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ABSTRACT 

Background: In Canada, only 15% of adults meet the physical activity guidelines (Colley et al., 

2011). As regular physical activity has been demonstrated to substantially improve physical and 

mental health (Naci & Ioannidis, 2013; Schuch et al., 2016), a wealth of physical activity 

promoting interventions have been developed and evaluated (Kahn et al., 2002; Prince et al., 

2014). Physical Activity Counselling (PAC) is one of these and has been shown effective in 

increasing physical activity motivation and behaviour (Fortier et al., 2011). However, the active 

ingredients of PAC have never been reported in detail, thus limiting our potential for 

understanding its effectiveness and to allow for its replication. Recently, taxonomies have been 

published for characterizing behaviour change techniques (BCTs) and Motivational Interviewing 

(MI) techniques in interventions (Hardcastle et al., 2017; Michie et al., 2013). Due to its novelty, 

no studies to date have used the MI technique taxonomy to report interventions.  

Purpose: To investigate the behaviour change techniques (BCTs) and Motivational Interviewing 

(MI) techniques applied in PAC sessions delivered by student-counsellors.  

Methods: PAC 1 and PAC 2 sessions delivered by 11 student-counsellors were double coded for 

identification of BCTs and MI techniques, for a total of 22 video recorded sessions. Two trained 

coders rated the presence of BCTs and MI techniques using the Behaviour Change Technique 

Taxonomy v1 (BCTTv1) and the table of MI techniques. Inter coder agreement was assessed 

using Cohen’s kappa and the prevalence- and bias-adjusted kappa (PABAK) statistic. 

Results: Overall, 29 BCTs (on 93) and 27 MI techniques (on 38) were reliably coded across the 

sampled PAC sessions (Cohen’s k =.81, PABAK=.91). Popular BCTs included 3.1 Social 

support (unspecified), 1.1 Goal setting (behaviour), 1.4 Action planning, whereas OARS skills 

(i.e., open-ended questions, affirmations, reflective and summary statements) and 24. Emphasize 
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autonomy were the predominating MI techniques. On average, 5.7 BCTs and 9.5 MI techniques 

were recorded per session.  

Conclusions: Findings of this study provide a first detailed report of a PAC intervention and 

have important implications for PAC training and replication. Future research in this area 

specifically looking at the quality of application of the techniques and the influence of use and 

quality on physical activity behaviour over time is recommended.   
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CHAPTER I: INTRODUCTION 

 

Physical inactivity is the fourth leading risk factor of mortality worldwide (WHO, 2009) 

and is responsible for costs estimated at 10.0 billion dollars annually in Canada alone (Krueger et 

al., 2014). Physical inactivity is defined as a level of activity insufficient to meet the physical 

activity (PA) guidelines, which recommend a minimum of 150 minutes of moderate- to 

vigorous-intensity aerobic physical activity throughout the week, in bouts of 10 minutes or more 

(Tremblay et al., 2011). However, reports show that only 15% of Canadian adults meet these 

guidelines, leaving an alarming 85% insufficiently active (Colley et al., 2011).  

Regular physical activity (PA) is associated with a reduced risk of premature death and 

developing chronic illnesses such as cardiovascular disease, diabetes, cancer, hypertension and 

osteoporosis (Hoffmann et al., 2016; Naci & Ioannidis, 2013). Moreover, PA has gained much 

attention over recent years for its psychological benefits. Indeed, research showed that people 

who engage in regular PA have higher rates of positive affect (Stanton, Happell, Hayman, & 

Reaburn, 2014) and a reduced risk of depression (Mammen & Faulkner, 2013; Parker et al., 

2016; Schuch et al., 2016). As physical inactivity creates a significant economic burden on the 

health care system and contributes significantly to much of the mortality and morbidity around 

the world, numerous interventions directed at increasing physical activity levels have been 

developed and evaluated (Kahn et al., 2002; Malik, Blake & Suggs, 2014; Prince, Saunders, 

Gresty, & Reid, 2014).  

One example of an intervention for increasing PA levels is Physical Activity Counselling 

(Fortier et al., 2007). Physical Activity Counselling (PAC) is directed at motivating individuals 

to increase their PA levels for their own reasons, through a Motivational Interviewing 

counselling style and the application of evidence-based behaviour change techniques (Fortier et 
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al., 2007). Randomized controlled trials have been conducted and have shown a positive short- 

to mid-term effect of physical activity counselling on patients’ motivation and PA levels and 

different health indicators (Bouchard, Baillargeon, Gagnon, Brown, & Langlois, 2012; Fortier, 

Hogg et al., 2011; Gao et al., 2016). Accordingly, national public guidelines and health 

promotion agencies around the world have recommended the provision of PAC in primary care 

to increase the population’s uptake of PA (Department of Health and Human Services, 2014; 

Exercise is Medicine, 2017; National Institute for Health and Care Excellence, 2013). However, 

the lack of knowledge and of confidence in providing PAC are barriers experienced 

internationally that constrain its implementation by health care providers (Bock, Diehm, & 

Schneider, 2012; Patel, Schofield, Kolt, & Keogh 2011; Petrella, Lattanzio, & Overend, 2007).  

While the effects of PAC have been demonstrated in previous studies (Fortier et al., 

2011; Gao et al., 2016; McFadden, Fortier & Guérin, 2017), the ingredients of the intervention 

have yet been reported. As is generally the case of behaviour change interventions, the poor 

description of PAC limits our ability to understand its effectiveness and facilitate its replication 

(Michie, Fixsen, Grimshaw, & Eccles, 2009). For this reason, taxonomies of behaviour change 

techniques (Michie et al., 2013) and Motivational Interviewing techniques (Hardcastle, Fortier, 

Blake, & Hagger, 2016) were developed to facilitate the detailed reporting of interventions and, 

in turn, cumulate evidence across the literature to better inform practice. Given its relative 

novelty, no studies have yet applied the table of MI techniques to report MI-based interventions.   

The overarching purpose of this dissertation was to provide a detailed account of the 

techniques delivered in PAC 1 and 2 sessions
1
. The specific objectives were to: 1) quantify the 

frequency of use of BCTs and MI techniques across PAC 1 and 2 sessions 2) quantify the 

                                                 
1
 PAC 1 session refers to the initial session with a client, whereas PAC 2 session refers to the second session with 

the same client.  
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average number of BCTs and MI techniques applied in PAC 1 and 2 sessions and 3) quantify the 

frequency of using BCTs and MI techniques belonging to the 16 BCT categories and the four MI 

process stages across a sample of PAC 1 and 2 sessions.  

The following chapters of this dissertation will consist of the following: (II) Literature 

Review, (III) Empirical article to be submitted to The British Journal of Health Psychology, and 

(IV) General Discussion. Moreover, appendices defining the common BCTs and MI techniques 

reported are presented at the end of this dissertation to allow for a better understanding of the 

results.  
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CHAPTER II: LITERATURE REVIEW 

Physical Activity Interventions 

Due to the epidemic of physical inactivity and its alarming consequences (Kohl et al., 

2012; Lee et al., 2012), a wealth of PA promoting initiatives have been developed and evaluated 

over the last 20 years. A systematic review performed by Kahn et al (2002) provided an 

overview of informational, behavioural and social as well as environmental and policy 

approaches designed to increase PA along with information about their overall effectiveness. 

Among the various behavioural and social initiatives, individually-adapted health behaviour 

change interventions were proven effective in increasing PA behaviour (Kahn et al., 2002). 

Contrary to interventions targeting large groups of individuals using a one size fits all approach, 

individually-adapted behaviour change interventions can be tailored to an individual (Jepson, 

Harris, Platt, & Tannahill, 2010). Such interventions often involve strengthening motivation of 

individuals and teaching them behavioural management skills to incorporate more PA into their 

daily routines (Marcus et al., 2006).  

One example of such individually-adapted health behaviour change interventions is 

Physical Activity Counselling (PAC). Physical Activity Counselling is an individual, face-to-

face intervention that uses a Motivational Interviewing (MI) counselling style and behaviour 

change techniques to motivate individuals to become more physically active for their own 

reasons (Fortier et al., 2007). The intervention investigated in this dissertation is inspired by the 

Physical Activity Counselling trial, a randomized controlled trial evaluating the impact of 

integrating a PA counsellor in a primary care setting on patients’ PA motivation and PA levels 

(Fortier et al., 2007). Findings from this trial suggested that PAC provided by physical activity 

specialists trained in MI and behaviour change was valuable in promoting changes in the 
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quantity and quality of motivation as well as increasing PA levels (Fortier, Hogg et al., 2011; 

Fortier, Wiseman et al., 2011). Moreover, findings from a recent study examining the effects of a 

2-month PAC intervention delivered to depressed female undergraduate students revealed 

increases in PA levels and decreases in depressive symptoms (McFadden et al., 2017).  

Consistent with these findings, national public health agencies recommend counselling in 

regards to PA to address the widespread problem of physical inactivity (Department of Health 

and Human and Human Services, 2014; Exercise is Medicine, 2017; National Institute for Health 

and Care Excellence, 2013). Specifically, guidelines suggest tailoring PA interventions to the 

patient’s goals and motivation, current level of activity and ability, circumstances, preferences 

and barriers to being physically active, and health status (National Institute for Health and Care 

Excellence, 2013). Despite these recommendations, health providers are faced with several 

challenges preventing them to counsel their patients on PA. According to a systematic review, 

the lack of knowledge/training in PA counselling and the lack of counselling protocols are 

among frequently reported barriers of PAC implementation in health care (Hébert, Caughy, & 

Shuval, 2012). 

While the effects of PAC have been investigated in previous research (Fortier, Hogg et 

al., 2011; Gao et al., 2016; McFadden et al., 2017), the content of PAC has never been described 

thoroughly. This leaves us with very little information regarding what exactly is delivered in the 

intervention and consequently limits the adoption and scaling up of PAC in health care. 

Therefore, providing a detailed description of PAC interventions is essential in order to being 

able to better understand its effectiveness and inform practice.  
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Behaviour Change Techniques  

 Interventions aimed at changing health behaviours are typically complex and include 

many interacting components (Craig et al., 2008). The poor description and the inconsistent 

terminology across the literature to describe interventions have been identified as important 

issues limiting knowledge advancements and contributions to practice (Michie, Fixsen et al., 

2009). Taken together, these factors significantly limit our understanding of the mechanisms 

through which interventions operate, and consequently hamper our ability to replicate effective 

interventions (Michie, Fixsen et al., 2009). Therefore, a call for a systematic method to specify 

the content and delivery of behaviour change interventions was made to accelerate knowledge 

advancements and inform the delivery of effective interventions (Michie, Fixsen et al., 2009).   

In response to the aforementioned gaps, taxonomies of behaviour change techniques 

(BCTs) were developed in order to provide valid and standard methodological tools to report 

interventions. A behaviour change technique (BCT) is defined as an “observable, replicable, and 

irreducible component of an intervention designed to alter or redirect the causal processes that 

regulate behaviour” (Michie et al., 2013, p. 82). Abraham and Michie (2008) developed a 26-

item taxonomy of theory-linked BCTs, which was the first attempt at establishing a common 

method for specifying the content of behaviour change interventions. Following this pioneer 

work, methods have been developed to accurately specify the BCTs of smoking cessation 

(Lorencatto, West, Seymour, & Michie, 2013; Michie, Hyder, Walia, & West, 2011) and 

physical activity and healthy eating interventions Michie, Ashford et al., 2011). Finally, the 

Behaviour Change Technique version 1 (BCTTv1) is the most recent development in the area, 

and represents “the first consensus-based, cross-domain taxonomy of distinct BCTs to be 

published” (Michie et al., 2013, p. 89).  
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The BCTTv1 comprises a total of 93 BCTs clustered into 16 categories. Under each, a 

list of BCTs sharing similar active ingredients by the mechanism of change is provided (Michie 

et al., 2013). Feedback and monitoring, Goals and planning, Social support, and Shaping 

knowledge are examples of BCT categories in the BCTTv1. For instance, BCTs grouped within 

Feedback and monitoring include feedback on behaviour, biofeedback, self-monitoring of 

behaviour, and self-monitoring of outcome(s) of behaviour. The BCTTv1 has been used and 

researched extensively (Cradock et al., 2017; Presseau et al., 2015), allowing the identification 

of effective BCTs for PA behaviour change. Please refer to Appendix A for the definition of the 

common BCTs discussed in this thesis.  

Research on BCTs in the PA Context 

A meta-regression of 122 behaviour change interventions promoting PA and healthy 

eating in adults was conducted to assess the overall effectiveness of the interventions, and to 

determine if specific BCTs are predictive of improved outcomes (Michie, Abraham, Whittington, 

McAteer, & Gupta, 2009). The authors found an overall moderate effect for the included 

interventions, and concluded that those including the BCT of self-monitoring, in combination 

with at least one other self-regulation technique (e.g., goal setting) were associated with 

improved outcomes.  

In a similar vein, Greaves et al (2011) performed a systematic review of reviews to 

examine intervention techniques associated with increased effectiveness of physical activity and 

dietary interventions in adults at risk of developing type 2 diabetes. Their findings were in line 

with those of the meta-regression by Michie, Abraham, et al (2009), as they revealed that self-

regulation techniques (i.e., goal setting and self-monitoring) were associated with increased 

effectiveness in interventions targeting weight loss, dietary outcomes, change in PA, and 
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combined outcomes. Additionally, interventions including a social support component lead to 

greater weight loss at long-term in comparison with interventions with no social support. With 

respect to PA behaviour initiation, results suggested that prompting practice, self-monitoring of 

behaviour, individual tailoring and goal setting were effective techniques whereas the use of 

time management techniques and encouraging self-talk was supported for promoting increased 

PA maintenance. 

