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Abstract  

Primary care providers are failing to effectively promote physical activity (PA) to their 

patients. It has been shown that educational approaches promoting the uptake of strategies that 

are proven to increase patient PA levels are effective for improving primary care providers’ 

social cognitions and behaviour for discussing PA with patients. However, research on the 

effectiveness of such strategies among family medicine residents is limited. Utilizing the Theory 

of Planned Behaviour (TPB), an interactive, educational intervention was developed to increase 

PA discussion between first year family medicine residents and their patients by focusing on 

effective PA promotion strategies (e.g., PA counselling). This thesis aimed to determine the 

impact of the intervention on the social cognitions and behaviour of residents discussing PA with 

patients. The intervention condition was comprised of 15 2017/2018 residents who received: (1) 

the full intervention, and (2) completed both the pre- and post- intervention TPB questionnaires 

assessing changes in PA discussion social cognitions, and (3) had their medical charts reviewed 

for PA discussion behaviour. Fifteen 2016/2017 residents who were randomly selected to have 

their medical charts reviewed for PA discussion behaviour comprised the non-intervention 

condition. A process evaluation confirmed the intervention was successfully delivered. The 

residents’ social cognitions for discussing PA with patients was not significantly changed by the 

intervention, however, the residents’ perceptions of feeling adequately trained to discuss PA did 

increase following the intervention (F(1,14) = 10.839, p = .005). The medical chart review 

indicated no changes in residents’ behaviour for discussing PA with patients from pre- to post-

intervention within both conditions. A significant difference in post-behaviour between 

conditions was observed (t(28) = 2.778, p = .011), where PA was discussed at more patient visits 

within the intervention condition. In summary, the intervention did not increase, but did maintain 



 iii 

the PA discussion behaviour of residents from pre- to post-intervention. An educational 

intervention may therefore be sufficient to prevent a decline in residents’ PA discussion 

behaviour. This research highlights the importance of educating and training residents to use 

strategies for PA discussion. Future interventions and research should be conducted to further 

improve these practices. 
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Chapter 1 

Introduction 

1.1 Overview 

Physical inactivity is the fourth leading risk factor for overall morbidity and mortality 

worldwide (World Health Organization, 2010). Within Canada, physical inactivity is prevalent, 

as four out of five adults do not meet the current Canadian Physical Activity Guidelines 

(Canadian Society for Exercise Physiology [CSEP], 2011; Statistics Canada, 2013). 

Consequently, these individuals are not receiving the numerous benefits of physical activity (PA; 

Hoffmann et al., 2016; Pedersen & Saltin, 2015). One potential solution to increase PA levels 

among Canadians is for primary care providers to act as advocates for PA (Canadian Medical 

Association [CMA], 2015). Primary care providers are ideally positioned within the healthcare 

system to discuss PA with patients as providers are in semi-frequent contact with a large part of 

the population (Vuori, Lavie & Blair, 2013) and patients prefer to receive health information 

directly from their provider (CMA, 2015). 

One prominent and effective approach that has been implemented to promote patient PA 

in the healthcare setting is primary care provider-delivered strategies. For example, one such 

strategy is provider utilization of the PA vital sign, a tool to assess patients’ PA levels that has 

been shown to change provider behaviour and to improve patients’ risk of disease (Grant, 

Schmittdiel, Neugebauer, Uratsu, & Sternfeld, 2014). Evidence has shown that another strategy, 

PA counselling (PAC) by providers in primary care improves patients’ PA levels for up to 12 

months (Fortier et al., 2011; Orrow, Kinmonth, Sanderson, & Sutton, 2012). Similarly, a 

systematic review reported that a third strategy, physician PA prescription yields moderate 

improvements in patients’ PA lasting from six to 12 months (Sørensen, Skovgaard, & Puggarrd, 
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2006). In addition, referrals to community resources or counselors have been shown to improve 

patient PA levels (Fortier et al., 2011; Fortier, Sweet, O’Sullivan, & Williams, 2007; Leijon, 

Bendtsen, Nilsen, Festin, & Ståhle, 2009; Sørensen, Kragstrup, Skovgaard, & Puggaard, 2008). 

Ultimately though, there is evidence to suggest that the use of multi-component strategies (e.g., 

combination of PA level assessment, PAC, PA prescription, and referral) can achieve greater and 

more sustainable effects in patients PA levels (Lobelo, Stoutenberg, & Hutber, 2014; Patrick, 

Pratt, & Sallis, 2009). Despite primary care providers being in an ideal position to promote and 

discuss PA, the prevalence of PA discussion by providers is low (Croteau, Schofield, & Mclean, 

2006; Lobelo, Duperly, & Frank, 2009; Petrella, Lattanzio, & Overend, 2007; Thornton et al., 

2016).   

Low rates of PA discussion by primary care providers are influenced by the barriers 

providers face for discussing or counselling patients on PA. These barriers include: a low level of 

confidence in helping patients to make a behavioural change (Kennedy & Meeuwisse, 2003), 

lack of knowledge on what type of PA to prescribe and how much is safe for a patient to do 

(Thornton et al., 2016), lack of knowledge on PAC (Connaughton, Weiler, & Connaughton, 

2001; Kennedy & Meeuwisse, 2003; Rogers et al., 2006; Vallance, Wylie, & MacDonald, 2009), 

lack of knowledge on strategies that can be used to enhance patient adherence to PA goals 

(Estabrooks, Glasgow, & Dzewaltowski, 2003; Garry, Diamond, & Whitley, 2002; Solmundson, 

Koehle, & McKenzie, 2016; Vuori et al., 2013), where and when to fit PA prescription and 

counselling into an appointment (Estabrooks et al., 2003; Kennedy & Meeuwisse, 2003), and 

lack of incentive and reimbursement for PA prescription and counselling (Josyula & Lyle, 2013; 

Kennedy & Meeuwisse, 2003; Vuori et al., 2013). To overcome these barriers and improve rates 
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of PA discussion among primary care providers, providers need more opportunities to develop 

the knowledge and skills necessary to implement PA discussion into routine medical practice.  

Educational approaches have commonly been used to promote the uptake of strategies for 

provider discussion of PA with patients. Studies that have examined the provision of training via 

interactive, educational approaches targeting primary care physicians’ discussion of PA with 

patients have been shown to be effective for improving physicians’ social cognitions and 

behaviour for PA discussion (Fowles, O’Brien, Solmundson, Oh, & Shields, 2018; Galaviz et al., 

2017; Tomasone, Martin Ginis, Estabrooks, & Domenicucci; 2014; Tomasone, Sweet, 

McReynolds, & Martin Ginis, 2017; Windt, Windt, Davis, Petrella, & Khan, 2015). Only a 

handful of studies have focused on using educational approaches within family medicine 

residency to promote the uptake of strategies for discussing PA in clinical practice and have 

yielded mixed results for improving residents’ social cognitions and behaviour for PA discussion 

(Eckstrom, Hickam, Lessier, & Buchner, 1999; Wattanapsit, Tuangratananon, & Thanamee, 

2018). This lack of research is surprising as family medicine residents are an ideal population to 

educate on the discussion of PA given they: (1) have protected academic time to acquire new 

knowledge and skills, (2) have a relatively high number of patient encounters and therefore 

ample opportunities to apply and perfect their newly acquired skills, (3) and are still malleable 

learners, as it has been shown that interventions have substantially more influence on their 

behaviours during residency than following graduation (Solmundson et al., 2016). Overall, this 

paucity of research exploring effective strategies for increasing PA discussion among primary 

care/family medicine residents is concerning given residents’ low knowledge and skills for PA 

discussion, despite believing PA discussion will be important in their future practice 

(Solmundson et al., 2016). Therefore, this thesis sought to explore the impact of an interactive, 
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educational intervention on first year family medicine residents’ social cognitions and behaviour 

for discussing PA with patients.  

The intervention was facilitated by Queen’s University’s chapter of Exercise is Medicine 

Canada (EIMC). EIMC (2018) is a national movement to increase exercise prescription among 

physicians. EIMC also works at the university and college campus level to help achieve this aim 

in academic settings. EIMC at Queen’s University (EIMC-QU) was established in 2013 as a 

graduate student-run group collaborating with campus departments and community health care 

professionals to design and deliver a variety of interventions, including: 1) PA awareness and 

promotion; 2) educational workshops for students and/or community members; 3) consultation 

and collaboration with campus health services, local family health teams, and /or primary care 

networks; and 4) new medical program curriculum developments. As EIMC-QU has previously 

delivered workshops to medical students at Queen’s School of Medicine for PAC and PA 

prescription, the Department of Family Medicine at Queen’s University reached out to EIMC-

QU in March 2017 requesting the group to provide workshops on motivational interviewing 

(MI), PAC, and exercise prescription to the first-year family medicine residents due to residents’ 

lack of knowledge and skills in these areas. Guided by the Theory of Planned Behaviour (TPB; 

Ajzen, 1991), an intervention which focused on providing residents with the appropriate, 

evidence-based knowledge and resources to discuss, counsel and prescribe PA to patients was 

developed and implemented, and how the intervention influenced residents’ social cognitions 

and behaviour for PA discussion was examined.   

 

1.2 Thesis Objectives and Hypotheses  
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The overarching objective of this study was to determine the impact of an interactive, 

workshop-based intervention on first year family medicine residents’ (1) social cognitions and 

(2) behaviour for discussing PA with patients. It was hypothesized that there would be 

significant increases in family medicine residents’ (1) attitudes, subjective norms, perceived 

behavioural control (PBC), and intentions to discuss PA with patients; and (2) PA discussion 

behaviour with patients. In addition, a process evaluation was conducted to document the 

implementation of the intervention in terms of intervention dose delivered, fidelity, dose 

received, and quality. 

 

1.3 Thesis Organization 

This thesis was written in accordance with the Queen’s University School of Graduate 

Studies “General Forms of Theses” guidelines and Queen’s University School of Kinesiology 

and Health Studies “Traditional Style Thesis Requirement” guidelines. Chapter two provides an 

overview of relevant literature. The third chapter contains a description of the study’s methods, 

and the fourth and fifth chapters include the results and discussion of the thesis, respectively. 

Finally, appendices are located at the end of the document and include copies of all intervention 

and data collection materials. 
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Chapter 2 
 

Literature Review  
 

 
2.1 Implications of PA Behaviour 

Non-communicable diseases, such as diabetes, cardiovascular disease, and cancer, are a 

considerable concern in regard to global health (World Health Organization, 2010). A significant 

contributor to the development of non-communicable diseases is physical inactivity, which the 

World Health Organization ranks as the fourth leading risk factor for overall morbidity and 

mortality worldwide (World Health Organization, 2010). In Canada, physical inactivity is 

prevalent, as four out of five adults do not meet the current Canadian PA Guidelines of 150 

minutes of moderate-to-vigorous PA per week (CSEP, 2011; Statistics Canada, 2013). 

Accordingly, 15 to 39% of seven common chronic diseases (coronary artery disease, stroke, 

hypertension, colon cancer, breast cancer, type 2 diabetes, and osteoporosis) are attributable to 

physical inactivity within Canada (Janssen, 2012). In 2009, physical inactivity translated into an 

economic burden totaling $6.8 billion in health care costs, representing 3.8% of the overall 

health care costs in Canada (Janssen, 2012). Decreasing physical inactivity would improve the 

health of the Canadian population as well as reduce the economic burden that inactivity places 

on the healthcare system.  

As well, PA is associated with individual-level benefits in many areas (e.g., health, 

social, and economic) that can accumulate and positively impact the Canadian population at all 

societal levels – from individual to community (Public Health Agency of Canada [PHAC], 

2018). The health benefits of PA include the prevention of non-communicable chronic disease, 

as well as the improvement of motor skills, muscle strength, cardiorespiratory fitness and bone 
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health (PHAC, 2018). In addition, PA enhances mental health and well-being, helps to regulate 

sleep, and spurs creativity and learning. Physical activity can reduce stress, anxiety and 

depression, improve decision making skills and help individuals build confidence and positive 

self-esteem. The social benefits of PA include the enhancement of social cohesion, positive 

identity formation and the reduction of isolation. Engaging in PA can also lead to more active 

lives and can benefit community health and capacity. As mentioned above, the economic 

benefits of PA include the reduction of health care costs and can increase productivity and lower 

absentee rates within the work environment (PHAC, 2018).  

Because of its impact on health, several evidence-based clinical guidelines recommend 

PA for these purposes (CSEP, 2011; Hoffmann et al., 2016; Pedersen & Saltin, 2015). Within 

Canada the current recommended minimum dose of PA to achieve health benefits for adults aged 

18 to 64 years is 150 minutes of moderate-to-vigorous aerobic PA per week accumulated in 

bouts of 10 minutes or more (CSEP, 2011). This recommendation is associated with a 20% to 

30% lower risk for premature all-cause mortality (Warburton, Charlesworth, Ivey, Nettlefold, & 

Bredin, 2010). However, there are greater health benefits for higher volumes and greater 

intensities of activity (i.e., moderate or vigorous intensity vs. light intensity; Warburton et al., 

2010).  

In brief, PA is associated with benefits in multiple domains, and clear guidelines exist for 

accruing such benefits. Encouraging adults to meet the Canadian PA Guidelines may combat low 

PA rates and begin to offset the economic and health burden of physical inactivity.  

 

2.2 PA Discussion in Primary Care 
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Because of its ability to lower the prevalence of non-communicable diseases, PA is 

becoming an important component of the efforts implemented in healthcare settings. 

Accordingly, numerous institutions within Canada have recommended the introduction of PA 

promotion strategies in healthcare settings. For example, the CMA (2015) views healthcare 

providers as playing an important role in the dissemination of PA recommendations to their 

patients for both treatment and prevention purposes and encourages primary care providers to act 

as advocates for PA by promoting PA to patients inside and outside their offices. In addition, the 

Canadian Academy of Sport and Exercise Medicine released a position statement in 2016 calling 

on sport and exercise medicine physicians and primary care providers to prescribe PA and 

exercise, specifically for the prevention and management of non-communicable disease 

(Thornton et al., 2016). Furthermore, the PHAC recently released a statement regarding a 

‘common vision’ for increasing PA in Canada. Within this document it was recommended that 

health care providers encourage PA opportunities for prevention and emphasize that PA delivers 

a range of benefits beyond health (e.g., improved social benefits and resiliency; PHAC, 2018).  

The rationale for the above recommendations is well founded: over 80% of Canadians 

visit their primary care providers every year, placing providers in semi-frequent contact with a 

large portion of the population, especially with those who are less healthy, less educated, of a 

lower socioeconomic status and those who are elderly (Vuori et al., 2013). In general, providers 

are in contact with a large number of individuals who stand to benefit the most from receiving 

health-related advice. Also, patients tend to view their primary care providers as knowledgeable 

and credible resources and prefer to receive health information directly from them (CMA, 2015). 

Furthermore, because patients expect to receive health-related messages in this context, they may 

be more receptive to advice or referral to community-based interventions; previous research 
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suggests that patients who receive PA counselling from their primary care provider are more 

likely to be active, suggesting that PA can be effectively promoted within this context (Lobelo et 

al., 2009). Finally, a primary care setting offers resources, settings and a workforce (e.g., nurses 

and physicians) who can help counsel, refer and deliver PA promotion programs for purposes of 

prevention and treatment (Patrick et al., 2009). Given such well-reasoned recommendations from 

prominent Canadian health organizations and primary care being an ideal setting for PA 

discussion, interventions at the level of the primary care setting stand out as an ideal method to 

curb low rates of PA.  

 

2.3 Evidence-Based Strategies for Providers to Discuss PA in Primary Care 

Settings 

Given that the primary care setting is a potent channel for PA promotion, it is worth 

exploring strategies used by primary care providers to discuss PA with patients, and the various 

effects of these provider delivered strategies. Such strategies include the use of: the PA/Exercise 

Vital Sign, PAC, PA prescription, referral to PA programs or qualified exercise professionals, 

and following-up with patients on their PA. 

Often a first step among primary care providers who discuss PA with patients is to assess 

patients’ current PA levels. A relatively new tool for primary care providers to ascertain patient-

reported PA or exercise levels at the beginning of a patient’s visit is the “PA/Exercise as a Vital 

Sign” tool (Grant et al., 2014), which is to be administered at every visit. Using this tool, the 

provider asks two simple questions regarding the patients’ current PA at each visit: (1) “On 

average, how many days per week do you engage in moderate or greater PA (like a brisk walk?)” 

and (2) “On those days, how many minutes do you engage in activity at this level?” (Grant et al., 
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2014). Following documentation of the patients’ PA levels, the physician can interpret the vital 

sign and advise the patient to start, increase, or maintain their PA accordingly. Regular 

application of this tool within primary care has been shown to change provider behaviour (e.g., 

greater PA-related progress note documentation and referrals) and lower patients’ risk of non-

communicable disease (Grant et al., 2014).  

PAC is a second strategy that can be used by providers to improve patients’ PA levels. 

PAC by providers typically incorporates verbal advice, shared decision making (e.g., making a 

plan, setting goals etc.), and may be accompanied by a written prescription and supportive 

printed materials. PAC in the primary care setting has been shown to increase inactive patients’ 

overall PA levels for up to 12 months (Aittasalo, Miilunpalo, Kukkonen-Harjula, & Pasanen, 

2006; Fortier et al., 2011; Martins & McNeil, 2009; Orrow et al., 2012; Petrella & Lattanzio, 

2002). One form of PAC for eliciting PA behaviour change among patients includes MI. MI is a 

person-centered counselling style that aims to elicit a patient’s own motivation for change 

(Miller & Rollnick, 2012). Using MI for PAC has been shown to outperform traditional-advice 

giving for behaviour change (Martins & McNeil, 2009), and improve adult patients’ PA levels 

(O’Halloran et al., 2014; Orrow et al., 2012; Martins & McNeil, 2009; Soderlund, 2018). While 

MI sessions can be up to an hour in length (i.e., intensive MI), MI has been shown to be effective 

even in brief encounters of only 15 minutes (Rubak et al., 2005). Additionally, Hardcastle and 

colleagues (2013) found low-intensity MI to be effective in bringing about long-term changes in 

PA outcomes, suggesting the utility of brief MI as an effective behaviour change strategy in a 

time-limited primary care setting. Together, MI interventions are well suited to primary care 

settings, and can promote long-lasting, sustained behaviour change in PA for patients.  
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Another form of PAC is brief PA counselling (separate from brief MI), which is typically 

shorter in length (e.g., two to five minutes) and may involve assessing a patient’s PA level, 

providing advice to increase activity and selecting a long-term goal (Writing Group for the 

Activity Counselling Trial Research Group, 2001). Brief PA counselling by primary care 

providers has been suggested to be effective in improving patients’ PA levels (Orrow et al., 

2012). Moreover, brief PAC is a practical and cost-effective strategy to promote PA. In one 

study, the number of patients that a physician needed to treat for one patient to achieve the 

recommended adult PA guidelines (i.e., 150 minutes of moderate-to-vigorous activity per week) 

was 12 (Orrow et al., 2012). In comparison, the number of patients a primary care provider needs 

to treat for one smoker to quit smoking is 50–120 (Stevens et al., 2014); thus there is relatively 

low clinical effort required by providers to make a change in patients’ behaviour (and health) 

when using brief counselling for PA. An additional, relatively new technique that can be used for 

brief counselling is brief action planning (BAP). BAP is a highly structured, stepped-care, self-

management support technique. Composed of a fixed series of three questions (i.e., eliciting a 

behaviour focus/goal from the patient, scaling for confidence, and arranging accountability) and 

five skills (i.e., offering the patient a menu of options, developing a SMART goal, eliciting 

commitment, problem solving for low confidence, and following-up), BAP can be used to 

facilitate goal setting and action planning for patients’ desired health behaviour changes (Cole, 

Davis, Cole, & Gutnick, 2010; Cole, Cole, Gutnick, & Davis, 2014; Cole, Gutnick, Davis, and 

Cole, 2013; Reims, Gutnick, Davis, & Cole, 2012). With practice, providers can conduct all of 

the above steps within three to five minutes (Gutnick et al., 2014). BAP has been used in diverse 

care settings, including primary care, to assist and empower patients to self-manage chronic 

illnesses and disabilities (Cole et al., 2010; Cole et al., 2013; Cole et al., 2014; Gutnick et al., 
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2014; Reims et al., 2012), and is believed to be useful in assisting patients to self-manage their 

PA (Gutnick et al., 2014). As BAP is a technique that supports both primary care providers and 

patients through the PA advice process, it may help overcome providers’ perceptions that they do 

not have the time or knowledge to discuss PA.  

Another strategy that can be used by primary care providers to encourage PA adoption by 

patients, which may be considered an additional element of PAC, is PA prescription. A PA 

prescription by a provider, like any other prescription, has a type and dose, a dosing frequency, a 

duration of treatment, a therapeutic goal, and anticipated adverse effects (Moore, 2004). A 

systematic review showed that provider PA prescription yielded moderate improvements in 

patients’ PA lasting from six to 12 months (Sørensen et al., 2006). PA prescription also appears 

to represent a cost-effective strategy that outperforms other intervention strategies such as 

supervised gym-based exercise classes and has similar cost-utility estimates as pharmaceutical 

interventions (Garrett et al., 2011). A recommended way to administer an exercise prescription in 

a busy clinical setting is by using the FITT mnemonic: Frequency, Intensity, Type of exercise, 

and Time (Sallis, 2015). One clinical tool that utilizes this prototypical FITT format is the 

Exercise Prescription and Referral tool by EIMC (Frémont, Fortier, & Frankovich, 2014). The 

premise of using this tool by providers in primary care is to promote the routine assessment and 

consideration of PA at each provider-patient encounter. For example, the tool can help initially 

target the reduction in sedentary behaviour and help patients progress towards meeting the PA 

guidelines.   

Finally, referral and follow-up are two additional strategies that are not consistently 

conducted as part of PAC (Baillot et al., 2018; Galaviz et al., 2017) but have been shown to be 

effective for improving patient PA levels as discussed below. Referral may involve providers 
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referring patients to: (1) qualified exercise professionals (e.g., kinesiologists) who can provide 

additional PAC given providers’ inadequate training in exercise prescription, particularly for 

patients with more complex health concerns (Fortier et al., 2006; Thornton et al., 2016); and/or 

(2) PA/exercise programs within the community. The aforementioned EIMC Exercise 

Prescription and Referral tool assists primary care providers with the referral process, in addition 

to PA prescription (Frémont et al., 2014). Referrals to community resources or counselors have 

been shown to improve patient PA behaviour (Fortier et al., 2007; Fortier et al., 2011; Leijon et 

al., 2009; Sørensen et al., 2008), while reducing the time and resource burden providers face. 

Similarly, another systematic review showed that exercise referral schemes for supervised 

exercise sessions within a community setting produced small improvements in PA among 

sedentary patients (Williams, Hendry, France, Lewis, & Wilkinson, 2007). Finally, follow-up by 

the provider with patients on their PA is thought to be critical as it allows the physician to: signal 

the providers’ conviction of the importance of PA, determine the patient’s progress, solve 

problems, fine-tune the dose, and reset goals (Estabrooks et al., 2003; Thornton et al., 2016). 

Counselling that incorporates follow-up has been shown to increase the likelihood of success for 

increasing patients’ PA levels (Jacobsen, Strohecker, Compton, & Katz, 2005).  

There is emerging evidence that supports the use of multi-component strategies that 

combine the above discussed elements, such that the use of the PA/Exercise vital sign, PAC, PA 

prescription, referrals and follow-up together can achieve greater and more sustainable effects in 

patients’ PA levels (Lobelo et al., 2014; Patrick et al., 2009). Furthermore, this integration of 

PAC, PA prescription and referral strategies into primary care practice has been found to be both 

feasible and cost-effective (Garrett et al., 2011; Hogg et al., 2012; Murphy et al., 2012). 
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Together, results from these studies are positive and support the implementation of multiple 

strategies for the promotion of PA within the primary care setting. 

 

2.4 Current PA Discussion Practices of Primary Care Providers 

2.4.1 Low Rates of PA Discussion Among Primary Care Providers  

Despite the fact that primary care providers are in a unique position to promote and 

discuss PA with patients (CMA, 2015; Lobelo et al., 2009; Vuori et al., 2013), providers do not 

regularly assess or counsel on PA as a routine part of care (Croteau et al., 2006; Lobelo et al., 

2009; Petrella et al., 2007; Thornton et al., 2016). In Canada, a national survey of primary care 

physicians asked whether they routinely (1) asked patients about their PA levels, (2) provided 

verbal counselling on PA to patients, (3) provided written prescriptions to improve PA levels, or 

(4) referred patients to other health professionals for fitness assessment (Petrella et al., 2007). 

Most primary care physicians (85.2%) self-reported asking patients about their PA level and 

69.8% self-reported providing patients verbal counselling for PA. Few physicians (15.8%) self-

reported providing their patients with written prescriptions for PA and only 10.9% self-reported 

referring patients to others for fitness assessment. In addition, Kennedy and Meeuwisse (2003) 

found only 12% of a sample of 330 Canadian family physicians reported currently providing 

exercise counselling in 76% to 100% of their patients. While physicians self-report routinely 

assessing patients’ PA, it does not follow that they routinely assess the above patient PA factors 

at every patient visit; however, it is thought that PA should be assessed at every office visit as a 

standard of care to effectively improve patient PA (Sallis, 2015). For example, the Office of 

Disease Prevention and Health Promotion (2010) in the United States reported that in 2007, only 

13% of physician office visits made by patients with a diagnosis of cardiovascular disease, 
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diabetes, or hyperlipidemia, and only 8% of all physician office visits made by any adult 

patients, included counselling or education related to exercise. However, the above studies only 

examined PA discussion using self-report measures, suggesting that these findings may not 

provide a true picture of primary care providers’ behaviour for discussing PA with patients.  

Physician self-report of behaviour is prone to reporting bias whereby physicians may 

over-report their performance of clinical behaviours (Davis et al., 2006). Consequently, external 

assessments such as medical chart review (a proxy measure of behaviour) or direct observation 

may be preferable to self-report (Davis et al., 2006; Hrisos et al., 2009). However, it should be 

noted that medical chart reviews may underestimate aspects of provider behaviour, as the 

provider may not record everything that occurs during a patient visit (e.g., discussing PA with a 

patient; Hrisos et al., 2009). Despite this limitation medical chart review is still likely to be a 

more suitable proxy measure of behaivour then self-report as evidence suggests that providers 

have a limited ability to accurately self-assess their behaviour in clinic (Davis et al., 2006). Only 

two studies to date have utilized chart review to examine primary care providers’ behaviour for 

discussing PA with patients (Baillot et al., 2018; Galaviz et al., 2017). Galaviz and colleagues 

(2017) conducted a study in Mexico and found that out of 851 patient medical charts, 43% of 

charts included assessment of PA, 25% included advice to increase PA, 7% included assistance 

for setting PA-related goals, 13% included agreement on a PA plan, and only 1% included the 

arrangement of referral or follow-up during a one-month period. A study conducted in Quebec 

(Canada) by Baillot and colleagues (2018) found that in a sample of 439 patients, 47% of the 

patients had had their PA level assessed, but only 15% received PAC from a family physician 

during the past 18 months. Only one study to date has used direct observation of patient visits to 

examine primary care providers’ behaviour for discussing PA with patients. Anis and colleagues’ 
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(2004) study in the United States found that of 4344 patient visits, primary care physicians 

counseled patients on exercise in 20% of these visits. Altogether these findings, determined by 

external measures of behaviour, would suggest that the number of primary care physicians 

discussing PA with patients is not optimal.  

While there is some knowledge of current rates of PA discussion among primary care 

physicians, less is known about the rates of PA discussion among family medicine residents. As 

family medicine residents are tomorrow’s primary care physicians, it is important they also 

discuss PA with the patients they encounter during their residency. One study by Solmundson 

and colleagues (2016) examined the self-reported PAC and PA prescription practices of 319 

family medicine residents from the University of British Columbia School of Medicine. The 

study found that during a typical primary care office encounter, residents reported counselling 

patients in PA more frequently than prescribing exercise, with 54% reporting that they 

sometimes to never (0-60% of the time) counseled patients about PA and 75% reporting that they 

sometimes to never (0-60% of the time) prescribed PA to patients. Thus, self-reported levels of 

PA discussion by Canadian residents are less than desired. To our knowledge, no previous 

studies examining the discussion of PA by family medicine/primary care residents using external 

measures of behaviour (e.g., medical chart review or direct observation) have been completed.  

