as the BCT Taxonomy v1 [31] from study inception through to dissemination is recommended. 

As many are calling for health care providers to deliver physical activity interventions, this review is timely and highlights that there is still much more to learn. Substantial heterogeneity across studies was observed in terms of the interventions delivered making it difficult to make comparisons across studies. For example, a range of health care providers delivered the interventions included in this review. Different health care providers may serve different roles, deliver intervention content differently, and ultimately have differing levels of influence on patients. Moreover, health care providers may vary in terms of the point at which they see patients, how often they see patients, and their training in delivering behaviour change interventions. Indeed, what an oncologist might deliver (i.e., a one off recommendation) is different to what a physiotherapist or kinesiologist might deliver (i.e., structured exercise sessions). Thus, exploring cancer survivors’ preferences for and perceptions of health care provider-delivered interventions may be warranted to better inform future interventions. As well, understanding usual care for health care providers will be necessary to better design interventions that can be implemented within practice.
Further, although nine of 11 studies provide examples of theory-driven interventions upon which researchers and practitioners could draw on when seeking to develop and test their own interventions, none compared nor contrasted different theories or models within a single study, so it is difficult to ascertain which are more or less effective. Beyond this, more work is required to determine which intensities and interventions components are most effective, cost-effective, and feasible for supporting physical activity behaviour change among cancer survivors. Additionally, most of the studies included in this review used self-report measures of physical activity behaviour rather than objective measures. Self-report measures have some advantages (e.g., the ability to capture the context in which physical activity occurs), but objective measures warrant further consideration because they are not susceptible to recall bias and over/underestimation of physical activity [58]. When possible, researchers should consider incorporating objective measures of physical activity to examine the effect health care provider-delivered physical activity interventions on cancer survivors’ physical activity behaviour. Finally, few studies reported on changes in physical activity across multiple time points, which hinders the ability to determine the trajectories of change in physical activity over time. Including such analyses would provide information that may be useful to determine which interventions are most effective for producing long-lasting changes in physical activity behaviour. 
4.2 Conclusion


This review provides preliminary evidence supporting the contention that health care providers may help promote physical activity behaviour among cancer survivors. The findings suggest that health care providers can feel confident that recommending physical activity to their patients may be enough to prompt physical activity behaviour change. However, the studies included in this review examined many different types of health care provider-delivered physical activity interventions, ranging from providing a recommendation during a single clinical visit, to providing a 12-month combined exercise and behavioural support intervention. Considering the limited quantity of available evidence, more research is needed to ascertain the effect of such interventions and determine which intervention strategies are most effective and feasible to implement in practice. 
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Table 1. Characteristics of articles (N=17) reviewed and participant characteristics.

	Author and year of publication
	Country
	Study design
	Sample size at baseline
	% Female
	Mean age in years

(Mean (SD); Range)
	Cancer type
	Treatment status
	Study completers (%)

	Articles presenting effect of “lower intensity” interventions (n=3 unique studies)

	Jones et al. 2004 [20]

Jones et al. 2005 [21]
	Canada
	RCT
	450
	100
	56.0 (12.0); 

Not reported


	Breast
	On-treatment
	66.0

	Park et al. 2015 [22]
	Korea
	RCT
	162
	88.3
	51.8 (8.0);

Not reported


	Mixed
	Off-treatment
	80.2

	Winters-Stone et al. 2018 [37]
	United States of America
	RCT
	90
	100
	54.7 (10.3)a
60.8 (10.5)b; 

33.9-85.8
	Breast
	Mixed
	93.3

	Articles presenting effect of “lower intensity interventions” that included additional intervention components (i.e., exercise program (n=1 unique studies) or physical activity counselling (n=1 unique studies))

	Gaskin et al. 2017 [34]

Livingston et al. 2015 [33]


	Australia
	RCT
	147
	0
	65.6 (8.5); 

39.0-84.0


	Prostate
	Off-treatment
	88.4

	Pinto et al. 2013 [38]

Pinto et al. 2013 [39]
	United States of America
	RCT
	192
	100
	55.9 (9.9)c; 

Not reported


	Breast
	Off-treatment
	84.3

	Articles presenting the effect of “higher intensity interventions” (n=2)

	Eakin et al. 2012 [40]
	Australia
	RCT
	143
	100
	52.9 (8.9);