Other meta-analyses have investigated which BCTs are effective in changing PA self-

efficacy and PA behaviour for healthy (Williams & French, 2011) and overweight/obese 

individuals (Olander et al., 2013; Samdal, Eide, Barth, Williams, & Meland, 2017). Self-

efficacy, defined as one’s conviction in his or her ability to perform the required course of action 

to attain a desired outcome, is the most influential cognitive mediator in studies looking into PA 

behaviour change (Trost, Owen, Bauman, Sallis, & Brown, 2002; Lubans, Foster, & Biddle, 

2008). Williams and French (2011) found that action planning and provide instruction were 

associated with significantly higher levels of both PA self-efficacy and PA behaviour among 

healthy adults. 

On the other hand, Olander et al (2013) found over 20 effective BCTs for changing obese 

individuals’ PA. For instance, the BCTs prompt self-monitoring of behavioural outcome and 

plan social support/social change were effective in yielding positive changes in both PA self-

efficacy and PA behaviour of obese individuals. Above all, interventions that included the BCTs 

of teach to use prompts/cues, prompt practice, and prompt rewards contingent on effort or 

progress toward behaviour were found to have the largest effects in terms of PA behaviour 

change (Olander et al., 2013). Samdal and colleagues’ meta-analysis (2017) provided additional 

support for self-regulation techniques as the BCTs self-monitoring of behaviour and goal setting 
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predicted the short- and long-term effects of the included PA and healthy eating interventions.  

Furthermore, BCT effectiveness was assessed in two recent meta-analyses of 

interventions targeting individuals diagnosed with type 2 diabetes (Cradock et al., 2017; 

Hankonen et al., 2015). Goal setting, goal review, social support, action planning, self-

monitoring and preparing for setbacks were the primary BCTs that predicted weight loss and 

behaviour change (for both PA and diet) in people with recently diagnosed diabetes (Hankonen 

et al., 2015). Whereas in Cradock and colleagues’ meta-analysis (2017), the BCTs instruction on 

how to perform a behaviour, behavioural practice/rehearsal, demonstration of the behaviour and 

action planning were associated with significant reductions in HbA1c, a widely measured 

biomarker for diabetes assessment and continuing treatment. 

Overall, goal setting, action planning, self-monitoring, and behavioural practice seem to 

be cornerstone techniques to bring about PA behaviour change. Particularly, goal setting, action 

planning, and self-monitoring techniques point to the importance of self-regulation, a widely 

acclaimed theoretical model to explain behaviour change maintenance (Kwasnicka, 

Dombrowski, White, & Sniehotta, 2016). Self-regulation can be defined as an iterative process 

whereby individuals use specific skills and strategies to modulate their thoughts, emotions and 

behaviours over time and context to persist in goal pursuit (Zimmerman, 1989). Zimmerman and 

Campillo (2003) have proposed a cyclical model of self-regulation including three distinct 

phases. The forethought phase precedes the performance of a given behaviour and involves 

setting a goal and creating a plan to attain this goal. Second is the performance phase, during 

which the individual implements the strategies while executing the behaviour. Self-reflection is 

the last phase of self-regulation, whereby the individual engages in self-evaluation after the 

performance of the behaviour. Goal setting is the catalyst of the self-regulation process and takes 
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place during the forethought phase (Zimmerman, 2006). Once an intended action is specified, it 

can be further developed through action planning by specifying other modalities (e.g., frequency, 

intensity, context, duration, etc.) for its performance. Self-monitoring is an essential technique 

taking place in the performance and self-reflection phases as it allows perceiving discrepancies 

between actual and desired states, consequently leading individuals to adjust their efforts 

throughout goal pursuit (control theory - Carver & Scheier, 1982). Taking this into consideration, 

the wide support given to these techniques highlight the importance of self-regulation in PA 

behaviour change.  

Quantity of BCTs and Intervention Effectiveness 

While the effectiveness of individual BCTs has been evaluated in PA behaviour change 

interventions, the total number of BCTs used has been found to have an impact on intervention 

effectiveness, and should therefore also be examined in future studies. Systematic reviews 

examining PA interventions for adults with type-2 diabetes showed that a higher number of 

BCTs used is associated with increased effectiveness (Avery, Flynn, Van Wersch, Sniehotta, & 

Trenell, 2012; Cradock et al., 2017). This conclusion is supported by the findings of a recent 

study in which a higher number of BCTs was positively associated with a greater decrease in 

BMI after one year (Hankonen et al., 2015). Similarly, a systematic review and meta-analysis of 

internet-based health behaviour change interventions concluded that interventions using more 

BCTs tended to yield larger effects as opposed to those that incorporated fewer BCTs (Webb, 

Joseph, Yardley, & Michie, 2010). As proposed by Webb et al (2010), the inclusion of a greater 

quantity of BCTs could facilitate behaviour change by targeting different aspects of the 

behaviour change process. Given that the total number of BCTs may be an important indicator of 

intervention effectiveness, the present study sought to determine the average quantity of BCTs 
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applied in PAC.  

Motivational Interviewing: An Approach to Promote Health Behaviour Change 

While BCTs have gained significant attention in recent years, a complementary 

intervention approach to elicit behaviour change is Motivational Interviewing (MI). Motivational 

Interviewing is defined as “a collaborative conversation style for strengthening a person’s own 

motivation and commitment to change” (Miller & Rollnick, 2013, p. 12). This client-centered 

counselling style was inductively developed from clinical practice to help people with substance 

abuse and has been broadened to a variety of health behaviours (Miller & Rollnick, 2013). 

Motivational Interviewing differs from traditional advice-giving approaches and follows a four-

stage process (Appendix B - Miller & Rollnick, 2013).  

The first stage, Engaging, is directed at creating a strong and trusting relational 

foundation between the counsellor and the client in order to promote an open discussion about 

change. The second stage, Focusing, aims to help the client find a clear and strategic direction 

toward a desired change (e.g., focusing on increasing PA levels). The third stage, Evoking, is 

where MI really distinguishes itself and focuses on resolving ambivalence by eliciting and 

reinforcing the client’s own motivation to engage in the behaviour. The final stage of the MI 

process, Planning, involves taking concrete steps to develop a change plan and strengthen the 

client’s commitment to it.  

A wealth of evidence supports the effectiveness of MI interventions. A meta-analysis of 

72 randomized controlled trials concluded that MI outperforms traditional advice-giving 

approaches in terms of behavioural and health-related outcomes in 80% of studies (Rubak, 

Sandbaek, Lauritzen, & Christensen, 2005). Additionally, several randomized controlled trials 

and meta-analyses have proven the effectiveness of MI-based interventions in facilitating a 
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number of health-related behaviours (Armstrong et al., 2011; Lundahl et al., 2013; Vanbuskirk 

& Wetherell, 2014) including PA (Hardcastle, Taylor, Bailey, & Castle, 2008; O’Halloran et al., 

2014). Furthermore, findings of a recent meta-analysis revealed that client-centered 

interventions, such as MI, are associated with maintenance of PA and healthy eating behaviours 

over 12 months for overweight and obese adults (Samdal et al., 2017). Despite the popularity 

that MI has gained in changing behaviours, it has been criticized for lacking a theoretical 

framework from which we can understand its mechanisms (Teixeira, Palmeira, & Vansteenkiste, 

2012). Hence, efforts have been directed toward linking MI with Self-Determination Theory, as 

both approaches have strong similarities.  

Self-Determination Theory: Explanatory Framework of MI 

 Self-Determination Theory (SDT) is an empirically supported theory of human 

motivation proposed by Deci and Ryan (1985; 2010). The model presents a continuum 

comprising three types of motivation. Intrinsic motivation, the most self-determined type of 

motivation, reflects the engagement in a particular activity for the inherent satisfactions (e.g., 

enjoyment, interest, challenge, etc.) the activity brings (Ryan & Deci, 2000). Alternatively, 

amotivation is represented by a lack of motivation (Ryan & Deci, 2000). Extrinsic motivation 

refers to performing an activity because it is instrumental, in other words there is an external 

factor that is motivating oneself to perform the behaviour (Ryan & Deci, 2000).  

Motivation can be studied with regard to the extent to which a behaviour, such as PA, is 

self-determined. Generally speaking, a behaviour done willingly (i.e., volitional behaviour) is 

said to be self-determined, and non-self determined when it is externally controlled or done out 

of pressure (Ryan & Deci, 2000). Organismic Integration Theory is a sub-theory of SDT 

presenting regulatory styles of motivation, which is particularly useful in disentangling extrinsic 
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motivations (Ryan & Deci, 2000). Indeed, four regulatory styles defined below allow 

differentiating extrinsically-motivated behaviours (Ryan & Deci, 2000). External regulation is a 

non-self determined form of extrinsic motivation and refers to behaviours done for reward 

contingency or for meeting external demands. A less controlled regulatory style is introjected 

regulation, which involves ego-defensive (e.g., avoiding guilt or shame) or ego-enhancement 

(e.g., pride) processes. Alternatively, regulation through identification is a self-determined form 

of motivation by which the behaviour is recognized as personally relevant and is accepted by the 

individual. Finally, the most self-determined form of extrinsic motivation is integrated 

regulation, which develops when the individual consciously recognizes the congruence existing 

between the behaviour and his or her values and needs. Conclusions from recent systematic 

reviews revealed that self-determined PA motivation is a strong predictor of short and long-term 

participation in PA (Owen, Smith, Lubans, Ng, & Lonsdale, 2014; Teixeira, Carraça, Markland, 

Silva, & Ryan, 2012). Therefore, interventions should employ strategies that promote self-

determined motivation.  

Also central to SDT is the concept of the fundamental psychological needs of autonomy, 

competence, and relatedness (Deci & Ryan, 2010). The need of autonomy reflects feelings of 

choice and that one is the instigator of one’s own decisions (Ryan & Deci, 2000). Second, a 

feeling of competence is achieved when one feels able to carry out a behaviour and feels 

effective in doing so (Ryan & Deci, 2000). Finally, the need of relatedness is characterized as a 

sense of connectedness and belonging with others in the pursuit of a goal (Ryan & Deci, 2000). 

Cognitive Evaluation Theory, a subtheory of SDT, suggests that individuals are more likely to 

experience self-determined motivation when their needs of autonomy, competence and 

relatedness are satisfied (Deci & Ryan, 2010) and that social contexts that promote the needs will 
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promote self-determined motivation and positive consequences.   

Interestingly, experts recognized how MI provides a need-supportive context (Markland, 

Ryan, Tobin, & Rollnick, 2005; Resnicow & McMaster, 2012). For instance, MI supports 

autonomy by acknowledging a client’s ability to generate strategies for behaviour change and by 

avoiding coercion. Assisting a client in developing appropriate goals and providing positive 

feedback are examples of how an MI counsellor can facilitate feelings of competence towards 

making a change. Finally, using an empathetic and non-judgmental communication style 

facilitates the need of relatedness.  

 Other similarities have been identified between MI and SDT. Namely, both models have 

motivation as the core concept, are person-centered, and emphasize the importance of autonomy 

and a positive emotional climate for optimal behaviour change (Deci & Ryan, 2012; Miller & 

Rollnick, 2012). Despite the fact that an SDT-MI marriage has not yet been formalized, SDT has 

been suggested as the optimal theoretical lens through which we can view MI interventions 

(Miller & Rollnick, 2012). For example, a randomized controlled trial conducted by Fortier et al 

(2007) concluded that PAC delivered through a MI counselling style promotes PA behaviour 

change by fostering self-determined forms of PA motivation (Fortier, Wiseman et al., 2011).  

The Role of Relational Style in Promoting Behaviour Change 

As stated earlier, numerous systematic reviews and meta-analyses applied taxonomies of 

BCTs in order to determine effective BCTs in promoting PA. However, criticism has been raised 

in regards to the lack of attention given to the manner by which BCTs are presented (Hager & 

Hardcastle, 2014). The BCTTv1 focuses on the content (i.e., content-based BCTs), and is silent 

on the relational techniques often present in interventions. This is an important limitation brought 

forward by BCTTv1 users having experienced a “lack of relevant techniques” while coding MI- 
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and SDT-based interventions (Samdal et al., 2017, p. 11).  

In their efforts towards building a theory of MI, Miller and Rose (2009) proposed that MI 

interventions comprise two active components: a relational component focused on empathy and 

the interpersonal ‘spirit’ (i.e., partnership, acceptance, compassion, and evocation), and a 

technical or content-based component aimed directly at eliciting client change talk. Experts have 

suggested that the relational style of MI involves a separate set of techniques that can interact 

with content-based techniques and affect behaviour change (Hagger & Hardcastle, 2014). To 

support this, Moyers, Miller and Hendrickson (2005) examined 103 MI sessions of clients with 

substance abuse and found a positive association between therapist interpersonal skills and client 

involvement and cooperation. Given the emphasis that SDT/MI-based interventions place on 

creating an autonomy-supportive and a positive emotional climate for optimal behaviour change 

(Deci & Ryan, 2012; Miller & Rollnick, 2012), specifying relational techniques in addition to 

content-based techniques (i.e., BCTs) seems particularly relevant to report in behaviour change 

interventions. This was one of the purposes of this dissertation.  