 

2.4.2 Barriers to PA Discussion Among Primary Care Providers  

There are a number of challenges that primary care providers face when it comes to 

discussing PA with their patients. Canadian primary care providers report a low level of 

confidence in helping patients to make a behavioural change (e.g., initiating or maintaining 

exercise; Kennedy & Meeuwisse, 2003), which hinders their motivation to discuss behavioural 
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changes with patients. Another challenge providers face is that they may not be knowledgeable 

about what type of PA to prescribe and how much PA is safe for a patient to do (Thornton et al., 

2016). A large proportion of Canadian providers view themselves as only “slightly” 

knowledgeable or qualified in exercise counselling (Kennedy & Meeuwisse, 2003). Similarly, 

medical students and residents, while reporting their belief in the importance of exercise 

prescription, concede a low level of expertise in this area (Connaughton et al., 2001; Rogers et 

al., 2006; Solmundson et al., 2016; Vallance et al., 2009). Family medicine residents, 

specifically, have been found to have a low knowledge of the Canadian PA Guidelines, low self-

reported competence for prescribing exercise to patients, and feel that they do not receive 

adequate training in exercise prescription (Solmundson et al., 2016). The lack of knowledge, 

confidence and skills can hinder the physicians’ or residents’ desire to discuss PA in the first 

place, as they may feel they would be unable to help the patient make specific plans regarding 

PA (Estabrooks et al., 2003; Thornton et al., 2016).  

Providers also lack knowledge on what strategies they can use to enhance patient 

adherence to PA goals (Estabrooks et al., 2003; Garry et al., 2002; Vuori et al., 2013). Providers 

feel especially underprepared to assist patients who are more resistant (i.e., require more 

assistance) to making changes to their PA as they feel they lack knowledge on what PA 

discussion strategies to use for these patients (Hefnawi, Leung, & Tomasone, in review; 

Kennedy & Meeuwisse, 2003). Due to providers’ busy schedules and demands, there is 

uncertainty about when and where to fit in PA prescription, advice, and counselling (Estabrooks 

et al., 2003; Kennedy & Meeuwisse, 2003). An additional barrier is a lack of incentive and 

reimbursement for PA counselling and prescription by providers (Hefnawi et al., in review; 

Josyula & Lyle, 2013; Kennedy & Meeuwisse, 2003; Vuori et al., 2013). Together, these barriers 
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can lead to the perception that PA discussion is a difficult and secondary task (Vuori et al., 

2013).  

 

2.4.3 Methodological Considerations When Examining PA Discussion Behaviour Among 

Primary Care Providers 

There are several methodological caveats regarding previous studies which have 

examined PA discussion among primary care physicians. First, PAC has been operationalized 

differently across studies. In some cases, PAC has been defined as either (1) only counselling 

where PA prescription and referral are considered as separate strategies from PAC (e.g., Baillot 

et al., 2018; Fowles et al., 2018; Grant et al., 2014; Petrella & Lattanzio, 2002; Sørenson et al., 

2008; Windt et al., 2015) or (2) a combination of counselling, PA prescription, and referral (e.g., 

Aittasalo et al., 2006; Fortier et al., 2007; Galaviz et al., 2017). Differing operationalizations of 

PAC within studies may explain the differences in counselling rates observed. Additionally, PA 

discussion behaviour has been measured with heterogeneous tools, some with unknown validity 

and reliability, thus compromising the accuracy of the behaviour estimates. The prevalence of 

PA discussion may be inflated in studies utilizing self-report, given physicians over-estimate 

their behaviour (or something to this effect; Davis et al., 2006). On the other hand, prevalence of 

PA discussion is likely underestimated in studies utilizing chart review, given that not everything 

discussed in a patient visit is recorded by providers within patient charts (Hrisos, 2009). Even 

with these discrepancies, it is clear that the prevalence of PA discussion is sub-optimal. Finally, 

nearly all studies examining PA discussion behaviour focus solely on primary care physicians 

within the literature; there is a notable paucity of studies examining PA discussion in the 

Canadian family medicine resident population (Solmundson et al., 2016). While residents and 
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physicians are responsible for performing the same tasks within clinic, residents face a greater 

number of cognitive demands, such as: adjusting to long work hours, coping with patients who 

have numerous medical concerns, becoming responsible for the outcomes of patient care, and 

learning and following the clinical protocols in place (Hurst, Kahan, Ruetalo, & Edwards, 2013; 

Martin, Nasmith, Takahashi, & Harvey, 2017). These cognitive demands may in turn influence 

their behaviour for discussing PA with patients. Recognizing these limitations, the present thesis 

focused on family medicine residents’ discussion of PA (encompassing PA level assessment, 

PAC, PA prescription, referral and follow-up) with patients in primary care and used an external 

measure of PA discussion behaviour.  

In summary, primary care providers (e.g., physicians and residents) are ideally positioned 

within the healthcare system to discuss PA with patients. However, providers’ current levels of 

PA discussion with patients are not optimal, presenting an opportunity to increase the frequency 

of PA dialogue in patient encounters. To do so, providers need opportunities to develop the 

necessary skills and knowledge to implement PA discussion into routine medical practice.  

 

2.5 Approaches to Enhance the Uptake of Evidence-Based Strategies for PA 

Discussion Among Primary Care Providers 

Training health care providers is an important strategy to advance PA promotion in 

primary care (Lobelo et al., 2014), where educational approaches are commonly used to promote 

the uptake of evidence-based tools in clinical practice (Scott et al., 2012). Educational workshops 

are primary care providers’ preferred means of continuing medical education (Stancic, Mullen, 

Prokhorov, Frankowski, & McAlister, 2003). However, only a handful of studies have focused 

on providing training via educational approaches within residency to promote the uptake of 
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evidence-based strategies for discussing PA in clinical practice. This lack of research is 

surprising as family medicine residents are an ideal population to educate on the discussion of 

PA given they: (1) have protected academic time to acquire new knowledge and skills, (2) have a 

relatively high number of patient encounters and therefore ample opportunities to apply and 

perfect their newly acquired skills, (3) and are still malleable learners, as it has been shown that 

interventions have substantially more influence on their behaviours during residency than 

following graduation (Solmundson et al., 2016). Furthermore, they believe that PA will be an 

important part of their future practice (Solmundson et al., 2016). As family medicine residents 

are responsible for performing the same tasks as physicians within clinic and as few studies have 

focused on residents, approaches that have been utilized for both resident and physician 

populations are examined.  

A recent systematic review included four studies that evaluated PA counselling training 

for primary care residency (Wattanapsit et al., 2018). Two studies provided counselling 

programs regarding obesity, nutrition, and PA (Antognoli et al., 2017; Smith et al., 2015); one 

study emphasized obesity counselling, including PA (Jay et al., 2010); and one study focused on 

lifestyle medicine (Malatskey, Bar Zeev, Tzuk-Onn, & Polak, 2017). According to a survey of 

Ohio primary care residency programs (Antognoli et al., 2017), an average of 2.8 hours is 

dedicated to obesity, nutrition, and PA-related didactics per year (a relatively small proportion of 

the 255 hours of didactic teaching offered per year), with only 42% of programs teaching 

techniques for health behaviour counselling. The study found that having any obesity, nutrition, 

and/or PA-related didactics was significantly associated with greater counselling knowledge 

among residents, but poorer attitudes and poorer perceived professional norms toward 

counselling (Antognoli et al., 2017). Jay and colleagues (2010) explored the effectiveness of a 5-
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hour obesity counselling curriculum based on the 5-As model that used multiple interactive 

educational methods including: case study, role-play, standardized patients, faculty-facilitated 

videotape review, and counselling skills. However, the study found that there were no 

statistically significant differences in residents’ counselling behaviour between residents enrolled 

in the intervention and those in the control (no curriculum) groups (Jay et al., 2010). Finally, in a 

pre- and post-interventional study conducted with Israeli family medicine residents, training 

included: 20 hours of lifestyle medicine training; 4 hours of PA basic concepts and PA 

prescription; and two hours of stress, resilience, and yoga lessons (Malatskey et al., 2017). The 

study found that training improved residents’ knowledge and lifestyle medicine consultation self-

efficacy but did not improve attitudes for healthy lifestyle consultation (Malatskey et al., 2017).  

‘Changing Minds, Changing Lives’ was a nationwide 60- to 90-minute theory-based 

seminar aimed at increasing health care providers’ discussion of leisure-time PA with patients 

with physical disabilities. The seminar curriculum, founded in the TPB, was embedded within a 

PowerPoint presentation and was delivered using a traditional didactic approach (i.e., 

PowerPoint presentation; Tomasone et al., 2014). Health care provider trainees and professionals 

who attended the seminar had increases in self-reported attitudes, subjective norms, PBC, and 

intentions for discussing leisure-time PA with patients with physical disabilities from pre- to 

post-seminar, but social cognitions were not maintained during follow-up (Tomasone et al., 2017 

and Tomasone et al., 2014, respectively). The influence of the seminars on attendees’ behaviour 

was not assessed, limiting the conclusions that can be drawn from these studies, as it is unclear 

whether these increases in social cognitions translated into changes in provider behaviour.  

Windt et al. (2015) examined the impact of a three-hour workshop on PAC and PA 

prescription in a small sample of family physicians in British Columbia. The educational content 
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included: (1) assessing patients’ PA levels, (2) using MI techniques to encourage PA, and (3) 

providing written PA prescriptions when appropriate. The workshop was both didactic and 

interactive in nature and utilized case studies for practice purposes. The study found that one-

month after the workshop, the number of attendees who self-reported providing written PA 

prescriptions and referring patients for fitness assessments significantly increased. There was 

also a significant increase in self-reported confidence and knowledge for PA prescription. Two 

limitations of this study were that behaviour was only assessed by physician self-report (vs. 

direct observation or medical chart reviews) and the study did not utilize a behaviour change 

theory in the development or evaluation of the study. 

Fowles and colleagues (2018) explored whether EIMC’s PAC and exercise prescription 

training improved Canadian physicians’ PA counselling, prescription and referral practices. 

Physicians attended a six-hour workshop which was interactive in nature and aimed to educate 

physicians, so they would be able to (1) discuss the health benefits of regular exercise with 

patients, (2) use the PA/exercise vital sign (3) provide basic exercise counselling and prescription 

and (4) utilize a motivational counselling framework for health behaviour change. Three months 

after the intervention, physicians reported significantly greater confidence for providing PA and 

exercise information to patients, assessing patients’ PA and exercise, providing PA and exercise 

advice, and identifying which patients would benefit from referral to qualified exercise 

professionals. Additionally, at post-intervention, physicians reported PA prescription barriers as 

less impactful, and the proportion of physicians providing written exercise prescription increased 

(according to physician self-report).  However, this study is limited as behaviour was only 

assessed by physician self-report (vs. direct observation or medical chart reviews) and the study 

did not utilize a behaviour change theory in the development or evaluation of the study.  
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Specific to PAC education during residency, a study by Eckstrom and colleagues (1999) 

examined the effectiveness of an educational intervention aimed at improving internal medicine 

residents’ PAC self-efficacy and behaviour. Residents within the experimental condition 

attended two, two-hour workshops which were based on the stages-of-change model (Eckstrom 

et al., 1999). During the first workshop residents learned PAC skills, with a focus on practical 

concerns of patients with chronic illnesses. In the second workshop, residents described their 

attempts at counselling, and the group brainstormed alternative actions for problems that arose. 

Residents self-reported increased self-efficacy for counselling and increased frequency of 

counselling compared to control residents. However, this study examined resident behaviour for 

PAC by resident self-report and patient recall vs. recommended external measures of resident 

behaviour (e.g., medical chart review; Davis et al., 2006).  

Galaviz and colleagues (2017) explored the effectiveness of a theory-based PA 

counselling training intervention for Mexican primary care physicians that was integrated into an 

existing training program and delivered using existing resources. The training course focused on 

addressing the lack of time and knowledge barriers that Mexican primary care physicians report; 

physicians were trained to provide three to five minutes of PA counselling using the 5-As model 

(assess patient PA levels, advise patients to increase PA, agree on a PA plan, assist patients in 

identifying barriers to their PA plan, arrange follow-up or patient PA referrals). Rooted in the 

TPB, training materials (i.e., PowerPoint presentations, group discussions and role-playing) 

focused on improving physician’s attitudes, normative beliefs, PBC, and intentions about PA 

counselling. Physicians who received the training showed significant improvements in self-

reported attitudes, normative beliefs, PBC, and intentions toward PAC following course 

completion. In addition, a review of medical charts to assess the proportion of trained physicians 
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that used the 5-As found that physician adoption of any of the 5-As significantly improved from 

pre- to post-training (43 vs. 52%), with significant increases in the use of assessment (43 vs. 

52%), advising (25 vs. 39%), and assisting (7 vs. 15%) patients. However, as this study was 

conducted in Mexico it may limit the generalizability of these findings to the Canadian health 

care setting. For example, the health care culture of Mexico can be described as paternalistic 

whereby physicians told to perform a behaviour in practice will do so; in turn, as physicians 

maintain an authoritative role over their patients, physicians’ patients will comply with their 

request to increase their PA levels (Brown, Pagán, & Rodríguez-Oreggia, 2005).  

Altogether, physician and resident training via educational approaches (preferably those 

which incorporate interactive educational methods) appears to be a feasible and promising 

strategy for improving PA discussion social cognitions and behaviours among providers.   

 

2.6 Theory of Planned Behaviour 

The use of behaviour change theories to promote evidence-based behaviour change 

among physicians in practice is recommended to (1) ensure that the underlying theoretical 

constructs that determine behaviour are appropriately targeted by the intervention and (2) 

determine whether or not the implemented intervention has changed the underlying theoretical 

constructs, thus providing a better understanding of why an intervention did or did not work 

(Eccles, Grimshaw, Walker, Johnson, & Pitts, 2005). One particular theory that has been 

recommended for informing strategies aimed at promoting physician adoption of evidence in 

practice is the TPB (Perkins et al., 2007). The TPB is a theory designed to explain and predict 

individual-level behaviour. The TPB posits that an individual’s intention (the level of effort and 

planning one is willing to exert) to perform a behaviour (e.g., discussing PA) is influenced by his 
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or her attitudes (beliefs about the consequences of one’s behaviour), subjective norms 

(perceptions of what significant others want one to do, and the value attached to these 

perceptions), and PBC (confidence in one’s abilities to perform the behaviour regardless of 

barriers) for said behaviour (Ajzen, 1991). Both intentions and PBC serve as direct predictors of 

behaviour (Figure 1).  

 

Figure 1. The Theory of Planned Behaviour. Adapted from Ajzen (1991).  

 

The TPB is a useful behaviour change framework to understand and promote knowledge 

application among physicians (Eccles et al., 2005; Eccles et al., 2012; Godin, Belanger-Gravel, 

Eccles, & Grimshaw, 2008), including the discussion of PA among physicians (Galaviz et al., 

2015; Tomasone et al., 2014). Specifically, evaluations of a workshop founded in the TPB 

designed to increase leisure-time PA-discussion among practicing healthcare professionals and 
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trainees yielded significant increases in health care professionals’ social cognitions for 

discussing LTPA from pre- to post-seminar (Tomasone et al., 2014; Tomasone et al., 2017). In 

addition, health care professionals’ attitudes, subjective norms and PBC significantly predicted 

intentions for leisure-time PA discussion (Tomasone et al., 2014). Furthermore, a study aimed at 

exploring the utility of the TPB in explaining PA prescription behaviour of Mexican primary 

care physicians found that the TPB provided useful insight into physician prescription behaviour, 

where subjective norms and attitude were found to influence behavioural intention, while PBC 

predicted behaviour itself (Galaviz et al., 2015). Thus, the TPB might be useful for the design of 

interventions aimed at increasing PA promotion among primary care/family medicine residents.  

Despite the theory’s potential for such interventions, contemporary criticisms of the TPB 

exist (for a review, see Sniehotta, Presseau, & Araujo-Soares, 2014). Criticisms of the TPB 

include that the theory is better able to predict intentions to engage in a behaviour vs. 

performance of the behaviour itself (Godin et al., 2008), and that the TPB does not take into 

consideration the dynamic role of behaviour on subsequent cognitions and behaviour 

(McEachan, Conner, Taylor, & Lawton, 2011; Sutton, 1994). The TPB also exclusively focuses 

on rational reasoning and conscious decision-making, neglecting the influential role of habitual 

thought processes, emotions and behaviours (Conner, Gaston, Sheeran, & Germain, 2013; 

Sheeran, Gollwitzer, & Bargh, 2013). Other criticisms of the TPB focuses on its parsimonious 

nature, where it limits behaviour to being mediated through only four constructs, despite the 

recognized large gap between intentions and behaviour (Sniehotta et al., 2014).  Even with these 

limitations, the TPB has been suggested to be an ideal theory when targeting and evaluating 

health care professional behaviour change as it accounts for a variety of factors known to 

influence professional behaviour across different healthcare professional populations, behaviours 
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and contexts (Eccles et al., 2005; Eccles et al., 2012; Godin et al., 2008), including PA 

promotion behaviour among primary care providers (Tomasone et al., 2014; Tomasone et al., 

2017). Thus, the intervention in the current study was founded in the TPB, and, accordingly the 

TPB was also used to evaluate the intervention.  

Furthermore, to ensure that an effective intervention was implemented (i.e., an 

intervention which brings about the desired change in the target behaviour), all included 

behaviour change techniques (BCTs) were prospectively specified (Michie et al., 2015). BCTs 

are described as the intervention components related to behaviour change, which represent the 

proposed mechanisms of change, or the “active ingredients”, in an intervention (Michie et al., 

2013). Thus, inclusion and identification of BCTs can help the intervention to facilitate 

behaviour change and can increase accurate replication of the intervention, provided it is found 

to be efficacious (Michie et al., 2015).  

Finally, in order to attribute effectiveness to an intervention, it needs to be determined 

that the intervention was, in fact, implemented as intended (Durlak & DuPre, 2008).  Accurate 

interpretation of outcomes is dependent upon knowing what aspects of the intervention were 

delivered and how well they were conducted. For example, a positive impact may be achieved 

through an intervention that, in practice, was very different from what was intended; similarly, a 

negative impact may be achieved if the intervention was not implemented sufficiently (Durlak & 

DuPre, 2008). Accordingly, a process evaluation was conducted (i.e., a study which aims to 

understand the functioning of an intervention by examining implementation) to complement the 

outcome evaluation (Moore et al., 2015). 

 

2.7 Summary  
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Primary care providers are in a unique position to promote and discuss PA with patients; 

however, previous studies have reported low rates of PA discussion among primary care 

providers (Anis et al., 2004; Baillot et al., 2018; Galaviz et al., 2017; Kennedy & Meeuwise et 

al., 2003; Petrella et al., 2007). Furthermore, only one study has reported rates of PA discussion 

among Canadian primary care residents, where residents’ rates of PA discussion were similarly 

as sub-optimal as the previously reported discussion rates of primary care physicians 

(Solmundson et al., 2016). As evidence-based strategies (i.e., PA/exercise vital sign, PAC, PA 

prescription, referral and follow-up) can be utilized by providers to effectively discuss PA with 

patients, it follows that approaches to promote the uptake of these evidence-based strategies by 

providers should be investigated. Several educational interventions have been implemented with 

the aim of increasing primary care physicians’ social cognitions and/or behaviour for discussing 

PA with patients and have yielded improvements in one or both outcomes (Fowles et al., 2018; 

Galaviz et al., 2017; Tomasone et al., 2014; Tomasone et al., 2017; Wattanapsit et al., 2018; 

Windt et al., 2015). In addition, methodological gaps exist within the literature in relation to the 

measurement of providers’ PA discussion behaviour, where self-report is often utilized despite 

the fact that methods of external assessment of behaviour (i.e., chart review, observation) may be 

able to overcome the limited accuracy of self-report (Davis et al., 2006). To our knowledge, no 

previous study has explored whether an educational intervention (specifically designed for 

family medicine residents) is sufficient to impact Canadian family medicine residents’ social 

cognitions and behaviour for discussing PA.  

Thus, the overarching purpose of this study was to determine the impact of an interactive, 

workshop-based intervention on first year family medicine residents’ social cognitions and 

behaviour for discussing PA with patients. Identifying whether such an intervention is successful 
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in improving residents’ social cognitions and behaviour for discussing PA can help inform future 

educational interventions and improve family medicine residents’ curriculum.  
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Chapter 3 

Methods  

 

3.1 Intervention Description 

The development and implementation of the intervention as part of residents’ curriculum 

was a collaborative effort between representatives from the Department of Family Medicine (a 

resident and a physician), EIMC-QU (graduate students), and the School of Kinesiology and 

Health Studies (the researchers). The Department of Family Medicine reached out to EIMC-QU 

in March 2017 to provide workshops on MI, PAC, and PA/exercise prescription to the first-year 

family medicine residents. Prior to 2017, residents did receive an MI workshop delivered by the 

physician stakeholder from the Department of Family Medicine; however, this intervention 

focused on several health behaviours and not exclusively on PA. As family medicine residents 

have previously perceived themselves to not be sufficiently prepared to discuss PA with patients 

(including PAC, and PA/exercise prescription; Solmundson et al., 2016), the physician and 

resident stakeholder reached out to EIMC-QU. A list of all the relevant stakeholders and their 

role in the intervention is outlined in Table 1.  
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Table 1. Stakeholders involved in intervention development and implementation 
 

Name Affiliation Role in the Intervention Development and Delivery  
Dr. Kelly Howse Behavioural Medicine Lead for 

DFM, Queen’s University 
School of Medicine 

- Invited EIMC-QU to deliver intervention to residents 
- Requested specific workshop content based on 

knowledge of resident needs:  
- Workshop One focused on MI 
- Workshop Two focused on teaching residents 

how to assess patient PA, prescribe PA, and 
refer patients to PA resources (e.g., community 
programs and other allied health professionals) 

 

Dr. Scott 
Shallow  

Second Year Family Medicine 
Resident, Queen’s University 
School of Medicine;  
EIMC-QU Member  
 

- Assisted EIMC-QU with incorporating PA content 
relevant to resident needs  

Dr. Jennifer 
Tomasone  

Faculty,  
SKHS at Queen’s University;  
Faculty Advisor to EIMC-QU 

- Advised EIMC-QU on evidence-based strategies to 
incorporate into intervention 

- Advised on the use of theory to design and evaluate 
the intervention  

 

Colin Baillie Third Year PhD Candidate,  
SKHS at Queen’s University 

- Expertise in MI (teaching fellow for undergraduate 
MI course and has delivered workshops to medical 
students and primary care providers) 

- Responsible for the design and content development 
for Workshop One (the MI workshop) 

- Co-facilitated Workshop One for Cohort A   
 

Dr. Sarah 
Dobrowlski 

Physiatry Resident, Queen’s 
University School of Medicine; 
Third Year PhD Candidate, 
SKHS at Queen’s University; 
EIMC-QU Member 
 

- Expertise in MI (teaches MI at the undergraduate 
level and has delivered workshops to medical 
students) 

- Facilitated Workshop One for Cohort A and B  

Louise de 
Lannoy 

Third Year PhD Candidate,  
SKHS at Queen’s University;  
EIMC-QU Member 

- Expertise in clinical exercise physiology  
- Developed evidence-based content for Workshop 

Two 
- Co-facilitated Workshop Two for Cohort A and B  

 

Kaitlyn Kauffeldt  Second Year MSc Candidate,  
SKHS at Queen’s University;  
EIMC-QU Member  

- Certified Exercise Physiologist with expertise in 
exercise prescription & certified in BAP 

- Developed content for Workshop Two  
- Co-facilitated Workshop Two for Cohort A and B 

 

Katrina D’Urzo MSc Graduate,  
SKHS at Queen’s University;  
EIMC-QU Co-Chair  
 

- Oversaw content development and delivery of 
Workshop One and Two   

Stephanie Flood  Second Year MSc Candidate,  
SKHS at Queen’s University;  
EIMC-QU Co-Chair 

- Coordinated with all stakeholders to develop the 
intervention 

- Oversaw content development and delivery of 
Workshop One and Two  

 

Note: BAP: Brief Action Planning, DFM: Department of Family Medicine, EIMC-QU: Exercise is Medicine Canada 
at Queen’s University, MI: Motivational Interviewing, PA: Physical Activity, SKHS: School of Kinesiology and 
Health Studies. 
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The specific content included in the workshops was requested by the physician and 

resident stakeholders from the Department of Family Medicine based on their experience 

regarding what content is currently lacking in resident training. The requested content aligned 

with recent literature suggesting that within clinic, physicians and residents currently lack the 

knowledge, skills, and/or resources to successfully facilitate the discussion, counselling, or 

prescription of PA to patients (Hefnawi et al., in review; Solmundson et al., 2016; Thornton et 

al., 2016). To address these existing barriers, the workshops focused on providing residents with 

the appropriate knowledge and resources to discuss, counsel and prescribe PA moving forward. 

The researchers and EIMC-QU members collaborated to ensure that all workshop content 

presented was evidence-based. 

The intervention consisted of two workshops delivered by EIMC-QU to the 2017/2018 

first-year family medicine residents. Each workshop was 90-minutes in length and was 

scheduled during the residents’ regular behavioural medicine block. Workshop attendance was 

mandatory. Workshop One provided residents with an introduction to MI, with a focus on PA 

counselling. Workshop Two provided residents with the evidence behind the importance of PA 

for prevention and treatment, practical steps for discussing PA which included instruction on: the 

PA/exercise vital sign, BAP, how to provide an PA/exercise prescription (for both healthy and 

clinical populations), and referral and follow-up. BCTs were prospectively incorporated into the 

intervention to maximize the potential of the intervention to facilitate behaviour change among 

residents. For example, to incorporate the BCT “behavioural practice/rehearsal”, residents role-

played (e.g., a simulated patient-physician encounter) to practice their MI skills. These 

workshops incorporated both didactic (e.g., lecture) and interactive educational methods (e.g., 

role playing and case discussion) as described in Table 2.  
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Table 2. Outline of delivered workshops  

Workshop 
One Items 

Duration 
(minutes) 

Content Objectives Activities BCTs  
(TPB Construct(s) Targeted) 

Introduction   
 

20 -MI-related concepts:  
-Ambivalence 
-The ‘Righting Reflex’ 
-Purpose of MI 
-Spirit of MI 

 
-The four processes of MI:  

-Engaging  
-Focusing 
-Evoking 
-Planning 

 
-Integrating MI into practice 
 
-Effectiveness of MI 
 

-Learn what MI is 
(and is not).  
 