29.0-69.0
	Breast
	Mixed
	95.8

	Hatchett et al. 2013 [41]
	United States of America
	RCT
	85
	100
	Not reported
	Breast
	Off-treatment
	87.1

	Articles presenting the effect of “higher intensity interventions” that included additional intervention components (i.e., exercise program (n=4 unique studies))

	May et al. 2008 [35]
	Netherlands
	RCT
	147
	83.7
	48.8 (10.9); 

Not reported
	Mixed
	Off-treatment
	78.9

	Midtgaard et al. 2013 [36]
	Denmark
	RCT
	214
	83.2
	48.2 (10.1)d
46.2 (11.6)e;

25.0-74.0
	Mixed
	Off-treatment
	71.5

	Rogers et al. 2009 [42]

Rogers et al. 2009 [43]

Rogers et al. 2011 [44]
	United States of America
	RCT
	41
	100
	53.0 (9.0); 

36.0-68.0


	Breast
	Off-treatment
	93.0

	Rogers et al. 2015 [45]
Rogers et al. 2017 [46]
	United States of America
	RCT
	222
	100
	54.4 (8.5);

21.0-70.0


	Breast
	Off-treatment
	96.0


Notes. Interventions were classified as: “lower intensity” if there was only one interaction with a health care provider and as “higher intensity” when there was more than one interaction with a health care provider. The interventions were then classified based on whether additional intervention components (beyond the health care provider-delivered physical activity intervention) were included. ; ainformation for intervention group (1);  binformation for intervention group (2); cinformation obtained from study author; dinformation for intervention group; einformation for comparison group.

SD=standard deviation. RCT=randomized controlled trial.

Table 2. Intervention characteristics of included articles (N=17).

	Author and year of publication
	Theoretical framework(s) or conceptual model(s)
	Intervention group(s)
	Comparison group(s)
	Health care provider administered intervention details
	Additional intervention component details where applicable
	Intervention adherence

	Articles presenting effect of “lower intensity” interventions (n=3 unique studies)

	Jones et al. 2004 [20]

Jones et al. 2005 [21]
	Theory of planned behaviour
	(1) In-person PA recommendation 

(2) In-person PA recommendation with referral to exercise physiologist
	Usual care
	Length:

1 session

Frequency:

1 session

Duration:

30 seconds

Health care provider:

Medical oncologists; Radiation oncologists

Counselling/coaching/advice method:

Not reported


	Length:

N/A

Frequency:

N/A

Duration:

N/A

Health care provider:

Exercise physiologist (intervention group (2) only)

Type:

Referral (i.e., business card)
	· 94% of health care providers adhered to group assignment

· 59% of participants in intervention groups accurately recalled group assignment 

· 7% of participants in intervention group (2) attended referral to exercise physiologist



	Park et al. 2015 [22]
	Not reported
	(1) In-person PA recommendation 

(2) In-person PA recommendation with motivation package 
	Usual care
	Length:

1 session
Frequency:

1 session

Duration:

Not reported

Health care provider:

Oncologist

Counselling/coaching/advice method:

Not reported


	Length:

1 session

Frequency:

1 session

Duration:

15 minutes

Healt hcare provider:

Exercise physiologist

Type:

PA DVDs, pedometer, diary, PA education session (intervention group (2) only)
	· Not reported

	Winters-Stone et al. 2018 [37]
	Not reported
	(1) In-person PA recommendation with standardized PA-print materials and instructional yoga DVD
	In-person PA recommendation with standardized PA-print materials


	Length: 

1 session

Frequency:

1 session

Duration: 

Not reported

Health care provider:

Medical oncologists; Surgical oncologists; Radiation oncologists

Counselling/coaching/advice method:

Not reported;

Publicly available PA recommendations for

cancer survivors from the American Cancer Society 
	Length:

1 session

Frequency:

1 session

Duration:

30 minutes

Health care provider:

N/A

Type:

Restorative yoga DVD


	· 75% of intervention group participants watched PA DVD

	Articles presenting effect of “lower intensity interventions” that included additional intervention components (i.e., exercise program (n=1 unique study) or physical activity counselling (n=1 unique study))

	Gaskin et al. 2017 [34]

Livingston et al. 2015 [33]


	Social cognitive theory
	(1) In-person PA recommendation with referral slip and 12-week PA program
	Usual care described as “minimal PA information”
	Length:

N/A

Frequency:

1 session

Duration:

N/A

Health care provider:

Registrar staff; Urologist; Urology nurse

Counselling/coaching/advice method:

Not reported;

Referral slip stating participant had been assigned to the PA group and the clinician recommended PA


	Length:

12-weeks

Frequency:

Supervised

2 times/week

Unsupervised

1 time/week

Duration:

50 minutes

Health care provider:

Exercise physiologist

Type:

Not reported


	· 85% of intervention group participants adhered to at least 18 of 24 gym sessions

· 74% of intervention group participants adhered to 9 of the 12 home-based exercises

	Pinto et al. 2013 [38]

Pinto et al. 2013 [39]
	Trans-theoretical model;

Social cognitive theory


	(1) In-person PA recommendation with 12 weeks telephone-based PA counselling 
	In-person PA recommendation with 12 weeks telephone-based contact control 
	Length:

1 session 

Frequency:

1 session

Duration:

< 5 minutes

Health care provider:

Oncologists; Surgeons 

Counselling/coaching/advice method:

Motivational counselling


	Length:

12 weeks 

Frequency:

8 telephone sessions:

1 telephone session/week for 4 weeks

2 telephone sessions/month for 2 months

Duration:

M=15.0, SD=5.8 minutes (intervention group)

M=9.0, SD=3.9 minutes (comparison group)

Health care provider:

Study staff

Type:

Motivational counselling; Cognitive Process of change; Tip sheets/progress reports
	· 98% of participants received PA recommendations

· Intervention group participants received 6.7 (SD=1.81) out of 8 scheduled telephone calls 

· Comparison group participants received 7.1 (SD =1.30) out of 8 scheduled telephone calls



	Articles presenting the effect of “higher intensity interventions” (n=2 unique studies)

	Eakin et al. 2012 [40]
	Social cognitive theory; Chronic disease self-management intervention model
	(1) Telephone-based PA counselling
	Usual care
	Length:

8 months

Frequency:

16 telephone sessions

1 telephone session/week for 2 months

1 telephone session biweekly for 2 months

1 telephone session every 4 weeks for 4 months

Duration:

15-30 minutes

Health care provider:

Exercise physiologist

Counselling/coaching/advice method:

Not reported


	Length:

N/A

Frequency:

N/A

Duration:

N/A

Health care provider:

N/A

Type:

PA workbook (available upon request); PA tracker


	· 79% of participants completed at least 75% of all telephone calls

	Hatchett et al. 2013 [41]
	Social cognitive theory
	(1) Email-based PA counselling
	Not described
	Length:

12 weeks

Frequency:

1 email/week for 5 weeks

1 email biweekly for 6 weeks

Duration:

N/A

Health care provider:

Exercise physiologist

Counselling/coaching/advice method:

Not reported
	Length:

N/A

Frequency:

N/A

Duration:

N/A

Health care provider:

N/A

Type:

N/A


	· Not reported

	Articles presenting the effect of higher intensity interventions that included additional intervention components (i.e., exercise program (n=4 unique studies))

	May et al. 2008 [35]
	Self-management 
	(1) In-person PA-focused cognitive behavioural therapy with a 12-week PA intervention
	12-week PA intervention
	Length:

12 weeks

Frequency:

1 time/week 

Duration:

120 minutes

Health care provider:

Psychologist; Social worker

Counselling/coaching/advice method:

Not reported


	Length:

12 weeks

Frequency:

Supervised

2 times/week 

Unsupervised (beginning at week 6)

1 time/week 

Duration:

120 minutes

Health care provider:

Physical therapist

Type:

Aerobic training; Resistance training; Group sports


	· Participants in both groups completed 83.5% of the 24 PA sessions

	Midtgaard et al. 2013 [36]
	Social cognitive theory
	(1) In-person PA counselling with group-based counselling and a 12-month PA intervention
	Health evaluations with health education
	Length:

12 months

Frequency:

1 session every 3 months

1 session every 2 months

Duration:

60-120 minutes/individual counselling session

120 minutes/group counselling session

Health care provider:

Psychologist

Counselling/coaching/advice method:

Narrative therapy


	Length:

12 months

Frequency:

1 time/week

Duration:

90 minutes/session

Health care provider:

Not reported

Type:

High intensity aerobic training; Resistance training
	· 92% of participants completed at least 5 of 6 group sessions in intervention group

· 66.6% of participants adhered to weekly PA

	Rogers et al. 2009 [42]

Rogers et al. 2009 [43]

Rogers et al. 2011 [44]
	Social cognitive theory
	(1) In-person one-on-one PA counselling with group-based discussion and a 12-week PA intervention
	Standardized PA-print materials
	Length:

12 weeks

Frequency:

6 discussion groups

3 one-on-one counselling sessions

Duration:

Not reported

Health care provider:

Clinical psychologist

Counselling/coaching/advice method:

Not reported


	Length:

12 weeks

Frequency:

Supervised

3 times/week for 2 weeks

2 times/week for 2 weeks

1 time/week for 2 weeks

Unsupervised

2 times/week for 2 weeks

3 times/week for 2 weeks

5 times/week for 6 weeks

Duration:

Not reported

Health care provider:

Exercise specialist

Type:

Not reported 


	· 99% adherence to all intervention components

	Rogers et al. 2015 [45]

Rogers et al. 2017 [46]
	Social cognitive theory
	(1) In-person one-on-one PA counselling with group-based discussion and a 12-week PA intervention
	Standardized PA-print materials
	Length:

12 weeks

Frequency:

6 discussion groups

3 one-on-one counselling sessions

Duration:

Not reported

Health care provider:

Clinical psychologist

Counselling/coaching/advice method:

Not reported


	Length:

12 weeks

Frequency:

Supervised

3 times/week for 2 weeks

2 times/week for 2 weeks

1 time/week for 2 weeks

Unsupervised

2 times/week for 2 weeks

3 times/week for 2 weeks

5 times/week for 6 weeks

Duration:

Not reported

Health care provider:

Exercise specialist

Type:

Not reported 
	· 96% adherence to one-on-one sessions

· 91% adherence to group-based discussion sessions

· 98% adherence to supervised PA




Note. PA=physical activity.
Table 3. Timing and characteristics of physical activity measures used in the articles (N=17) reviewed and additional outcomes assessed.
	Author and year of publication
	Number of PA measurements (PA measurement timing)
	Self-reported PA?

(Y/N)
	Self-reported PA measure(s) used
	Objectively measured PA?

(Y/N)
	Objectively assessed PA measure(s) used
	Other outcome(s) assessed? 

(Y/N) (Variables)

	Articles presenting effect of “lower intensity” interventions (n=3 unique studies)

	Jones et al. 2004 [20]
Jones et al. 2005 [21]
	2

(1-week post-intervention; 5- to 6- week follow-up) 


	Y
	Modified Leisure Time Exercise Questionnaire
	N
	N/A
	Y

(Theory of planned behaviour Variables; manipulation check; psychosocial behaviours)



	Park et al. 2015 [22]
	2

(Baseline; 4-week follow-up)


	Y
	Modified Leisure Time Exercise Questionnaire


	N
	N/A
	Y

(Quality of life)

	Winters-Stone et al. 2018 [37]
	3

(Baseline; 4-week follow-up; 8-week follow-up)
	Y
	International Physical Activity Questionnaire-Short
	N
	N/A
	Y

(Fatigue; intervention acceptability; mood states; 

self-efficacy for PA; stages of change for PA)

	Articles presenting effect of “lower intensity interventions” that included additional intervention components (i.e., exercise program (n=1 unique studies) or physical activity counselling (n=1 unique studies))

	Gaskin et al. 2017 [34]

Livingston et al. 2015 [33]


	2

(Baseline; 12-week follow-up; 6-month follow-up; 12-month follow-up)


	Y
	Modified Leisure Time Exercise Questionnaire
	Y
	Accelerometer
	Y

(Anxiety; 

depressive symptoms; 

quality of life)

	Pinto et al. 2013 [38]

Pinto et al. 2013 [39]
	4

(Baseline; post-intervention [3 months]; 3-month follow-up [6 months]; 9-month follow-up [12 months])
	Y
	7-day Physical Activity Recall
	N
	N/A
	Y

(Fatigue;

motivational readiness for PA; physical functioning) 



	Articles presenting the effect of “higher intensity interventions” (n=2)

	Eakin et al. 2012 [40]
	3

(Baseline; mid-intervention; post-intervention)