Table of MI Techniques 

As it stands, MI is included in the BCTTv1, albeit represented very poorly. In fact, the 

only instance where MI is referred to is under the BCT 3.1 Social support (unspecified). This is 

problematic as MI is an intervention approach consisting of multiple techniques, rather than a 

single and irreducible BCT (Miller & Rollnick, 2013). A potential reason for the poor attention 

given to MI in the BCTTv1 is that MI techniques were not clearly defined and isolated at the 

time the BCTTv1 was developed. Unfortunately, the lack of knowledge surrounding MI 

techniques limits our understanding of the effectiveness of MI-based interventions and our 

ability to replicate these interventions (Dobber et al., 2015; Hardcastle, 2014).  
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Luckily, a recent conceptual review addressed these gaps by identifying the techniques of 

MI and aligning them with existing BCTs (Hardcastle et al., 2017). The authors conducted the 

review following a three-step process: 1) content analysis of Miller and Rollnick’s MI book 

(2013), 2) testing identified MI techniques for independence and uniqueness, and 3) comparing 

MI techniques with BCTs in the BCTTv1. In total, 38 MI techniques were identified and 

categorized according to the four MI process stages. The authors drew an important distinction 

by labeling each technique as content-based or relational. In fact, 16 out of the 38 identified MI 

techniques are labelled as relational, 14 of which are unique to MI and conceptually different 

from BCTs found in the BCTTv1. On the other hand, 14 of the 22 MI content techniques are 

overlapping with BCTs included in the BCTTv1. Overall, 22 MI techniques are unique (i.e., non-

overlapping with BCTs from the BCTTv1), while the remaining 16 are regarded as conceptually 

equivalent to techniques found in the BCTTv1 (refer to Appendix C for a visual representation of 

BCT/MI distinctiveness). The complete table of MI techniques is presented in Appendix D.   

Miller and Rollnick (2013) stressed that the counsellor’s relational style is the foundation, 

and thus, paramount for effective MI interventions. Indeed, it has been recently recommended to 

specify the relational techniques in order to provide a complete and holistic picture of 

interventions (Hagger & Hardcastle, 2014; Hardcastle et al., 2017).While the table of MI 

techniques is a great innovation in this regard, no studies have yet applied this tool to report the 

active ingredients of MI interventions. For this reason, this study relied on the table of MI 

techniques in addition to the commonly used BCTTv1 to investigate the content-based and 

relational ingredients in PAC 1 and 2 sessions.  
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Study Objectives 

Specifically, the main objectives of the present study were to: 

1) Quantify the frequency of use of BCTs and MI techniques across a sample of PAC 1 and 

2 sessions.  

2) Quantify the average number of BCTs and MI techniques applied in PAC 1 and 2 

sessions. 

3) Quantify the frequency of using BCTs and MI techniques belonging to the 16 BCT 

categories and the four MI process stages across a sample of PAC 1 and 2 sessions. 

For further exploration, comparisons were drawn between PAC 1 and PAC 2 sessions for each 

objective.  

Preliminary objective. In accordance with guidelines for reporting interventions, a 

preliminary objective of the present study was to apply the Template for Intervention Description 

and Replication (TIDieR) checklist as a guiding framework to report the different components of 

PAC sessions in as much detail as possible.  

Indeed, complete reporting of interventions facilitates their replication and 

implementation. In addition to reporting intervention techniques, researchers must describe other 

key intervention features (e.g., mode of delivery, duration, intensity, etc.) to ensure a thorough 

and exhaustive description (Hoffmann et al., 2014). While the creation of reporting guidelines 

such as the CONSORT (Consolidated Standards for Reporting Trials) 2010 and the SPIRIT 

(Standard Protocol Items: Recommendations for Interventional Trials) 2013 statements are 

helpful in addressing the issue of poor intervention description, intervention descriptions 

endorsing these guidelines remain deficient (Chan et al., 2013; Hoffmann et al., 2014; Schulz, 

Altman, Moher, & Group, 2010). The Template for Intervention Description and Replication 
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(TIDieR) consists of a 12-item checklist providing extensions to the CONSORT 2010 and 

SPIRIT 2013 statements, and aims to improve the reporting of interventions (Hoffmann et al., 

2014).  

Significance of Study 

An area that has often been criticized in the literature is the poor description of 

interventions (Larkin et al., 2015; Michie, Fixsen et al., 2009). Transparency in the reporting of 

intervention content and delivery is “required to successfully evaluate, replicate and synthesise 

evidence from interventions” (Wood et al., 2015, p. 134). Thus, this study is aiming to fill this 

void by using the latest coding guidelines in order to provide a clearer description of the BCTs 

MI techniques applied in PAC sessions.  

While previous research has investigated the effects of PAC on physical activity levels 

and mental health (Fortier, Hogg et al., 2011; McFadden, et al., 2017), none has provided a 

thorough account of the ingredients found in PAC. This is the first study to specify the BCTs and 

MI techniques found in PAC sessions using an internationally validated taxonomy of BCTs and 

the first conceptual list of MI techniques to report the content and relational ingredients of a PAC 

intervention (refer to Appendix E for coding framework). This study is particularly novel as no 

other study has yet applied Hardcastle et al’s taxonomy (2017) to investigate the techniques 

applied in MI interventions.  

Furthermore, this study elucidates the quantity of BCTs and MI techniques applied within 

sessions as well as the different aspects of the behaviour change process targeted in the 

intervention. In light of these objectives, this study offers a strong basis on which future research 

could rely on when reporting interventions. Such enhanced reporting will, in turn, allow the 

examination of which ingredients lead to better outcomes and facilitate the replication of 
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effective interventions. Lastly, this study provides insightful information that can help train 

health professionals so they can optimally assist people in adopting and maintaining PA.   
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ABSTRACT 

Background. The positive effects of Physical Activity Counselling (PAC) on physical activity 

motivation, physical activity behaviour, and mental health have been shown. However, the 

ingredients included in PAC interventions have never been documented, thus preventing its 

replication. Moreover, no studies have used the new taxonomy of Motivational Interviewing 

(MI) techniques.    

Objectives. The overarching purpose was to provide a detailed account of the content and the 

relational style in PAC sessions. The specific objectives were to 1) quantify the frequency of use 

of behaviour change techniques (BCTs) and MI techniques 2) quantify the average number of 

BCTs and MI techniques and 3) quantify the frequency of using BCTs and MI techniques 

belonging to BCT categories and MI process stages. 

Design. A descriptive observational research design was used. 

Methods. Twenty-two videotaped PAC sessions delivered by student-counsellors were double 

coded. The Behaviour Change Technique Taxonomy v1 and the table of MI techniques were 

applied to rate the presence of BCTs and MI techniques in PAC sessions.  

Results. Overall, 29 BCTs and 27 MI techniques were reliably identified across the sample 

(PABAK= .91), with an average of 5.7 BCTs and 9.5 MI techniques documented per session. 

The BCT categories of Goals and planning and Social support were emphasized, whereas the 

Engaging and Evoking techniques of MI predominated in the analysis.  

Conclusions. This study provides the first detailed report of common BCTs and MI techniques 

present in PAC sessions. Findings are particularly relevant to health providers and PAC trainers 

and future directions are offered.    
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Statement of Contribution 

What is already known on this subject? 

 Behaviour change and Motivational Interviewing taxonomies exist for reporting 

interventions. 

 Physical Activity Counselling (PAC) is a promising intervention to increase PA 

motivation and behaviour.  

 While the effectiveness of PAC has been evaluated in the past, the content and relational 

style of PAC interventions has not been reported thus far.  

What does this study add? 

 First study to provide a detailed description of PAC ingredients. 

 First study to document the techniques of an intervention using the table of MI 

techniques. 

 First research to code both relational and content techniques. 
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Introduction 

 According to the World Health Organization (WHO, 2009), physical inactivity ranks 

fourth as a leading risk factor of mortality worldwide, and is responsible for exorbitant annual 

costs approximating 10 billion dollars in Canada alone (Krueger, Turner, Krueger, & Ready, 

2014). On the other hand, regular physical activity has shown to be as effective as 

pharmacological interventions in the secondary prevention of non-communicable illnesses such 

as cardiovascular disease and diabetes (Naci & Ioannidis, 2013). In addition to the physical 

health benefits of being active, physical activity offers many psychological benefits, such as 

reducing the risk of depression (Mammen & Faulkner, 2013; Parker et al., 2016; Schuch et al., 

2016), the leading cause of disability worldwide (WHO, 2017). The evidence stressing the 

importance of an active lifestyle is unequivocal; yet, an estimated 85% of Canadians are not 

meeting the current physical activity guidelines
1
 (Colley et al., 2011).  

 In order to address these alarming statistics, national guidelines recommend physical 

activity counselling to support patients in increasing the time they spend being active 

(Department of Health and Human and Human Services, 2014; Exercise is Medicine, 2017; 

National Institute for Health and Care Excellence, 2013). Physical Activity Counselling (PAC) 

provided by Kinesiologists with expertise in behavioural counselling has been identified as a 

promising intervention to support physical activity behaviour change (Bouchard, Baillargeon, 

Gagnon, Brown, & Langlois, 2012; Fortier et al., 2011; Moore, Lee, Milligan, & Giangregorio, 

2015). This individual, face-to-face intervention aims to elicit a client’s own motivation to 

become more physically active through a Motivational Interviewing counselling style and the use 

of behaviour change techniques (Fortier et al., 2007). However, like many other behaviour 

                                                 
1
 To obtain health benefits, adults aged 18-64 years should accumulate at least 150 minutes of moderate to vigorous 

intensity aerobic physical activity (MVPA) per week, in bouts of 10 minutes or more.  



DESCRIBING PHYSICAL ACTIVITY COUNSELLING SESSIONS                                     24 

 

  

change interventions, the ingredients of PAC remain unclear, making replication difficult 

(Michie, Fixsen, Grimshaw, & Eccles, 2009). Indeed, a systematic review reported the lack of 

counselling protocols as one of the principal barriers faced by health professionals to counselling 

patients on physical activity (Hébert, Caughy, & Shuval, 2012). Therefore, providing a faithful 

description of PAC is essential to being able to better understand its effectiveness and guide its 

implementation.  

Recently, a team of international experts developed a cross-domain taxonomy of 93 

behaviour change techniques to provide a common language to specify the content of 

interventions (BCTTv1; Michie et al., 2013). A behaviour change technique (BCT) is defined as 

an “observable, replicable, and irreducible component of an intervention designed to alter or 

redirect the causal processes that regulate behaviour” (Michie et al., 2013). The BCTTv1 

consists of a comprehensive list of well-defined BCTs along with examples of how they can be 

applied in practice. The BCTs in the taxonomy are grouped in 16 categories, each corresponding 

to a mechanism of change through which the underlying BCTs exert their effect (e.g., Goals and 

planning). Self-regulation techniques (e.g., goal-setting, self-monitoring) have been repeatedly 

associated with increased physical activity in several systematic reviews and meta-analyses 

(Greaves et al., 2011; Samdal, Eide, Barth, Williams, & Meland, 2017). 

In addition to using self-regulatory BCTs, interventions adopting a person-centered 

counselling style, such as Motivational Interviewing, are associated with physical activity 

maintenance (Samdal et al., 2017). Unlike traditional advice-giving approaches, MI is a style of 

counselling directed at resolving ambivalence by eliciting the client’s own motivation to make a 

positive change (Miller & Rollnick, 2013). Interventions based on MI are complex and comprise 

multiple techniques to support behaviour change through a four-stage process (Miller & 
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Rollnick, 2013; Hardcastle, Fortier, Blake, & Hagger, 2017). The first stage, Engaging, is 

directed at creating a strong counsellor-client relational alliance to promote an open discussion 

about change. Focusing is about finding a clear and strategic direction toward a desired change. 

Third is the Evoking stage, aimed at resolving ambivalence by eliciting and reinforcing the 

client’s own motivation to engage in a behaviour. Finally, the Planning stage consists of 

developing a change plan and strengthening the client’s commitment to it.  

Numerous meta-analyses support the effectiveness of MI interventions in changing a 

number of health behaviours (Armstrong et al., 2011; Lundahl, Kunz, Brownell, Tollefson, & 

Burke, 2013, VanBuskirk & Wetherell, 2014), including physical activity (O’Halloran et al., 

2014). Surprisingly, MI is referred to only once in the BCTTv1 under the BCT 3.1 Social 

support (unspecified) (Michie et al., 2013). This poor representation of MI is due to MI being 

categorized as a single, irreducible BCT, when in fact, it includes multiple techniques 

(Hardcastle et al., 2017). Another possible explanation is that techniques specific to MI were not 

isolated and classified at the time the BCTTv1 was developed (Hardcastle et al., 2017). 

Fortunately, a recent conceptual review addressed this issue by identifying the techniques of MI 

and aligning them with BCTs (Hardcastle et al., 2017). A total of 38 MI techniques were 

detected. Of these, 22 are unique to MI while the remaining 16 are conceptually equivalent to 

some techniques in the BCTTv1 (Hardcastle et al., 2017).  

The table of MI techniques proposed by Hardcastle and colleagues (2017) also draws an 

important distinction between content-based and relational techniques. Content-based techniques 

(e.g., identify past successes, troubleshooting) are designed to change behaviour directly 

(Hardcastle et al., 2017). In contrast, relational techniques (e.g., reflective statements, permission 

to provide information and advice) inform the interpersonal style through which the content-
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based techniques are delivered (Hardcastle et al., 2017). As the interpersonal style of the 

counsellor is paramount to the effectiveness of MI (Miller & Rollnick, 2013; O’Halloran et al., 

2014), the elucidation of the relational techniques used, in addition to the content-based 

techniques, is recommended to provide a more holistic description of interventions (Hagger & 

Hardcastle, 2014; Hardcastle et al., 2017; Samdal et al., 2017).  

 While research efforts have been made to characterize and assess the effectiveness of 

behaviour change interventions based on the presence of BCTs (Cradock et al., 2017; Samdal et 

al., 2017), the relational style of delivery remains overlooked. It is important to acknowledge that 

research on BCTs is often based on in-text descriptions rather than objective observation of the 

intervention under study, which can increase the risk of reporting bias. The present study sought 

to address these gaps. 