-Learn the four 
processes of MI  
 
-Understand how 
MI can be 
integrated into 
clinical practice  
 
-Learn about the 
effectiveness of MI 

-PowerPoint presentation  
 

Instruction on how to perform 
the behaviour (targeting PBC) 
 

Eliciting  
Change Talk  

 

20 -Strategies for eliciting change 
talk  
 
 
 

-Learn and practice 
strategies for 
eliciting change 
talk from patients 
(specifically in 
relation to PA) 

-Discussion of eliciting change 
talk strategies 
 
-Video example 
 
 
- “Round Robin” practical 
activity:  

Residents split into groups 
where one resident within the 
group acted as a patient, and 
remaining residents acted as a 
single counselor; residents 
practiced strategies for 
evoking change talk  

 
-Debrief:  

Residents could ask questions 
and facilitators provided 
general feedback 

Instruction on how to perform 
the behaviour (targeting PBC) 
 
Demonstration of the 
behaviour (targeting subjective 
norms and PBC) 
 
 
Behavioural practice/rehearsal 
(targeting PBC)  
 
 
 
 
 
 
 
Feedback on behaviour 
(targeting PBC) 
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Responding 
to Sustain 
Talk 

 

20 -Strategies for responding to 
sustain talk  
 

-Learn and practice 
strategies for 
responding to 
sustain talk from 
patient (specifically 
in relation to PA) 

-Discussion of responding to 
sustain talk strategies   
 
- “Dodgeball” practical activity: 

-Residents worked in teams to 
reply to patient statements 
using MI-consistent responses 
for responding to sustain talk, 
teams took turns supplying 
the statements and responding 

 
-Debrief:  

-Residents could ask 
questions and facilitators 
provided general feedback 

 

Instruction on how to perform 
the behaviour (targeting PBC) 
 
 
Behavioural practice/rehearsal 
(targeting PBC)  
 
 
 
 
 
 
 
 
Feedback on behaviour 
(targeting PBC) 
 

Full Practice 
 

20 -MI for counselling on PA  -Apply the 
principles of MI for 
providing PAC  

-Practical activity: 
-Residents were placed into 
groups of three, where one 
resident acted as patient, 
another as counselor, and the 
last as an observer (who 
recorded strategies used), 
residents switched roles so 
everyone had a chance to play 
all three roles 
-Facilitators circulated groups 
and provided feedback 
 

 
Behavioural practice/rehearsal 
(targeting PBC)  
 
 
 
 
 
 
 
Feedback on behaviour 
(targeting PBC) 
 

Summary  
 

5 -Review of the workshop 
  

-Short review of 
concepts 

-Debrief:  
-Brief recap of content and 
time for residents to ask 
remaining questions  
-Instructors reinforced may be 
challenging to feel effective, 
but residents are capable of 
learning and mastering these 
skills  

 
 
 
 
Verbal persuasion about 
capability (targeting PBC) 
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Workshop 
Two Items 

Duration 
(minutes) 

Content Objectives Activities BCTs  
(TPB Construct(s) Targeted) 

Introduction 
 

5 -Barriers for discussing and 
prescribing PA with/to patients  

-Understand 
barriers to 
discussing PA with 
patients 

-Group discussion:  
-Facilitators prompted 
residents to share what 
barriers they feel prevent 
them from discussing or 
prescribing PA to their 
patients 
 

 
 
 

Evidence 
from the 
literature on 
PA  
 

20 -Prospective Data on PA 
showing:  

-PA associated with a 
reduction in risk of CVD and 
all-cause mortality 
-PA better predictor of risk 
than some traditional factors 
-Moving from inactive to 
physically inactive confers the 
greatest health benefit 
-PA provides clinically 
relevant info that influences 
patient management  

 
-RCT Data on PA showing:  

-Exercise is more effective 
than diet for reducing cardio-
metabolic risk 
-Adhering to the PA 
guidelines is sufficient for 
reducing abdominal adiposity 
-Exercising at higher amounts 
and intensities needed for 
improvements in glucose 
disposal 
-Lifestyle modification to diet 
and exercise is more effective 
than metformin for reducing 
incidence of Type 2 Diabetes 
  

-Get familiar with 
evidence about the 
health benefits of 
PA 
 
-Identify physical 
inactivity as a 
health problem  
 

-PowerPoint presentation Information about health 
consequences (targeting 
attitudes)  
 
Credible source (targeting 
attitudes and subjective norms) 
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Practical 
Steps for 
Discussing 
PA  
 

50 -Canadian PA guidelines for 
adults  
 
-PA vital sign 
 
-Assessing readiness for PA 

-Psychological readiness 
(using the stages of change 
model), and using strategies 
such as MI and BAP 
accordingly 
 
-Physical readiness (using 
PAR-Q+ and/or ACSM risk 
stratification for CVD risk 
factors) 

 
-Providing an PA/exercise 
prescription using the FITT 
(frequency, intensity, type and 
time) principle 
 
-Developing and using a referral 
network 
 
-The importance of following-up 
 

-Learn and apply 
tools for discussing 
PA with patients  

-PowerPoint presentation 
 
 
 
 
 
 
 
 
 
 
-Case studies (x2):  

-Studies included determining 
risk for PA and practice 
providing an exercise 
prescription 
-Facilitator provided feedback 
to residents 

Instruction on how to perform 
the behaviour (targeting PBC) 
 
Information on health 
consequences (targeting 
attitudes) 
 
Credible source (targeting 
attitudes and subjective norms) 
 
 
 
Behavioural practice/rehearsal 
(targeting PBC)  
 
Feedback on behaviour 
(targeting PBC) 
 
 
 

Summary  
 

5 -Review of workshop and how 
the workshop addressed barriers 
discussed at the beginning of the 
workshop 

-Short review of 
concepts 
 
-Understand how 
provided PA tools 
can address barriers 
discussed at the 
beginning of the 
workshop 
 

-Discussion by facilitators 
 
-Group Discussion on barriers 

 
 
Problem Solving (targeting 
PBC) 

Note: ACSM: American College of Sports Medicine, BAP: Brief Action Planning, BCTs: Behaviour Change Techniques, CVD: Cardiovascular Disease, MI: 
Motivational Interviewing, PA: Physical Activity, PAR-Q+: Physical Activity Readiness Questionnaire Plus, PBC: Perceived Behavioural Control, TPB: Theory 
of Planned Behaviour. 
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The intervention evaluation was founded in the TPB (Ajzen, 1991), as it has previously 

been shown to predict health care providers’ social cognitions and behaviour for discussing PA 

(Galaviz et al., 2015; Tomasone et al., 2014).  The BCTs utilized within the intervention were 

retrospectively aligned with the TPB constructs they targeted. For example, the BCT 

“behavioural practice/rehearsal” targeted residents PBC by having residents role-play when 

practicing their MI skills (Brennan, D’Urzo, Fenuta, Houlden, & Tomasone, 2017). A full 

description of the workshop content, BCTs used, and TPB construct alignment can be found in 

Table 2, and workshop slides can be found in Appendix A.    

Due to the nature of residents’ clinical rotations, there were two cohorts of family 

medicine residents – Cohort A and Cohort B. The intervention was consequently delivered twice 

(once to Cohort A and once to Cohort B). There were 106 and 120 days between Workshop One 

(i.e., focus on MI) and Workshop Two (i.e., focus on PAC and exercise prescription) for Cohorts 

A and B, respectively. Figure 2 provides a timeline of the workshops.  
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Figure 2. Timeline of the intervention and study evaluation. Due to the scheduling of residents’ clinical rotations, behaviour data for 
two cases (post-behaviour for intervention condition Cohort A, and pre-behaviour for the non-intervention condition) was collected in 
two segments to accommodate for the evaluation period being interrupted by off-clinic rotations. 
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3.2 Methods to Address Objectives 

To address the objectives of this study, an outcome evaluation was conducted using two 

different sources of data. To determine the impact of the intervention on first year family 

medicine residents’ social cognitions for discussing PA with patients, electronic questionnaires 

were administered to participating 2017/2018 residents. To determine the impact of the 

intervention on residents’ behaviour, a retrospective patient medical chart review of: (1) 

intervention residents (i.e., 2017/2018 residents who received the full intervention); and (2) non-

intervention residents (i.e., 2016/2017 residents who did not receive this intervention during their 

family medicine residency) was performed. As intervention implementation can influence 

intervention effectiveness (Durlak & DuPre, 2008), a process evaluation was conducted to 

document intervention implementation. Methods and results for the process evaluation will be 

presented prior to the outcome evaluations. Both the process and outcome evaluation 

components of the study were approved by the Health Sciences Research Ethics Board at 

Queen’s University (Appendix B). 

 

3.3 Process Evaluation 

 The process evaluation focused on four domains of the intervention: the dose delivered 

(i.e., number of content items delivered); fidelity (i.e., extent to which the workshop content was 

implemented as intended); dose received (i.e., resident engagement and retention of material); 

and quality/success (i.e., whether the workshop content was delivered and implemented as 

intended, whether the residents received appropriate instruction and feedback, whether the goals 

of the workshop session were accomplished, whether residents felt the workshops were credible 

and useful). Checklist and questionnaire measures adapted from Galaviz and colleagues (2017) 
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and guided by recommendations from Saunders and colleagues (2005) were developed to assess 

all implementation domains of the workshops. 

 

3.3.1 Participants and Procedure  

Observers. Two trained research assistants acted as observers during both workshops for 

both resident cohorts. During each workshop, the research assistants completed an observer 

checklist (Appendix C). Research assistants attended full workshop run-throughs where they 

were trained on how to use the checklists. Research assistants positioned themselves at the back 

of the room during each session in order to observe the facilitators and residents during the 

workshops.  

Facilitators. Cohort A Workshop One was jointly facilitated by a PhD candidate and a 

physiatry resident. Cohort B Workshop One was delivered solely by the physiatry resident due to 

a change in the PhD candidate’s availability. A clinical exercise physiology PhD candidate and a 

certified exercise physiologist jointly facilitated Workshop Two for both Cohorts A and B (see 

Table 1). Facilitators provided informed consent (Appendix D) to allow for the evaluation of 

each facilitator’s delivery of the individual workshops. Additionally, each facilitator completed a 

facilitator checklist (Appendix E) immediately following the workshop session they delivered.  

Resident Attendees. All workshop attendees, regardless of whether they were 

participating in the outcome evaluation study, were invited to complete a workshop assessment 

(Appendix F) following each workshop.  

 

3.3.2 Measures 
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Observer Checklist. The observer checklist was designed to assess the dose delivered, 

fidelity, dose received, and quality/success of the intervention.  

To assess the dose delivered, the checklist included all content items to be presented 

and/or discussed during the workshop with space for the observers to indicate whether the item 

was successfully delivered.  

To determine fidelity, the checklist contained additional comment boxes to note whether 

an item was not implemented as intended (i.e., content modified from the original 

implementation plan). The original implementation outline is in Table 2. The duration of each 

workshop section (made up of multiple items) was also recorded to examine variations from the 

planned duration of each section.  

To evaluate dose received, space was provided for the observers to track the number of 

residents who were not actively engaged during the presentation and/or discussion of the 

corresponding item. Observers would scan the room whenever a new workshop item was 

introduced (approximately every three to four minutes) and would record the number of residents 

who appeared disengaged in the workshop material presented during that time period. 

Individuals were counted as ‘disengaged’ if they were on their phone or computer (e.g., charting) 

or reading other materials that did not relate to the workshop. 

To examine overall workshop quality/success, the checklist required the observers to rate 

the quality and success of each of the workshops delivered to the resident cohorts using two 

questions: (1) “Quality refers to implementing the workshop as intended and providing the 

trainees with appropriate instruction and feedback. Please rate the overall quality of this 

workshop.”; and (2) “Success refers to accomplishing the goals planned for the session. How 

would you rate the success of the session?”. Both questions were adapted from Galaviz and 
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colleagues (2017) and were rated on a seven-point Likert scale anchored at 1 (very poor) to 7 

(excellent).  

Facilitator Checklist. The facilitator checklist was designed to assess the dose delivered, 

fidelity, and quality/success of the intervention and mirrored the measures described above for 

the observer checklist. 

Resident Workshop Assessment. The resident workshop assessment was designed to 

evaluate the dose received and quality/success of the intervention.  

To measure dose received, the assessment included a knowledge test. For Workshop One 

(i.e., MI content), the knowledge test asked residents to list (1) the four key elements of the spirit 

of MI and (2) three strategies that could be used to evoke change talk from patients. For 

Workshop Two (i.e., PAC and PA/exercise prescription content), the knowledge test asked 

residents to (1) describe three tools that could be used to help patients increase their PA and (2) 

define each of the elements of the FITT principle.  For both knowledge tests, responses were 

scored out of a total of seven. A list of accepted responses to both the Workshop One and Two 

knowledge tests can be found in Appendix G.   

To evaluate the overall quality/success, residents were asked to rate the quality of each 

workshop on a seven-point Likert scale anchored at 1 (very poor) to 7 (excellent). Residents were 

also asked whether they agreed that the information provided during each of the workshops was 

(1) credible and (2) useful, rated on a seven-point Likert scale anchored at 1 (strongly disagree) 

to 7 (strongly agree). The three questions were adapted from Galaviz and colleagues (2017).  

 

3.3.3 Data Analysis  
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All statistical analyses were conducted with the Statistical Package for Social Sciences 

(SPSS; Version 24 for Mac; IBM). 

Dose delivered. Frequency counts of the number of content items delivered were 

computed for observer and facilitator checklists. Prevalence- and bias-adjusted kappa (PABAK) 

coefficients (Byrt, Bishop, & Carlin, 1993) were calculated to assess inter-observer reliability on 

items checked as being delivered between the two observer checklists and inter-facilitator 

reliability on items checked as being delivered between the two facilitator checklists (for 

workshops with two facilitators) for each workshop for each cohort. The total recorded number 

of items checked as being delivered on the two observer checklists were averaged and 

independent t-tests were run to evaluate differences in the number of items delivered between 

cohorts for both Workshop One and Two. This process was repeated for the facilitator checklists 

for workshops with two facilitators.  

Fidelity. Frequency counts of the number of workshop content item modifications were 

determined for both observer and facilitator checklists. PABAK coefficients were calculated to 

assess inter-observer reliability on item modifications between the two observer checklists and 

inter-facilitator reliability on item modifications between the two facilitator checklists (for 

workshops with two facilitators) for each workshop and cohort. The total recorded number of 

item modifications on the two observer checklists were averaged and independent t-tests were 

run to evaluate differences in the number of items modified between Cohorts A and B for both 

Workshop One and Two. This process was repeated for the facilitator checklists for workshops 

with two facilitators.  

 Dose received. Frequency counts for the number of residents disengaged during each 

workshop were determined from each observer checklist. To assess inter-observer reliability, 
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Intraclass Correlation Coefficient (ICC) estimates and their 95% confidence intervals were 

calculated based on a single-rating, absolute agreement, two-way mixed effects model with two 

raters (Koo & Li, 2016). The total number of residents disengaged on the two observer checklists 

were averaged and independent t-tests were run to evaluate differences between Cohorts A and B 

for both Workshop One and Two.  

Descriptive statistics were computed and independent t-tests were run to examine 

differences among workshop knowledge scores between resident Cohorts A and B for both 

Workshop One and Two. 

Quality/Success. Descriptive statistics were computed and independent t-tests were used 

to examine differences between the ratings of workshop quality for the observer, facilitator, and 

resident checklists between Cohorts A and B for both Workshop One and Two.  

 

3.4 Outcome Evaluation: Residents’ Social Cognitions Using Questionnaires 

3.4.1 Participants 

Eligible study participants (N = 53 [Cohort A: n = 26 and Cohort B: n = 27]) were 

2017/2018 first-year family medicine residents from the Department of Family Medicine at 

Queen’s University. Of the 53 first year Family Medicine residents, 25 agreed to participate in 

the current study and completed a pre-questionnaire. From this pool, 15 residents attended both 

workshops (i.e., the full intervention) and completed both the pre- and post-questionnaire 

yielding a response rate of 28%. 

 

3.4.2 Procedure  
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Residents were recruited via e-mail nine days prior to attending their first workshop (pre-

intervention). The recruitment e-mails (Appendix H) sent from Dr. Howse contained the study 

information. Interested individuals read the Letter of Information (Appendix I) and provided 

consent prior to voluntarily completing the online pre-questionnaire. Residents were also 

reminded of the opportunity to participate in the study eight days prior to their first workshop by 

Dr. Howse during the Department of Family Medicine’s Grand Rounds. An additional e-mail 

reminder was sent by Dr. Howse four days prior to their first workshop. Immediately following 

the completion of the second workshop (post-intervention), the online post-questionnaire was e-

mailed to those participants who completed the pre-questionnaire. All questionnaire responses 

were collected online via Qualtrics. 

 

3.4.3 Measures 

The pre-questionnaire included questions about resident demographics, TPB social 

cognitions for discussing PA, and barriers to discussing PA with patients (Appendix J). The post-

questionnaire was identical to the pre-questionnaire, while excluding the demographic 

information questions and including an additional section for residents to provide feedback about 

the intervention (Appendix K). 

Demographics. Participants were asked general demographic information including their 

age, gender, ethnicity, and academic background (i.e., number of years of education, previous 

experience with PA counselling, and previous exposure to MI and BAP). Additionally, 

participants reported the number of minutes per week they spent engaging in moderate-to-

vigorous PA to determine whether they were meeting the Canadian PA Guidelines for Adults 

(CSEP, 2011). Participants were also asked to recall the Canadian PA Guidelines for Adults 
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(CSEP, 2011), and self-report their frequency of discussion of PA with patients which was 

measured on a seven-point Likert scale anchored at 1 (never) to 7 (always).  

Social Cognitions for Discussing PA. Participants were asked to report their attitudes, 

subjective norms, PBC, and intentions for discussing PA with their patients. Social cognition 

questionnaire items were adapted from questionnaires previously demonstrated to be reliable in 

studies examining health care professionals’ social cognitions for discussing and prescribing PA 

(Galaviz et al., 2017; Tomasone et al., 2014). All social cognition items were rated on a seven-

point Likert scale. For TPB scales with more than two items that addressed the same construct, 

items were averaged to give an overall construct score. Table 12 lists the full item descriptions 

and response scales.   

Barriers for Discussing PA. Six items were used to assess residents’ perceptions of 

commonly-reported barriers to discussing PA with patients (e.g., time). These items were 

adapted from Hefnawi and colleagues (in review). Table 13 lists the full item descriptions and 

response scales.  

Participant Intervention Feedback. Nine items were used to assess residents’ 

perceptions of the intervention they received: seven items addressed the intervention content 

(e.g., usefulness and personal importance) and two items addressed the intervention overall (e.g., 

rating the speakers). These items were adapted from Brennan and colleagues (2017). Table 14 

lists the full item descriptions and response scales.  

 

3.4.4 Data Analysis  

All analyses were conducted with the SPSS (Version 24 for Mac; IBM). Data normality 

and outliers were assessed using established guidelines (Ghasemi & Zahediasl, 2012). 
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Demographics. Descriptive statistics were computed for all demographics. Chi-square 

tests and independent t-tests were used to examine differences among demographic variables 

between the two cohorts of residents, and between completers (i.e., residents who received the 

full intervention and completed both questionnaires) and non-completers (i.e., residents who did 

not receive the full intervention and/or complete the post-questionnaire). A repeated-measures 

ANOVA assessed changes in residents’ self-reported discussion of PA with patients, and a 

McNemar χ2 test was conducted to examine changes in residents’ recall of the Canadian PA 

Guidelines for Adults (CSEP, 2011). 

Social Cognitions for Discussing PA. Repeated-measures ANOVAs were conducted for 

each of the four TPB cognitions (measured over seven scales) across the two time points (i.e., 

pre- and post-intervention). The alpha was adjusted for the seven comparisons (a = 0.05/7 

comparisons = 0.007) using the Bonferroni method. Cohen’s d was calculated to determine effect 

sizes.  

Barriers for Discussing PA. Repeated-measures ANOVAs were also conducted for the 

six barrier items across the two time points. The alpha was adjusted for the six comparisons (a = 

0.05/6 comparisons = 0.008) using the Bonferroni method. Cohen’s d was calculated to 

determine effect sizes.  

Participant Intervention Feedback. Descriptive statistics were computed for the nine 

intervention feedback items at post-intervention.  

 

3.5 Outcome Evaluation: Residents’ Behaviour Using Retrospective Medical 

Chart Review 

3.5.1 Participants  
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Two weeks prior to the primary investigator commencing the chart review portion of the 

evaluation assessment, Dr. Howse notified the Most Responsible Physicians (MRPs) at Queen’s 

Family Health Team via email (Appendix L) of the study and requested chart access to patients 

under their care. This e-mail also provided the MRPs with the opportunity to opt out of their 

patients’ charts being reviewed for this study. None of the MRPs opted out; therefore, all 

residents were included within the retrospective medical chart review portion of this study.  

Importantly, and in line with Department of Family Medicine practices and Queen’s Health 

Sciences Research Ethics Board policies, the 2017/2018 residents did not need to be notified that 

a chart review would be conducted to examine their behaviour for discussing PA with patients. 

Moreover, the MRPs received notification of the planned chart review after the chart review time 

period (i.e., the final date included within the chart review was May 25th, 2018 and MRPs were 

notified of the review June 4th, 2018); thus, resident behaviour was not influenced by the 

knowledge that their behaviour would be assessed.  

The intervention condition was comprised of the 2017/2018 first year family medicine 

residents who received the full intervention (i.e., attended both workshops) and completed both 

the pre- and post-questionnaires (see section 3.4.1; n = 15).  

The non-intervention condition was comprised of fifteen randomly-selected 2016/2017 

first year family medicine residents. As noted above, the 2016/2017 residents attended an MI 

workshop facilitated by Dr. Howse as part of their behavioural medicine block which had 

minimal PA-related information. This workshop was 90 minutes in length, where 45 minutes 

were devoted to a didactic lecture and the remaining 45 minutes was allotted to viewing two 

video examples (a ‘bad’ and a ‘good’ example of MI that did not incorporate PA) and role-

playing three case studies (where only one case study focused on encouraging a patient to 
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increase PA, and the other two focused on smoking cessation and decreasing alcohol 

consumption).  Thus, only 2016/2017 residents who attended the MI workshop delivered by Dr. 

Howse were considered for random selection into the non-intervention condition. An online 

random number generator was used to randomize which non-intervention residents were 

included.  

 

3.5.2 Determining the Number of Patient Visits to Review  

While a chart comprises a patients’ entire medical record, the present study only 

reviewed the specific appointment within the chart that the patient had with a resident within the 

timelines outlined in Figure 2. Specifically, patient visits one-month prior to the intervention 

(pre) and one-month immediately following the intervention (post) were examined for both the 

intervention and non-intervention conditions. Patients <18 and >64 years were excluded as the 

intervention specifically focused on providing residents with knowledge and skills for discussing 

PA with adults. Due to a lack of reporting of a priori sample size calculations in previous studies 

that have utilized medical chart reviews for assessing physician PA discussion (e.g., Baillot et 

al., 2018; Galaviz et al., 2017), the total number of patient visits to review was determined by 

following steps recommended by Gregory and colleagues (2008).  

The steps outlined by Gregory et al. (2008) were adapted from statistical techniques used 

to determine the sample size for descriptive studies that examine dichotomous variables (i.e., 

whether a clinical behaviour is performed or not; Hulley, Cummings, Browner, Grady, & 

Newman, 2006). Step one involves estimating the expected proportion of patient visits where 

residents discuss PA. Two published studies (Baillot et al., 2018; Galaviz et al., 2017) have used 

medical chart review to assess family physicians’ discussion of PA with patients. Galaviz and 
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colleagues (2017) reported that 43% of a sample of adult patients had their PA level assessed 

during a one-month period by their physician. Baillot and colleagues (2018) reported that 52% of 

a sample of adult patients had their PA level assessed during an 18-month period by a primary 

health care provider. However, a study by the Office of Disease Prevention and Health 

Promotion (2010) reported that as low as 13% of physician office visits made by patients with 

chronic health conditions (e.g., cardiovascular disease, diabetes, or hyperlipidemia) and 8% of 

physician office visits made by all adult patients included counselling or education related to 

exercise. For this study, the expected proportion of adult patients that residents would discuss PA 

with at every office visit was set to 52%, in line with Baillot and colleagues (2018). It is possible 

that 52% is a much higher rate than we could expect to find within our study population, as 

Baillot and colleagues (2018) examined whether patients had their PA level assessed during an 

18-month period vs. each visit with a provider. However, if a lower percentage was chosen, data 

would be abstracted from fewer patient visits, which may have potentially limited our findings if 

residents did in fact discuss PA more frequently than anticipated.  

For the second step, in accordance with recommendations from Gregory et al. (2008), the 

confidence interval width for the calculation of patient visits was set to 0.20 (i.e., ± 10%). In the 

third step, the confidence level was set to 95%. Finally, a table for estimating the sample size 

(see Table 3; Gregory et al., 2008) was used to estimate the number of patient visits that should 

be reviewed. In the table, an expected proportion of 0.50 was selected (0.50 is the closest value 

to 52%) and a confidence interval width of 0.20 was chosen, suggesting that a total of 96 patient 

visits per condition at each time point should be reviewed. The target number of patient visits per 

condition was then increased to 150 (10 visits for each of the 15 residents in both conditions at 

each time point [total n = 600]) to further ensure we were adequately powered. This sample size 
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is in line with the previous study conducted by Baillot and colleagues (2018) in which 

approximately 11 patient visits per physician were examined.  

 

Table 3. Estimating the number of patient visits to examine 
 

Number of Patient Visits to Examine 

Width of the Confidence Interval  0.10 0.15 0.20 0.25 0.30 

Expected Proportion of Visits Where the 
Clinical Behaviour is Performed       

0.10 138 61    

0.15 196 87 49 31  

0.20 246 109 61 39 27 

0.25 288 128 72 46 32 

0.30 323 143 81 52 36 

0.40 369 164 92 59 41 

0.50 384 171 96 61 43 

Note: Adapted from Gregory et al., 2008.  

 

3.5.3 Procedure  

Prior to the medical chart review, both the primary investigator and a research assistant 

met with the Queen’s Family Health Team’s Clinic Manager to review and sign a confidentiality 

agreement (Appendix M). The primary investigator and research assistant received a one-hour 

training session on OSCAR – the electronic medical record software used by Queen’s Family 

Health Team – from the Queen’s Family Health Team OSCAR Electronic Medical Record 

Project Manager. The primary investigator was responsible for performing the retrospective 

medical chart review for all 600 patient visits. The search strategy for the retrospective medical 

chart review was developed in conjunction with the OSCAR Electronic Medical Record Project 



 52 

Manager and Data and the Quality Improvement Analyst from Queen’s Family Health Team and 

was based on the inclusion criteria outlined above (i.e., patients between the ages of 18-64 years 

who visited with residents within the one-month pre-intervention and post-intervention period, 

for both the intervention and non-intervention conditions).  

Based on the inclusion criteria, the number of patient visits identified at pre-intervention 

for the intervention and non-intervention conditions was 624 and 377, respectively. The number 

of patient visits identified at post-intervention for the intervention and non-intervention 

conditions was 616 and 531, respectively. All of these patient visits were then organized by 

resident (i.e., the resident who saw the patient in a given visit), after which 10 patient visits per 

resident were randomly selected for review using an online list randomizer. These 10 patient 

visits represented 16-63% of the total visits each resident completed within the one-month pre- 

and post-intervention periods.  

The randomly selected list of patient visits included the patients’ demographic numbers, 

which matched the visit date with the corresponding resident. A patient’s chart was accessed in 

OSCAR using the patient’s respective demographic number. Based on recommendations from 

the OSCAR Electronic Medical Record Project Manager and the Data and Quality Improvement 

Analyst, the following chart areas were searched for information relating to PA: Disease 

Registry, Medical History, Progress Notes, Measurements (specifically the ‘Exercise’ section), 

Consultations, Medications, and Other Medications. Any information relating to PA that was 

documented by the resident in any of the aforementioned chart areas was abstracted into an 

abstraction form specifically developed for this study (Appendix N). In line with previous studies 

that have examined physician PA discussion behaviour via chart reviews (Baillot et al., 2018; 

Galaviz et al., 2017), the following chart notes were considered PA discussion with the patient: 
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assessment of patient’s current level of PA (i.e., inactive/active, minutes of PA/week, etc.); 

noting the types of PA patients do or do not currently engage in or have previously engaged in; 

offering verbal or written advice in relation to PA, discussion of making lifestyle modifications; 

and referring patients to PA resources. Additionally, patients’ demographic information (e.g., 

gender) and nurse documentation of patients’ PA levels (i.e., minutes of PA per week) were 

recorded on the abstraction form.  

In line with recommendations from Worster and Haines (2004), 10% of patient visits 

were checked for accuracy of data abstraction. Within the first week of the chart review process, 

the trained research assistant independently abstracted data from 60 patient visits to ensure that 

any discrepancies in the chart review and data abstraction procedures were identified early on. A 

PABAK coefficient (Byrt, et al., 1993) was calculated as an indicator of inter-rater reliability 

between the two abstractors.  Inter-rater agreement was excellent between the two abstractors 

(PABAK = 0.97); thus, the chart review and abstraction procedures required no adjustments.  

 

3.5.4 Measures   

Resident Demographics. Age and gender were collected for residents in both the 

intervention and non-intervention conditions. For the intervention condition, residents’ age and 

gender were collected from their pre-questionnaire. For the non-intervention condition, residents’ 

age and gender were obtained from the Manager of Education at the Department of Family 

Medicine.  

Resident Behaviour for Discussing PA. For each patient visit, the abstractor recorded 

the presence of information related to PA. Each patient visit was scored as a 1 (i.e., PA 

discussed) or a 0 (i.e., PA not discussed). A total score was then calculated for the 10 randomly 
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selected patient visits for each resident at each time point (pre- and post-intervention). These 

total scores were then averaged for residents in both conditions at each time point.  

Type of PA Discussion by Residents. The intervention included various types of PA 

discussion that could be incorporated into practice, such as assessing patient’s PA levels by 

utilizing the PA vital sign (Sallis et al., 2015), counselling patients on PA using MI, helping 

patients form a PA plan using BAP, referring patients to PA programs within the community, 

etc. Additionally, a previous study by Baillot and colleagues (2018) examined how often primary 

health care providers assess PA levels, provide PAC, and refer patients to exercise professionals, 

which align well with other models that have been used to assess the integration of PA 

promotion into primary care (Estabrooks et al., 2003; Galaviz, 2017). Consequently, to further 

delineate whether the intervention impacted the type and detail of PA discussion residents had 

with patients, the data abstracted from patient visits was classified into one of the following 

behaviour categories: the resident (1) made an assessment of PA level, (2) provided PAC, and/or 

(3) made an arrangement of a PA referral and/or follow-up. An “assessment of PA level” was 

considered to have been performed if patient’s PA behaviour was described (e.g., ‘patient walks 

their dog every morning’) or a general evaluation of PA level (i.e., inactive or active) was 

documented. “PAC” was considered to have been provided if PA recommendations, objectives, 

and/or methods were recorded (e.g., ‘discussed goals for exercise: patient has a gym membership 

and has been going biking with their family a lot, setting a goal of exercising at least 30 mins 

three times a week’). An “arrangement of PA referral and/or follow-up” was considered to have 

been provided if a referral to an exercise professional was given (i.e., not including referrals to 

physiotherapists for rehabilitation purposes), or if the resident recorded that they would discuss 

the patients’ PA level/plan again at the next scheduled appointment. Each patient visit was 
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scored as a 1 (i.e., behaviour performed) or a 0 (i.e., behaviour not performed) for each type of 

PA discussion.   

Patient Demographics. Patient age, gender, and comorbidities were collected by 

searching the Disease Registry and Medical History sections of the patients’ medical charts. 