	Y
	Active Australia Survey; Community Health Activities Models Program for Seniors
	N
	N/A
	Y

(Acceptability; anxiety; fatigue; physical function; quality of life) 

	Hatchett et al. 2013 [41]
	3

(Baseline; mid intervention [6 weeks]; post-intervention [12 weeks])
	Y
	7-day Physical Activity Recall Questionnaire
	N
	N/A
	Y

(Outcome expectancy; PA self-efficacy; 

PA role identity; self-regulation) 

	Articles presenting the effect of higher intensity interventions that included additional intervention components (i.e., exercise program (n=4 unique studies))

	May et al. 2008 [35]
	2

(Baseline; Post-intervention)
	Y
	Physical Activity Scale for the

Elderly


	N
	N/A
	Y

(Physical fitness)

	Midtgaard et al. 2013 [36]
	3

(Baseline; mid-intervention [6 months], and post-intervention [12 months])
	Y
	Saltin and Grimby Questionnaire
	N
	N/A
	Y

(Anxiety; depression; 

physical fitness; quality of life; wellbeing)



	Rogers et al. 2009 [42]

Rogers et al. 2009 [43]

Rogers et al. 2011 [44]
	3

(Baseline, post-intervention [3 months], and 3-month follow-up [6 months])
	Y
	Modified Leisure Time Exercise Questionnaire
	Y
	Accelerometer


	Y

(Cognitive functioning; endocrine function; fatigue; motivational readiness for PA; perceived health; physical fitness; 

physical function; program evaluation; 

sleep quality; 

quality of life)

 

	Rogers et al. 2015 [45]

Rogers et al. 2017 [46]
	3

(Baseline, post-intervention [3 months], and 3-month follow-up [6 months])
	Y
	Modified Leisure Time Exercise Questionnaire
	Y
	Accelerometer


	Y

(Goal setting; outcome expectations; perceived barriers; physical fitness; task self-efficacy;

quality of life)


Note. PA=physical activity.

Table 4. Physical activity-specific results from articles (N=17) reviewed.

	Author and year of publication
	Self-reported PA outcome(s)

(+/0/-)
	Objectively-measured PA outcome(s)

(+/0/-)
	Overall benefit of intervention(s) on PA? 

(+/0/-)

	Articles presenting effect of “lower intensity” interventions (n=3 unique studies)

	Jones et al. 2004 [20]
Jones et al. 2005 [21]

	Within-group changes:

Not reported

Between-group changes:

[+] MET frequency/week, MET hours/week, moderate frequency, and percent meeting PA guidelines (intervention group (1) vs. control group)

[0] Moderate minutes, mild minutes, and mild frequency (intervention group (1) vs. control group)

[0] MET hours/week, total frequency, moderate minutes, moderate frequency, mild minutes, mild frequency, and percent meeting PA guidelines (intervention group (2) vs. control group)

[+] MET hours/week, total frequency, moderate minutes, moderate frequency, and percent meeting PA guidelines (participants who recalled receiving a PA recommendation vs. those who did not)

[0] Mild minutes, mild frequency (participants who recalled receiving a PA recommendation vs. those who did not)


	N/A
	[+] Intervention group (1) 

[0] Intervention group (2)

[+] Recall PA recommendation



	Park et al. 2015 [22]
	Within-group changes:

Not reported

Between group changes:

[0] Strenuous, moderate, and mild PA minutes/week, total PA minutes/week, and MET hours/week (intervention group (1) vs. control group)

[+] Moderate PA minutes/week, total PA minutes/week, and MET hours/week (intervention group (2) vs. control group)

[0] Strenuous and mild PA minutes/week (intervention group (2) vs. control group)


	N/A
	[0] Intervention group (1) 

[+] Intervention group (2) 

	Winters-Stone et al. 2018 [37]
	Within-group changes:

[-] MET minutes/week intervention and comparison groups

Between group changes:

[0] MET minutes/week (intervention vs. comparison group) using intent-to-treat analyses

[+] MET minutes/week (intervention vs. comparison group) using per-protocol analyses
	N/A
	[-] Intervention group

	Articles presenting effect of “lower intensity interventions” that included additional intervention components (i.e., exercise program (n=1 unique studies) or physical activity counselling (n=1 unique studies))

	Gaskin et al. 2017 [34]

Livingston et al. 2015 [33]


	Within-group changes:

Not reported

Between group changes:

[0] Moderate-to-vigorous PA and moderate PA at 12 weeks, 6 months, and 12 months (intervention vs. comparison group)

[+] Vigorous PA at 12 weeks (intervention vs. comparison group)

 [0] Moderate-to-vigorous PA, moderate PA at 6 and 12 months, and sufficient PA at 6 and 12 months (intervention vs. comparison group)

[+] Vigorous PA at 6 months, and percent meeting PA guidelines at 6 and 12 months (intervention vs. comparison group)

 
	Within-group changes:

Not reported

Between group changes:

[0] MVPA minutes/day at 12 weeks


	[+] Intervention group

	Pinto et al. 2013 [38]

Pinto et al. 2013 [39]
	Within-group changes:

Not reported

Between group changes:

[+] Weekly minutes of moderate PA at 3 and 6 months, likelihood of meeting PA guidelines at 3 and 6 months (intervention vs. comparison group)

[0] Weekly minutes of moderate PA at 12 months, likelihood of meeting PA guidelines at 12 months (intervention vs. comparison group)
	N/A
	[+] Intervention group

	Articles presenting the effect of “higher intensity interventions” (n=2)

	Eakin et al. 2012 [40]
	Within-group changes:

Not reported

Between group changes:

[0] Percent meeting aerobic training targets at mid- and post-intervention (intervention vs. comparison group)

[+] Percent meeting strength training targets at mid- and post-intervention (intervention vs. comparison group)


	N/A
	[+] Intervention group

	Hatchett et al. 2013 [41]
	Within-group changes:

Not reported

Between group changes:

[0] Levels of moderate PA at 6 weeks (intervention vs. comparison group)

[+] Levels of moderate PA at 12 weeks, vigorous PA at 6 and 12 weeks, and total days of PA at 6 and 12 weeks (intervention vs. comparison group)
	N/A
	[+] Intervention group

	Articles presenting the effect of higher intensity interventions that included additional intervention components (i.e., exercise program (n=4 unique studies))

	May et al. 2008 [35]
	Within-group changes:

[+] PA (intervention and comparison groups) 

Between group changes:

[0] PA (intervention vs. comparison group)


	N/A
	[0] Intervention group



	Midtgaard et al. 2013 [36]
	Within-group changes:

Not reported 

Between group changes:

[+] Percent meeting weekly PA goal of 3 hours at 12 months (intervention vs. comparison group)

[+] Improvements in PA from baseline to 6 and 12 months (intervention vs. comparison group)


	N/A
	[+] Intervention group

	Rogers et al. 2009 [42]

Rogers et al. 2009 [43]

Rogers et al. 2011 [44]
	Within-group changes:

Not reported

Between group changes:

[0] Moderate and vigorous PA minutes at 3 months (intervention vs. comparison group)


	Within-group changes:
Not reported

Between-group changes:

[+] Total PA counts at 3 months, moderate minutes at 6 months, and daily PA counts over time (intervention vs. comparison group)

 [0] Moderate and vigorous PA minutes at 3 months and percent meeting PA guidelines at 3 months (intervention vs. comparison group)

 
	[+] Intervention group

	Rogers et al. 2015 [45]

Rogers et al. 2017 [46]
	Within-group changes:

[+] Moderate PA at 3 and 6 months (intervention group)

[0] Moderate PA at 3 and 6 months (comparison group)

Between group changes:

[+] Moderate PA at 3 and 6 months and percent meeting PA guidelines at 3 and 6 months (intervention vs. comparison group)


	Within-group changes:

[+] Moderate PA at 3 and 6 months (intervention group)

[0] Moderate PA at 3 and 6 months (comparison group)

Between group changes:

[+] Moderate PA at 3 months and percent meeting PA guidelines at 3 and 6 months (intervention vs. comparison group)

[0] Moderate PA at 6 months (intervention vs. comparison group)
	[+] Intervention group


Notes. MET=metabolic equivalent task; PA=physical activity; SD=standard deviation.
�Of note, a first search was conducted on March 20, 2017; an updated search was conducted on March 13, 2018.


�The authors would like to thank the peer-reviewers for their valuable and constructive comments. As a result of the peer-review process, data on BCTs were extracted and reported. However, no attempts were made to contact corresponding authors to confirm or clarify BCTs used considering the timing of this procedure.