The Present Study 

 The overall aim of this study was to provide a detailed description of PAC 1 and PAC 2 

sessions
2
 through observation of video recordings. Specifically the objectives were to 1) quantify 

the frequency of using BCTs and MI techniques across a sample of PAC 1 and 2 sessions, 2) 

quantify the average number of BCTs and MI techniques applied in PAC 1 and 2 sessions and 3) 

quantify the frequency of using BCTs and MI techniques belonging to the 16 BCT categories 

and the 4 MI process stages across a sample of PAC 1 and 2 sessions. For each of the stated 

objectives, comparisons between PAC 1 and 2 sessions were also drawn for further exploration. 

Guided by these objectives, this study provides an in-depth analysis of the mechanisms of 

change targeted by counsellors at different time points in the intervention.  

 

                                                 
2
 PAC 1 session refers to the initial session with a client, whereas PAC 2 session refers to the second session with 

the same client. 
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Methods 

The study obtained approval from the University of X’s Research Ethics Board. 

Sample 

A total of 22 video recorded PAC sessions delivered by student-counsellors were double 

coded for identification of BCTs and MI techniques. Physical activity counsellors in this study 

were upper-year undergraduate students on the path of becoming Registered Kinesiologists who 

have received training in MI and behaviour change through the fourth year Physical Activity 

Counselling course offered at the University of X. The training also included bi-weekly 

laboratory sessions to allow students practicing techniques with their peers. The recorded PAC 

sessions were sampled purposively by the Professor and the Teaching Assistant to include the 

sessions delivered by top-ranked students. Specifically, PAC 1 and 2 sessions delivered by the 11 

highest ranked student-counsellors who gave permission to use their video recordings were 

included in the analysis. The sample size was somewhat larger than that used in similar studies 

of physical activity (n=18 interviews; Smith, Taylor, & Lavender, 2015) and smoking cessation 

(n=15 transcripts; Gainforth, Lorencatto, Erickson, West, & Michie, 2016) interventions.  

Intervention 

As stated earlier, PAC aims to motivate individuals to become more physically active for 

their own reasons, through a MI counselling style and the application of BCTs. As part of the 

final assignment for the course, students were required to provide two individual, face-to-face 

PAC sessions (i.e., PAC 1 and 2 sessions at a two to four week interval) of approximately 30 to 

60 minutes each. The client had to be outside of the student-counsellor’s immediate social circle 

(e.g., friend of a friend) and express being insufficiently active (i.e., less than 150 minutes 

MVPA per week) as well as ambivalent towards increasing physical activity levels. The PAC 
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sessions occurred at a time and location of convenience for the clients and lasted on average 49 

minutes each (M = 48.8 minutes, SD = 14.6 minutes). The completed Template for Intervention 

Description and Replication (TIDieR) checklist is presented in Appendix S1 to provide a detailed 

overview of the PAC 1 and 2 sessions.  

Procedures 

Coding of BCTs and MI techniques 

The BCTTv1 (Michie et al., 2013) and the table of MI techniques (Hardcastle et al., 

2017) were used to assess the presence and absence of BCTs and MI techniques applied during 

PAC sessions. The coders rated the presence and absence of techniques within each PAC session 

following a dichotomous scale, “1” signalling the presence, and “0”, the absence of a technique.  

Coder training 

 Two graduate students who completed the Physical Activity Counselling course in prior 

years underwent training to analyze the sampled sessions. The coders first read through the 

BCTTv1 and the table of MI techniques several times to become familiar with the labels, 

definitions and examples for each technique. They subsequently completed the BCTTv1 online 

training, consisting of an interactive and self-directed resource that provides training for new 

users of the taxonomy. The training comprised six tutorial modules with quizzes and two 

assessments allowing trainees to receive immediate feedback on progress. As no coding manual 

for MI techniques has yet been established, the coders agreed to follow the BCTTv1 general 

coding principles (available on the training website) when identifying MI techniques in order to 

ensure homogeneity in reporting. The training was done in a single week and required 

approximately 25-30 hours of work from each coder (i.e., familiarization with BCTTv1 and table 

of MI techniques, BCTTv1 online training, intensive discussions between coders). 
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Pilot tests 

 The coders performed three rounds of pilot analysis to practice identifying BCTs and MI 

techniques in PAC sessions. Each round of piloting consisted of analyzing independently the 

PAC 1 and 2 sessions of a student-counsellor, who was not part of the purposive sample. 

Disagreements were resolved through discussion following each session coded and clarifications 

were added to the coding framework to promote good reliability for the remaining sessions to be 

coded. 

Analysis 

Objective 1: Quantify the frequency of using BCTs and MI techniques in PAC sessions  

Coders analyzed PAC 1 and 2 sessions delivered by the 11 student-counsellors for a total 

of 22 PAC sessions. Consistent with recent studies reporting BCTs (Gainforth et al., 2016; 

Cradock et al., 2017), the prevalence- and bias-adjusted kappa statistic (i.e., PABAK; Byrt, 

Bishop, & Carlin, 1993) was assessed as an additional inter-rater reliability estimate to the 

Cohen’s kappa to adjust for the high prevalence of negative agreement (i.e., when both coders 

agree that techniques are not present). Reliably coded BCTs and MI techniques (i.e., techniques 

identified by both coders) with information about their frequency of use were recorded for PAC 

1, PAC 2 and all 22 PAC sessions.  

Objective 2: Quantify the average number of BCTs and MI techniques in PAC sessions 

 The average number and the range of BCTs and MI techniques reliably coded per session 

were reported. Paired-sample t-tests (α=0.05) were also conducted to determine if significant 

differences in the quantity of BCTs and MI techniques applied between PAC 1 and 2 sessions 

existed.  
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Objective 3: Quantify the frequency of using BCTs and MI techniques belonging to specific BCT 

categories and MI process stages 

The frequency of using techniques belonging to specific BCT categories and MI process 

stages was obtained by totalling the number of BCTs and MI techniques used across PAC 1 and 

2 sessions for each BCT category and MI process stage, respectively. 

 

Results 

Objective 1: Quantify the frequency of using BCTs and MI techniques in PAC sessions  

Average inter-rater reliability measures for the presence and absence of techniques 

determined by Cohen’s kappa and PABAK were .81 and .91 respectively, indicating very good 

agreement between coders (Altman, 1991).  

The identified BCTs and their frequency of use across the PAC sessions are presented in 

Table 1. Overall, 29 BCTs out of a possible 93 (31.2%) were reliably coded across the 22 PAC 

sessions. The BCTs applied most frequently were: 3.1 Social support (unspecified) (coded 100% 

in PAC 1, 100% in PAC 2), 1.1 Goal setting (behaviour) (55% in PAC 1, 73% in PAC 2), 8.1 

Behavioural practice/rehearsal (0% in PAC 1, 91% in PAC 2), 1.2 Problem solving (9% in PAC 

1, 64% in PAC 2), and 1.4 Action planning (18% in PAC 1, 55% in PAC 2).  

 

On the other hand, a total of 27 MI techniques out of a possible 38 (71.1%) were reliably 

coded across the 22 PAC sessions (Table 2). Relational MI techniques predominated in the 

analysis and included the following: 3. Reflective statements (100% in PAC 1, 100% in PAC 2), 

24. Emphasize autonomy (100% in PAC 1, 91% in PAC 2), 1. Open-ended questions (91% in 

PAC 1, 91% in PAC 2), 2. Affirmation (82% in PAC 1, 91% in PAC 2), and 4. Summary 
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statements (73% in PAC 1, 91% in PAC 2). Other relational techniques applied by the student-

counsellors were 7. Permission to provide information and advice, 35. Support 

change/persistence; and 6. Review a typical day, and 8. Elicit-provide-elicit. Though less 

widespread than relational techniques, the most documented MI content techniques included: 11. 

Confidence ruler, 21. Values exploration, 30. Normalizing, 15. Hypothetical thinking, and 17. 

Identify past successes.  

 

INSERT TABLES 1 & 2 

 

Objective 2: Quantify the average number of BCTs and MI techniques in PAC sessions 

 On average, a greater number of BCTs were reported in PAC 2 (M = 6.6, SD = 3.0) 

compared to PAC 1 (M = 4.9, SD = 1.4) sessions, though not reaching statistical significance, t 

(10) = 1.618, p = .137. In contrast, results suggest that a greater number of MI techniques were 

used in PAC 1 (M = 10.5, SD = 1.1) compared to PAC 2 (M = 8.5, SD = 3.0) sessions, with a 

difference approaching statistical significance, t (10) = 2.141, p = .058. The number of BCTs 

used in a single PAC session ranged from 3 to 12 and the number of MI techniques ranged from 

4 to 15 (Table 3). Overall, a greater variety of BCTs was observed throughout PAC 2 sessions (n 

= 23) compared to PAC 1 sessions (n = 17), while there was no difference in the number of 

different MI techniques between PAC 1 (n = 22) and PAC 2 (n = 22) subsamples (Tables 1 and 

2).  

 

INSERT TABLE 3 
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Objective 3: Quantify the frequency of using BCTs and MI techniques belonging to specific BCT 

categories and MI process stages 

Figure 1 and 2 depict the BCTs and MI techniques applied by student-counsellors 

according to the BCT categories and MI process stages, respectively. As shown in Figure 1, at 

least one BCT was identified in 14 out of the 16 BCT categories, while no BCT was reported 

within the Scheduled consequences (14) and Covert learning (16) categories. Behaviour change 

techniques pertaining to Goals and planning (1) and Social support (3) were predominant both in 

PAC 1 and 2 sessions. As it relates to MI, Figure 2 shows that all four process stages were 

targeted in PAC sessions, with an emphasis on Engaging and Evoking techniques. PAC 1 

sessions had a much greater emphasis on Focusing and Planning techniques in comparison with 

PAC 2 sessions. Alternatively, the frequency of reporting techniques pertaining to the Engaging 

and Evoking stages were similar between the PAC 1 and PAC 2 subsamples.   

 

INSERT FIGURES 1 & 2 

 

Discussion 

By using an internationally validated taxonomy of BCTs and the first conceptual list of 

MI techniques, this study provided a detailed account of content-based and relational techniques 

used within PAC sessions, which have, thus far, not been reported in the literature. To our 

knowledge, this is also the first study to specify the relational techniques in addition to the 

content-based BCTs across all health behaviour change interventions reported in this area.  

Overall our findings suggest that PAC includes the delivery of multiple BCTs and MI 

techniques to promote physical activity motivation and behaviour change. With regards to the 



DESCRIBING PHYSICAL ACTIVITY COUNSELLING SESSIONS                                     33 

 

  

frequency of behaviour change techniques, nearly one third of the total number of BCTs was 

reliably coded in the analysis. Behaviour change techniques under the categories Social support 

(3) and Goals and planning (1) were particularly targeted both in PAC 1 and 2 sessions. The 

BCT 3.1 Social support (unspecified) was coded in each of the 22 PAC sessions analyzed, which 

is not surprising, as it directly refers to MI. Despite the fact that MI goes far beyond the 

provision of mere social support, creating a partnership is indeed a vital aspect of MI 

interventions such as PAC (Miller & Rollnick, 2013).  

Within the Goals and planning category, the BCTs 1.1 Goal setting (behaviour), 1.2 

Problem solving and 1.4 Action planning predominated in the analysis, particularly in PAC 2 

sessions. These findings are promising, as these BCTs in particular have been suggested to be 

most effective in supporting physical activity (Hankonen et al., 2015; Michie, Abraham, 

Whittington, & McAteer, 2009). This was also confirmed in a review conducted by Rhodes and 

Pfaeflli (2010), which found self-regulation constructs to be the most influential mediators for 

PA behaviour change.  

In line with theoretical explanations for behavioural maintenance (Kwasnicka, 

Dombrowski, White, & Sniehotta, 2016; Maes & Karoly, 2005), findings from recent meta-

analyses suggest that action planning supplemented with coping planning (i.e., problem solving) 

is important in facilitating physical activity behaviour (Bélanger-Gravel, Godin, & Amireault, 

2013; Carraro & Gaudreau, 2013). Problem solving or coping planning, which involves 

generating strategies to overcome potential barriers during goal pursuit, is warranted once an 

initial action plan has been developed (Michie et al., 2011). It is therefore logical that student-

counsellors in this study prompted problem solving later in the PAC intervention (i.e., 7 out of 

the 8 codes in PAC 2 sessions), after an initial action plan had been established.  
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 With respect to the frequency of MI techniques, our findings suggest that there is value in 

specifying MI techniques in addition to commonly reported BCTs, as 18 of the 27 reliably coded 

MI techniques were non-overlapping with BCTs in the BCTTv1. These techniques would have 

been missed if relying solely on the BCTTv1. A great variety of relational and content-based MI 

techniques were observed in the analysis, particularly those within the Evoking and Engaging 

stages. From a relational standpoint, 1. Open-ended questions, 2. Affirmations, 3. Reflective 

statements and 4. Summary statements, also known as ‘OARS’ techniques, were applied 

frequently across the PAC sessions. OARS techniques, albeit not directed at changing behaviour 

directly, are primary Engaging techniques characterizing the counselling style of MI (Miller & 

Rollnick, 2013). Hence, this provides support that the student-counsellors respected the 

communication style of MI in their PAC sessions.   

Moreover, student-counsellors tried to instill a sense of autonomy in their clients’ 

behaviour change process by recognizing their ability for choice (24. Emphasize autonomy). 

Congruent with Cognitive Evaluation Theory (Deci & Ryan, 2010), facilitating an individual’s 

need for autonomy is suggested to contribute to increased self-determined motivation, which has 

been associated with physical activity maintenance (Teixeira, Carraça, Markland, Silva, & Ryan, 

2012). The student-counsellors created an autonomy-supportive climate in different ways, 

namely by eliciting the clients’ own reasons for change, having them choose their physical 

activity goals and prompting them to generate solutions to overcome personally relevant barriers.  