Eleven patient comorbidities were identified. The intervention itself focused on PA discussion 

for the following chronic conditions: cardiovascular disease, diabetes, obesity, chronic 

obstructive pulmonary disease (COPD), and osteoporosis. Additionally, Baillot and colleagues 

(2018) extracted the following patient comorbidities from medical charts when examining 

primary care provider assessment of patient PA: hypertension, dyslipidemia, hypothyroidism, 

sleep apnea, osteoporosis, anxiety or depression, asthma or COPD, arthritis or arthrosis, heart 

and vascular disease, and Type 2 diabetes or prediabetes. Therefore, to determine whether the 

intervention impacted which patients residents discussed PA with, and to compare these findings 

to Baillot and colleagues’ (2018), all eleven comorbidities listed above were noted.  

Nurse Documentation of Patient PA. In the early stages of the chart review, it became 

apparent that nurses would often document patient PA levels during their intake assessment, 

which occurred before the resident encountered the patient (as indicated by the time stamp on the 

patient chart). Consequently, nurse documentation of patient PA level was noted in order to 

explore whether or not this documentation may have influenced the likelihood that residents 

discussed PA during the patient visit. This information was obtained from both the Progress 

Notes and/or Measurements (specifically the ‘Exercise’ section within Measurements) section(s) 

of the patients’ charts.   

 

3.5.5 Data Analysis  
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All described analyses were conducted with the SPSS (Version 24 for Mac; IBM). Data 

normality and outliers were assessed using previously established guidelines (Ghasemi & 

Zahediasl, 2012).   

Resident Demographics. Descriptive statistics were computed. Independent t-tests and 

Fisher’s Exact Tests were conducted to determine whether significant differences existed 

between the demographics of the residents in the intervention and non-intervention conditions.  

Resident Behaviour for Discussing PA. To assess the effectiveness of the intervention 

on residents’ discussion of PA with patients, a two-way mixed ANOVA was conducted. The 

between-subject factor was condition (i.e., intervention and non-intervention) and the within-

subject factor was time (pre- and post-intervention).   

Type of PA Discussion by Residents. Descriptive statistics were computed. Differences 

between the intervention and non-intervention conditions at both pre- and post-intervention were 

evaluated using Chi-square tests. Chi-square tests were also run to determine whether significant 

changes were found in the type of PA discussion (i.e., assessment of PA level, PAC, and/or 

referral/follow-up) from pre- to post-intervention for both intervention and non-intervention 

conditions.  

Patient Demographics. Descriptive statistics were computed. Independent t-tests and 

Chi-square tests were used to examine differences between the patient demographics of those 

with whom PA was discussed (yes) vs. those with whom PA was not discussed (no), for each 

time point for both intervention and non-intervention conditions. A total of four tests per 

demographic variable (e.g., number of comorbidities) were run, accordingly the alpha was 

adjusted for the four comparisons (a = 0.05/4 comparisons = 0.0125) using the Bonferroni 

method.  
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Nurse Documentation of Patient PA. Four Chi-square tests were run to determine 

whether significant differences existed in the nurse documentation of PA between patients with 

whom PA was discussed vs. those with whom PA was not discussed, for each time point (i.e., 

pre and post) for both intervention and non-intervention conditions.  
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Chapter 4 

Results 

 

4.1 Process Evaluation  

4.1.1 Dose Delivered and Fidelity  

Workshop One. Twenty-two residents from Cohort A, and 24 residents from Cohort B 

attended their respective Workshop One. All 19 targeted workshop items (see Table 4) were 

delivered for both Cohort A and B. Accordingly, there was 100% agreement on the number of 

topics delivered between the two observers (PABAK = 1.00) and two facilitators (PABAK = 

1.00) for Cohort A. Similarly, there was 100% agreement on the number of topics delivered 

between the two observers (PABAK = 1.00) for Cohort B. As Cohort B’s Workshop One was 

delivered by only one facilitator, facilitator agreement was not assessed.  

Modifications were observed for 24% of the items for both Cohort A and B (see Table 4). 

There was 100% agreement between the two observers (PABAK = 1.00) and two facilitators 

(PABAK = 1.00) for (1) the specific items modified and (2) the number of items modified for 

Cohort A. Similarly, there was 100% agreement between the two observers (PABAK = 1.00) for 

(1) the specific items modified and (2) the number of items modified for Cohort B. Additionally, 

no differences were observed for the number of items modified between Cohort A and B for both 

the observer and facilitator checklists, as the averages between observers across cohorts and the 

averages between facilitators across cohorts were the same. 

The modifications that were made were largely related to how the items were delivered 

vs. modifications to the content itself. More specifically, these modifications included allowing 

more practice time for concepts residents were struggling with (n = 1, for both Cohort A and B), 
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providing additional explanation/clarification about content in response to questions asked by 

residents (n = 2, for both Cohort A and B), and consequently shortening the time spent on other 

items due to time restrictions (i.e., discussions and/or questions took up more time than allotted; 

n = 2, for both Cohort A and B). These modifications to the items delivered are reflected by 

variances in the amount of time spent on workshop sections in each cohort, as shown in Table 4. 

The duration of Workshop One was 80 minutes for Cohort A and 88 minutes for Cohort B.  
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Table 4. Workshop One - Dose delivered and fidelity 
 

 Duration (minutes) Content Delivery and Modification 
Workshop Items Planned Implemented 

 
Item 

Delivered 
Modification 

of Item Delivered 
  Cohort A  Cohort B  Cohort A Cohort B  Cohort A  Cohort B  

Introduction   
Ambivalence 
Righting Reflex 
Purpose of MI 
Spirit of MI 
Engaging  
Focusing 
Evoking 
Planning 
Integrating MI 
Effectiveness 

 

20 27 
 

17  
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 

 
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 
Ö 

 
 
 
 
 
 
 
 

 
Ö 
Ö 

 
 

 
 
 

Eliciting  
Change Talk  

Strategies 
Video Example 
Practical Activity 
Debrief 

 

20 18 
 

34 
 

 
 
Ö 
Ö 
Ö 
Ö 

 
 
Ö 
Ö 
Ö 
Ö 

 
 
Ö 
 

 
 
 
Ö 
Ö 
Ö 
 

Responding to 
Sustain Talk 

Strategies 
Practical Activity 
Debrief  

 

20 23 13  
 
Ö 
Ö 
Ö 

 
 
Ö 
Ö 
Ö 

 
 

 
 
 
Ö 
Ö 

Full Practice 
Evoking practice 

 

20 10 20  
Ö 

 
Ö 

 
Ö 

 

Summary  
Debrief of 
activities 
 

5 2 4  
Ö 

 
Ö 

 
Ö 

 

Note: MI: Motivational Interviewing.  
 
 

Workshop Two. Twenty-one residents from Cohort A and 24 residents from Cohort B 

attended their respective Workshop Two. All 27 targeted workshop items were delivered for both 

Cohort A and B (i.e., as with Workshop One, there was 100% agreement and all PABAKs were 

1.00 between observers and facilitators). Table 5 provides a condensed list of the included 

workshop items.  
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Modifications were observed for 5% of the items for both Cohort A and B (see Table 5). 

There was 100% agreement between the two observers (PABAK = 1.00) and the two facilitators 

(PABAK = 1.00) for (1) the specific items modified and (2) the number of items modified for 

both Cohort A and B. Additionally, no differences were observed for the number of items 

modified between Cohort A and B for both the observer and facilitator checklists, as the averages 

between observers across cohorts and the averages between facilitators across cohorts were the 

same. 

Similar to Workshop One, these modifications made were related to how the items were 

delivered vs. modifications to the content itself. Specifically, these modifications included 

allowing more time for discussion to enhance resident learning (n = 1, for Cohort B), and 

providing additional explanation/clarification to residents about included content in response to 

questions (n = 1, for Cohort A). For Cohort A, this modification (i.e., allowing more time for 

discussion), was reflected in the duration of the workshop introduction, as the time spent on this 

section was twice the amount of time originally allotted (10 vs. 5 minutes). The duration of 

Workshop Two was 81 minutes for Cohort A and 80 minutes for Cohort B. 
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Table 5. Workshop Two - Dose delivered and fidelity 
 

 Duration (minutes) Content Delivery and Modification 
Workshop Items Planned Implemented 

 
Item 

Delivered 
Modification 

of Item Delivered 
  Cohort A  Cohort B  Cohort A Cohort B  Cohort A  Cohort B  

Introduction   
Group discussion 
of barriers 
 

PA definitions 
 

5 10 5  
Ö 
 
Ö 

 
Ö 
 
Ö 

 
Ö 

 

 
 

Evidence from the 
literature on PA  

Prospective Data 
 

RCT Data 

20 20 
 

17 
 

 
 
Ö 

 

Ö 
 

 
 
Ö 

 

Ö 
 

 
 
 
 

 
 
Ö 
 
 

Practical Steps for 
Discussing PA  

PA Vital Sign 
 

Assessing 
readiness for PA 
 

Providing an 
exercise 
prescription 
 

Referral network 
 

Follow-up 
 

50 47 53  
 
Ö 

 

Ö 
 
 

 

Ö 
 

 
 

Ö 
 

Ö 

 
 
Ö 

 

Ö 
 
 

 

Ö 
 

 
 

Ö 
 

Ö 

 
 

 
 
 
 
 

Summary  
Debrief and 
question period  
 

5 4 5  
Ö 

 
Ö 

 
 

 

Note: PA: Physical Activity, RCT: Randomized Control Trial.  
 

4.1.2 Dose Received  

The inter-rater reliability between observers for the recorded number of residents 

disengaged for Workshop One ranged from excellent for Cohort A (ICC = 0.93; 95% CI = 0.84-

0.97) to good for Cohort B (ICC = 0.62; 95% CI = 0.25-0.84; Koo & Li, 2016). For Workshop 

Two, the inter-rater reliability between observers for the recorded number of residents 

disengaged was moderate for both Cohort A (ICC = 0.58; 95% CI = 0.27-0.79) and Cohort B 

(ICC = 0.52; 95% CI = 0.18-0.76).  

For Workshop One, there were no significant differences between the number of 
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residents disengaged between Cohort A (1.97 ± 2.06) and Cohort B (1.79 ± 1.75; t(36) = 0.297, p 

= .768). During Workshop One, the number of residents who were disengaged during each item 

presented and/or discussed (i.e., one scan every three to four-minutes) ranged from zero to six 

individuals for both cohorts. The introductory lecture portion of the MI workshop for both 

cohorts had the highest number of residents who were disengaged in comparison to the other 

components of the workshop.  

For Workshop Two, there were no significant differences between the number of 

residents disengaged between Cohort A (4.21 ± 1.73) and Cohort B (3.90 ± 1.45; t(50) = 0.694, p 

= .491.) During Workshop Two, the number of residents who were disengaged at any one time 

ranged from one to nine individuals for both cohorts. The sections of Workshop Two that yielded 

the highest number of disengaged residents for both cohorts included the presentation of 

evidence from the literature about PA and the presentation of practical steps for providing an 

exercise prescription.   

There were no significant differences in Workshop One knowledge scores between 

Cohort A (4.68 ± 2.14, out of seven) and Cohort B (4.38 ± 1.64; t(41) = 0.538, p = .594). 

However, for Workshop Two, Cohort B (6.63 ± 0.66; out of seven) had significantly higher 

knowledge scores than Cohort A (5.21 ± 1.99; t(39) = 3.174, p =  .007).  

 

4.1.3 Quality/Success  

In general, residents evaluated the overall quality of the intervention favourably (all Ms ³ 

5.05, out of seven; see Table 6). Cohort B residents rated the quality construct (a sub-category of 

overall quality) significantly higher than Cohort A residents for both Workshop One (t(41) = 

3.672, p =  .001) and Workshop Two (t(39) = 2.614, p =  .013; see Table 6 for means and 
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standard deviations).  

 

Table 6. Resident workshop assessment of workshop quality 
 

 Mean ± SD 

Evaluation 
Constructs 

Workshop One 
Cohort A 
(n = 19) 

Workshop One 
Cohort B 
(n = 24) 

Workshop Two 
Cohort A 
(n = 19) 

Workshop Two 
Cohort B 
(n = 22) 

Quality of workshopa 

 
5.05 ± 0.91 6.00 ± 0.78* 5.11 ± 1.24 5.91 ± 0.68* 

Material presented 
was credibleb 

 

5.79 ± 0.79 6.25 ± 0.85 5.95 ±1.08 6.18 ± 0.96 

Material presented 
was usefulb 

5.47 ± 1.65 6.25 ± 0.85 5.16 ± 1.42 5.68 ± 1.43 

Note: Independent t-tests were conducted to determine whether significant differences existed between workshop 
evaluation constructs of Cohort A and B.  
aMeasured on a 7-point scale ranging from 1 (very poor) to 7 (excellent)  
bMeasured on a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree) 
*p < .05, representing a significant difference between cohorts at the same time point  
 
 

Table 7 indicates the mean scores of workshop quality and success as rated by observers 

and facilitators. As observers and facilitators provided high scores (out of seven) on these items, 

it would suggest that they rated the workshop favourably. There were no significant differences 

in ratings of quality by observers and facilitators.  

 

 

 

 

 

 

 

 



 65 

Table 7. Observer and facilitator workshop evaluation of workshop quality 

 Evaluation Constructs 
Workshop Quality of Workshopa 

(mean ± SD) 
Success of Workshopa 

(mean ± SD) 
Workshop One Cohort A   

Observer  6.00 ± 0.00 5.50 ± 0.71 
Facilitator 
 

5.00 ± 0.00 4.50 ± 0.71 

Workshop One Cohort B   
Observer  6.00 ± 0.00 6.50 ± 0.71 
Facilitatorb 
 

5 5 

Workshop Two Cohort A    
Observer  6.00 ± 0.00 6.00 ± 0.00 
Facilitator 
 

6.00 ± 1.41 7.00 ± 0.00 

Workshop Two Cohort B   
Observer  5.50 ± 0.71 6.00 ± 0.00 
Facilitator 6.50 ± 0.71 6.00 ± 0.00 

Note: Independent t-tests were conducted to determine whether significant differences existed between workshop 
evaluation constructs of Cohort A and B. 
aMeasured on a 7-point scale ranging from 1(very poor) to 7 (excellent) 
bThere was only one facilitator who delivered this workshop; thus, only one rating is presented. 
 

Although minor differences in quality/success and knowledge scores were observed 

across cohorts, significant differences were not observed in the dose delivered (i.e., number of 

items delivered), the number of items modified, or the number of residents disengaged across 

cohorts; therefore, it was possible to consider all participants as one group for the outcome 

evaluation analyses (i.e., questionnaires and retrospective medical chart review). 

 

4.2 Outcome Evaluation: Residents’ Social Cognitions Using Questionnaires 

4.2.1 Demographic Information  

There were no significant demographic differences between Cohort A and B residents 

who completed pre-questionnaires (n = 11 and n = 14); consequently, the two cohorts were 

analyzed as one group (n = 25; see Table 8). Participants with complete questionnaire data who 
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received the full intervention (i.e., attended both workshops; n = 15) were considered 

“completers” and included in subsequent analyses. 

Completers had a mean age of 26.21 ± 1.67 years. The majority of participants were 

female (67%) and had 7.53 years (SD=2.03) of post-secondary education. The majority (87%) of 

participants had previous academic experience in Life Sciences/Health Science. While few 

participants had previous BAP (0%) or PAC (27%) training, the majority (67%) had received 

previous MI training. At baseline, more than half of residents (73%) self-reported meeting the 

Canadian PA Guidelines for Adults (CSEP, 2011). The only significant difference between 

completers (n=15) and non-completers (n=10) was found to be in the self-report of meeting the 

Canadian PA Guidelines for Adults, with more completers vs. non-completers self-reported 

meeting the Canadian PA Guidelines for Adults (p = .049).   
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Table 8. Resident demographics of participants included in the evaluation of social cognitions 
 

Characteristic 
 

All 
(n = 25) 

Completers 
(n = 15) 

Non-Completers 

(n = 10) 
Gender    

Male 7 (28) 5 (33) 2 (20) 
Female 18 (72) 10 (67) 8 (80) 

Ethnicity     
Caucasian 24 (96) 14 (93) 10 (100) 
Asian 1 (4) 1 (7) 0 (0) 

Age (years) 26.78 ± 2.73a 26.21 ± 1.67b 27.67 ± 3.81b 

Meeting PA Guidelines 
<150 min/week moderate-vigorous PA 
³150 min/week moderate-vigorous PA 

 

 
11 (44) 
14 (56) 

 
4 (27) 
11 (73) 

 
7 (70) 
3 (30)* 

Years of Post-Secondary Education 7.68 ± 1.95 7.53 ± 2.03 7.90 ± 1.91 

Undergraduate School of Medicine     
Ontario Medical School 13 (52) 8 (53) 5 (50) 
Other Canadian Medical School 9 (36) 4 (27) 5 (50) 
International Medical School 
 

3 (12)  3 (20) 0 (0) 

Previous Academic Program    
Life Sciences/Health Studies 19 (76) 13 (87) 5 (50) 
Kinesiology/Exercise Science/Physical Education 1 (4) 0 (0) 1 (10) 
Other 

 
5 (20) 2 (13) 4 (40) 

Received Previous MI Training     
Yes 15 (60) 10 (67) 5 (50) 
No 10 (40) 5 (33) 5 (50) 

MI Training (Hours)  2.60 ± 1.50 2.90 ± 1.73 2.00 ± 0.71 
Baseline MI Knowledgec  

 
3.67 ± 0.82 3.80 ± 0.79 3.40 ± 0.85 

Received Previous BAP Training     
Yes 0 (0) (0) 0 (0) 
No 25 (100) 15 (100) 10 (100) 

Received Previous PAC Training     
Yes 6 (24) 4 (27) 2 (20) 
No 19 (76) 11 (73) 8 (80) 

PAC Training (Hours)  1.83 ± 0.98 1.75 ± 0.96 2.00 ± 1.41 
Note: BAP: Brief Action Planning, MI: Motivational Interviewing, PA: Physical Activity, PAC: Physical Activity 
Counselling. All values are n (%) except for age, years of post-secondary education, number of hours of MI training, 
baseline MI knowledge, and number of hours of PAC training, which are M ± SD. Examples of “Other” Academic 
Programs include biochemistry, biology, biomedical science, physiology and pharmacology, and teaching. 
Independent t-tests, Chi-Square Tests, and Fisher’s Exact Tests were conducted to determine whether significant 
differences existed between the demographics of completers vs. non-completers.  
aTwo participants declined to report age, n = 23 
bOne participant declined to report age, hence n = 14 and n = 9 respectively 
cMeasured on a 7-point scale ranging from 1 (no knowledge) to 7 (strong knowledge) 
*Indicates a significant difference between completers and non-completers.  
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At pre-intervention, only two participants accurately reported the Canadian PA 

Guidelines for Adults. Following the intervention, the number of participants accurately 

reporting the guidelines increased to seven participants (47%); however, this difference was not 

statistically significant (p = .062).  

There were no statistically significant differences in self-reported frequency of discussing 

PA with adult patients (i.e., aged 18-64 years) as part of their regular practice between pre- and 

post-intervention (pre: 4.40 ± 1.06 vs. post: 4.73 ± 0.88 (out of seven); F(1, 14) = 1.750, p = 

.207, d = 0.34).  

 

4.2.2 Social Cognitions for Discussing PA 

The distributions of the TPB measures were normal, except for affective attitudes, 

instrumental attitudes and intentions for discussing PA with patients, which were negatively 

skewed at both pre- and post-intervention and had p-values less than 0.05 for Shapiro-Wilk’s test 

of normality. However, repeated measures ANOVAs are fairly robust against deviations from 

normality (Schmider, Ziegler, Danay, Beyer, & Buhner, 2010); therefore, the repeated measures 

ANOVAs were run on these items as planned. Internal reliability of the items for each scale were 

reviewed, leading to the removal of one of the PBC items (i.e., “There are factors outside my 

control that would prevent me from discussing PA with my patients”) in order to improve the 

PBC scale internal consistency score [from a  = 0.201 to a  = 0.781 (at pre) and from a  = 0.228 

to a  = 0.581 (at post)]. No other items were removed.  

Descriptive statistics for the TPB variables at both time points are presented in Table 9. 

There were no significant differences between pre- and post-intervention for any of the social 

cognition scales (all ps > .007).  
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Table 9. TPB questionnaire items and descriptive statistics for residents’ social cognitions for discussing PA (n =15)  
 

  Internal Reliability 
Score (α or r) 

Descriptive Statistics 
Time 

Repeated-
Measures 
ANOVA 

Cohen’s d 

TPB construct Response Scale Pre Post Pre Post F Pre-Post 

Attitudes  
Affective attitudes 
1. Complete the statement, “I think 

that discussing physical activity to 
promote my patients’ health is 
generally ____.” 

a. bad practice/good practice 
b. unhelpful/helpful 
c. inappropriate/appropriate 
d. unnecessary/necessary 

 
Instrumental attitudes 
2. Attending the physical activity 

counselling workshop will help me 
discuss physical activity with my 
patients.  

 

 
 
1 = Strongly disagree 
7 = Strongly agree 
Anchors represent 
extremes (1/7) on a 
seven-point Likert 
scale 
 
 
 
 
1 = Strongly disagree 
7 = Strongly agree 
 

 
 
a = 0.380 

 
 
 
 
 
 
 
 

 

 
 
a = 0.562 

 
 

6.55 ± 0.41 
 
 
 
 
 
 
 
 

5.87 ± 0.74 

 
 

6.50 ± 0.50 
 
 
 
 
 
 
 
 

5.40 ± 1.45 

 
 

F(1, 14) = 0.085, 
p = .774 

 
 
 
 
 
 
 

F(1, 14) = 1.356, 
p = .264 

 
 

 
 

0.08 
 
 
 
 
 
 
 
 

-0.32 
 

Perceived-Behavioural Control   
1.  Discussing PA with patients:  

a. Discussing physical 
activity with my patients 
is:  

 

 
 
1 = Very difficult 
7 = Very easy  

 
a = 0.781 

 
a = 0.581 

 

 
5.65 ± 0.71 

 
5.47 ± 0.57 
 
 

 
F(1, 14) = 3.738, 

p = .074 

 
-0.53 

b. I am confident that I could 
discuss physical activity 
with my patients if I 
wanted to.  

 

1 = Strongly disagree 
7 = Strongly agree 
 

      

c. I have complete control 
over whether or not to 
discuss physical activity 
with my patients. 

 

1 = Strongly disagree 
7 = Strongly agree 
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d. How likely is it that you 
would discuss physical 
activity with your patients 
in the next four weeks?  

 

1 = Very unlikely 
7 = Very likely 

      

e. If you were really 
motivated and had all the 
resources that you needed, 
how confident are you in 
your ability to discuss 
physical activity with your 
patients? 

 

1 = Not at all 
confident  
7 = Very confident 

      

2. Motivating patients to participate 
in PA:  

a. If you were really 
motivated and had all the 
resources that you needed, 
how confident are you in 
your ability to motivate 
your patients to participate 
in physical activity? 

 

 
 
1 = Not at all 
confident  
7 = Very confident 

   
5.20 ± 1.15 

 
5.13 ± 0.92 

 
F(1, 14) = 0.072, 

p = .792 

 
-0.07 

Subjective Norms  
a. Most general practitioners 

discuss physical activity to 
promote patients’ health. 

 
b. The Canadian Medical 

Association would 
approve of me discussing 
physical activity to 
promote my patients’ 
health.  

 
1: Strongly Disagree 
7: Strongly Agree 
 
 
1: Strongly Disagree 
7: Strongly Agree 

 
a = 0.691 

 

 
a = 0.703 

 
5.72 ± 0.77 

 
 

 
5.90 ± 0.65 

 
 
 

 
F(1, 14) = 0.876, 

p = .365 
 
 

 
0.24 

 
 
 
 
 

 
c. Other physicians think I 

should discuss physical 
activity with my patients.  

 
1: Strongly Disagree 
7: Strongly Agree 
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d. My patients think I should 

discuss physical activity 
with them.  

 

 
1: Strongly Disagree 
7: Strongly Agree 

      

Intentions 
1. Discussing PA with patients:  

a. I intend to discuss physical 
activity with my patients 
to promote their health.  

 
b. I would like to discuss 

physical activity with my 
patients to promote their 
health.  

 

 
 
 
1: Strongly Disagree 
7: Strongly Agree 
 
 
1: Strongly Disagree 
7: Strongly Agree 

 
a = 0.909 

 
a = 0.816 

 

 
6.36 ± 0.72 

 
 
 
 

 
6.42 ± 0.57 

 
 
 
 

 
F(1, 14) = 0.089, 

p = .770 
 
 

 
0.08 

 
 
 
 

c. I plan to discuss physical 
activity with my patients 
to promote their health. 

  

1: Strongly Disagree 
7: Strongly Agree 

      

2. Seeking out additional information:  
In the next four weeks, I intend to 
seek out additional information… 

a. …about physical activity 
for my patients. 

 

 
 
 
1: Strongly Disagree 
7: Strongly Agree 

r = 0.894 
p < 0.001 

r = 0.913 
p < 0.001 

4.77 ± 1.56 4.40 ± 1.21 F(1, 14) = 0.850, 
p = .372 

 

-0.24 

b. …to use to motivate my 
patients to engage in 
physical activity.  

1: Strongly Disagree 
7: Strongly Agree 

      

        
Note: PA: Physical Activity, TPB: Theory of Planned Behaviour. Using the Bonferroni method, alpha was adjusted for the seven comparisons (a= 0.05/7 = 
.007). 
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4.2.3 Barriers for Discussing PA 

 Descriptive statistics for the barrier items at both time points are presented in Table 10. 

A significant increase in the item examining whether participants feel they have adequate 

training to discuss PA (i.e., barrier of training) was observed from pre- to post-intervention (pre: 

4.73 ± 0.96 vs. post: 5.53 ± 0.74 (out of seven); F(1,14) = 10.839, p = .005, d = 0.87). While not 

statistically significant, the post-intervention increase in participants reported having resources 

they need to discuss PA (i.e., barrier of resources) yielded a large effect size (Table 10).  
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Table 10. Barrier items and descriptive statistics for residents’ agreement with barriers to 
discussing PA with their patients (n = 15)  
 

 Descriptive Statistics 
Time  

Repeated-
Measures ANOVA 

Cohen’s d 

Barrier Item 
 

Pre Post 
 

F Pre-Post 

Belief in effectiveness  
1. I believe that discussing physical 

activity with my patients will 
improve their physical activity 
behaviour.  

 

 
5.47 ± 1.30 

 
5.00 ± 1.00 

 
F(1, 14) = 1.777,  

p = .204 
 

 
-0.35 

Training 
2. I feel that I am adequately 

prepared/trained to discuss physical 
activity with my patients.  

 

 
4.73 ± 0.96 

 
5.53 ± 0.74 

 

 
F(1, 14) = 10.839,  

p = .005* 
 

 
0.87 

Time 
3. I have adequate time during a routine 

appointment, checkup or 
consultation to discuss physical 
activity with a patient.  

 

 
3.53 ± 1.30 

 
3.53 ± 1.25 

 
F(1, 14) = 0.000,  

p = 1.000 
 

 
0.00 

Priority 
4. I feel that discussing physical 

activity with a patient is a priority.  
 

 
4.73 ± 0.88 

 
4.93 ± 1.03 

 
F(1, 14) = 0.457,  

p = .510 
 

 
0.18 

Professional Role 
5. I feel that another healthcare 

professional should discuss physical 
activity with my patients.  

 

 
4.00 ± 1.73 

 
4.27 ± 1.53 

 
F(1, 14) = 0.348,  

p = .565 
 

 
0.16 

Resources 
6. I have the resources I need to discuss 

physical activity with a patient.  

 
4.40 ± 0.99 

 
5.20 ± 0.86 

 
F(1, 14) = 9.333,  

p = .009 
 

 
0.79 

Note: All items measured on a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree). Using the 
Bonferroni method, alpha was adjusted for the 6 comparisons (a= 0.05/6 = .008).  
* p < .008.  
 
 
4.2.4 Participant Intervention Feedback 

The scores listed in Table 11 indicate the mean score for each of the intervention 

feedback items. Participants scored each of the items favourably (all Ms ³ 4.93 out of seven), 

suggesting participants perceived that the intervention content was of value to them as family 

medicine residents and that the intervention overall was ‘very good’. 
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Table 11. Participant intervention feedback (n = 15) 
 

Items Response Scale Descriptive Statisticsa 

Intervention Content (7 items)   

Amount Learned 
1. I learned a lot of new information at the 

Physical Activity Counselling Workshop.  
 

 
1 = Strongly disagree 
7 = Strongly agree 

 
4.93 ± 1.28 

 

Interesting Information  
2. The information in the Physical Activity 

Counselling Workshop was interesting.  
 

 
1 = Strongly disagree 
7 = Strongly agree 

 
5.47 ± 1.55 

Usefulness  
3. The information in the Physical Activity 

Counselling Workshop was useful to me as a 
family medicine resident.  

 

 
1 = Strongly disagree 
7 = Strongly agree 

 
5.53 ± 1.41 

Easy to Understand 
4. The information in the Physical Activity 

Counselling Workshop was easy to understand. 
  

 
1 = Strongly disagree 
7 = Strongly agree 

 
6.40 ± 0.63 

Credible Information  
5. The information in the Physical Activity 

Counselling Workshop was credible.  
 

 
1 = Strongly disagree 
7 = Strongly agree 

 
5.93 ± 0.70 

Personal Importance 
6. The Physical Activity Counselling Workshop 

was personally important to me.  

 
1 = Strongly disagree 
7 = Strongly agree 

 
5.60 ± 1.12 

Recommendation 
7. I would recommend the Physical Activity 

Counselling Workshop for future use within 
the family medicine resident curriculum. 

 

 
1 = Strongly disagree 
7 = Strongly agree 

 
5.33 ± 1.88 

Intervention Overall Feedback (2 items)    

Rating of Speakers 
8. Please rate the speakers at the Physical 

Activity Counselling Workshop.  
 

 
1 = Very poor 
7 = Excellent 

 
5.73 ± 1.10 

Rating of Overall Quality  
9. Please rate the overall quality of the Physical 

Activity Counselling Workshop. 
 

 
1 = Very poor 
7 = Excellent 

 
5.53 ± 1.36 

aValues are M ± SD.  
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4.3 Outcome Evaluation: Residents’ Behaviour Using Retrospective Medical 

Chart Review 

4.3.1 Resident Demographics  

The majority of participants across both conditions were female with a mean age of 26.44 

± 1.72. There were no significant gender and age differences between the intervention and non-

intervention conditions (see Table 12). 

 

Table 12. Resident demographics of participants included in the retrospective medical chart 
review 
 

Characteristic 
 

Intervention Group 
(n = 15) 

Non-Intervention Group 

(n = 15) 
 

Gender    
Male 5 (33) 7 (47)  
Female 10 (67) 8 (53) p = .46 

Age (years) 26.21 ± 1.67b 26.67 ± 1.79 p = .47 
Note: All values are n (%) except for age which is M ± SD. Independent t-tests and Fisher’s Exact Tests were 
conducted to determine whether significant differences existed between the demographics of the non-intervention 
and intervention group.  
bOne participant declined to report age, hence n = 14  
 

4.3.2 Resident Behaviour for Discussing PA 

There was one outlier within the intervention condition at pre-intervention as assessed by 

boxplot, which was replaced with a value within three standard deviations of the mean. Once the 

outlier was removed, the data was normally distributed as determined by Shapiro-Wilks test.  

A 2 x 2 mixed ANOVA revealed a statistically significant group x time interaction, F(1, 

28) = 5.395, p = .038, partial h2 = 0.16. To investigate the significant interaction (see Figure 3), 

four follow-up t-tests, using a Bonferroni-corrected alpha of .0125 (.05/4), were conducted. 

There was no significant difference in pre-behaviour between the intervention and non-

intervention conditions (2.6 ± 1.88 vs. 2.8 ± 1.52, respectively; t(28) = 0.320, p = .751, d = -
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0.12). However, there was a significant difference in post-behaviour between the two conditions, 

where on average PA was discussed at more patient visits within the intervention condition than 

within the non-intervention condition (3.4 ± 1.80 vs. 1.93 ± 0.96, respectively, t(28) = 2.778, p = 

.011, d = 1.06). Finally, there was a non-significant increase in behaviour from pre- to post-

intervention for the intervention condition (pre: 2.6 ± 1.88, post: 3.4 ± 1.80, t(14) = 1.492, p = 

.158 , d = 0.39), while a non-significant decrease in behaviour from pre- to post-intervention was 

observed for the non-intervention condition (pre: 2.8 ± 1.52, post: 1.93 ± 0.96, t(14) = 1.818, p = 

.091 , d = -0.48).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Number of patient visits where PA discussed at pre- and post-intervention in both the 
intervention and non-intervention conditions. *Indicates a significant difference between 
conditions at post-intervention, p < .0125.  
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4.3.3 Type of PA Discussion by Residents 

  When PA was discussed with patients it was predominately in the form of assessment of 

PA level (e.g., inactive or active), followed by providing PAC, with arrangement of PA referral 

and/or follow-up being the least executed by residents (see Table 13). Of note, not all residents 

who provided PAC recorded assessing patient PA level within the medical chart (i.e., they 

recorded a patient’s PA plan for the next month without indicating current PA levels). 

All expected cell frequencies were greater than five for ‘assessment of PA level’ and 

‘PAC’; however, expected cell frequencies were less than five for ‘arrangement of PA referral 

and/or follow-up’. Consequently, Chi-square tests were only computed for ‘assessment of PA 

level’ and ‘PAC’. At post-intervention, compared to the non-intervention condition, a 

significantly larger number of patient visits in the intervention condition included an assessment 

of patient PA levels (c2(1) = 5.439, p = .020).  

 

Table 13. Type of PA discussion in patient visits pre- and post-intervention 
 

 Intervention Non-Intervention 

Number of Patient Visits Containing: Pre 
n = 150 

Post 
n = 150 

Pre 
n = 150 

Post 
n = 150 

Assess Patient PA 35 (23) 43 (29)* 35 (23) 26 (17) 

PAC 18 (12) 25 (17) 24 (16) 18 (12) 

Arrange Referral and Follow-Up 4 (3) 3 (2) 0 (0) 1 (0.7) 
Note: PA: Physical Activity, PAC: Physical Activity Counselling. All values are n (%).  
*Indicates a significant difference between intervention conditions at post-intervention, p < .05 
 

4.3.4 Patient Demographics  

There were some significant demographic differences between the various groups of 

patients who received PA discussion compared with those that did not (see Table 14). In the 

intervention condition (at both pre-intervention (t(148) = 2.546, p = .012) and post-intervention 
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(t(148) = 3.436, p = .001)) as well as the non-intervention (at post-intervention only (t(148) = 

2.729, p = .007)) residents were more likely to discuss PA with patients who were older. At post-

intervention, residents were less likely to discuss PA with patients who had zero comorbidities 

for both the intervention (c2(1) = 7.539, p = .006) and non-intervention conditions (c2(1) = 

11.679, p = .001). 
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Table 14. Demographics of patients whose visits were included in the medical chart review  
 

Note: All values are n (%) except for age, which is M ± SD. Independent t-tests, Chi-square tests, and Fisher’s Tests were conducted to determine whether significant differences 
existed between the demographics of the patients that PA was discussed with vs. those it was not for each time point, for both conditions. A number of patients have multiple 
comorbidities, so columns do not add up to 100% for ‘comorbidities’. Using the Bonferroni method, alpha was adjusted (a= 0.05/4 = .0125).  
**significantly different at p < .001 
*significantly different at p < .0125 

 Intervention Condition Non-Intervention Condition 
 Pre 

n = 150 
Post 
n = 150 

Pre 
n = 150 

Post 
n = 150 

PA Discussion No 
n = 110 

Yes 
n = 40 

No 
n = 99 

Yes 
n = 51 

No 
n = 108 

Yes 
n = 42 

No 
n = 121 

Yes 
n = 29 

Female 72 (65) 23 (58) 72 (73)** 19 (37) 59 (55) 21 (50) 81 (67) 17 (59) 

Age 42.5 ± 12.95 48.38 ± 11.13* 41.37 ± 14.08 49.22 ±11.41** 46.79 ± 13.08 45.79 ± 12.02 41.67 ± 12.58 48.72 ± 12.03* 

Comorbidities 
 

Anxiety or depression 
 

Hypertension 
 

Dyslipidemia 
 

Sleep apnea 
 

Osteoporosis 
 

Asthma or COPD 
 

Hypothyroidism 
 

Obesity  
 

Arthritis or arthrosis  
 

Heart or vascular disease 
 

Type 2 diabetes or 
prediabetes 

 
 

35 (35) 
 

20 (16) 
 

8 (7) 
 

15 (14) 
 

3 (3) 
 

18 (16) 
 

6 (6) 
 

11 (10) 
 

15 (14) 
 

14 (13) 
 

11 (10) 

 
 

10 (25) 
 

9 (23) 
 

8 (20) 
 

5 (13) 
 

3 (8)  
 

4 (10)  
 

2 (5) 
 

7 (17.5) 
 

5 (13) 
 

4 (10) 
 

7 (18) 

 
 

36 (36) 
 

19 (19) 
 

7 (7) 
 

9 (9) 
 

1 (1) 
 

20 (20) 
 

9 (9) 
 

11 (11) 
 

17 (17) 
 

10 (10) 
 

8 (8) 

 
 

17 (33) 
 

13 (26) 
 

9 (18) 
 

7 (14) 
 

3 (6) 
 

3 (6) 
 

3 (6) 
 

8 (16) 
 

11 (22) 
 

7 (14) 
 

5 (10) 

 
 

34 (34) 
 

23 (21) 
 

19 (18) 
 

14 (13) 
 

0 (0) 
 

17 (16) 
 

12 (11) 
 

5 (5) 
 

20 (19) 
 

14 (13) 
 

23 (21) 

 
 

13 (31) 
 

5 (12) 
 

6 (14) 
 

8 (19) 
 

1 (2) 
 

3 (7) 
 

0 (0) 
 

4 (10) 
 

3 (7) 
 

6 (14) 
 

5 (12) 

 
 

30 (24) 
 

15 (12) 
 

7 (6) 
 

12 (10) 
 

3 (2) 
 

17 (14) 
 

3 (2) 
 

9 (7) 
 

16 (13) 
 

13 (10) 
 

7 (6) 

 
 

7 (28) 
 

11 (44)** 
 

6 (24)* 
 

3 (12) 
 

0 (0) 
 

7 (28) 
 

2 (8) 
 

1 (4) 
 

3 (12) 
 

1 (4) 
 

10 (40)** 

Number of Comorbidities 
 

Zero 
 

One 
 

Two 
 

Three 
 

Four 
 

Five 
 

Six or More 

 
 

38 (35) 
 

29 (26) 
 

19 (17) 
 

14 (13) 
 

5 (4) 
 

3 (3) 
 

2 (2) 
 

 
 

12 (30) 
 

10 (25) 
 

7 (18) 
 

6 (15) 
 

4 (10) 
 

0 (0) 
 

1 (2) 

 
 

37 (38)* 
 

28 (28) 
 

13 (13) 
 

8 (8) 
 

6 (6) 
 

2 (2) 
 

5 (5) 

 
 

8 (16) 
 

20 (39) 
 

10 (20) 
 

8 (16) 
 

4 (7) 
 

0 (0) 
 

1 (2) 

 
 

33 (30) 
 

28 (26) 
 

18 (17) 
 

10 (9) 
 

12 (11) 
 

4 (4) 
 

3 (3) 

 
 

16 (38) 
 

11 (26) 
 

8 (19) 
 

3 (7) 
 

2 (5) 
 

2 (5) 
 

0 (0) 

 
 

54 (45)* 
 

39 (32) 
 

14 (12) 
 

4 (3) 
 

4 (3) 
 

5 (4) 
 

1 (1) 

 
 

3 (10) 
 

11 (38) 
 

5 (17) 
 

7 (24)* 
 

1 (4) 
 

2 (7) 
 

0 (0) 
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4.3.5 Nurse Documentation of Patient PA 

There was no statistically significant association between nurse documentation of 

patients’ PA and residents’ discussion of PA at pre-intervention for either the intervention (c2(1) 

= 0.915, p = .339) or non-intervention condition (c2(1) = 0.007, p = .935). However, at post-

intervention there was a statistically significant association between nurse documentation of PA 

and residents’ discussion of PA for both the intervention (c2(1) = 9.638, p = .002) and the non-

intervention conditions (c2(1) = 4.713, p = .030).  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 81 

Chapter 5  

Discussion 

 

This study sought to determine the impact of an interactive, workshop-based intervention 

on first year family medicine residents’ social cognitions and behaviour for discussing PA with 

patients. Although the intervention was successfully delivered, as determined by a process 

evaluation, in contrast to our hypothesis, the intervention did not significantly change residents’ 

social cognitions for discussing PA with patients.  However, the intervention was able to 

significantly increase residents’ perception of feeling adequately trained to discuss PA with 

patients. In addition, we saw no changes in residents’ behaviour for discussing PA with patients 

from pre- to post-intervention. However, non-significant increases in PA discussion behaviour in 

the intervention condition and non-significant decreases in PA discussion behaviour in the non-

intervention condition produced a significant difference in PA discussion behaviour between the 

two conditions at post-intervention. This result suggests that although the intervention did not 

improve residents’ behaviour, it did maintain residents’ PA discussion behaviour from pre- to 

post-intervention. Thus, it is possible that an educational intervention may be sufficient to 

prevent a decline in residents’ PA discussion behaviour for discussing PA within the extremely 

demanding first year of their family medicine residency. 

 

5.1 Process Evaluation  

Intervention dose delivered, and fidelity were not significantly different between cohorts. 

The few modifications that were made to the intervention items concerned delivery, rather than 

content of the items, and were made to enhance residents’ learning.  Specifically, the 
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modifications allowed more practice time for activities that residents found challenging, as well 

as additional time for discussion and/or clarification following resident questions. Tailoring 

interventions to audience needs has previously been described as a key feature for improving the 

likelihood of successful integration of knowledge into clinical practice (Bloom, 2005); therefore, 

future workshops should allot additional time to allow for tailoring of the intervention delivery to 

meet the needs of the attendees.  

Observers noted that during both workshops, the greatest number of residents were 

disengaged during the didactic portions of the workshops, suggesting that intervention dose 

received by attendees may be influenced by the educational method utilized. Didactic techniques 

utilized in continuing medical education have been found to be the least effective for changing 

providers’ clinical behaviour (Forsetlund et al., 2009); however, as residents receive no other 

allocated time within their curriculum to learn about strategies for discussing PA with patients, it 

was important to provide them with this foundational knowledge. Active learning strategies such 

as role playing, case discussion, and honing newly acquired practice skills have been shown to 

enhance the effectiveness of continuing medical education on clinicians’ behaviour (Bloom, 

2005). Although the intervention in the current study did use several active learning strategies 

(such as role playing and case studies), placing a greater emphasis on active learning over 

didactic approaches is recommended for future iterations of the intervention to enhance 

residents’ focus on content and thus the potential likelihood of behaviour change (Bloom, 2005).  

Compared to Cohort A, Cohort B had significantly higher knowledge scores for 

Workshop Two and rated the quality of Workshops One and Two significantly higher. As there 

were no differences between the number of residents disengaged between Cohort A and B, other 

factors may have impacted residents’ ability to recount the information presented during the 
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workshop on the knowledge test. A potential explanation may be that the facilitators’ self-

efficacy for delivering the workshop may have increased with successive implementation, with 

Cohort B receiving Workshops One and Two after Cohort A.  Although facilitators practiced 

delivering the Workshops to EIMC-QU members prior to delivering the Workshops to Cohort A, 

it is possible that rehearsing intervention delivery to a less familiar audience would have been 

beneficial to improve facilitators’ self-efficacy. Facilitators’ self-efficacy for intervention 

delivery has been identified as one of at least 23 implementation variables that can influence 

intervention effectiveness in general (Durlak and DuPre, 2008), as well as specifically in the 

context of educational workshops that aim to enhance PA-discussion among health care 

professionals (Tomasone et al., 2014). While it is not possible to examine all factors influencing 

intervention implementation in any one study (Durlak & DuPre, 2008), future process 

evaluations should strive to examine additional factors related to the intervention 

implementation. 

 

5.2 Outcome Evaluation: Residents’ Social Cognitions Using Questionnaires 

While the intervention within this study was framed around the TPB which has 

previously been shown to be beneficial for promoting healthcare professional behaviour change 

(Eccles et al., 2005; Eccles et al., 2012; Galaviz et al., 2017; Godin et al., 2008; Tomasone et al., 

2014), there were no significant changes in residents’ social cognitions for discussing PA with 

patients from pre- to post-intervention. However, participants’ social cognitions for discussing 

PA with patients remained relatively high from pre- to post-intervention indicating that ceiling 

effects may have been observed. Due to high intentions at baseline, it is possible that a post-
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intentional construct (such as planning; Sniehotta et al., 2014) which is not captured by the TPB 

may be influencing residents’ behaviour for discussing PA with patients. 

From pre- to post-intervention, residents reported significant increases in feeling 

adequately prepared/trained to discuss PA with their patients, and the item assessing residents’ 

feeling that they had the resources they needed to discuss PA approached significance. However, 

overcoming barriers relating to adequate training and resources for PA discussion was not 

sufficient to increase residents’ social cognitions for discussing PA (e.g., PBC). These findings 

reflect those of Antognoli and colleagues (2017), who found that formal teaching of obesity, 

nutrition, and PA-related content and guidelines was associated with greater knowledge among 

primary care residents but was also associated with poorer attitudes and perceived professional 

norms by primary care residents. Additionally, a study by Malatsky et al. (2015) found that 20 

hours of lifestyle medicine training improved family medicine residents’ knowledge and self-

efficacy for consultation about lifestyle but did not improve attitudes for consultation. Together, 

these findings suggest that while providing education (i.e., knowledge dissemination) on PA 

promotion is sufficient to improve knowledge on PA and feelings of preparedness to discuss PA, 

it may not be enough to see improvement in social cognitions. Previous research examining 

guideline implementation in clinical settings has demonstrated that the most effective strategies 

at changing providers’ behaviour involve minimizing the barriers of time and task complexity 

(Fischer, Lange, Klose, Greiner, & Kraemer, 2016; Green, Wyszewianski, Lowery, Kowalski, & 

Krein, 2007). Addressing these barriers may also be important for encouraging changes in 

residents’ PA discussion social cognitions, specifically PBC, and subsequently their behaviour; 

however, alleviating these barriers requires organizational-level vs. individual-level 

interventions. For instance, such interventions may include lengthening patient appointments 
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(i.e., minimize time constraints) and integrating PA assessment into electronic medical records 

(i.e., minimize task complexity). Accordingly, future interventions aiming to increase PA 

discussion among residents should consider including strategies beyond the individual-level to 

better address barriers to resident behaviour change. 

An encouraging finding of this study was the positive feedback received from 

participants on the resident intervention feedback portion of the questionnaire. Participants found 

the intervention content and delivery to be engaging and of value to them. These findings suggest 

that residents feel that learning to effectively discuss PA with patients and gain skills that they 

can use in clinic is of personal importance to them. Consequently, some form of intervention 

should continue to be offered to family medicine residents and in future, efforts should be made 

to explore avenues for integrating PA-promotion into residency training programs across 

Canada.  

 

5.3 Outcome Evaluation: Residents’ Behaviour Using Retrospective Medical 

Chart Reviews 

Findings from the medical chart review suggest that residents in both the intervention and 

non-intervention conditions discussed PA with patients in approximately 27% of the reviewed 

patient visits at pre-intervention. This percentage is lower than previous studies utilizing chart 

reviews to determine the extent to which primary care providers discuss PA with their patients. 

For example, 52% (Baillot et al., 2018) and 43% (Galaviz et al., 2017) of a sample of adult 

patients had their PA level assessed by primary care providers during an 18-month and one-

month period, respectively.  The observed difference in PA discussion in the current study may 

be attributed to the fact that previous studies examined primary care providers who were no 
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longer in residency and thus had more years of clinical experience.  In line with previous 

research, older and more experienced primary care providers asked, assessed, referred, 

counseled, and prescribed PA more frequently than their younger counterparts (Petrella et al., 

2007; Walsh, Swangard, Davis, & McPhee, 1999). Additionally, in the study conducted by 

Galaviz and colleagues (2017) this higher percentage of PA discussion may also be attributed to 

the paternalistic nature of the healthcare setting within Mexico, whereby physicians told to 

change their behaviour are more likely to comply (Brown et al., 2005). Despite this discrepancy 

with previous literature, this study is the first to highlight the percentage of patient visits during 

which family medicine residents discuss PA using medical chart review. 

Although residents in both the intervention and non-intervention conditions exhibited 

similar baseline behaviour for discussing PA with patients, at post-intervention, residents in the 

intervention condition had significantly greater PA discussion behaviour than residents in the 

non-intervention condition.  Interestingly, this significant difference between conditions resulted 

from non-significant increases in behaviour from pre-to-post in the intervention condition, and 

non-significant decreases in behaviour from pre-to-post in the non-intervention condition. 

Consequently, it is possible that the intervention may have prevented the decline in residents’ 

discussion of PA with patients that was seen in the non-intervention condition. These findings 

are in line with the literature, where continuing medical education (such as the intervention 

provided to residents within this study) has been shown to maintain provider performance of 

clinical behaviours (Davis & Galbraith, 2008). Thus, although the intervention did not 

significantly enhance PA discussion behaviour, it maintained residents’ baseline level of PA 

discussion, suggesting that intervening about PA discussion during residency is worthwhile. 
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The decline in behaviour observed within the non-intervention condition may be 

explained by the regulation of behaviour via heuristics. When a behaviour is performed 

frequently, humans begin to use a heuristic decision-making strategy (i.e., a cognitive shortcut 

whereby all the consequences of enacting a certain behaviour are not scrutinized prior to 

engaging in the behaviour; Shah & Oppenheimer, 2008).  Heuristics operate via automatic 

cognition, which is rapid, intuitive, and guided by a set of largely unconscious processes that 

occur in response to cues. In contrast, reflective cognition is slow and effortful, and is guided by 

conscious, rational decision-making (Evans & Stanovich, 2013; Helfrich et al., 2018; Sladek, 

Phillips, & Bond, 2006).  When a behaviour is repeated within the same context (e.g., a health 

care setting), the control of behaviour gradually shifts from being consciously-guided (i.e., by 

one’s beliefs, attitudes, and intentions) to being triggered by situational or contextual cues (e.g., a 

patient who has experienced weight gain may cue a provider to discuss PA; Nilsen, Roback, 

Broström, & Ellström, 2012).  Heuristics have been shown to be applied by health care providers 

during processes of clinical decision making as a way to cope with increasing demands on 

limited cognitive resources and the task environment in which they practice (Croskerry, 2002; 

Croskerry, 2009; Marewski & Gigerenzer, 2012). First year family medicine residents face a 

number of cognitive demands, such as adjusting to long work hours, coping with patients who 

have numerous medical concerns, becoming responsible for the outcomes of patient care, and 

learning and following the clinical protocols in place (Hurst et al., 2013; Martin et al., 2017). 

Thus, as time progresses, residents likely develop heuristics for the treatment of patients in order 

to cope with these increasing demands (Wegwarth, Gaissmaier, & Gigerenzer, 2009). For the 

non-intervention residents in the current study, these heuristics may have included defaulting to 

behaviours that arise more consistently than PA discussion within clinic. For example, over time, 
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non-intervention condition residents may have developed heuristics for prescribing metformin 

for the treatment of prediabetes or encouraging psychotherapy for patients with mental health 

concerns instead of discussing PA with patients as treatment options (Bélanger et al., 2017), 

potentially accounting for their decrease in PA discussion behaviour from pre- to post-

intervention.  

The regulation of behaviour via heuristics may also explain the maintenance of behaviour 

observed within the intervention condition. The increase, albeit non-significant, in PA discussion 

behaviour at post-intervention could be a result of the residents in the intervention condition 

relying on the availability heuristic. The availability heuristic refers to accessing information that 

is easier to retrieve either because it is computed quickly or has been made easily available 

through recent experience (i.e., attending an educational workshop), increasing the likelihood of 

the behaviour being performed (Croskerry, 2003; Mamede et al., 2010). Compared to the non-

intervention condition, intervention condition residents were provided with PA knowledge, 

resources, and skills; and PA discussion was formally encouraged through their curriculum, 

potentially fostering the availability heuristic for PA discussion. Therefore, the delivery of the 

intervention to residents within the intervention condition may have (1) prevented residents from 

developing or defaulting to alternative heuristics that are commonly seen in clinic that may result 

in decreases in PA discussion, and/or (2) generated an availability heuristic regarding PA 

discussion. Heuristics have not been examined in the context of PA discussion in health care 

settings; therefore, more work needs to be done to explore (1) the role of de-implementing 

existing heuristics to make room for PA discussion, and (2) how to develop and encourage 

heuristics for PA discussion.  
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A lack of significant change in PA discussion in the intervention condition may also be 

attributed to the nature of the intervention. Although educational workshops are a preferred 

means of continuing medical education for primary care providers (Stancic et al., 2003), and this 

means was requested by the Department of Family Medicine stakeholders, educational 

workshops may not be the most effective intervention tool to help residents adopt complex 

behaviours, such as discussing PA with patients (Forsetlund et al., 2009; Grimshaw, Eccles, 

Lavis, Hill, & Squires, 2012).  Moreover, educational workshops focus exclusively on reflective 

processing for behaviour change to occur (i.e., knowledge must be reflected on to be assimilated 

into memory, then consciously retrieved when called upon); such interventions may miss 

addressing the automatic processing aspect of cognition that influences residents’ behaviour in 

clinic (Presseau et al., 2014). As both reflective and automatic processes have been shown to 

operate in parallel and predict ongoing behaviours, specifically in relation to clinician behaviour, 

it may be more effective to address both processes within an intervention (Presseau et al., 2014). 

For example, future interventions that provide relevant information for behaviour change to 

residents through the use of interactive educational methods (i.e., targeting reflective processes) 

should also consider incorporating prompts or cues to remind residents to discuss PA when in 

practice (i.e., targeting automatic processes; Presseau et al., 2014).  Thus, the current intervention 

may be enhanced by including a prompt in OSCAR that appears when a resident opens a 

patient’s chart, or by including patient-mediated prompts. 

Furthermore, the regulation of behaviour by both reflective and automatic processes may 

explain the lack of change in social cognitions observed from pre- to post-intervention. The TPB, 

along with other predominant, individual-level theories of behaviour, proposes that behaviour is 

determined by a reflective process of active decision-making (Godin et al., 2008). While the TPB 
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has been shown to predict provider intentions (Tomasone et al., 2014) and behaviour (Galaviz et 

al., 2017) for discussing PA, behaviour has only been previously measured via self-report 

(Galaviz et al., 2017). Previous literature has found that primary care providers do not accurately 

self-assess their behaviour, and tend to over-report their performance (Davis et al., 2006). In 

addition, self-report measures are reflective in nature and may not capture the cognitive 

automatic process that occurs when residents are actually performing the behaviour in practice. 

Interventions may be successful in improving (or maintaining already high) social cognitions, 

but these high social cognitions may not be successfully converted into desired practice if the 

behaviour itself has an element of automaticity (Nilsen et al., 2012), as potentially was the case 

in our study. Consequently, it is possible that the TPB does not hold for residents’ behaviour for 

discussing PA with patients in actual practice, and an alternative theory may need to be used to 

examine the effect of an intervention on both the reflective and automatic processes which 

underlie this resident behaviour (Presseau et al., 2014; Sladek et al., 2006). One such model that 

may prove effective in both designing and evaluating interventions for changing provider 

behaviours in practice is the COM-B Model which takes into account both the reflective and 

automatic sources of motivation that generate behaviour (Michie, van Stralen, & West, 2011).  

Examination of the type of PA discussion revealed that a greater number of residents 

within the intervention condition specifically assessed patient PA at post-intervention in 

comparison to residents within the non-intervention condition. It was observed that, within both 

conditions and time points, residents were more likely to assess a patient’s PA level than provide 

PAC, and relatively few arranged PA referral and/or follow-up. This low provision of PAC and 

arranging PA referral and/or follow-up could be explained by residents’ lack of: time and 

resources, confidence with specifically prescribing PA, standard format for assessing and 
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prescribing PA within clinic, and/or limited familiarity with their patients compared to their more 

senior colleagues (Kennedy & Meeuwisse, 2003; Petrella & Wight, 2000). As demonstrated by 

questionnaire findings, the intervention did not result in the reduction of some of these barriers 

(e.g., time and priority), otherwise we may have seen more of these complex behaviours 

performed. While previous studies (Petrella et al., 2007; Walsh et al., 1999) have found that 

primary care providers who are in practice longer than six years tend to provide more complex 

types of PA discussion (e.g., PAC, PA prescription, referral) than more recent graduates, studies 

examining PA discussion behaviour in more senior physicians still find that physicians perform 

less complex types of PA discussion more frequently than the complex types (Baillot et al., 

2018; Galaviz et al., 2017; Petrella et al., 2007).  For example, Galaviz and colleagues (2017) 

found that when examining the implementation of the 5-As Model for PA discussion, assessing 

and advising were the most commonly utilized strategies by primary care providers, while 

agreeing, assisting, and arranging were rarely completed. In other studies (Baillot et al., 2018; 

Petrella et al., 2007), primary care providers were also more likely to assess PA levels than 

provide PAC and very few referred patients to other fitness professionals for assessment and PA 

prescription. Taken together, these findings suggest that regardless of years of experience, 

additional intervention support is required to improve the frequency with which residents and 

primary care providers engage in PAC, and refer patients to exercise professionals and follow-up 

with patients on PA. While the intervention provided to residents within this study attempted to 

build their PAC skills by offering them the opportunity to practice MI with PA as the health 

behaviour in question, only 90 minutes was allocated to this component of the intervention. This 

amount of time is likely insufficient for residents to develop proficiency in using MI in practice 

as it is suggested that eight to ten hours of training is necessary to proficiently practice MI 
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(Ekong & Kavookjian, 2016; Morton et al., 2015; O’Halloran et al., 2014). Thus, additional time 

should be allotted within resident curriculum to focus on PAC skill development. An additional 

benefit of enhancing PAC skills is that residents may be able to transfer these skills to 

counselling patients on other health behaviours (e.g., medication adherence, smoking cessation, 

etc.). Furthermore, because so few residents arranged follow up appointments, future 

interventions should re-emphasize the importance of this step as being critical to promoting 

patient accountability. Finally, more time should be spent educating residents on how to engage 

allied health professionals who are knowledgeable in PAC and PA prescription (e.g., 

kinesiologists, qualified exercise professionals). Allied health professionals are a valuable, albeit 

currently-underused resource, that can help promote the effectiveness of PA for improving 

patients’ lives, due to their interest and extensive training in PA (Tulloch, Fortier, & Hogg, 

2006).  