 Several content-based MI techniques were utilized consistently across the sessions, 

including 21. Values exploration and 11. Confidence ruler. Many of the student-counsellors 

conducted values interviews, which entails exploring the client’s values and discussing how 

physical activity fits in (or not) with these aspirations (Hardcastle et al., 2017; Miller & Rollnick, 
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2013). This technique fosters integrated regulation, whereby the individual feels congruency 

between one’s behaviour and one’s values and aspirations (Ryan & Deci, 2000). This is 

promising as integrated regulation is consistently and positively associated with physical activity 

adoption and maintenance (Owen, Smith, Lubans, Ng, & Lonsdale, 2014; Teixeira et al., 2012).  

On the other hand, the MI technique 11. Confidence ruler was distributed more equally 

between PAC 1 and 2 sessions. By asking clients to rate their confidence in making a change in 

their physical activity on a 1-10 scale, the student-counsellors helped their client become more 

self-aware in regards to their belief in their ability to achieve the change they aspired to. Through 

the application of this technique, student-counsellors also aimed to elicit client change talk (i.e., 

arguments in favour of change) and support their client’s self-efficacy through the use of follow-

up questions (e.g., Why are you at a 6 and not a 3?).  

Although a great variety of BCTs and MI techniques were identified in the PAC sessions, 

some techniques appeared to be underutilized. Perhaps the most disconcerting was our finding 

that the BCT 2.3 Self-monitoring of behaviour was applied only twice within the entire sample of 

PAC sessions. Undeniably, self-monitoring is one of the most effective BCTs to support short- 

and long-term physical activity behaviour change (Greaves et al., 2011; Michie, Abraham et al., 

2009; Samdal et al., 2017). Behavioural monitoring is a crucial self-regulatory sub-process, 

enabling people to recognize the discrepancy between their current behaviour and the goals they 

set out for themselves (Carver & Scheier, 1982). Thus, it is surprising that self-monitoring was 

absent from the majority of the PAC sessions as developing and amplifying discrepancy is 

central in MI as it can act as a powerful instigator of change (Kanfer & Gaelick-Buys, 1991; 

Miller & Rollnick, 2013). A possible explanation for its relative absence is that student-

counsellors might have lacked self-monitoring tools (e.g., physical activity logs, pedometers, 
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etc.) to provide their client with during the sessions. 

Another underutilized technique in the PAC sessions was asking the client to reflect on 

the positive and negative aspects of a given behaviour (BCT: 9.2 Pros and cons, MI technique: 

9. Running head start).  This is unfortunate as this technique can be impactful for developing 

discrepancy and resolving ambivalence (Miller & Rollnick, 2013).  In light of these caveats, our 

findings show that there remains room for improvement in the delivery of effective PAC 

sessions. These results are particularly relevant to those providing PAC training as incorporating 

the aforementioned techniques could potentially lead to the delivery of more effective PAC 

sessions.  

 Moving to objective 2, PAC sessions included on average 5.7 BCTs. This is consistent 

with results of a meta-regression that reported a mean quantity of 6.0 BCTs across a variety of 

physical activity and healthy eating interventions (Michie, Abraham et al., 2009). This suggests 

that PAC sessions, even when delivered by less experienced counsellors, are comparable to other 

physical activity promoting interventions in terms of the variety of BCTs utilized. From a 

practical standpoint, including a greater variety of BCTs in PAC sessions is recommended, to a 

certain extent, as previous research found a positive association between the quantity of BCTs 

and the effectiveness of health behaviour change interventions (Avery, Flynn, van Wersch, 

Sniehotta, & Trenell, 2012; Hankonen et al., 2015; Webb, Joseph, Yardley, & Michie, 2010). 

Overall, the quantity of MI techniques (9.5 MI techniques) was greater than that of BCTs in PAC 

sessions. Two explanations for this might be that the PAC training offered to the student-

counsellors in this study was primarily based on MI, and/or that the table of MI techniques 

considers both content-based and relational techniques, whereas the BCTTv1 focuses on 

intervention content and is silent on relational techniques.  
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 Although no statistically significant differences were found, BCTs tended to be more 

prevalent in PAC 2 sessions, while the opposite was observed for MI techniques. These trends 

suggest that certain MI techniques may lend themselves better to a first session (e.g., 6. Review a 

typical day, 17. Identify past successes and 21. Values exploration), where building a 

collaborative alliance with the client and resolving ambivalence through evocation of change talk 

are warranted (Crits-Christoph et al., 2011; Miller & Rollnick, 2013). As the intervention 

unfolds, the focus of the conversation transitions into more tangible techniques to facilitate the 

engagement in physical activity (e.g., 1.2 Problem solving, 1.4 Action planning, 8.1 Behavioural 

practice/rehearsal, etc.), which might explain why there was a greater focus on BCTs in PAC 2 

sessions (Miller & Rollnick, 2013).  

Strengths  

There were several notable strengths associated with the present study. First, the 

Template for Intervention Delivery and Replication (TIDieR; Hoffmann et al., 2014) checklist 

was applied to ensure a high quality description of the intervention. This is in line with recent 

recommendations highlighted by behaviour change experts in order to improve the completeness 

of reporting and ultimately aid in replication of effective interventions (Hoffmann et al., 2014; 

Samdal et al., 2017).  

Also, the presence of BCTs and MI techniques was determined through observation of 

videotaped PAC sessions rather than from a simple text description. This approach enables the 

objective verification of intervention delivery and reduces the risk of bias in reporting (Borrelli, 

2011). Finally, our study yielded very good agreement between coders, suggesting that 

researchers could take note of the protocol adopted in this study to promote good reliability in 

future ones.  
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Most importantly, this is the first study to use the table of MI techniques (Hardcastle et 

al., 2017), which allows for the observation of relational style techniques in PAC sessions as 

well as MI content techniques. Finally, it is the first to report both BCTs and MI techniques to 

provide a thorough description of PAC. Undoubtedly, specifying the relational and content-based 

techniques applied in PAC is essential if we hope to better understand the factors that contribute 

to its effectiveness and to allow for its replication.  

Limitations and Future Directions 

Despite these strengths, this study comes with limitations that should be considered in 

future research. First, student-counsellors in the study were in the same cohort and were trained 

in a specific way, consequently producing a biased sample. Moreover, while the physical activity 

counsellors received high quality training from an MI and behaviour change expert, and they 

were selectively chosen as the top ranked students, their limited experience could have 

influenced the results. Future research should examine how the delivery of PAC provided by 

experienced Kinesiologists differs from what was found in this study. 

To continue, the study investigated the BCTs and MI techniques utilized in PAC 1 and 2 

sessions exclusively. In a recent study investigating the effects of a 2-month PAC intervention, it 

was reported that clients received 6.2 sessions on average during the intervention period 

(McFadden, Fortier, & Guérin, 2017). This goes to show that the results of this study do not 

reflect the complete scope of PAC. Therefore, there was a greater potential for the application of 

techniques directed at creating a relational foundation with the client (i.e., MI relational 

techniques) and supporting physical activity initiation, as opposed to techniques targeting 

physical activity maintenance. In order to gain a better understanding of the full spectrum of 

techniques applied through PAC, future research should investigate the BCTs and MI techniques 
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utilized from the beginning to the end of the intervention.  

Finally, the PAC intervention was reported solely based on the presence and absence of 

BCTs and MI techniques. Our findings must be interpreted cautiously as they do not speak to the 

effectiveness of BCTs and MI techniques in increasing physical activity behaviour. Also, 

determining the presence of techniques is insufficient to make conclusions about the behaviour 

change potential of interventions, because techniques are not effective under all conditions 

(Chatzisarantis & Hagger, 2007; Direito et al., 2014). Indeed, other factors speaking to the 

quality of delivering techniques (e.g., degree of enthusiasm, time spent on each technique, 

sequencing), should be examined as they may have an impact on the effectiveness of individual 

techniques. Future research should examine interventions like PAC as a dynamic system, taking 

into account both provider-delivered techniques and the clients’ verbal statements and receipt of 

these techniques (Gainforth et al., 2016). Subsequently, effectiveness of PAC should be 

examined. 

Practical Applications 

 Despite these limitations, practical applications are worthy of mention. First, our results 

provide initial guidance on the BCTs and MI techniques that health professionals can utilize 

when counselling patients on physical activity. For instance, Goals and planning BCTS and 

Engaging and Evoking MI techniques seem to lend themselves well to PAC. Second, this study 

will aid in the replication of PAC 1 and 2 sessions. Finally, Kinesiology departments providing 

PAC-related courses should take note of the study’s findings, in addition to the evidence on 

effective BCTs for increased physical activity, as it may give indications about which BCTs and 

MI techniques would benefit from more attention in training (e.g., self-monitoring).   
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Conclusion  

Overall, results from this study suggest that PAC incorporates numerous BCTs and MI 

techniques to support physical activity behaviour change. Well established BCTs for physical 

activity, such as goal setting, were applied consistently in the 22 PAC sessions analyzed. Further, 

MI relational and content techniques were investigated, allowing to report the PAC intervention 

in greater depth. These findings are exploratory and future research is recommended to address 

the reported limitations to guide the implementation and replication of effective PAC 

interventions.  
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Appendix S1 

The TIDieR (Template for Intervention Description and Replication) Checklist 

  Information to include when describing an intervention and the location of the information 

 

Item 
number 

Item    

  

  
BRIEF NAME   

1. Provide the name or a phrase that describes the 
intervention. 

Physical Activity Counselling (PAC) 

  WHY   

2. Describe any rationale, theory, or goal of the elements 
essential to the intervention. 

Physical Activity Counselling (PAC) aims to foster long-term physical 
activity participation through a Motivational Interviewing (MI) 
counselling style and the application of evidence-based behaviour 
change techniques (BCTs). 

  WHAT   

3. Materials: Describe any physical or informational materials 
used in the intervention, including those provided to 
participants or used in intervention delivery or in training of 
intervention providers. Provide information on where the 
materials can be accessed (e.g., online appendix, URL). 

No material was provided to the recipients. The PAC intervention 
took the form of a conversation about physical activity behaviour 
change. The overarching purpose of this study was to describe the 
content (i.e., BCTs and MI techniques) as well as the relational style 
(i.e., MI relational techniques) within PAC sessions. These techniques 
are reported in the results section of the article. 

4. Procedures: Describe each of the procedures, activities, 
and/or processes used in the intervention, including any 
enabling or support activities. 

The PAC intervention consisted of 2 individual PAC sessions delivered 
by student-counsellors to an insufficiently active client. Generally, 
the first PAC session was directed to resolve ambivalence and 
reinforce the clients’ motivation to increase their physical activity 
levels. The second PAC session, which was delivered 2-4 weeks later, 
aimed at creating a physical activity plan if the client expressed being 
ready to do so (through change talk and intention). The PAC sessions 
included the delivery of behaviour change techniques and MI 
techniques.  
The intervention recipients were approached by the student-
counsellors, as the delivery of the PAC sessions was required as part 
of a fourth year undergraduate course.  
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Consent was obtained from clients for the recording of PAC sessions.  

  WHO PROVIDED   

5. For each category of intervention provider (e.g., psychologist, 
nursing assistant), describe their expertise, background and 
any specific training given. 

Criteria of included student-counsellors: 
1. Upper-year undergraduate student on the path of becoming a 

Registered Kinesiologist.  
2. Have completed the Physical Activity Counselling course at the 

University of X.  The course focused on MI and physical activity 
behaviour change. The course was provided by an expert in physical 
activity motivation and behaviour change and included bi-weekly 
laboratory sessions.  

3. Have delivered 2 PAC sessions to an insufficiently active and 
ambivalent client outside of their immediate social circle (e.g., friend 
of a friend).  

4. Received a minimum grade of an A (9.0) and ranked in the top 11 in 
the 2016 Physical Activity Counselling course.  

  

  HOW   

6. Describe the modes of delivery (e.g., face-to-face or by some 
other mechanism, such as internet or telephone) of the 
intervention and whether it was provided individually or in a 
group. 

The PAC sessions were one-on-one and were delivered face-to-face.  

  WHERE   

7. Describe the type(s) of location(s) where the intervention 
occurred, including any necessary infrastructure or relevant 
features. 

The PAC sessions were delivered at a place of convenience for the 
clients. The sessions occurred in a private location to facilitate an open 
discussion about change (e.g., house of client/counsellor, reserved 
room at the university, etc.) 

  
WHEN and HOW MUCH   

8. Describe the number of times the intervention was delivered 
and over what period of time including the number of 
sessions, their schedule, and their duration, intensity or dose. 

Student-counsellors delivered 2 PAC sessions that lasted on average 49 
minutes each. The PAC sessions took place at a time of convenience 
for the clients and there was an interval of 2-4 weeks between the PAC 
1 and 2 sessions.  
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TAILORING 

9. If the intervention was planned to be personalised, titrated or 
adapted, then describe what, why, when, and how. 

The PAC sessions were individually-adapted to the client’s readiness to 
change, interests, motivations, goals, schedule, etc.  

  MODIFICATIONS   

10.ǂ If the intervention was modified during the course of the 
study, describe the changes (what, why, when, and how). 

N/A 

  HOW WELL   

11. Planned: If intervention adherence or fidelity was assessed, 
describe how and by whom, and if any strategies were used to 
maintain or improve fidelity, describe them. 

N/A 

As no detailed PAC protocol exists and that this study was 
exploratory, fidelity was not assessed.  
  

12.ǂ 
  

Actual: If intervention adherence or fidelity was assessed, 
describe the extent to which the intervention was delivered as 
planned. 

N/A  

** Authors - use N/A if an item is not applicable for the intervention being described. Reviewers – use ‘?’ if information about the element is not reported/not   sufficiently 
reported.         