With respect to the ‘type’ of patients that residents discussed PA with (recalling that 

patients within conditions were different samples), it appears that residents within both 

conditions may be more likely to discuss PA with patients who were older (i.e., middle-aged 

adults) at post-intervention. As well, at post-intervention, residents in both conditions appeared 

to be less likely to discuss PA with patients who had zero comorbidities. These findings are 

consistent with previous studies reporting patients that received advice from primary care 

providers on exercise appeared to be those who were in the greatest need (i.e., middle-aged 

adults with chronic conditions), suggesting that providers are focused on secondary, rather than 

primary, prevention (Kreuter, Scharff, Brennan, & Lukwago, 1997; Sinclair, Lawson, & Burge, 

2008). From a clinical standpoint, this pattern of discussing PA with patients with one or more 

comorbidities could be justified as clinicians addressing the most immediate health concerns; 
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however, primary care providers are missing opportunities for primary prevention among at-risk 

but otherwise ‘healthy’ patients (e.g., patients who are physically inactive). Therefore, discussion 

of PA with patients may be guided by time-effective - but imperfect - heuristics that exclude 

patients whose needs are not as easily visible. Rather, if residents engaged in more thorough 

behavioural assessments (e.g., utilizing the PA vital sign) with all patients, residents may reduce 

the likelihood of missing opportunities for primary prevention (Kreuter et al., 1997). While the 

current intervention strived to encourage residents’ discussion of PA with all patients, the focus 

placed on clinical populations such as patients with COPD, osteoporosis, etc., for case studies 

and practical activities (as requested by the Department of Family Medicine stakeholders) may 

have unintentionally reinforced this heuristic of discussing PA in relation to secondary 

prevention vs. discussing PA for health promotion and disease prevention purposes.  

It is promising that this study has highlighted that residents appear to be relatively 

comfortable discussing PA with more complex patients (i.e., patients with one or more 

comorbidities); accordingly, it should not be difficult for residents to transfer these skills to 

discuss PA with patients who they perceive as ‘healthy’. However, while the intervention 

promoted various types of PA (e.g., gardening, walking, hiking) that residents could encourage 

all patients to engage in regardless of their health status, the underlying message promoted in the 

intervention to residents still largely focused on the traditional medical and disease-related 

benefits of PA (Bailey, Hillman, Arent, & Petitpas, 2013). Furthermore, the underlying medical 

focus implied by the name of the group delivering the workshop - “Exercise is Medicine” - may 

have unintentionally reinforced that PA/exercise is for those who are unwell (Fortier, Guérin, & 

Segar, 2016). Therefore, to increase resident discussion of PA with ‘healthy’ patients it may be 

necessary to reframe the “Exercise is Medicine” message in future interventions. Fortier and 
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colleagues (2016) suggest that well-being may be a better hook to encourage PA than medicine, 

as well-being is a broader concept that encompasses both physical and mental health (Guérin, 

2012) and is likely to be more appealing and energizing to all individuals. This reframing may 

assist residents in re-thinking how, and with whom, they can discuss PA, which may increase 

discussion of PA with ‘healthy’ patients. Moreover, placing focus on well-being may also have 

the added benefit of enabling residents to motivate patients to be more active, as research has 

shown that messages featuring feel-good benefits result in higher participation in comparison to 

solely health-related messages (Conner, Rhodes, Morris, McEachan, & Lawton, 2011). Future 

research is required to examine whether alternative narratives to the traditional “Exercise is 

Medicine” narrative would be salient to health care providers.  

During data collection, it was noted that nurses were often documenting patients’ PA 

levels (i.e., minutes of PA per week) as part of their patient intake before the patient met with the 

resident. At post-intervention, nurse documentation was found to be positively associated with 

residents discussing PA with patients in both conditions. While more nurses were documenting 

PA levels of patients (with whom residents then discussed PA with) in both conditions, it is 

likely an artefact of the charts that were reviewed at post-intervention for this study and is 

unrelated to the intervention. However, it is possible that there is a positive association between 

nurses documenting PA levels and residents continuing to discuss PA within the appointment, 

which would be in line with previous research reporting that the documentation of the PA vital 

sign (i.e., minutes of PA per week) is associated with increased exercise-related progress notes 

and more frequent exercise counselling by providers (Grant et al., 2014). Thus, this 

documentation of the PA vital sign by nurses may serve as a cue to target residents’ automatic 

processing for discussing PA with patients. Consequently, an important avenue for future 
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interventions would involve the use of a team effort where nurses or medical assistants record 

PA levels of patients prior to their appointment; thus, providing an important prompt for 

residents (and primary care providers in general) to discuss PA with patients.  

In comparing the intervention conditions’ self-reported PA discussion (from the 

demographic questionnaire) to PA discussion as measured by chart review, it is clear that self-

reported frequency of PA discussion overestimates residents’ behaviour. Residents self-reported 

that they ‘sometimes’ discuss PA with patients as part of their regular practice at pre-intervention 

and that they ‘often’ discuss PA with patients at post-intervention. However, the chart review 

revealed that residents (who were unaware of the chart review being conducted) only discussed 

PA with approximately 26% and 34% of the patients they saw at pre- and post-intervention, 

respectively. Previous literature highlights that primary care providers do not accurately self-

assess their behaviour, and that external assessment of behaviour (i.e., chart review) is preferable 

(Davis et al., 2006). Consequently, this study is the first to document PA discussion of Canadian 

family medicine residents using medical chart reviews, providing a more accurate picture of PA 

promotion practices among residents.  

Taken together, the outcome evaluation findings highlighted that continued exposure to 

the importance of discussing PA with patients throughout their residency may be needed for 

maintenance of behaviour. However, in order to see improvements in residents’ social cognitions 

and behaviour for discussing PA with patients, further research is required to determine the most 

effective method for encouraging and implementing this behaviour into the demanding 

environment in which residents practice. 

 

5.4 Strengths  
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 This study has several strengths. One strength was the inclusion of stakeholders from 

various groups in the development and implementation of the intervention. As the Department of 

Family Medicine reached out to EIMC-QU to develop and deliver this intervention, the 

partnership allowed us to conduct research under real-world conditions. The inclusion of 

stakeholders from the School of Kinesiology and Health Studies as well as EIMC-QU helped to 

ensure that intervention content was evidence-based and delivered by experts in PA behaviour 

change, PAC and PA prescription. Another strength was the inclusion of a detailed process 

evaluation. While it is considered good practice to conduct a process evaluation when multiple 

iterations of the same presentation are being delivered (Oakley, Strange, Bonell, Allen, & 

Stephenson, 2006), the tools used to assess the dose delivered, fidelity, dose received, and 

quality/success of the intervention allowed us to provide a comprehensive description of the 

intervention delivered. Importantly, the process evaluation identified a number of future 

directions to be considered in regard to designing an intervention (e.g., tailoring delivery to meet 

the needs of the individual attendees, using more interactive learning strategies, etc.) that would 

not have been identified by the outcome evaluation alone.   

In addition, in line with previous recommendations (Gearing, Mian, Barber, & Ickowicz, 

2006; Kaji, Schriger, & Green, 2014), a statistically-based sample size calculation for medical 

chart review was utilized and outlined in the methods (Gregory et al., 2008). This calculation can 

be used as a template for other researchers to follow, to alleviate the lack of reporting of sample 

size calculations that currently exists for conducting medical chart reviews. Furthermore, the use 

of a chart review provided us with an external, proxy measure of resident behaviour that is more 

reliable than self-reported measures, affording us with greater confidence that this study 

accurately captured first year family medicine residents’ behaviour for discussing PA with 
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patients. Another strength was the inclusion of a standard of care (i.e., non-intervention) 

condition, which allowed us to better determine the impact of the intervention on residents’ PA 

discussion behaviour.  

 

5.5 Limitations  

Examination of the response rate for the evaluation of residents’ social cognitions, 

showed that participants represented only 28% of the residents within the 2017/2018 year. 

However, Eccles and colleagues (2012) reported a 21 to 48% response rate on theory-based 

questionnaires examining clinical behaviours in providers, suggesting that the response rate in 

this current study is typical of studies that recruit health care providers. In addition, participants 

who were completers (i.e., attended both workshops and completed both questionnaires) reported 

being more physically active compared to non-completers (i.e., residents who did not attend both 

workshops and/or complete both questionnaires). Given that providers’ own PA practices 

influence their clinical attitudes and behaviour towards discussing PA with patients (Abramson, 

Stein, Schaufele, Frates, & Rogran, 2000; Lobelo et al., 2009; Stanford et al., 2014), it is possible 

that non-completers may not have maintained their social cognitions and behaviour for 

discussing PA with patients from pre- to post-intervention. As well, the non-intervention 

condition was comprised of 2016/2017 residents whom were on various clinical rotations across 

the province, hindering our ability to recruit these residents as a non-intervention condition to 

compare social cognition data. 

In addition, medical records are a proxy measure of behaviour; while in some instances 

they may be more reliable than self-reported measures which tend to over-estimate clinician 

behaviour (Davis et al., 2006), it is possible that residents did not record all instances they 
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discussed PA with patients which may have resulted in an underestimation of resident behaviour 

(Hrisos et al., 2009). As described above, the assessment of self-reported behaviour by residents 

within this study was likely over-estimated; thus, it is possible that residents’ PA promotion 

behaviour is likely somewhere between the two types of measures (Hrisos et al., 2009). Other 

methods, such as direct observation, may need to be explored to capture PA promotion behaviour 

more accurately. Furthermore, it is difficult to discern whether the PA information recorded by 

residents reflects whether the resident or the patient initiated the discussion of PA. Patient-

initiated discussion of PA is an intervention strategy in itself that has been utilized to prompt 

physicians discussing PA with patients (e.g., patient-mediated strategy; Galaviz et al., 2017). 

While previous research suggests that physicians are more likely to initiate exercise counselling 

than patients (Anis et al., 2004), it may not matter whether the discussion of PA is initiated by 

the physician or the patient as long as discussion occurs. Furthermore, we were only able to 

obtain the average age and the total number of females and males within the non-intervention 

condition; therefore, we were unable to compare whether physician demographics influenced 

resident behaviour for discussing PA with patients between conditions. 

Finally, this study only utilized quantitative measures to assess residents’ social 

cognitions and behaviour for discussing PA with patients; thus, it is possible that not all of the 

factors that influence residents’ decisions to perform this behaviour in practice were adequately 

captured (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004). Additional factors that 

may influence PA discussion may include the culture and climate of the clinic in which the 

residents practice (e.g., attitudes toward PA promotion, leadership styles, and power balances).  

A mixed methods study design, or at least the incorporation of qualitative measures, may 

enhance researchers’ understanding of these factors on residents’ PA discussion behaviour. 
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5.6 Future Directions  

The findings from this study suggest several implications for researchers and 

interventionists to consider when designing and implementing interventions that aim to increase 

family medicine residents’ discussion of PA with patients and for conducting medical chart 

reviews.  

 

5.6.1 Designing Interventions that Aim to Increase Family Medicine Residents’ Discussion 

of PA  

Process Evaluations. The process evaluation in the present study revealed that 

researchers may benefit from allocating additional time within the intervention to allow for 

tailoring of the content to meet the audience’s needs, as 90 minutes is not sufficient to cover 

content and allow for tailoring to individual attendees. In addition, a greater number of active 

learning strategies (e.g., case studies) should be incorporated where possible (vs. didactic 

approaches) in future interventions, as such strategies may enhance residents’ focus on content 

and accordingly, increase the probability of behaviour change occurring (Bloom, 2005). Lastly, 

future process evaluations should strive to examine additional factors related to intervention 

implementation as there were some differences between cohorts (e.g., residents’ rating of the 

quality of the workshop) that could not be explained by the included implementation variables.  

Automatic Processing and Heuristics. The intervention provided within this study 

exclusively targeted residents’ reflective cognitive processing and may have missed focusing on 

an important aspect of provider behaviour: automatic processing. Consequently, future 

interventions may consider incorporating behaviour change techniques - such as prompts and 

cues -  within the clinic in order to directly engage the automatic processing aspect of behaviour. 
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Such techniques may serve as contextual disturbance mechanisms which can create a window of 

opportunity for residents to deliberately consider their behaviour for discussing PA with their 

patients (Nilsen et al., 2012). Therefore, during intervention design, interventionists should 

utilize a theoretical model that captures these dual (i.e., reflective and automatic) processes that 

have been shown to be predictive of provider behaviour (Presseau et al., 2014; Sladek et al., 

2006). One such model is the Behaviour Change Wheel (Michie et al., 2011). The hub of the 

Behaviour Change Wheel identifies the sources of the behaviour that could be useful targets for 

the intervention. It uses the COM-B (‘capability’, ‘opportunity’, ‘motivation’ and ‘behaviour’) 

Model, where motivation includes both automatic and reflective processes. Surrounding the hub 

is a layer of nine intervention functions to choose from based on the particular COM-B analysis 

an interventionist uses (e.g., education, training, modelling, etc.), from which general 

intervention functions can be translated into specific BCTs. Finally, the outer layer identifies 

seven policy categories that can support the delivery of these intervention functions (e.g., service 

provision). Thus, the Behaviour Change Wheel provides a systematic way of identifying relevant 

intervention functions based on what is understood about the target behaviour.  Such a model 

may be useful for interventions examining clinical behaviour, such as the discussion of PA, that 

operates via both reflective and automatic processes.  

Additionally, the delivery of the intervention may have influenced residents’ heuristics 

(i.e., decision making strategies that operate via automatic cognition) by preventing residents 

from developing or defaulting to alternative heursitics that may be associated with a decline in 

PA discussion, while also generating an availability heuristic in favour of PA discussion. As 

heuristics have not been examined in the context of PA discussion in health care settings, future 

work is needed to explore how to foster the development or use of heuristics by residents that 
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involve the discussion of PA with patients. For example, having a nurse or other member of the 

health care team provide a cue or prompt for PA discussion prior to the resident-patient 

interaction.  

Stakeholder Involvement. While a behaviour change theory or model should be used 

when designing an intervention, interventionists should also strive to include relevant 

stakeholders in the intervention design, implementation and evaluation processes. Within this 

study, stakeholders from the Department of Family Medicine included a physician and resident 

who were both PA advocates and endorsed the ‘Exercise is Medicine’ narrative. However, it is 

possible that other physicians and residents at the Department of Family Medicine felt differently 

about this message and/or would have preferred an alternative approach to disseminating PA 

knowledge and skills. For example, other physicians may find that they discuss PA with patients 

more frequently in relation to ‘mood’ and would have preferred to encourage residents to discuss 

PA with patients in the context of well-being.  This approach may have fostered PA discussion 

with a greater number and variety of patients (Fortier et al., 2016). Furthermore, re-framing the 

message to well-being as opposed to medicine may assist residents in remembering to discuss PA 

with ‘healthy’ patients.  Thus, future interventions focused on changing residents’ behaviour for 

discussing PA with patients should explore alternative narratives for delivering PA information, 

as they may prove to be more successful in encouraging the discussion of PA by residents for 

both prevention and treatment purposes. Next, as our study highlighted, nurses’ documentation 

of patients’ PA levels within their intake notes were positively associated with residents’ 

discussion of PA with patients during their appointments. Nurses may (1) have valuable insight 

on how to approach/encourage PA discussion among residents and (2) be able to provide an 

important prompt to residents within clinic. Finally, interventions that aim to change provider 
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behaviour would benefit from including patients within the intervention development process, as 

patients would have valuable insight into what characteristics they would like clinicians to 

display when discussing PA with them (e.g., “My doctor should be empathetic and consider my 

personal goals when talking about PA with me.”) and how PA information from their providers 

should be framed (e.g., “Exercise is Medicine” vs. “Exercise is Well-Being”).  

Barriers. The findings from this study suggest that while providing education on PA 

discussion was sufficient to improve feelings of preparedness to discuss PA, it is not enough to 

see improvements in social cognitions and behaviour. Rather, alleviating systemic barriers such 

as time and task complexity may be more effective in changing provider performance (Fischer et 

al., 2016; Green et al., 2007). Consequently, organizational-level interventions should be 

included above and beyond individual-level intervention strategies (e.g., lengthening patient 

appointments and integrating PA assessment into medical records) to overcome these barriers.  

Improvement of Complex PA Discussion Behaviours. Future interventions targeting 

residents’ behaviour for discussing PA with patients may also benefit from placing a greater 

focus on improving residents’ PAC and PA prescription skills as residents perform these 

behaviours less frequently than they assess patient PA levels. An increased emphasis on active 

learning strategies (e.g., role playing) may provide residents with the practice they need to enact 

the more complex types of PA discussion. Future interventions should also educate residents on 

how to refer patients to local allied health professionals who are knowledgeable in PAC and PA 

prescription, as few residents within this study referred a patient to an exercise professional. 

 

5.6.2 Designing Medical Chart Reviews 
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While it was beyond the scope of this study, future studies utilizing medical chart reviews 

may wish to consider the context of the appointment (e.g., whether the patient is coming in for a 

physical examination vs. to discuss recent suicidal ideations). The context of the appointment 

may influence whether the resident or primary care provider feels it is appropriate to discuss PA. 

Consequently, future chart reviews may benefit from documenting the context of the 

appointment to determine the optimal (and most appropriate) opportunities for PA discussion 

behaviour to be performed.   

 

5.7 Conclusion  
 

To our knowledge, this is the first study to examine the impact of an interactive, 

workshop-based intervention on Canadian first year family medicine residents’ social cognitions 

and behaviour for discussing PA with patients. While the intervention did not significantly 

change residents’ social cognitions or behaviour, it did maintain residents’ PA discussion 

behaviour from pre- to post-intervention. Compared to the non-intervention condition, our results 

highlight that without such an intervention, residents may experience a decline in PA discussion 

behaviour. Consequently, this research highlights the importance of educating and training 

residents on evidence-based strategies for PA discussion; however, more time for this education 

and training should be allotted within Canadian family medicine residency curricula. Beyond 

capturing information about the frequency of residents’ PA discussion behaviour, specific 

information about residents’ behaviour for discussing PA in practice was obtained (e.g., residents 

appear to discuss PA less often with healthy patients). Although residents’ rates of PA discussion 

were sub-optimal regardless of whether they received the intervention, potential strategies for 

improving these practices were identified to inform future interventions and research. 
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Appendix A 
 

Workshop Slides  
 

Workshop One 
 

 

1

Family Medicine Workshop 2017:
Introduction to Motivational Interviewing

School of Kinesiology and Health Studies
Queen’s University

The State of Ambivalence
Approach - Avoidance

+ -

Change Talk and Sustain Talk
Change talk is any self- expressed language that is 
an argument for change 

Sustain talk is any self-expressed language that 
favours the status quo

The Righting Reflex

Motivational Interviewing

Practitioner’s Definition:
“Motivational interviewing is a person-centered counselling
style for addressing the common problem of ambivalence
about change” (Miller & Rollnick, 2012, p. 21)

Motivational Interviewing Mindset

Miller & Rollnick,2012
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 1

Motivational Interviewing – The Method

Miller & Rollnick,2012

(Who)

(What)

(Why)

(How)

What is Engaging?

Miller & Rollnick,2012

Establishment of a trusting and mutually respectful 
working relationship.

Agreement on treatment goals.

Collaboration on mutually negotiated tasks to reach 
these goals.

Avoiding the “Traps”

• Instructor controls session by 
asking questions

Assessment 
Trap

• Uneven position between the 
client and professionalExpert Trap

You

Your Patient

• High expectations overwhelm 
client progress

All or Nothing 
Trap

• A negative mindset breeds 
negative self-talkGuilt Trap

What is Focusing?

It’s about the process of finding a direction 
for your visit.

Scenario 1
• The focus is 

clear

Scenario 2
• There are many 

options

Scenario 3
• The focus is 

unclear

Motivational Interviewing – The Method

Miller & Rollnick,2012

(Who)

(What)

(Why)

(How)

Motivational Interviewing – Evoking Motivation

Miller & Rollnick, 2012

Change Talk – “I want to change”

Desire

Ability

Reasons

Need

Commitment

Activation

Taking 
Steps
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 1

Open Questions

Miller & Rollnick,2012

• Open questions invite the person to reflect and 
elaborate

• Closed questions ask for specific information that 
can usually be offered as a short answer

Affirming

Miller & Rollnick,2012

• Recognizing and commenting 
on the client’s particular 
strengths, abilities, good 
intentions, and efforts. 

• Must be appropriate and 
sincere

Praise
• May be perceived by the client as 

“judging” their behaviour
• Assumes that people need to be 

told what is right and wrong
• May seem patronizing

Reflections

Miller & Rollnick,2012

• Statements of understanding that are used to check for 
meaning 

• Statements NOT questions

• Words may be similar BUT the delivery and effect are different 
(tone of voice)

• Creates momentum in the conversation

Roadblocks: 
Are NOT reflective listening

Includes ordering, threatening, lecturing, judging, 
shaming, analysing, or withdrawing.

Summarising

Miller & Rollnick,2012

These are reflections that pull together several things 
that a person has told you.

Motivational Interviewing – Evoking Motivation

Open Questions – “How do you feel about
importance of these visits?”

Affirmations – “It was great that you took the step
to come see me today.”

Reflections – “Your partner cares about your health
and you respect their opinion.”

Summaries – Help clients reflect on a group of
events they’ve experienced.

Miller & Rollnick, 2012

“I’m only here because my partner made me talk to you about diabetes.”

Motivational Interviewing – Evoking Motivation 
with Information

Miller & Rollnick, 2012

• Ask permission
• What would you like to know?
• How much do you already know?

Elicit

• Prioritize (what does client most need to know?)
• Give facts neutrally (avoid interpretation) 
• Give facts clearly 
• Use autonomy-supportive language

Provide

• What do you make of this?
• What does this mean for you/for your future?

Elicit



 119 

 

 
1

Planning

Miller & Rollnick,2012

Goal

Specific Actions

Self-Efficacy

General

Specific

Ask…

Miller & Rollnick,2012

• Do you know…

– What you will do?
– When you will do it?
– Where you will do it?
– Who will you do it with?
– How long you will do it for?

Integrating Motivational Interviewing

• feelings of trust and     
connectedness

• self-confidence
• commitment to healthy 

behaviour change

Motivational Interviewing and Healthy Behaviour 
Change

DRINKING

MEDICATION 
ADHERENCE

CHRONIC 
DISEASE 
TREATMENT

DIET

PHYSICAL 
ACTIVITY

SMOKING

PHYSICAL 
THERAPY

ORAL HEALTH

HIV/AIDS

Research on MI

MI is associated with small-to-medium effects 
across a variety of behaviours

There is high degree of variability in effects 
across studies

MI is significantly influenced by clinician and 
contextual factors of delivery

Counsellor empathy, MI-inconsistent 
responses and fidelity matter.

Questions?
Email: colin.baillie@queensu.ca
Phone: 613-533-6000 ext. 74699
Website: https://skhs.queensu.ca/
For more information: 
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Workshop Two Slides 
8/19/18

1

Physical Activity as a Vital Sign
Medical Workshop
February 28, 2018

Prescribing Physical Activity

Seminar Outline

§ Physical activity and health outcomes

§ Importance of discussing physical activity with 
your patients

§ Practical steps for discussing and prescribing 
physical activity

Definitions

• Physical Activity: A behaviour defined by any bodily movement 
that exerts energy above resting levels

• Exercise: Planned, structured, repetitive physical activity

• Fitness, or Cardiorespiratory Fitness: A physiological 
measure of the capacity of the circulatory and respiratory system 
to use and deliver oxygen to working muscles

• Sedentary Behaviour: A behaviour that does not exert energy 
above resting levels

Exercise (0.5hrs)

Light activity (8hrs)

Sedentary time 
(8hrs)

Sleep (7.5hrs)

Physical Activity Measures in Research

•Questionnaires 
• Qualitative measure of PA: Recall PA performed in the 
past week, month, year, lifetime

• Pedometers
• Objective measure of PA (steps)

• Accelerometers
• Objective measure of PA (counts)
• Can measure PA intensity, sedentary behaviour, sleep 

patterns

Occupational Physical Activity and 
Coronary Heart Disease Risk

Question: Do the physical demands of an occupation influence the risk of coronary-
myocardial disease and death? 
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Non-Coronary Deaths
Deaths from 

Hypertensive Vascular 
Disease

Men in more physically 
active jobs had 

a lower incidence of 
coronary heart disease 
than men in inactive jobs.

Morris, 1958
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Question:  Does physical activity and other lifestyle characteristics influence length of 
life?

Cigarettes 

per dayPhysical Activity 
Index (Kcal/wk)

Physical Activity and Mortality Risk 
The Harvard Alumni Study

Mortality rate was 
significantly lower with

higher physical activity rate 
regardless of cigarette 
smoking status

Paffenbarger et al, 1986

Physical Activity 
Index (Kcal/wk) Blood pressu

re

Question:  Does physical activity and other lifestyle characteristics influence length of 
life?

Physical Activity and Mortality Risk 
The Harvard Alumni Study

Mortality rate was 
significantly lower with

higher physical activity rate 
regardless of hypertensive 
status

Paffenbarger et al, 1986

Wannamethe et al.  Lancet 351:1603-1608, 1998.
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All-Cause Death Non-CVD Deaths CVD Deaths
0

5

10

15

20

25

30 Inactive

Occasional
Light
Moderate

Mod. Vigorous

Vigorous

Physical Activity Intensity and Mortality Risk

Physical activity 
intensity was 
associated with 

lower mortality 
risk

Physical Activity and Mortality 
Risk in Clinical Populations

Myers et al, 2004

Purpose: To examine the association between physical activity and mortality 
risk in individuals with existing cardiovascular disease

Being active was associated 
with a 20% lower risk of 
premature mortality

Physical activity was a stronger 
predictor of mortality than 
established risk factors 
(smoking, hypertension, obesity, 
diabetes)

Follow-up (years)

M
or

ta
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y

Adhering to physical 
activity guidelines

Inactive

Physical Activity and Risk in Women

Hu et al, 1999

Purpose: To examine the association between intensity 
of physical activity and risk of type 2 diabetes in women

Greater amounts of physical 
activity at a moderate pace 

are associated with a lower 
risk of type 2 diabetes.

Re
la
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sk

Quintiles of MET-Hours for Total Physical Activity

No parental history of diabetes
Parental history of diabetes

Hypertension absent
Hypertension present

BMI ≤25kg/m2

BMI>25kg/m2

Summary of Prospective Data

• Physical activity is associated with a reduction in risk of cardiovascular disease 
and all-cause mortality in both healthy populations and populations with 
chronic conditions

• Physical activity is a better predictor of risk than several traditional risk factors

• Moving from inactive to physically active confers the greatest health benefit

• Physical activity provides clinically relevant information that influences patient 
management
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Data from Exercise-Based Randomized 
Controlled Trials

Treatment

1. No-exercise Control

2. Diet-induced weight loss 

3. Exercise-induced weight loss 

4. Exercise without weight loss 

Random
Allocation

All participants received diet counseling

All exercise participants exercised 7d/wk under supervision

MRC Exercise and Diet Study
Question: What is better for improving risk factors (insulin sensitivity): diet-induced 
weight loss, exercise-induced weight loss, or exercise without weight loss?

Ross et al, 2000

Reduction in subcutaneous fat                       Reduction in visceral fat

Greater total fat loss in 
exercise weight loss group 
than diet weight loss group!

Similar improvement in glucose 
disposal with exercise or diet-
induced weight loss

Ross et al, 2004

Greater abdominal adipose 
tissue loss in exercise weight 
loss group than diet weight loss 
group!

Insulin sensitivity improved in 
the exercise-weight loss group 
alone

MRC Exercise and Diet Study – Summary 

Outcome
Variable

Diet Weight 
Loss

Exercise 
Weight Loss

Exercise 
Without Weight 
Loss

Abdominal 
Adiposity

M ✓
W ✓

M ✓✓
W ✓✓ W ✓

Insulin 
Sensitivity

M ✓ M ✓
W ✓

Cardiorespiratory
Fitness

M ✓
W ✓

M ✓
W ✓

Treatment
1. No-exercise Control

2. Low Amount, Low Intensity Exercise (LALI)

3. High Amount, Low Intensity Exercise (HALI)

4. High Amount, High Intensity Exercise (HAHI)

Random
Allocation

All participants receive personalized diet counseling

All participants exercise 5d/wk under supervision

SERENA Exercise Amount vs Intensity Study
Question: Is exercise amount or intensity more beneficial for reducing obesity and 
improving metabolic factors in sedentary, abdominally obese adults?