† If the information is not provided in the primary paper, give details of where this information is available. This may include locations such as a published protocol      or other 
published papers (provide citation details) or a website (provide the URL). 
ǂ If completing the TIDieR checklist for a protocol, these items are not relevant to the protocol and cannot be described until the study is complete. 
* We strongly recommend using this checklist in conjunction with the TIDieR guide (see BMJ 2014;348:g1687) which contains an explanation and elaboration for each item. 

* The focus of TIDieR is on reporting details of the intervention elements (and where relevant, comparison elements) of a study. Other elements and methodological features of 
studies are covered by other reporting statements and checklists and have not been duplicated as part of the TIDieR checklist. When a randomised trial is being reported, the 
TIDieR checklist should be used in conjunction with the CONSORT statement (see www.consort-statement.org) as an extension of Item 5 of the CONSORT 2010 Statement. When 
a clinical trial protocol is being reported, the TIDieR checklist should be used in conjunction with the SPIRIT statement as an extension of Item 11 of the SPIRIT 2013 Statement 
(see www.spirit-statement.org). For alternate study designs, TIDieR can be used in conjunction with the appropriate checklist for that study design (see www.equator-
network.org).  

  

 

 

 

 

 

http://www.consort-statement.org/
http://www.spirit-statement.org/
http://www.equator-network.org/
http://www.equator-network.org/
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List of Tables 

Table 1. Behaviour change techniques used by 11 student-counsellors in PAC sessions 

BCT no. BCT (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) Total PAC 1 PAC 2 

3.1 Social support (unspecified) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 22 11 11 

1.1 Goal setting (behaviour) ✓   ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 14 6 8 

8.1 Behavioural practice/rehearsal  ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 10 0 10 

1.2 Problem solving ✓ ✓  ✓ ✓ ✓  ✓ ✓  ✓ 8 1 7 

1.4 Action planning ✓     ✓ ✓ ✓ ✓ ✓ ✓ 8 2 6 

9.1 Credible source  ✓  ✓ ✓ ✓ ✓ ✓  ✓ ✓ 8 6 2 

13.4 Valued self-identity  ✓ ✓  ✓   ✓ ✓ ✓ ✓ 7 7 0 

5.1 Information about health consequences  ✓  ✓ ✓ ✓  ✓   ✓ 6 5 1 

7.1 Prompts/cues  ✓    ✓ ✓ ✓ ✓  ✓ 6 0 6 

15.3 Focus on past success ✓ ✓     ✓ ✓  ✓  5 5 0 

6.2 Social comparison ✓    ✓   ✓    3 2 1 

10.6 Non-specific incentive       ✓ ✓ ✓   3 0 3 

15.1 Verbal persuasion about capability    ✓   ✓  ✓   3 1 3 

1.3 Goal setting (outcome)       ✓     2 1 1 

1.5 Review behaviour goals      ✓  ✓    2 0 2 

1.9 Commitment      ✓  ✓    2 1 1 

2.3 Self-monitoring of behaviour    ✓      ✓  2 1 1 

4.1 Instruction on how to perform behaviour   ✓ ✓        2 0 2 
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9.2 Pros and cons         ✓ ✓  2 2 0 

13.2 Framing/reframing       ✓ ✓    2 0 2 

3.3 Social support (emotional)       ✓     1 0 1 

4.2 Information about antecedents          ✓  1 1 0 

5.4 Monitoring of emotional consequences ✓           1 0 1 

6.1 Demonstration of the behaviour    ✓        1 0 1 

11.2 Reduce negative emotions      ✓      1 0 1 

12.5 Adding objects to the environment          ✓  1 1 0 

13.1 Identification of self as role model   ✓         1 1 0 

15.2 Mental rehearsal of successful performance         ✓   1 0 1 

15.4 Self-talk         ✓   1 0 1 

      Number of BCTs identified 29 17 23 
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Table 2. Motivational Interviewing techniques used by 11 student-counsellors in PAC sessions  

no. MI technique (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) Total PAC 1 PAC 2 

3 Reflective statements ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 22 11 11 

24 Emphasise autonomy ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 21 11 10 

1 Open-ended questions ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 20 10 10 

2 Affirmation ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 19 9 10 

4 Summary statements ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 18 8 10 

7 Permission to provide information and advice ✓ ✓ ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓ 13 8 5 

35 Support change/persistence ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 13 11 2 

6 Review a typical day  ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓  10 8 2 

11 Confidence ruler ✓    ✓ ✓ ✓ ✓ ✓  ✓ 10 6 4 

21 Values exploration (open or structured)  ✓ ✓  ✓ ✓  ✓ ✓ ✓ ✓ 8 8 0 

30 Normalizing  ✓ ✓  ✓ ✓ ✓  ✓   7 2 5 

15 Hypothetical thinking ✓    ✓ ✓  ✓ ✓   5 1 4 

17 Identify past successes ✓ ✓     ✓ ✓  ✓  5 5 0 

20 Troubleshooting ✓    ✓   ✓ ✓  ✓ 5 0 5 

23 Double-sided reflection ✓   ✓ ✓    ✓   5 3 2 

8 Elicit-Provide-Elicit    ✓  ✓     ✓ 3 3 0 

10 Importance ruler ✓ ✓       ✓   3 2 1 

12 DARN questions    ✓ ✓       3 2 1 

14 Looking back  ✓    ✓  ✓    3 2 1 
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19 Brainstorming     ✓ ✓   ✓   3 0 3 

31 Explore change expectations     ✓  ✓     3 2 1 

22 Reframing       ✓ ✓    2 0 2 

36 Offer emotional support  ✓     ✓     2 0 2 

5 Agenda mapping ✓  ✓         2 1 1 

18 Identify strengths         ✓   1 1 0 

25 Overshooting     ✓       1 0 1 

32 Consider change options          ✓  1 1 0 

      Number of MI techniques identified 27 22 22 
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Table 3. Number of different BCTs and MI techniques identified in PAC 1 and PAC 2 sessions 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) Mean Standard deviation Median 

 BCTs    

PAC 1 3 5 3 6 5 6 3 5 6 7 5 4.9 1.4 5 

PAC 2 6 4 3 6 3 7 11 12 9 5 6 6.6 3.0 6 

All sessions          5.7 2.4 5.5 

 MI techniques    

PAC 1 11 11 8 11 10 12 10 10 12 10 10 10.5 1.1 10 

PAC 2 10 6 7 4 15 10 9 9 10 5 8 8.5 3.0 9 

All sessions          9.5 2.4 10 
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List of Figures 

 
Figure 1. Frequency of coding BCTs belonging to each BCTTv1 category across PAC 1 and PAC 2 sessions. Note. The results in the figure 

were obtained by totaling the number of BCTs used across PAC 1 and PAC 2 sessions for each BCT category.  
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Figure 2. Frequency of coding MI techniques belonging to each MI process stage across PAC 1 and PAC 2 sessions. Note. The results in the 

figure were obtained by totaling the number of MI techniques used across PAC 1 and PAC 2 sessions for each MI process stage. 
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CHAPTER IV: GENERAL DISCUSSION 

The overarching purpose of this dissertation was to provide an in-depth description of a 

Physical Activity Counselling (PAC) intervention through the identification of behaviour change 

techniques (BCTs) and Motivational Interviewing (MI) techniques applied across a sample of 22 

PAC sessions. Overall, analyses revealed that PAC delivered by student-counsellors incorporates 

a wide range of BCTs and MI techniques (refer to Chapter III). First, the present chapter will 

present conflicting perspectives about the field of health behaviour change. Then, an 

interpretation of the study’s findings will be provided with respect to previous research and 

theory. Subsequently, strengths, practical applications, limitations, and future research directions 

will be discussed. 

Health Behaviour Change: Recognizing the Need for Flexibility 

Health behaviour change is a scientific field that has gained much attention in recent 

years. Systematic methods for specifying the content of interventions (i.e., BCTTv1) and guiding 

intervention design (i.e., Behaviour Change Wheel; Michie, van Stralen, & West, 2011) have 

emerged and have been particularly useful in advancing the current state of knowledge. As the 

present study was concerned with reporting the content and relational style of a PAC 

intervention, the BCTTv1 and the table of MI techniques have proved helpful in achieving this 

purpose. Indeed, such taxonomies carry several functions, namely 1) exploring which techniques 

are used in interventions and 2) identifying which techniques are most effective in changing 

some target behaviour (Michie et al., 2013). Ultimately, such systematic tools can allow 

cumulating evidence across intervention studies and, in turn, promote evidence-based practice. 

As PAC is framed as an individually-adapted behaviour change intervention aiming to 

motivate individuals to become more physically active for their own reasons, one might question 
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why valid and standard taxonomies are warranted. This perspective was brought forth in a recent 

commentary by Ogden (2016), in which she made a call to limit systematization and celebrate 

variability. She argues that: 

the goal to specify which intervention tools should be used for a specific behaviour  

ignores the need for flexibility, variability and change according to not the type of  

behaviour, or the type of intervention or even the type of patient but how that individual  

patient happens to feel, think, look, behave or respond at any particular time (p. 248).  

Ogden`s point is a valuable one, as variability will always exist to some extent in respect to both 

the client and the health professional. If we systematize everything, professionals will turn into 

technicians, which is undesirable. 

On the other hand, as stressed by Teixeira (2016), health behaviour change is a new 

scientific field and the creation of knowledge that will arise from the adoption of such systematic 

approaches will contribute the improve interventions and stimulate progress in the field. For 

instance, evidence-based PAC protocols can be developed and guide the implementation of 

effective PAC in practice. We must note, however, that the complex and “messy” nature of 

behaviour change interventions and the inherent characteristics of clients will force health 

professionals to remain flexible and rely on prior experience and other sources of information to 

make sound decisions in a particular context. With this in mind, PAC protocols that will emanate 

from future research will be highly valuable and informative but must remain adaptable and 

flexible.  

What Did We Find and What Does it Mean?  

Behaviour change techniques. In total, 29 BCTs were reliably identified across all PAC 

sessions, accounting for approximately a third of the whole array of BCTs in the BCTTv1. To 
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begin, 3.1 Social support (unspecified) was recorded in each PAC session, which is logical as 

this is the BCT that refers to MI. This BCT was also expressed during PAC sessions when, for 

example, the student-counsellor prompted his or her client to arrange social support (e.g., from 

friends, family, colleagues) for the purpose of facilitating engagement in PA. Although 

unsurprising, this finding is promising as previous research suggested that providing or planning 

for social support was associated with increased PA behaviour change and weight loss (Greaves 

et al., 2011; Hankonen et al., 2015). From a Cognitive Evaluation Theory standpoint, the 

student-counsellors’ provision of social support might have facilitated PA behaviour change 

through fostering their client’s need for relatedness. This idea is further developed later in this 

chapter. 

Additionally, self-regulation BCTs were recorded frequently across the sampled PAC 

sessions. Self-regulation is a broad term describing any of the psychological processes (i.e., 

thoughts, feelings, and behaviours) involved in the pursuit of goals (Mann, Fujita, & de Ridder, 

2013). Experts agree that self-regulation can be broken down into two main components: goal 

setting and goal striving (Carver & Scheier, 1982; Mischel, Cantor, & Feldman, 1996). Goal 

setting refers to specifying a goal one desires to attain and the criteria for judging success (Mann 

et al., 2013). This initial step in self-regulation was satisfied in PAC sessions as the second most 

frequently documented BCT was 1.1 Goal setting (behaviour). This finding is encouraging since 

previous research supported the effectiveness of goal setting for positive PA outcomes (Greaves 

et al., 2011; Hankonen et al., 2015). We must note, however, that one’s ability to engage in self-

regulation and attain goals can be influenced by certain characteristics inherent to those goals. 

For instance, research suggests that individuals attempting to achieve approach over avoidance 

goals, mastery over performance goals, and challenging yet realistic versus easy goals are more 
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likely to be effective in goal pursuit (Mann et al., 2013). Coding tools such as the BCTTv1 do 

not appreciate all the particularities inherent to BCTs (e.g., type of goals) and interventionists 

would do well to promote the formulation of quality goals (e.g. SMART goals) to enhance the 

likelihood of positive intervention outcomes.  

The second component of self-regulation, goal striving, involves the strategies or actions 

promoting goal attainment and protecting the goal from distraction or disruption (Mann et al., 

2013). The BCTs 1.4 Action planning and 1.2 Problem solving are well known self-regulation 

BCTs in goal striving, each receiving 8 codes across our sample with most coming from PAC 2 

sessions. These techniques have been researched extensively and have been shown to be 

important strategies to bridge the PA intention-behaviour gap (Carraro & Gaudreau, 2013; 

Rhodes & DeBruijn, 2013; Sniehotta, Scholz, Schwarzer, 2005). Moreover, a recent meta-

analytic review of physical activity interventions revealed that action plans are most effective 

when a barrier management component is integrated to them (Bélanger-Gravel, Godin, & 

Amireault, 2013). The marked presence of action planning and problem solving observed in this 

study is therefore encouraging, and indicates that the student-counsellors often combined these 

two during the PAC 2 session and thus assisted the clients with these important self-regulation 

techniques.  

On the less encouraging side, it was surprising that 2.3 Self-monitoring of behaviour was 

not frequently coded. Indeed, self-monitoring is an essential self-regulatory skill allowing to 

adjust a behavioural response according to the perceived discrepancy between current and 

desired states (Carver & Scheier, 1982; Zimmerman, 2006). While goals and planning BCTs 

were frequent among the sampled sessions, the BCT 2.3 Self-monitoring of behaviour was rarely 

prompted by the student-counsellors, with only 2 codes out of 22 PAC sessions analyzed.  
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As stated earlier in this dissertation, Zimmerman and Campillo (2003) proposed a 

cyclical model to illustrate the phases and subprocesses of self-regulation. Our findings 

demonstrate that the PAC sessions partially supported self-regulation, as BCTs aligning with the 

forethought phase (i.e., 1.1 Goal setting (behaviour), 1.2 Problem solving, and 1.4 Action 

planning) were emphasized while little attention was given to subsequent self-regulatory phases. 

The application of more BCTs aligning with the performance and self-reflection phases (e.g., 2.3 

Self-monitoring of behaviour, 15.4 Self talk, 4.3 Re-attribution, 13.2 Framing/reframing, and 

13.5 Identity associated with changed behaviour) might be helpful in fostering self-regulation 

skills in clients receiving PAC sessions. Interestingly, previous studies reported that people were 

more likely to adopt health goals and be better self-regulators if they had an intrinsic interest 

(i.e., self-determined motivation) in changing the behaviour (Koestner, Lekes, Powers, & 

Chicoine, 2002; Pelletier, Dion, Slovinec-D’Angelo, & Reid, 2004). Therefore, PAC trainers 

might do well to emphasize the aforementioned techniques given the body of evidence 

supporting self-regulation for PA behaviour change.  

In a different line of thought, the wide presence of the BCT 8.1 Behavioural 

practice/rehearsal in PAC 2 sessions was perhaps one of the most encouraging findings of this 

study. According to our results, the majority of clients (10 out of 11) reported having increased 

their PA after the PAC 1 session, potentially resulting from the discussions that took place during 

the intervention. Undeniably, such causal link cannot be established given the exploratory nature 

of this study. Also, the identification of this BCT was completely reliant on the clients’ verbal 

statements and could not be ascertained, as the practice of PA occurred outside of the PAC 

intervention. This notwithstanding, it is conceivable that PA initiation was made possible in part 

by the provided support and guidance from our student-counsellors.  
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Motivational Interviewing techniques. The examination of MI content and relational 

techniques in PAC sessions was made possible by using the first conceptual list of MI techniques 

(Hardcastle et al., 2017). As stressed by Hagger and Hardcastle (2014), increased attention 

should be given to the relational style through which content-based techniques are delivered in 

interventions. Luckily, the work of Hardcastle and colleagues (2017) allows for the investigation 

of relational techniques in MI interventions. As per Hagger and Hardcastle’s recommendations 

(2014), our study was the first to specify relational techniques in addition to reporting the 

content-based techniques of an intervention.  

Overall, 27 MI techniques were reported in the sample sessions, which represent more 

than 70% of the possible 38 MI techniques. Our analyses showed that the core relational skills of 

MI (i.e., open-ended questions, affirmations, reflective and summary statements) were applied in 

almost all of the coded PAC sessions. Hence, this provides initial support that student-

counsellors adhered to the MI approach in their delivery of PAC sessions. We must note, 

however, that the present study only assessed the presence and did not measure how often OARS 

skills were applied within each session. Since these fundamental relational techniques should be 

utilized often across the four stages of the MI process (Miller & Rollnick, 2013), and 

determining the presence/absence of these techniques is not sufficient to document the fidelity in 

PAC delivery, we recommend future intervention studies to report the frequency of identified MI 

techniques.  

 On another note, giving information and advice was common during the PAC sessions. 

The MI relational technique 7. Permission to provide information and advice can optimize the 

delivery of information and advice from a counsellor so that it is being well received by the 

client. Indeed, simply asking permission prior to giving information has several positive 
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functions such as lowering resistance, honouring the client’s autonomy, and promoting a good 

collaborative relationship with the client (Miller & Rollnick, 2013). In turn, this might have 

promoted the clients’ active involvement in the PAC sessions. Despite less frequent, common MI 

content techniques included 11. Confidence ruler, 21. Values exploration, and 30. Normalizing. 

Unsurprisingly, all of these are designed to facilitate the evocation of client change talk, the 

proposed mediator of change in MI (Miller & Rose, 2009).  

 As mentioned earlier in this dissertation, Self-Determination Theory (SDT) and MI have 

been proposed as compatible frameworks, leading experts to think that a formal marriage 

between the two models would ensue (Teixeira, Palmeira, & Vansteenkiste, 2012). In efforts to 

assign SDT as the theoretical framework of MI, and MI as the intervention approach of SDT, 

previous research has proposed a Cognitive Evaluation Theory lens to explain the paths through 

which MI components may promote health behaviour change (Fortier et al., 2007; Markland, 

Ryan, Tobin, & Rollnick, 2005; Resnicow & McMaster, 2012). This involved linking MI 

intervention components from Miller and Rollnick’s conceptualization of MI (2002) to the 

psychological needs of autonomy, competence, and relatedness. In order to extend this work, we 

have linked MI techniques documented in this study to the corresponding psychological need(s) 

we posit they act upon (refer to Appendix F).  

For instance, student-counsellors promoted the need of autonomy through 7. Permission 

to provide information and by prompting the client to come up with ideas to increase their PA 

(i.e., 15. Hypothetical thinking, 19. Brainstorming). Furthermore, the student-counsellors 

promoted feelings of competence with genuine statements acknowledging the client’s strengths 

and efforts in the direction of behaviour change (i.e., 2. Affirmation) and by normalizing 

difficulties encountered by clients in their quest to become more physically active. Finally, the 
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need for relatedness was promoted through questioning the clients about their most cherished 

values and life goals (i.e., 21. Values exploration) as well as offering emotional support and 

reassurance.  

Additionally, Organismic Integration Theory represents a valuable framework for 

understanding the manner through which values exploration exerts its effect. Indeed, 21. Values 

exploration is a MI content technique that can facilitate the transformation of extrinsically-

regulated motives into more self-determined ones. In the context of PAC specifically, this 

technique entails prompting a client to explore his or her values and reflect on how PA is 

congruent (or not) with these. Through this technique, integrated regulation by which a 

behaviour aligns with one’s values and aspirations is supported. The frequent application of this 

technique is encouraging as a recent meta-analysis revealed that integrated regulations positively 

predict PA behaviours (Teixeira, Carraça et al., 2012).  

Quantity of BCTs and MI techniques applied in PAC sessions. Analyses revealed an 

average of 5.7 BCTs per PAC session (6.6 PAC 1 vs. 4.9 PAC 2), similarly to that reported in a 

meta-analysis of healthy eating and PA interventions (i.e., 6.0 BCTs; Michie, Ashford et al., 

2009). Research has found that the quantity of BCTs may represent an important predictor of 

effective PA interventions (Cradock et al., 2017; Webb et al., 2010). Indeed, experts have 

postulated that including a greater variety of BCTs may lead to better outcomes since it allows 

approaching behaviour change from different angles (Ritterband et al., 2009). Also, relying on a 

greater pool of techniques represents an interesting strategy given that not every client will 

respond to them in the same way (Chatzisarantis & Hagger, 2007). Hence, the likelihood of 

delivering the BCTs that successfully trigger behaviour change could increase.  
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Conversely, PAC sessions included on average 9.5 MI techniques. Since the clients’ 

perceptions of their relationship with a provider positively predict intervention outcomes (Crits-

Christoph et al., 2011), it is essential to create a strong and trusting rapport with the client before 

narrowing down the conversation and getting into the ‘content’ of the intervention (Miller & 

Rollnick, 2013). This is supported by our results, as many MI relational techniques were 

documented in PAC 1 sessions. As the intervention unfolds, the MI counsellor progressively 

transitions into subsequent stages of the MI process in which the application MI content 

techniques (e.g., 15. Hypothetical thinking, 20. Troubleshooting) and BCTs (e.g., goal setting, 

action and coping planning) is appropriate (Miller & Rollnick, 2013). This can provide an 

explanation as to why a there was a trend towards a greater number of MI techniques in PAC 1 

sessions (i.e., 10.5 vs. 8.5 for PAC 2) and a higher prevalence of BCTs in PAC 2 sessions (i.e., 

6.6 vs. 4.9 for PAC 1). 

BCT categories and MI process stages. From a BCTTv1 standpoint, Goals and 

planning (1) and Social support (3) were the primary mechanisms of change targeted in PAC 1 

and 2 sessions, due to the consistent application of 1.1 Goal setting (behaviour), 1.2 Problem 

solving, 1.4 Action planning, and 3.1 Social support (unspecified). On the contrary, none or very 

few BCTs were drawn from several other BCT categories, notably Antecedents (12), Scheduled 

consequences (14), and Covert learning (16). This finding might point to novel avenues for 

promoting PA initiation and maintenance in PAC.   

   From a MI standpoint, Evoking and Engaging stages of MI were prioritized in the PAC 

sessions. The high prevalence of Evoking techniques can be explained by the fact that eliciting 

client change talk is crucial in MI, hence the fact that 22 out of the 38 MI techniques are 

classified as Evoking techniques. This is logical as such techniques encourage client change talk, 
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which is essential at the beginning of the change process and which is the predicted mediator of 

change in MI (Miller & Rose, 2009). Engaging techniques are represented by the communication 

style of MI (i.e., OARS skills) and should be applied across the entire intervention. Despite being 

categorized strictly as Engaging techniques, OARS are fundamental techniques to maintaining a 

collaborative relationship with the client throughout the intervention (Appendix B). Therefore, it 

is encouraging that all Engaging techniques were present in the vast majority of PAC 1 and 2 

sessions. 

Surprisingly, analyses revealed that MI techniques falling under the Planning stage were 

more frequent in PAC 1 sessions. This is contradictory to our finding that goal and planning-

oriented BCTs were more frequent in PAC 2 sessions. However, the predominant MI planning 

technique was 35. Support change/persistence, which received 11 out of its 13 codes in PAC 1 

sessions. As a matter of fact, this technique was recorded at the very beginning of PAC 1 

sessions when counsellors described their roles (i.e., counsellor functions as a partner 

collaborating with the client’s expertise, role of support in behaviour change process, etc.). In 

this case, the technique was actually utilized in the Engaging stage as opposed to the Planning 

stage of the PAC intervention. This particular example, in addition to OARS skills, suggests that 

the classification of techniques in Hardcastle and colleagues’ taxonomy (2017) might be too 

rigid and that MI techniques can be applied across the different process stages. Future research 

might wish to examine this more closely.  

Strengths 

 There are a number of methodological, knowledge, and practical implications arising 

from this dissertation. First, the internationally validated BCTTv1 was employed to document 

the content of PAC 1 and 2 sessions delivered by student-counsellors. This highly recognized 
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method for reporting intervention content did not only allow painting a picture of individual 

BCTs present in PAC sessions, but also provided insight on the general mechanisms of change 

targeted (i.e., BCT categories) to promote PA.  

Second, our investigation has gone beyond the mere identification of BCTs by reporting 

MI techniques included in PAC sessions. To our knowledge, the present study represents the first 

attempt to code an intervention using the recently published table of MI techniques (Hardcastle 

et al., 2017). This is particularly relevant, as the reporting of PAC sessions based on this coding 

instrument enabled the observation of relational techniques, which are too often overlooked in 

intervention studies (Hagger & Hardcastle, 2014; Samdal et al., 2017).   

Third, the identification of BCTs and MI techniques was based on the observation of 

videotaped PAC sessions. Indeed, the use of videotapes is the gold standard for objective 

verification of intervention delivery (Borelli, 2011). In contrast, studies rating the 

presence/absence of techniques based on a priori text descriptions (e.g., Olander et al., 2013) are 

increasingly affected by experimenter’s bias. In this case, experimenter’s bias would reflect a 

tendency to report techniques that align with the researcher’s conception of how the evaluated 

intervention should be delivered. Additionally, the double coding of PAC sessions and the 

corresponding inter coder agreement scores provided strong support for the reliability of our 

findings. Taken together, these methodological strategies enhanced the trustworthiness of our 

conclusions. 

Fourth, the sample size (i.e., 22 sessions) represents a notable strength of this dissertation, 

as it was greater to that used in previous studies of similar kind (Gainforth et al., 2016; Smith, 

Taylor, & Lavender, 2015). As no additional BCT or MI technique was identified in the final 3 

PAC sessions coded, it is reasonable to assume that data saturation was reached and that sample 
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size was appropriate.    

Finally, the endorsement of the TIDieR guidelines allowed for a comprehensive 

representation of the PAC sessions. Adherence to such guidelines ensures the completeness of 

reporting and ultimately aids in replication of effective interventions (Hoffman et al., 2014). The 

adoption of the latest coding tools and guidelines in this dissertation allowed providing a 

thorough account of the active ingredients included in PAC sessions, something that was 

unprecedented. Although the effectiveness of the PAC sessions and of individual techniques 

applied within them was not assessed, this dissertation provides an exemplar for future 

intervention studies of this kind. 

In addition to these strengths, this dissertation is fruitful on the applied side as well. 

 Practical Applications 

Indeed, useful insights for practice arise based on the study’s results. To begin, our 

findings provide initial guidance as to the specific BCTs and MI techniques that can be utilized 

during client consultations to promote PA. Despite that the effectiveness of these individual 

techniques in PAC remains unexplored, our results can help health providers gain insight in 

terms of how they can go about carrying PAC with their patients. For instance, the application of 

OARS skills, recognizing the client’s autonomy as well as prompting goal setting, action 

planning, and problem solving are seemingly well suited for the delivery of PAC.  

To continue, the results obtained from this study lay the groundwork for the development 

of PAC protocols. In a review of health providers’ perceptions of PAC, the lack of counselling 

protocols and the lack of knowledge/training on the topic are two of the most frequently reported 

barriers to counselling patients on PA (Hébert, Caughy, & Shuval, 2012). With upcoming studies 

evaluating the impact of individual techniques on PAC outcomes, the elaboration of a protocol 
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for effective PAC interventions would play a critical role in improving the implementation of 

PAC across clinical care.  