2%



 123 

 

8/19/18

1

Waist circumference decreased 
in all exercise groups but did 
not differ between groups.

Ross et al, 2015

2hr glucose improved in the 
HAHI group only

Treatment

1. Placebo
• Standard lifestyle recommendations + placebo

2. Metformin
• Standard lifestyle recommendations + metformin

3. Lifestyle intervention
• Guideline exercise
• Restricted diet
• 16-lesson curriculum on diet, exercise, and 

behaviour modification

Random
Allocation

Diabetes Prevention Program – Method
Question: What is more effective for reducing incidence of Type 2 Diabetes: 
metformin or lifestyle intervention? 

Diabetes Prevention Program Results (4-year follow-up)

Lifestyle intervention reduced the incidence of diabetes by 58%
Metformin reduced the incidence of diabetes by 31%

Diabetes Prevention Program Research Group, 2002

Lifestyle Intervention Recidivism 

Look AHEAD Research Group, 2010

At 4-years post-intervention: recidivism in several risk factors including: 
weight, cardiorespiratory fitness, HbA1c, SBP, DBP, and HDL-cholesterol

C
ha

ng
e 

in
 w

ei
gh

t (
%

)
C

ha
ng

e 
in

 S
BP

 (m
m

H
g)

C
ha

ng
e 

in
 D

BP
 (m

m
H

g)

C
ha

ng
e 

in
 H

D
L 

C
ho

le
st

er
ol

 
(m

g/
dL

)
C

ha
ng

e 
in

 H
bA

1c

C
ha

ng
e 

in
 F

itn
es

s 
(M

ET
s)

Weight (% initial weight) Fitness HbA1c

SBP DBP HDL Cholesterol

Treatment

1. Usual care group
• Access to all weight-loss resources available to the 

general public

2. Small change intervention group
• 100kcal/d reduction 
• 20min/d increase in physical activity, in 2 10-minute 

bouts

Random
Allocation

ENGAGE – Methods
Question: How do we sustain physical activity and good dietary behaviors long-
term in order to sustain weight loss or prevent weight gain?

ENGAGE – Results

Results… to be published in 2019?!

STAY TUNED!
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Summary of RCT Data
• Exercise is more effective than diet for reducing cardiometabolic risk 

(reducing abdominal adiposity and improving insulin sensitivity)

• Adhering to the minimum guidelines is sufficient for reducing abdominal 
adiposity

• I.e. walking at a moderate pace for 30min/day
• This can be achieved in 10 minute bouts, 3x/day

• Exercising at higher amounts and intensities is needed for improvements 
in glucose disposal

• I.e. walking at a 2% incline for 40min/day

• Lifestyle modification to diet and exercise is more effective than metformin 
for reducing incidence of Type 2 Diabetes in individuals with prediabetes

2%

What we’ve covered so far…

§ Physical activity and health outcomes

§ Importance of discussing physical activity with 
your patients

§ Practical steps for discussing and prescribing 
physical activity

• American College of Sports Medicine (ACSM)
• 150 min/week of moderate-vigorous aerobic activity

• Does discussing PA make a difference?
• Number needed to treat through physician counselling

Orrow et al., 2012; Thornton et al., 2016

12 : 50 - 120

Physical Activity as a Vital Sign

:

Step 1: Determine Level of PA

• On average, how many days per week do you engage in 
moderate to strenuous exercise (like a brisk walk)?

_____________ Days

• On average, how many minutes do you engage in exercise at 
this level?

_____________Minutes

Golightly et al., 2017

Step 2: Readiness to Exercise

• Assessing Psychological Readiness
• Stages of Change – Transtheoretical Model

• Motivational Interviewing 
• Brief Action Planning 

• Assessing Physical Readiness 
• Physical Activity Readiness Questionnaire 

Plus (PAR-Q+)
• ACSM Risk Stratification – CVD risk factors

Step 2: Readiness to Exercise

• Assessing Psychological Readiness
• Stages of Change – Transtheoretical Model

• Motivational Interviewing 
• Brief Action Planning 

• Assessing Physical Readiness 
• Physical Activity Readiness Questionnaire 

Plus (PAR-Q+)
• ACSM Risk Stratification – CVD risk factors
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Step 2: Readiness to Exercise Step 2: Readiness to Exercise

Step 2: Readiness to Exercise Step 2: Readiness to Exercise

Step 2: Readiness to Exercise Step 2: Readiness to Exercise

Spirit of MI
Compassion
Acceptance
Partnership
Evocation
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Step 2: Readiness to Exercise

Brief Action Planning is a self-management 
support technique that uses a structured step-
by-step process to set goals and make plans. 

Brief Action Planning

1

2 3

4

5

6

7

Step 2: Readiness to Exercise

• Assessing Psychological Readiness
• Stages of Change 

• Motivational Interviewing 
• Brief Action Planning 

• Assessing Physical Readiness 
• Physical Activity Readiness Questionnaire Plus 

(PAR-Q+)
• ACSM Risk Stratification – CVD risk factors

Physical Activity Readiness Questionnaire

Physical Activity Readiness Questionnaire Step 2: Readiness to Exercise

• Assessing Psychological Readiness
• Stages of Change 

• Motivational Interviewing 
• Brief Action Planning 

• Assessing Physical Readiness 
• Physical Activity Readiness Questionnaire Plus 

(PAR-Q+)
• ACSM Risk Stratification – CVD risk factors
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ACSM Risk Stratification
Age • Men ≧ 45 yr; women ≧ 55 yr

Family History
• Myocardial infarction, coronary revascularization, or sudden death 

before 55 yr in father or other male first-degree relative or before 65 
in mother or other female first-degree relative

Cigarette Smoking • Current cigarette smoker or those who quit within the previous 6 mo
or exposure to environmental tobacco smoke

Sedentary Lifestyle • Not participating in at least 30 min of moderate intensity PA on at 
least 3d per week for at least 3 mo

Obesity • BMI ≧30kg/m2 or waist girth >102cm for men and >88 for women

Hypertension • Systolic BP ≧140mmHg and/or diastolic ≧90mmHg confirmed by 
measuremetns on at least 2 separate occasions

Dyslipidemia • LDL cholesterol ≧130 mg/dL or HDL <40 mg/dL or on a  lipid 
lowering medication. 

Prediabetes • Impaired fasting glucose = fasting plasma glucose ≧ 100mg/dL and ≦
125 mg/dL

Negative Risk Factor
HDL Cholesterol • ≧60mg/dL

ACSM Risk Stratification
Age • Men ≧ 45 yr; women ≧ 55 yr

Family History
• Myocardial infarction, coronary revascularization, or sudden death 

before 55 yr in father or other male first-degree relative or before 65 
in mother or other female first-degree relative

Cigarette Smoking • Current cigarette smoker or those who quit within the previous 6 mo
or exposure to environmental tobacco smoke

Sedentary Lifestyle • Not participating in at least 30 min of moderate intensity PA on at 
least 3d per week for at least 3 mo

Obesity • BMI ≧30kg/m2 or waist girth >102cm for men and >88 for women

Hypertension • Systolic BP ≧140mmHg and/or diastolic ≧90mmHg confirmed by 
measuremetns on at least 2 separate occasions

Dyslipidemia • LDL cholesterol ≧130 mg/dL or HDL <40 mg/dL or on a  lipid 
lowering medication. 

Prediabetes • Impaired fasting glucose = fasting plasma glucose ≧ 100mg/dL and ≦
125 mg/dL

Negative Risk Factor
HDL Cholesterol • ≧60mg/dL

ACSM Risk Stratification
Age • Men ≧ 45 yr; women ≧ 55 yr

Family History
• Myocardial infarction, coronary revascularization, or sudden death 

before 55 yr in father or other male first-degree relative or before 65 
in mother or other female first-degree relative

Cigarette Smoking • Current cigarette smoker or those who quit within the previous 6 mo
or exposure to environmental tobacco smoke

Sedentary Lifestyle • Not participating in at least 30 min of moderate intensity PA on at 
least 3d per week for at least 3 mo

Obesity • BMI ≧30kg/m2 or waist girth >102cm for men and >88 for women

Hypertension • Systolic BP ≧140mmHg and/or diastolic ≧90mmHg confirmed by 
measuremetns on at least 2 separate occasions

Dyslipidemia • LDL cholesterol ≧130 mg/dL or HDL <40 mg/dL or on a  lipid 
lowering medication. 

Prediabetes • Impaired fasting glucose = fasting plasma glucose ≧ 100mg/dL and ≦
125 mg/dL

Negative Risk Factor
HDL Cholesterol • ≧60mg/dL

ACSM Risk Stratification
Risk Stratification 

Low Risk 

Asymptomatic 

< 2 Risk Factors

Moderate Risk 

Asymptomatic 

≥ 2 Risk Factors

High Risk 
Symptomatic, or known 
CV, pulmonary, renal, or 

metabolic disease

Medical Exam & 

GXT before 

exercise? 

Moderate Ex:

Vigorous Ex: 

Medical Exam & 

GXT before 

exercise? 

Moderate Ex:

Vigorous Ex:

Medical Exam & 

GXT before 

exercise? 

Moderate Ex:

Vigorous Ex:

Moderate: “an intensity well within the individual’s capacity, one 

which can be comfortably sustained for a prolonged period of time 

(~45 minutes)”

ACSM Risk Stratification
Risk Stratification 

Medical Exam & 
GXT before 
exercise? 

Moderate Ex:
Vigorous Ex: 

Medical Exam & 
GXT before 
exercise? 

Moderate Ex:
Vigorous Ex:

Medical Exam & 
GXT before 
exercise? 

Moderate Ex:
Vigorous Ex:

Vigorous: “exercise intense enough to represent a substantial 
cardiorespiratory challenge”

Low Risk 
Asymptomatic 
< 2 Risk Factors

Moderate Risk 
Asymptomatic 
≥ 2 Risk Factors

High Risk 
Symptomatic, or known 
CV, pulmonary, renal, or 

metabolic disease

ACSM Risk Stratification
Risk Stratification 

Low Risk 
Asymptomatic 
< 2 Risk Factors

Medical Exam & 
GXT before 
exercise? 

Moderate Ex:
Vigorous Ex: 
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ACSM Risk Stratification
Risk Stratification 

Low Risk 
Asymptomatic 
< 2 Risk Factors

Moderate Risk 
Asymptomatic 
≥ 2 Risk Factors

Medical Exam & 
GXT before 
exercise? 

Moderate Ex:
Vigorous Ex: 

Medical Exam & 
GXT before 
exercise? 

Moderate Ex:
Vigorous Ex:

ACSM Risk Stratification
Risk Stratification 

Low Risk 
Asymptomatic 
< 2 Risk Factors

Moderate Risk 
Asymptomatic 
≥ 2 Risk Factors

High Risk 
Symptomatic, or known 
CV, pulmonary, renal, or 

metabolic disease

Medical Exam & 
GXT before 
exercise? 

Moderate Ex:
Vigorous Ex: 

Medical Exam & 
GXT before 
exercise? 

Moderate Ex:
Vigorous Ex:

Medical Exam & 
GXT before 
exercise? 

Moderate Ex:
Vigorous Ex:

Case Study: Risk Stratification 

§ Man, age 44 (yr), non-smoker. 
§ Height= 70 in (177.8cm), weight = 216lb (98.2 kg), BMI = 31 kg m2

§ Resting HR = 62 bpm, resting BP = 128/84mmHg. 
§ Total cholesterol = 184mg/dL (4.77 mmol/L), LDL = 106 mg/L (2.75 

mmol/L), HDL = 44 mg/dL (1.14 mmol/L). 
§ Fasting Blood Glucose = unknown

Walks 2-3 miles, 2-3 times per week. His father had Type II diabetes 
and died at age 67 of a heart attack. Mother is living, no cardiovascular 
disease. 

No medications. Reports no symptoms. 

ACSM Risk Stratification
Age • Men ≧ 45 yr; women ≧ 55 yr

Family History
• Myocardial infarction, coronary revascularization, or sudden death 

before 55 yr in father or other male first-degree relative or before 65 
in mother or other female first-degree relative

Cigarette Smoking • Current cigarette smoker or those who quit within the previous 6 mo
or exposure to environmental tobacco smoke

Sedentary Lifestyle • Not participating in at least 30 min of moderate intensity PA on at 
least 3d per week for at least 3 mo

Obesity • BMI ≧30kg/m2 or waist girth >102cm for men and >88 for women

Hypertension • Systolic BP ≧140mmHg and/or diastolic ≧90mmHg confirmed by 
measuremetns on at least 2 separate occasions

Dyslipidemia • LDL cholesterol ≧130 mg/dL or HDL <40 mg/dL or on a  lipid 
lowering medication. 

Prediabetes • Impaired fasting glucose = fasting plasma glucose ≧ 100mg/dL and ≦
125 mg/dL

Negative Risk Factor
HDL Cholesterol • ≧60mg/dL

Case Study: Risk Stratification 

§Man, age 44 (yr), non-smoker. 
§Height= 70 in (177.8cm), weight = 216lb (98.2 kg), BMI = 31 kg m2

§ Resting HR = 62 bpm, resting BP = 128/84mmHg. 
§ Total cholesterol = 184mg/dL (4.77 mmol/L), LDL = 106 mg/L (2.75 

mmol/L), HDL = 44 mg/dL (1.14 mmol/L). 
§ Fasting Blood Glucose = unknown

Walks 2-3 miles, 2-3 times per week. His father had Type II diabetes 
and died at age 67 of a heart attack. Mother is living, no cardiovascular 
disease. 

No medications. Reports no symptoms. 

Step 3: Written Exercise Prescription

Aim for 150 minutes of moderate-vigorous intensity 
physical activity each week
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Aim for 150 minutes of moderate-vigorous intensity 
physical activity each week

150 can be broken into chunks of 10 minutes or more

Step 3: Written Exercise Prescription

Aim for 150 minutes of moderate-vigorous intensity 
physical activity each week

150 can be broken into chunks of 10 minutes or more

Include muscle strengthening activities at least 2x/wk

Step 3: Written Exercise Prescription

10 
Max Effort

9 Very Hard 
Activity

7-8 Vigorous 
Activity

4-6 Moderate Activity

2-3 Light Activity

1 Very Light Activity

10 
Max Effort

9 Very Hard 
Activity

7-8 Vigorous 
Activity

4-6 Moderate Activity

2-3 Light Activity

1 Very Light Activity

Breathing heavily, can hold a conversation

10 
Max Effort

9 Very Hard 
Activity

7-8 Vigorous 
Activity

4-6 Moderate Activity

2-3 Light Activity

1 Very Light Activity

Becoming uncomfortable, short of breath, can speak single words

Basic Elements of Exercise 
Prescription (FITT)

Frequency: Total number of weekly exercise sessions

Intensity: How hard

Type: Mode or what kind

Time: Duration or how long

8/19/18

1

Case Study: Moderate Risk  

§Man, age 44 (yr), non-smoker. 
§Height= 70 in (177.8cm), weight = 216lb (98.2 kg), BMI = 31 kg m2

§ Resting HR = 62 bpm, resting BP = 128/84mmHg. 
§ Total cholesterol = 184mg/dL (4.77 mmol/L), LDL = 106 mg/L (2.75 

mmol/L), HDL = 44 mg/dL (1.14 mmol/L). 
§ Fasting Blood Glucose = unknown

Walks 2-3 miles, 2-3 times per week. His father had Type II diabetes 
and died at age 67 of a heart attack. Mother is living, no cardiovascular 
disease. 

No medications. Reports no symptoms. 

High Risk Case Profile:
Chronic Obstructive Pulmonary Disease (COPD)

• Considerations:

• Central vs. peripheral manifestations 

• Air quality when choosing outdoor 

exercise

COPD Comorbidity: 

1. Weight bearing exercises
2. Resistance training
3. Postural exercises
4. Balance 
Avoid:
1. Repetitive flexion or twisting
2. High impact activities

High Risk Case Profile:
Chronic Obstructive Pulmonary Disease (COPD)

COPD Osteoporosis

Aerobic
Frequency 3-4 x/wk

Intensity Low-Mod

Type Rhythmic ex using large
muscle groups.

Rhythmic weight-bearing ex 
using large muscle groups. 
Choose activities with low 

fall risk. 

Time 10 min (build to 30) 30-60 min

Resistance 

Frequency 2 x/wk

Intensity Mod Mod-Vig (8-12 rep)

Type All major muscle groups 

Time Depends on number of ex
performed

2 sets of rep for all muscle 
groups 

High Risk Case Profile:
Chronic Obstructive Pulmonary Disease (COPD)

• Finding trained professionals: 
• http://www.csep.ca/view.asp?ccid=528
• South East Health Line

• Referral Resources - Kingston
§ Walk On Program
§ VON SMART Exercise Program
§ YMCA Kingston
§ Good Life Kingston
§ Running Room Learn to Walk/Run
§ Revved Up Assisted Exercise Program
§ Kingston Community Health Centre’s Active Living Programs
§ Senior’s Association Kingston Region

Step 4: Referral

• Chart progress

• Include vital sign in EMR

• Set goals

• Solve problems

• Identify and use social support

Step 5: Follow-Up
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Big Picture: ExisRx

Spirit of MI

Risk 
Stratification

ExRx and/or 
Referral

Summary

§ Physical activity and health outcomes

§ Importance of discussing physical activity with 
your patients

§ Practical steps for discussing and prescribing 
physical activity

Thank you for your time!
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Appendix B  
 

Health Sciences Research Ethics Board Approval  
 

Amendment letters 
 
 

 
 

 
 
QUEEN'S UNIVERSITY HEALTH SCIENCES & AFFILIATED TEACHING HOSPITALS 
RESEARCH ETHICS BOARD (HSREB) 
 
HSREB Amendment Acknowledgment/Ethics Clearance  
 
November 01, 2017  
 
Dr. Jennifer Tomasone  
School of Kinesiology and Health Studies 
28 Division Street,  
Queen's University 
Kingston, ON   K7L 3N6  
 
ROMEO/TRAQ: #6016794  
Department Code: PHE-156-15  
Study Title:  Evaluating the impact of an interactive, educational workshop aimed at enhancing 
physical activity prescription cognitions among second year medical students  
Review Type: Delegated 
Date Ethics Clearance Issued: November 01, 2017 
 
Dear Dr. Tomasone,  
 
The Queen's University Health Sciences & Affiliated Teaching Hospitals Research Ethics Board (HSREB) 
has reviewed the amendment application and granted ethics approval/acknowledgement for the following: 
 

x Change in Population Sample. A two-part physical activity counseling workshop entitled ”Physical 
Activity Counseling Workshop’ for first year family medicine residents.  

x Recruitment methods - All current first year family medicine residents (n = 53) will be recruited to 
participate via e-mail through the residents’ listserve 

x Residents will receive a $10 e-gift card to the establishment of their choice (Tim Hortons, 
Starbucks or Chapters) as compensation for each questionnaire that they complete (i.e., the pre- 
and post-questionnaire).  

x Emphasis of the two-part workshop is on providing residents with knowledge, resources, and skills 
on how to discuss, counsel and prescribe PA. Specifically, residents will learn about MI, BAP, 
and exercise prescription. 

x Evaluation measures. The evaluation measures have been updated to reflect the above-described 
changes in workshop content:  

x The Helpful Responses Questionnaire (which assesses participants’ ability to respond to patients in 
an MI-consistent manner) has been removed to alleviate participant burden.  

x The Pre-Questionnaire and Post-Questionnaire will be administered online via Qualtrics. 
x Addition of a process evaluation to determine how much of the workshop is delivered and 

received, the extent to which the workshop is implemented as intended, and the overall 
workshop quality.  

x All workshop facilitators will be recruited to participate via e-mail  
x Changes to members of the research team – Addition of Dr. Kelly Howse (Department of Family 

Medicine), Ms. Stephanie Flood (School of Kinesiology and Health Studies) and Dr. Scott 
Shallow (Department of Family Medicine) and removal of four co-investigators can be removed 
from the study team - Robyn Houlden, Lucie Lévesque, Colin Baillie, and Sarah Skelding 

x Letter of Information/Consent Form – Residents 
x Recruitment Scripts 



 132 

 
 
 

 

x Pre-Questionnaire 
x Post-Questionnaire 
x Workshop Content Description 
x Study Timeline 
x Workshop Evaluation and Knowledge Test 
x Facilitator Checklist 
x Observer Checklist 

 
Documents Acknowledged:  
 

x CORE Certificate – S. Flood 
 
Yours sincerely, 
 

 
Chair, Health Sciences Research Ethics Board 
 
The HSREB operates in compliance with, and is constituted in accordance with, the requirements of the 
Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans (TCPS 2); the International 
Conference on Harmonisation Good Clinical Practice Consolidated Guideline (ICH GCP); Part C, Division 
5 of the Food and Drug Regulations; Part 4 of the Natural Health Products Regulations; Part 3 of the 
Medical Devices Regulations, Canadian General Standards Board, and the provisions of the Ontario 
Personal Health Information Protection Act (PHIPA 2004) and its applicable regulations. The HSREB is 
qualified through the CTO REB Qualification Program and is registered with the U.S. Department of 
Health and Human Services (DHHS) Office for Human Research Protection (OHRP). Federalwide 
Assurance Number: FWA#:00004184, IRB#:00001173 
 
HSREB members involved in the research project do not participate in the review, discussion or decision.  
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QUEEN'S UNIVERSITY HEALTH SCIENCES & AFFILIATED TEACHING HOSPITALS 
RESEARCH ETHICS BOARD (HSREB) 
 
HSREB Amendment Acknowledgment/Ethics Clearance  
 
February 22, 2018  
 
Dr. Jennifer Tomasone  
School of Kinesiology and Health Studies 
28 Division Street, KHS 301F 
Queen's University 
 
ROMEO/TRAQ: #6016794  
Department Code: PHE-156-15  
Study Title:  Evaluating the impact of an interactive, educational workshop aimed at enhancing 
physical activity prescription cognitions among second year medical students  
Review Type: Delegated 
Date Ethics Clearance Issued: February 22, 2018 
 
Dear Dr. Tomasone,  
 
The Queen's University Health Sciences & Affiliated Teaching Hospitals Research Ethics Board (HSREB) 
has reviewed the amendment application and granted ethics approval/acknowledgement for the following: 
 

x One Month Post Workshop Questionnaire 
x Residents will receive $10 e-gift card for completion of questionnaire\ 
x Recruitment Scripts/Emails re: One Month Post Workshop Questionnaire 
x Letter of Information/Consent form  
x Notification of the opportunity to access the Queens Family Health Team’s electronic medical 

records – to review patient charts seen by first year family medicine residents to examine 
residents’ recorded behaviour for discussing physical activity with patients 

x Chart Review Variables 
x Email Script - For residents to opt out of data linkage  

 
Yours sincerely, 
 

 
Chair, Health Sciences Research Ethics Board 
 
The HSREB operates in compliance with, and is constituted in accordance with, the requirements of the 
Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans (TCPS 2); the International 
Conference on Harmonisation Good Clinical Practice Consolidated Guideline (ICH GCP); Part C, Division 
5 of the Food and Drug Regulations; Part 4 of the Natural Health Products Regulations; Part 3 of the 
Medical Devices Regulations, Canadian General Standards Board, and the provisions of the Ontario 
Personal Health Information Protection Act (PHIPA 2004) and its applicable regulations. The HSREB is 
qualified through the CTO REB Qualification Program and is registered with the U.S. Department of 
Health and Human Services (DHHS) Office for Human Research Protection (OHRP). Federalwide 
Assurance Number: FWA#:00004184, IRB#:00001173 
 
HSREB members involved in the research project do not participate in the review, discussion or decision.  
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QUEEN'S UNIVERSITY HEALTH SCIENCES & AFFILIATED TEACHING HOSPITALS 
RESEARCH ETHICS BOARD (HSREB) 
 
HSREB Amendment Acknowledgment/Ethics Clearance  
 
June 01, 2018  
 
Dr. Jennifer Tomasone  
School of Kinesiology and Health Studies 
28 Division Street, Room 301F 
Queen's University 
 
ROMEO/TRAQ: #6016794  
Department Code: PHE-156-15  
Study Title: Evaluating the impact of an interactive, educational workshop aimed at enhancing 
physical activity prescription cognitions among second year medical students  
Review Type: Delegated 
Date Ethics Clearance Issued: June 01, 2018 
 
Dear Dr. Tomasone,  
 
The Queen's University Health Sciences & Affiliated Teaching Hospitals Research Ethics Board (HSREB) 
has reviewed the amendment application and granted ethics approval/acknowledgement for the following: 
 

x Addition of an email notifying the most responsible physicians (MRPs) at Queen’s Family Health 
Team of the proposed review of patient charts and includes choice to opt out of the review of their 
patients’ charts 

x Letter of Information – MRPs 
x  A correction to patients consent to disclosure – only patients who have not opted out of sharing their 

data will be considered for inclusion in the present study.  
x To increase feasibility and reduce data sharing a total of 40 residents will be examined for the chart 

review portion of this study (compared to the previously reported 106). The residents sampled will 
consist of 20 residents from the 2017/2018 cohort (who have completed questionnaire data; 
intervention group) and 20 residents from the 2016/2017 cohort (control group).  

x Demographic information for the control group will be obtained from the Manager of Education at 
the Department of Family of Medicine (Judy Sakell)  

x Description of the process for patient chart review for patients seen by first year family medicine 
residents to assess residents’ recorded behavior for discussion PA with patients. 

x  Examination of pre-workshops and post workshops. 
 
Yours sincerely, 
 

 
Chair, Health Sciences Research Ethics Board 
 
The HSREB operates in compliance with, and is constituted in accordance with, the requirements of the 
Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans (TCPS 2); the International 
Conference on Harmonisation Good Clinical Practice Consolidated Guideline (ICH GCP); Part C, Division 
5 of the Food and Drug Regulations; Part 4 of the Natural Health Products Regulations; Part 3 of the 
Medical Devices Regulations, Canadian General Standards Board, and the provisions of the Ontario 
Personal Health Information Protection Act (PHIPA 2004) and its applicable regulations. The HSREB is 
qualified through the CTO REB Qualification Program and is registered with the U.S. Department of 
Health and Human Services (DHHS) Office for Human Research Protection (OHRP). Federalwide 
Assurance Number: FWA#:00004184, IRB#:00001173 
 
HSREB members involved in the research project do not participate in the review, discussion or decision.  
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Appendix C 
 

Observer Checklists 
 

Workshop One 
 

MI TRAINING FIDELITY CHECKLIST-OBSERVER   
 

Session date: ______________________________ 
Session Facilitator (Introductory lecture): ________________________________ 
Number of Attendees (Introductory lecture): ________________________________ 
Session Facilitator (Small group practical activities): ________________________________ 
Number of Attendees (Small group practical activities): ___________________________________ 
 

1. The resources used in this session included (check all that apply):  
 

Lecture       Group discussion     Practice      Handouts 
 

2. Quality refers to implementing the workshop as intended and providing the trainees with appropriate instruction and feedback. Please rate the 
overall quality of this workshop.  

 

       
1 2 3 4 5 6 7 

Very Poor      Excellent 
 
3. Success refers to accomplishing the goals planned for the session. How would you rate the success of the session? 
   

       
1 2 3 4 5 6 7 

Very Poor      Excellent 
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Topic	 Was	it	implemented?	 Notes:	 #	of	individuals	
not	engaged1	

#	questions	
asked		

	 Yes	 No	 	
Introductory	Lecture	to	MI																																																																																																																																														

	(Duration:	________________	minutes)	
State	of	ambivalence	
	
	

	 	 	 	 	

The	righting	reflex		
	
	

	 	 	 	 	

Definition	and	purpose	of	MI	
	
	

	 	 	 	 	

Spirit/Mindset	of	MI		
	
	

	 	 	 	 	

Processes	of	MI		
1. Engaging	

a. Avoiding	traps	
	

	 	 	 	 	

2. Focusing	
	
	

	 	 	 	 	

3. Evoking	
a. DARN	ACTS	
b. OARS	
c. EPE	

	

	 	 	 	 	

4. Planning	
	
	

	 	 	 	 	

Integrating	MI	
	
	

	 	 	 	 	

Evidence	of	MI	effectiveness	
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1	Individuals	who	are	not	engaged	refers	to	residents	who	are	not	engaged	with	the	facilitator	or	materials	(e.g.,	on	their	phone	or	
computer,	or	reading	other	materials)	
 

Topic	 Was	it	implemented?	 Notes:	 #	of	individuals	
not	engaged1	

#	questions	
asked	

	 Yes	 No	 	
Eliciting	Change	Talk																																																																																																																																																										

(Duration:	________________	minutes)	
Strategies	for	eliciting	change	talk	
handout	
	

	 	 	 	 	

Video	example	of	MI	
	

	 	 	 	 	
Change	talk	round	robin	exercise	
	
	

	 	 	 	 	

Debrief	
	

	 	 	 	 	
Responding	to	Sustain	Talk																																																																																																																																													

(Duration:	________________	minutes)	
Strategies	for	responding	to	sustain	
talk	handout	
	

	 	 	 	 	

Sustain	talk	dodge	ball	exercise	
	
	

	 	 	 	 	

Debrief	
	

	 	 	 	 	
Full	Evoking	Practice																																																																																																																																																										

(Duration:	________________	minutes)	
Evoking	Practice	Exercise	
	

	 	 	 	 	
Summary	and	Debrief				

(Duration:	________________	minutes)	
Debrief	of	exercises:	e.g.,	how	to	look	
for	change	talk	and	when	receiving	
resistance	need	to	shift	response	
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Observations:	
	
(E.g.,	trainees	ask	insightful	questions,	request	assistance	from	the	facilitator,	ask	for	feedback	from	the	facilitator,	etc.)		
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Workshop Two 
 

EXERCISE PRESCRIPTION TRAINING FIDELITY CHECKLIST-OBSERVER 
 

Session date: ______________________________ 
Session Facilitator (Evidence): ________________________________ 
Number of Attendees: ________________________________ 
Session Facilitator (Exercise Prescription): ________________________________ 
Number of Attendees: ___________________________________ 
 

1. The resources used in this session included (check all that apply):  
 

Lecture       Group discussion     Practice      Handouts 
 

2. Quality refers to implementing the workshop as intended and providing the trainees with appropriate instruction and feedback. Please rate the 
overall quality of this workshop.  