A more proximal application stemming from this dissertation concerns the training in 

PAC. By comparing the active ingredients observed in the sampled sessions with the current 

body of evidence on effective techniques for PA behaviour change, we were able to highlight 

some BCTs and MI techniques currently being overlooked and which may benefit from 

increased attention. Based on our conclusions, we recommend that university professors teaching 

PAC-related courses place greater emphasis on the techniques 2.3 Self-monitoring of behaviour 

(e.g., use of PA logbooks, pedometers, etc.) and 9.2 Pros and cons (MI technique: 9. Running 

head start). As such, our findings propose concrete ways to improve PAC training, and 

subsequently improve PAC outcomes. 

Limitations and Future Research Directions 

As with every study, a number of limitations are worth noting. First, the coders rated the 

presence of BCTs and MI techniques only, providing no indication regarding how well the 

techniques were delivered (i.e., quality). While the operationalization criteria of each technique 

are well defined in taxonomies, the delivery of these techniques can vary substantially. For 

example, the BCT 1.4 Action planning can be as simple as defining the intensity at which the 

behavioural goal will be performed, or as complex as creating detailed if-then plans (Michie et 

al., 2013).  

Second, the coding protocol applied did not permit differentiation between counsellor-

delivered and client-initiated techniques. In MI, it is paramount to let the clients select their own 

strategies for behaviour change (Miller & Rollnick, 2013). As PAC is based on MI, some of the 

techniques were brought forward by the client, rather than from the student-counsellor. Given the 
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complex nature of behaviour change interventions and the important role played by the client, 

methods in the field have been proposed to account for the clients’ statements and the temporal 

patterns such as sequencing and duration of individual techniques (Gainforth et al., 2016; 

Hollenstein, 2007). In line with these recent developments, researchers might do well to study 

interventions as dynamic systems instead of viewing them solely from an interventionist 

perspective.  

Third, assessing the effects of the PAC sessions and of individual techniques was outside 

the scope of this dissertation, thereby limiting recommendations to be made for practice. 

Therefore, we recommend future studies to employ randomized and longitudinal designs to 

determine the BCTs and MI techniques conducing to effective PA initiation and maintenance. In 

addition, these studies should address relational techniques and their relationships with content-

based techniques in order to evaluate the effectiveness of complex interventions such as PAC.  

The fourth limitation relates to the characteristics of participating counsellors. On one 

hand, student-counsellors were newly trained in MI and PA behaviour change, making them 

novice counsellors. Their limited experience in providing PAC might have influenced the 

selection of BCTs and MI techniques during their sessions as well as the variety/quantity of 

techniques they applied. Hypothetically, student-counsellors less confident in evoking client 

change talk might leapfrog certain stages of the MI process and transition too quickly in goal 

setting and other planning techniques. Similarly, this may impede on the variety of techniques 

that can be applied. On the other hand, all student-counsellors in this study received unique 

training as they were enrolled in the same course. Since PAC training may differ across 

academic institutions, the generalizability of our results is limited. In light of these 

considerations, future research should investigate PAC sessions delivered by experienced 
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Kinesiologists working in primary care settings and having been trained in different institutions. 

This would therefore fill a gap in knowledge and highlight the disparities existing between 

novice and experienced counsellors.  

Fifth and last, our findings do not portray the full length of the PAC intervention. Indeed, 

PAC interventions generally include more than 2 sessions, as suggested by a recent study 

reporting an average of 6.2 PAC sessions per client (McFadden et al., 2017). Consequently, it is 

reasonable to assume that the reported BCTs and MI techniques were steered more towards 

motivation evocation and PA initiation. The examination of the full length of the intervention 

would allow for the exploration of additional techniques, notably those directed towards PA 

maintenance. 

Additional directions for future research are worthy of consideration. One derives from 

the observation of the average length of PAC sessions (i.e., 49 minutes). In a health care system 

advocating for cost-effectiveness and efficiency (Muennig & Bounthavong, 2016), it is 

paramount that interventions produce desired outcomes with the least amount of time and effort. 

Knowing that a PAC intervention is particularly lengthy (i.e., requires multiple sessions that can 

last up to an hour each), researchers should focus on developing and evaluating different 

strategies to ‘sell’ effective PAC interventions to policy decision makers. For instance, the “7 

A’s model” for interdisciplinary shared care is one approach that can be used to integrate PAC in 

primary care, whereby a physician addresses the topic of PA with a patient before referring him 

or her to a PA counsellor, if need be (Fortier et al., 2007). The evaluation of such strategies could 

in turn promote effective implementation and scaling up of PAC in health care.  

Current work is in progress to identify SDT techniques used in interventions and classify 

them according to the psychological need they address (Texeira & Hagger, 2016). Preliminary 



DESCRIBING PHYSICAL ACTIVITY COUNSELLING SESSIONS                                     77 

 

  

findings revealed a total of 26 SDT techniques designed to promote self-determined motivation 

and sustained behaviour change. Future research investigating SDT-informed interventions such 

as PAC should therefore document the techniques presented in this work, which is expected to be 

published shortly. This would increase our potential for understanding PA behaviour change on 

the basis of SDT processes. However, the proliferation of coding instruments and guidelines 

might lead to challenges in terms of coder burden. In order to overcome these, researchers might 

do well to be more inclusive rather than working independently. One tangible way to do so and 

reduce coder burden would be to incorporate MI and SDT techniques to future iterations of the 

BCTT.  

Finally, future research might wish to examine the nature of the relationship between the 

content and relational components of PAC and other behaviour change interventions. Are 

content-based techniques more important than relational techniques? Do relational techniques 

moderate the effectiveness of content-based techniques? Such interrogations might also extend in 

regards to the correlation between the quantity of techniques and the effectiveness of 

interventions. Are more techniques always better? Is there a threshold of effectiveness (i.e., an 

inverted U effect)? Answers to such questions will certainly vary according to a variety of 

factors, but might stimulate good reflections and debate on the matter.  

 

Conclusion 

 Previous research has demonstrated the positive impact of PAC on physical activity 

levels (Fortier et al., 2011; Gao et al., 2016) and depressive symptoms (McFadden et al., 2017). 

However, the active ingredients included in PAC remained unreported, which hampered our 

ability to identify the exact mechanisms resulting in their effectiveness. Therefore, this study 
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sought to explore the BCTs and MI techniques applied in PAC 1 and 2 sessions delivered by 

student-counsellors in order to paint a detailed picture of the content and relational style specific 

to the intervention. 

 Overall, findings of this study revealed that numerous BCTs and MI content and 

relational techniques were present across the sampled sessions. More specifically, BCTs 

pertaining to social support and planning predominated, whereas MI relational techniques such 

as OARS skills were frequently reported. This study provides the first in-depth exploration of 

PAC delivery and may lay the foundation for future studies. More research is recommended to 

advance the current state of knowledge to better guide the implementation of effective PAC 

interventions.     
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APPENDICES 

Appendix A – Definitions of Common Behaviour Change Techniques (BCTs)  

From Michie et al. (2013) 

No. Label Definition Example 

1. Goals and planning 

1.1 Goal setting (behavior) Set or agree on a goal defined in terms of the 

behavior to be achieved. Note: only code 

goal-setting if there is sufficient evidence that 

goal set as part of intervention; if goal 

unspecified or a behavioral outcome, code 

1.3, Goal setting (outcome); if the goal 

defines a specific context, frequency, duration 

or intensity for the behavior, also code 1.4, 

Action planning. 

Agree on a daily walking goal (e.g., 3 miles) 

with the person and reach agreement about the 

goal. 

 

Set the goal of eating 5 pieces of fruit per day as 

specified in public health guidelines. 

1.2 Problem solving Analyse, or prompt the person to analyse, 

factors influencing the behavior and generate 

or select strategies that include overcoming 

barriers and/or increasing facilitators 

(includes ‘Relapse Prevention’ and ‘Coping 

Planning’).  

Note: barrier identification without solutions 

is not sufficient. If the BCT does not include 

analyzing the behavioral problem, consider 

12.3, Avoidance/changing exposure to 

cues for the behavior, 12.1, Restructuring 

the physical environment, 12.2, Restructuring 

the social environment, or 11.2, Reduce 

negative emotions. 

Identify specific triggers (e.g., being in a pub, 

feeling anxious) that generate the urge/want/need 

to drink and develop strategies for avoiding 

environmental triggers or for managing negative 

emotions, such as anxiety, that motivate 

drinking. 

 

Prompt the patient to identify barriers preventing 

them from starting a new exercise regime e.g., 

lack of motivation, and discuss ways in which 

they could help overcome them e.g., going to the 

gym with a buddy. 

1.4 Action planning Prompt detailed planning of performance of 

the behavior (must include at least one of 

Encourage a plan to carry condoms when going 

Out socially at weekends.  
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context, frequency, duration and intensity). 

Context may be environmental (physical 

or social) or internal (physical, emotional 

or cognitive) (includes ‘Implementation 

Intentions’). 

Note: evidence of action planning does not 

necessarily imply goal setting, only code 

latter if sufficient evidence 

 

Prompt planning the performance of a particular 

physical activity (e.g., running) at a particular 

time (e.g., before work) on certain days of the 

week. 

2. Feedback and monitoring 

2.3 Self-monitoring of 

behavior 

Establish a method for the person to monitor 

and record their behavior(s) as part of a 

behavior change strategy. 

Note: if monitoring is part of a data collection 

procedure rather than a strategy aimed at 

changing behavior, do not code; if monitoring 

of outcome of behavior, code 

2.4, Self‐monitoring of outcome(s) of 

behavior; if monitoring is by someone else 

(without feedback), code 2.1, Monitoring 

of behavior by others without feedback. 

Ask the person to record daily, in a diary, 

whether they have brushed their teeth for at least 

two minutes before going to bed  

 

Give patient a pedometer and a form for 

recording daily total number of steps 

3. Social support 

3.1 Social support 

(unspecified) 

Advise on, arrange or provide social support 

(e.g., from friends, relatives, colleagues,’ 

buddies’ or staff) or non-contingent praise 

or reward for performance of the behavior. It 

includes encouragement and counselling, but 

only when it is directed at the behavior  

Note: attending a group class and/or mention 

of ‘follow-up’ does not necessarily 

apply this BCT, support must be explicitly 

mentioned; if practical, code 3.2, Social 

support (practical); if emotional, code 3.3, 

Social support (emotional) (includes 

Advise the person to call a ‘buddy’ when they 

experience an urge to smoke.  

 

Arrange for a housemate to encourage 

continuation with the behavior change 

programme. 

 

Give information about a self-help group that 

offers support for the behavior. 
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‘Motivational interviewing’ and ‘Cognitive 

Behavioral Therapy’). 

5. Natural consequences 

5.1 Information about health 

consequences 

Provide information (e.g., written, verbal, 

visual) about health consequences of 

performing the behavior. 

Note: consequences can be for any target, not 

just the recipient(s) of the intervention; 

emphasizing importance of consequences 

is not sufficient; if information about 

emotional consequences, code 5.6, 

Information about emotional consequences; 

if about social, environmental or unspecified 

consequences code 5.3, Information about 

social and environmental consequences. 

Explain that not finishing a course of antibiotics 

can increase susceptibility to future infection. 

present the likelihood of contracting a sexually 

transmitted infection following unprotected 

sexual behavior.  

7. Associations 

7.1 Prompts/cues Introduce or define environmental or social 

stimulus with the purpose of prompting or 

cueing the behavior. The prompt or cue would 

normally occur at the time or place of 

performance. 

Note: when a stimulus is linked to a specific 

action in an if-then plan including one or 

more of frequency, duration or intensity also 

code 1.4, Action planning. 

Put a sticker on the bathroom mirror to remind 

people to brush their teeth. 

8. Repetition and substitution  

8.1 Behavioral 

practice/rehearsal 

Prompt practice or rehearsal of the 

performance of the behavior one or more 

times in a context or at a time when the 

performance may not be necessary, in order 

to increase habit and skill. 

Note: if aiming to associate performance with 

the context, also code 8.3, Habit formation. 

Prompt asthma patients to practice measuring 

their peak flow in the nurse’s consulting room. 
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9. Comparison of outcomes 

9.2 Pros and cons Advise the person to identify and compare 

reasons for wanting (pros) and not wanting to 

(cons) change the behavior (includes 

‘Decisional balance’). 

Note: if providing information about health 

consequences, also code 5.1, Information 

about health consequences; if providing 

information about emotional consequences, 

also code 5.6, Information about emotional 

consequences; if providing information about 

social, environmental or unspecified 

consequences also code 5.3, Information 

about social and environmental consequences. 

Advise the person to list and compare the 

advantages and disadvantages of prescribing 

antibiotics for upper respiratory tract infections. 

15. Self-belief 

15.4 Self talk Prompt positive self‐talk (aloud or silently) 

before and during the behavior. 

Prompt the person to tell themselves that a walk  

will be energizing. 
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Appendix B – Motivational Interviewing Process Stages 

 

 

 

 

 

 

Image retrieved from: http://www.healthyteennetwork.org/blog/supporting-change-through-motivational-interviewing/) 
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Appendix C – Distinctiveness and Overlap of MI techniques and BCTs 
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Appendix D – Table of MI Techniques 

From Hardcastle et al. (2017) 
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Appendix E – Coding Framework for PAC sessions 
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Appendix F – Motivational Interviewing Techniques and Basic Psychological Needs  

 

 

 

 

 

 

Autonomy 
• 5. Agenda mapping 

• 7. Permission to provide information and advice 

• 8. Elicit-Provide-Elicit 

• 15. Hypothetical thinking 

• 19. Brainstorming 

• 21. Values exploration 

• 24. Emphasize autonomy 

• 35. Support change/persistence 

Competence 
• 2. Affirmation 

• 11. Confidence ruler 

• 17. Identify past successes 

• 18. Identify strengths 

• 30. Normalizing 

Relatedness 
• 6. Review a typical day 

• 7. Permission to provide information and advice 

• 8. Elicit-provide-elicit 

• 21. Values exploration 

• 35. Support change/persistence 

• 36. Offer emotional support 