 

       
1 2 3 4 5 6 7 

Very Poor      Excellent 
 
3. Success refers to accomplishing the goals planned for the session. How would you rate the success of the session? 
   

       
1 2 3 4 5 6 7 

Very Poor      Excellent 
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Topic	 Was	it	implemented?	 Notes:	 #	of	individuals	
not	engaged1	

#	questions	
asked		

	 Yes	 No	 	
Introduction																																																																																																																																																																											(Duration:	________________	
minutes)	
Group	discussion		 	 	 	 	 	
Definitions	 	 	 	 	 	
Evidence	from	Research																																																																																																																																																			(Duration:	________________	
minutes)	
Prospective	Data	Presentation	

a.	Occupational	PA	and	CHD		
	

	 	 	 	 	

b.	PA	and	Mortality	Risk		
	
	

	 	 	 	 	

c.	PA	and	Risk	in	Women	
	
	

	 	 	 	 	

d.	Summary	of	Data		
	

	 	 	 	 	
RCT	Data	Presentation	

a.	MRC	Exercise	and	Diet	Study	
	

	 	 	 	 	

b.	SERENA	Study	
	
	

	 	 	 	 	

c.	Diabetes	Prevention	
Program	

	

	 	 	 	 	

d.	Recidivism	
	
	

	 	 	 	 	

e.	ENGAGE	Study	
	

	 	 	 	 	
f.	Summary	of	Data		
	
	

	 	 	 	 	



 141 

1	Refers	to	residents	who	aren’t	engaged	with	the	facilitator	or	materials	(e.g.,	on	their	phone	or	computer,	or	reading	other	materials)	

Topic	 Was	it	implemented?	 Notes:	 #	of	individuals	
not	engaged1	

#	questions	
asked	

	 Yes	 No	 	
Physical	Activity	as	a	Vital	Sign																																																																																																																															(Duration:	________________	minutes)	
Recap	 	 	 	 	 	
Determining	the	level	of	PA	(Step	1)		 	 	 	 	 	
Readiness	to	Exercise	(Step	2)																																																																																																																																		(Duration:	________________	minutes)	
Assessing	Psychological	Readiness		

-Stages	of	Change	
-MI	and	Brief	Action	Planning		

	 	 	 	 	

Assessing	Physical	Readiness		
-PAR-Q+	

	 	 	 	 	
-ACSM	Risk	Stratification	
Table	

	 	 	 	 	
-ACSM	Risk	Stratification	Chart	
	

	 	 	 	 	
-Case	Study	

	
	 	 	 	 	

Written	Exercise	Prescription	(Step	3)																																																																																																																	(Duration:	________________	minutes)	
Guidelines	
	

	 	 	 	 	
RPE	Scale	
	

	 	 	 	 	
FITT		
	

	 	 	 	 	
Case	Study	
	

	 	 	 	 	
High	Risk	–	COPD	and	Osteoporosis		
	

	 	 	 	 	
Referral	(Step	4)																																																																																																																																																														(Duration:	________________	minutes)	
Referral	and	resources	 	 	 	 	 	
Follow-Up	(Step	5)																																																																																																																																																										(Duration:	________________	minutes)	
Following	up	with	the	patient		 	 	 	 	 	
Summary																																																																																																																																																																												(Duration:	________________	minutes)	
Big	Picture	and	Recap	 	 	 	 	 	
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Observations:	
	
(E.g.,	trainees	ask	insightful	questions,	request	assistance	from	the	facilitator,	ask	for	feedback	from	the	facilitator,	etc.)		
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Appendix D 
 

Facilitator Letter of Information and Consent Form 
 
Facilitator Letter of Information 
 
 
 
 
 
 
 
 
 
 

Determining the Effectiveness of a Two-Part Educational Workshop to Enhance Family Medicine 
Residents’ Intentions to Discuss Physical Activity with Patients 

 
 
Investigators 

 
Principal Investigators:         Co-Investigator: 

 
 
 
 
 
 
 

 
           Student Investigators: 

 
 
 

 
 
 
 
 
 
 

 
 
 
 

Stephanie Flood, BSc 
School of Kinesiology and 
Health Studies 
Queen’s University 
0smf4@queensu.ca 
                                                     
Katrina D’Urzo, MSc 
School of Kinesiology and 
Health Studies  
Queen’s University 
14kdu@queensu.ca 
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U

Sarah Dobrowolski, MD 
School of Kinesiology and 
Health Studies  
Queen’s University  
12sld3@queensu.ca 
 

Jennifer Tomasone, PhD 
Assistant Professor 
School of Kinesiology and 
Health Studies 
Queen’s University 
tomasone@queensu.ca  
 

Kelly Howse, MD 
Assistant Professor 
Department of Family 
Medicine  
Queen’s University  
kelly.howse@dfm.queensu.ca 
 

Scott Shallows, MD 
Department of Family 
Medicine  
Queen’s University  
scott.shallow@dfm.queensu.ca 
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Purpose of the Study  
The Physical Activity Counselling Workshop is a two-part workshop designed by Exercise is Medicine 
Canada at Queen’s University for first year family medicine residents. The two-part workshop is designed to 
enhance residents’ skills in Motivational Interviewing, brief action planning, and exercise prescription, 
providing residents with useful and practical information tailored to promote discussion of physical activity 
with patients. As a facilitator of this workshop, you will provide training/teaching of the above described 
topics to the first year family medicine residents.  
 
The purpose of this study is to determine the effectiveness and impact of the two-part interactive, educational 
workshop on residents’ confidence and intentions for discussing physical activity with patients. Consequently, 
this evaluation study will ask participating residents to complete a 10-15 minute online questionnaire at two 
separate time points: before and after the two-part Physical Activity Counselling Workshop. In addition to 
these questionnaires, we would like to collect some supplementary data in order to assess the dose 
implemented, dose received, fidelity and quality of the training delivered during the two-part Physical Activity 
Counselling Workshop.  
 
Procedures Involved in the Study   
If you volunteer to participate in this study, a research assistant will observe you during your facilitation of the 
workshop. The research assistant will use a checklist to observe the dose delivered (number of topics presented 
during the training session), fidelity (proportion of content delivered relative to content modified/omitted from 
the original plan), and quality of the training you provide during the workshop. Observations of your 
facilitation of the workshop session(s) will allow us to better understand whether the workshops were 
implemented as intended.  You will also be asked to fill out a facilitator checklist and questionnaire to 
determine the dose delivered, fidelity, and quality of training you provided. This checklist and questionnaire 
will take approximately 10-15 minutes to complete. You will be asked to complete these items after each 
workshop you facilitate. 
 
Potential Benefits  
You may not experience any benefit from the research. However, by participating in the evaluation process, 
you will allow us to better understand whether the workshops were implemented as intended and any changes 
that should be made to improve workshop implementation.  
 
Potential Harms, Risks or Discomforts  
There are no known risks for participating in the study. You can withdraw from the study at any time without 
penalty. Your name will not be attached to any of the data from the observations, nor will it appear in any 
publication that uses this research. Any questions about the potential harms, risks or discomforts associated 
with this study can be directed to the Student investigator at 0smf4@queensu.ca or to the Primary investigator 
at tomasone@queensu.ca.  
 
Confidentiality  
The information obtained in connection with this study, including any information that could be used to 
identify you, will remain confidential and will be disclosed only with your permission. The observation and 
facilitator checklist sheets will be kept in a locked cabinet at the School of Kinesiology and Health Studies at 
Queen’s University (Kingston, ON). The only people who will have access to the data are the principal and the 
student investigators.  No identity-revealing information will be attached to the data and your personal identity 
will never be revealed in any reports regarding this study. Following completion of the project, data will be 
stored in a locked cabinet in Dr. Tomasone’s lab in the School of Kinesiology and Health Studies at Queen’s 
University for a maximum of five years following publication. 
 
Participation and Withdrawal 
Your participation in this study is completely voluntary. If you choose to participate, you can withdraw from 
the study at any point in time up until the time of publication without consequence and can continue to 
participate in the two-part workshop. If you withdraw from the study, we will not use partial data without your 
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permission. Participants who choose to withdraw will be asked if they would like observation data destroyed. 
Note that it may not be possible to honour all requests for the data to be destroyed upon withdrawal, such as in 
the case where the data has already been published or presented. If you would like to withdraw from the study, 
please contact the Student Investigator, Stephanie Flood, by email at 0smf4@queensu.ca.  
 
Information about the Evaluation Results 
Information and findings from the study may be presented in publications such as newsletters, reports and 
journal articles. We encourage you to email the student investigator if you are interested in receiving a copy of 
the final report. 
 
Questions about the Study 
Any questions about study participation may be directed to Stephanie Flood at 0smf4@queensu.ca or Dr. 
Jennifer Tomasone at tomasone@queensu.ca. If you have any ethical concerns you may contact the Chair of 
the Queen's University Health Sciences and Affiliated Teaching Hospitals Research Ethics Board, Dr. Albert 
Clark, at 1-844-535-2988 or clarkaf@queensu.ca. We encourage you to keep a copy of this letter of 
information for your records. 
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Workshop One – Facilitators’ Consent 
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Workshop Two – Facilitators’ Consent 
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Appendix E 
 

Facilitator Checklists 
 

Workshop One 
 

MI TRAINING FIDELITY CHECKLIST-FACILITATOR 
 

Session date: ______________________________ 
Session Facilitator (Introductory lecture): ________________________________ 
Number of Attendees (Introductory lecture): ________________________________ 
Session Facilitator (Small group practical activities): ________________________________ 
Number of Attendees (Small group practical activities): ___________________________________ 
 

1. The resources used in this session included (check all that apply):  
 

Lecture       Group discussion     Practice      Handouts 
 

2. Quality refers to implementing the workshop as intended and providing the trainees with appropriate instruction and feedback. Please rate the 
overall quality of this workshop.  

 

       
1 2 3 4 5 6 7 

Very Poor      Excellent 
 
3. Success refers to accomplishing the goals planned for the session. How would you rate the success of the session? 
   

       
1 2 3 4 5 6 7 

Very Poor      Excellent 
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Topic	 Was	it	implemented?	 Was	it	modified?	

	 Yes	 No	 How	 Why	
Introductory	Lecture	to	MI																																																																																																																																														

	(Duration:	________________	minutes)	
State	of	ambivalence	
	
	

	 	 	 	

The	righting	reflex		
	
	

	 	 	 	

Definition	and	purpose	of	MI		
	
	

	 	 	 	

Spirit/Mindset	of	MI		
	
	

	 	 	 	

Processes	of	MI		
5. Engaging	

a. Avoiding	traps	
	
	

	 	 	 	

6. Focusing	
	
	

	 	 	 	

7. Evoking	
d. DARN	ACTS	
e. OARS	
f. EPE	

	

	 	 	 	

8. Planning	
	
	

	 	 	 	

Integrating	MI	
	
	

	 	 	 	

Evidence	of	MI	effectiveness	
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Topic	 Was	it	implemented?	 Was	it	modified?		
	

	 Yes	 No	 How	 Why	
	

Eliciting	Change	Talk																																																																																																																																																										
(Duration:	________________	minutes)	

Strategies	for	eliciting	change	talk	
handout	
	

	 	 	 	

Video	example	of	MI	
	

	 	 	 	
Change	talk	round	robin	exercise	
	
	

	 	 	 	

Debrief	
	

	 	 	 	
Responding	to	Sustain	Talk																																																																																																																																													

(Duration:	________________	minutes)	
Strategies	for	responding	to	sustain	
talk	handout	
	

	 	 	 	

Sustain	talk	dodge	ball	exercise	
	
	

	 	 	 	

Debrief	
	

	 	 	 	
Full	Evoking	Practice																																																																																																																																																										

(Duration:	________________	minutes)	
Evoking	Practice	Exercise	
	
	

	 	 	 	

Debrief	&	Summary																																																																																																																																																													
(Duration:	________________	minutes)	

Debrief	of	exercises:	e.g.,	how	to	look	
for	change	talk	and	when	receiving	
resistance	need	to	shift	response	
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Observations: 
 
(E.g., trainees ask insightful questions, request assistance from the facilitator, ask for feedback from the facilitator, etc.)  
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Workshop Two 
 

EXERCISE PRESCRIPTION TRAINING FIDELITY CHECKLIST-FACILITATOR 
 

Session date: ______________________________ 
Session Facilitator (Evidence): ________________________________ 
Number of Attendees: ________________________________ 
Session Facilitator (Exercise Prescription): ________________________________ 
Number of Attendees: ___________________________________ 
 

1. The resources used in this session included (check all that apply):  
 

Lecture       Group discussion     Practice      Handouts 
 

2. Quality refers to implementing the workshop as intended and providing the trainees with appropriate instruction and feedback. Please rate the 
overall quality of this workshop.  

 

       
1 2 3 4 5 6 7 

Very Poor      Excellent 
 
3. Success refers to accomplishing the goals planned for the session. How would you rate the success of the session? 
   

       
1 2 3 4 5 6 7 

Very Poor      Excellent 
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Topic	 Was	it	implemented?	 Was	it	modified?		
	 Yes	 No	 How?	 Why?	
Introduction																																																																																																																																																																						(Duration:	________________	minutes)	
Group	discussion		
	
	

	 	 	 	

Definitions	 	 	 	 	
Evidence	from	Research																																																																																																																																														(Duration:	________________	minutes)	
Prospective	Data	Presentation	

a.	Occupational	PA	and	CHD		
	

	 	 	 	

b.	PA	and	Mortality	Risk		
	
	

	 	 	 	

c.	PA	and	Risk	in	Women	
	
	

	 	 	 	

d.	Summary	of	Data		
	
	

	 	 	 	

RCT	Data	Presentation	
a.	MRC	Exercise	and	Diet	Study	

	

	 	 	 	

b.	SERENA	Study	
	
	

	 	 	 	

c.	Diabetes	Prevention	
Program	

	

	 	 	 	

d.	Recidivism	
	
	

	 	 	 	

e.	ENGAGE	Study	
	
	

	 	 	 	

f.	Summary	of	Data		
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Topic	 Was	it	implemented?	 Was	it	modified?		
	

	 Yes	 No	 How?	 Why?	
Physical	Activity	as	a	Vital	Sign																																																																																																																																(Duration:	________________	minutes)	
Recap	 	 	 	 	
Determining	the	level	of	PA	(Step	1)		 	 	 	 	
Readiness	to	Exercise	(Step	2)																																																																																																																																		(Duration:	________________	minutes)	
Assessing	Psychological	Readiness		

-Stages	of	Change	
-MI	and	Brief	Action	Planning		

	 	 	 	

Assessing	Physical	Readiness		
-PAR-Q+	

	 	 	 	
-ACSM	Risk	Stratification	
Table	
	

	 	 	 	

-ACSM	Risk	Stratification	Chart	
	

	 	 	 	
-Case	Study	
	

	 	 	 	
Written	Exercise	Prescription	(Step	3)																																																																																																																	(Duration:	________________	minutes)	
Guidelines	
	

	 	 	 	
RPE	Scale	
	

	 	 	 	
FITT		
	

	 	 	 	
Case	Study	
	

	 	 	 	
High	Risk	–	COPD	and	Osteoporosis		
	

	 	 	 	
Referral	(Step	4)																																																																																																																																																														(Duration:	________________	minutes)	
Referral	and	resources	 	 	 	 	
Follow-Up	(Step	5)																																																																																																																																																										(Duration:	________________	minutes)	
Following	up	with	the	patient		 	 	 	 	
Summary																																																																																																																																																																												(Duration:	________________	minutes)	
Big	Picture	and	Recap	 	 	 	 	
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 Observations: 
 
(E.g., trainees ask insightful questions, request assistance from the facilitator, ask for feedback from the facilitator, etc.)  
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Appendix F 
 

Resident Workshop Assessment  
 
 

Workshop One 
 
 

Motivational Interviewing Workshop Evaluation 
 
DATE:____________________________  
 
Please answer the following questions relating to the material presented in today’s 
workshop:  
 

1. List the four key elements that the spirit of motivational interviewing is based on:  
 
 
 
 
 
 
 
 
 
 

2. List three strategies you can use to evoke change talk from patients:  
 
 
 
 
 
 
 
 
The following questions concern the content and quality of the workshop:  
 

4. The resources used in this session included (check all that apply):  
 

Lecture  
Group discussion 
Practice 
Handouts 

 
 
 

1.  
 
2.  
 
3.  
 
4. 
 

1.  
 
2.  
 
3.  
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5. The overall quality of this workshop was:  
 

       
1 2 3 4 5 6 7 

Very Poor      Excellent 

 
 
 

6. The information presented in this workshop was credible. 
 

       
1 2 3 4 5 6 7 

Strongly 
disagree 

     Strongly 
agree 

 
7. The information in this workshop was useful to me as a family medicine resident.  

 

       
1 2 3 4 5 6 7 

Strongly 
disagree 

     Strongly 
agree 

 
Comments:  
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Workshop Two 
 

Exercise Prescription Workshop 
 

DATE:__________________________ 
 
Please answer the following questions relating to the material presented in today’s 
workshop:  
 
 

1. List three tools you can use to help your patients increase their physical activity.    
 
 
 
 
 
 
 
 

 
 

2. Describe each of the elements of the FITT principle for physical activity prescription. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The following questions concern the content and quality of the workshop:  
 

1. The resources used in this session included (check all that apply):  
 

Lecture  
Group discussion 
Practice 
Handouts 

1.  
 
2.  
 
3.  
 

-F:  
 
 
-I:  
 
 
-T:  
 
 
-T:  
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2. The overall quality of this workshop was:  
 

       
1 2 3 4 5 6 7 

Very Poor      Excellent 

 
 

3. The information presented in this workshop was credible. 
 

       
1 2 3 4 5 6 7 

Strongly 
disagree 

     Strongly 
agree 

 
 

4. The information in this workshop was useful to me as a family medicine resident.  
 

       
1 2 3 4 5 6 7 

Strongly 
disagree 

     Strongly 
agree 

 
 
Comments:  
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Appendix G 
 

Resident Workshop Assessment – Accepted Responses  
 
Workshop One 
 

1. List the four key elements that the spirit of motivational interviewing is based on:  
(Scored out of 4) 

 
Accepted Responses (in any order):  

1. Compassion 
2. Acceptance 
3. Partnership 
4. Evocation 

 
2. List three strategies you can use to evoke change talk from patients:  

(Scored out of 3) 
 

Accepted Responses:  
• Open-Ended Questions 
• Affirmations 
• Reflections 
• Summaries 
• Asking Evocative Questions 
• Asking for Elaboration/Examples 
• Querying Extremes 
• Looking Back or Looking Forward 
• Exploring Goals and Values 
• Using Change Rulers 

 
Workshop Two 
 

1. List three tools you can use to help your patients increase their physical activity.    
(Scored out of 3) 
 
Accepted Responses:  

• Motivational Interviewing 
• Brief Action Planning 
• Physical Activity Vital Sign/ Exercise Vital Sign 
• PAR-Q+ 
• ACSM Risk Stratification 
• FITT Principle 
• Written Exercise/ Physical Activity Prescription 
• RPE Scale 
• Referral (to an exercise professional or to a community program) 
• Follow-up 

 
2. Describe each of the elements of the FITT principle for physical activity prescription.  (Scored out of 4)                     
 

Accepted Responses:  
 

F: Frequency, I: Intensity, T: Type, T: Time 
 



 161 

Appendix H 
 

Recruitment Scripts 
 
 

Grand Rounds Recruitment Script 
 
***This script was presented along with the recruitment slide (below), by Dr. Howse at the beginning of 
Grand Rounds on Tuesday, November 7th (for Group A) and Tuesday, November 14th (for Group B).  
 
Hi everyone!  
 I wanted to remind the first year family medicine residents about an opportunity to participate in a 
research study evaluating the two-part physical activity counselling workshop you will be attending. Your 
participation will require filling out two electronic questionnaires about your thoughts toward discussing 
physical activity. Each questionnaire will take approximately 10-15 minutes to complete. You will be 
asked to complete the first questionnaire prior to attending the first workshop and the second directly 
following the second workshop. In return for your participation, you will be compensated with a $10 e-
gift card for each questionnaire you complete, to your choice of Starbucks, Tim Hortons or Chapters.  
 By participating, you will gain insight into your thoughts towards discussing physical activity with 
patients. There are no known risks to participating in this opportunity. Your participation will be sincerely 
appreciated, as it will allow us to better understand how we can improve residents’ discussion of physical 
activity with patients, and how we can implement these strategies into the curriculum in the future. If you 
are interested in participating in the study you will have received electronic access to the study via email, 
where you can read the Letter of Information and Consent form before completing the pre-questionnaire. 
If you have any questions regarding the study you can contact the student investigator for this study, 
whose email is on the slide. Thank you very much!  
 
 
Grand Rounds Recruitment Slide 
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Initial Recruitment E-mail 
 
Note: This recruitment email was sent by Dr. Howse through the residents’ listserve.   
 
SUBJECT: Participation in the Physical Activity Counselling Workshop Evaluation Study 
 
Dear First Year Family Medicine Resident,  
 
I am writing to invite you to participate in a research study evaluating the physical activity counselling 
workshops you will be attending on <November 15th, 2017 and February 28th, 2018 (Group A) or November 
22nd, 2017 and March 21st, 2018 (Group B)>.    
 
The primary goal of this study is to determine the impact of these workshops on residents’ thoughts towards 
discussing physical activity with patients. This will allow us to better understand how we can improve 
residents’ discussion of physical activity with patients, and how we can implement these strategies into the 
curriculum in the future.  
 
Your participation will include completing two online questionnaires about your thoughts towards discussing 
physical activity with patients. Both questionnaires will take approximately 10-15 minutes to complete. You 
will be asked to complete the pre-questionnaire prior to attending the first workshop and the post-questionnaire 
directly following the second workshop. In return for your participation, you will be compensated with a $10 
e-gift card for each questionnaire you complete, to your choice of Starbucks, Tim Hortons or Chapters.  
 
If you are interested in participating, please read over the attached Letter of Information for more information 
about the study. If you have any questions regarding the research study, do not hesitate to email me at 
0smf4@queensu.ca.  
 
If you choose to participate, you can access the letter of information, consent form and the pre-questionnaire 
at: <questionnaire link>.  
 
Once you have completed the pre-questionnaire you will be directed to a separate survey where you can 
indicate to which establishment (Starbucks, Tim Hortons or Chapters) you would like your e-gift card(s).  
 
We ask that you complete the questionnaire by <date (1 week following release of email)> at 11:59 pm.  
 
We look forward to hearing from you and thank you in advance for your time and consideration.  
 
Sincerely,  
 
Stephanie Flood, Student Investigator 
 
On behalf of  
 
Dr. Jennifer Tomasone     Dr. Kelly Howse     Dr. Scott Shallow 
Assistant Professor       Assistant Professor     2nd Year Family Medicine Resident 
School of Kinesiology & Health Studies  Department of Family Medicine  Department of Family Medicine 
Queen’s University       Queen’s University     Queen’s University 
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Initial Recruitment Follow-up E-mail 
 
Note: This recruitment email was sent by Dr. Howse through the residents’ listserve.   
 
SUBJECT: Important Reminder: Participation in the Physical Activity Counselling Workshop Evaluation 
Study 
 
Dear First Year Family Medicine Resident,  
 
I am writing to remind you about the opportunity to participate in a research study evaluating the physical 
activity counselling workshops you will be attending on <November 15th, 2017 and February 28th, 2018 
(Group A) or November 22nd, 2017 and March 21st, 2018 (Group B)>.   If you are interested in participating, 
please complete the pre-questionnaire by <date (3 days after release of email)> at 11:59pm.  
 
As a reminder, the primary goal of this study is to determine the impact of these workshops on residents’ 
thoughts towards discussing physical activity with patients. This will allow us to better understand how we can 
improve residents’ discussion of physical activity with patients, and how we can implement these strategies 
into the curriculum in the future.  
 
Your participation includes completing two online questionnaires about your thoughts towards discussing 
physical activity with patients. Both questionnaires will take approximately 10-15 minutes to complete. You 
will be asked to complete the pre-questionnaire prior to attending the first workshop and the post-questionnaire 
directly following the second workshop. In return for your participation, you will be compensated with a $10 
e-gift card for each questionnaire you complete, to your choice of Starbucks, Tim Hortons or Chapters.  
 
If you are interested in participating, please read over the attached Letter of Information for more information 
about the study. If you have any questions regarding the research study, do not hesitate to email me at 
0smf4@queensu.ca.  
 
If you choose to participate, you can access the letter of information, consent form and the pre-questionnaire 
at: <questionnaire link>.  
 
Once you have completed the pre-questionnaire you will be directed to a separate survey where you can 
indicate to which establishment (Starbucks, Tim Hortons or Chapters) you would like your e-gift card(s).  
 
We look forward to hearing from you and thank you in advance for your time and consideration.  
 
Sincerely,  
 
Stephanie Flood, Student Investigator 
 
On behalf of  
 
Dr. Jennifer Tomasone     Dr. Kelly Howse     Dr. Scott Shallow 
Assistant Professor       Assistant Professor     2nd Year Family Medicine Resident 
School of Kinesiology & Health Studies Department of Family Medicine Department of Family Medicine 
Queen’s University       Queen’s University     Queen’s University 
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Post-Workshop Questionnaire E-mail 
 
Note: This recruitment email was sent by Dr. Howse through the residents’ listserve.    
 
SUBJECT: Post-Questionnaire for the Physical Activity Counselling Workshop Evaluation Study 
 
Dear First Year Family Medicine Resident,  
 
Now that you have completed the two-part Physical Activity Counselling Workshop, I am writing to ask 
you to fill in the online post-questionnaire. This questionnaire is the same as the initial questionnaire that 
you filled out previously with the addition of questions relating to an evaluation of the workshop and will 
require approximately 10-15 minutes to complete.  
 
If you are still interested in participating, please log into the questionnaire at <questionnaire link>.  
 
We ask that you complete the post-questionnaire by <March 8th, 2018 (Group A) or March 29th, 2018 
(Group B)> at 11:59pm. 
 
In return for your participation, you will be compensated with a $10 e-gift card to your previously 
selected establishment (e.g., Starbucks, Tim Hortons, or Chapters). If you have any questions regarding 
the research study, do not hesitate to email me at 0smf4@queensu.ca. 
 
Sincerely,  
 
Stephanie Flood, Student Investigator 
 
On behalf of  
 
Dr. Jennifer Tomasone     Dr. Kelly Howse     Dr. Scott Shallow 
Assistant Professor       Assistant Professor     2nd Year Family Medicine Resident 
School of Kinesiology & Health Studies Department of Family Medicine Department of Family Medicine 
Queen’s University       Queen’s University     Queen’s University 
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Post-Workshop Questionnaire Follow-Up E-mail 
 
Note: This recruitment email was sent by Dr. Howse through the residents’ listserve.   
 
SUBJECT: Important Reminder: Post-Questionnaire for the Physical Activity Counselling Workshop 
Evaluation Study 
 
Dear First Year Family Medicine Resident,  
 
Now that you have completed the two-part Physical Activity Counselling Workshop, I am writing to 
remind you to fill in the online post-questionnaire. This questionnaire is the same as the initial 
questionnaire that you filled out previously with the addition of questions relating to an evaluation of the 
workshop and will require approximately 10-15 minutes to complete.  
 
If you are still interested in participating, please log into the questionnaire at <questionnaire link>.  
 
We ask that you complete the post-questionnaire by <March 8th, 2018 (Group A) or March 29th, 2018 
(Group B)> at 11:59pm. 
 
In return for your participation, you will be compensated with a $10 e-gift card to your previously 
selected establishment (e.g., Starbucks, Tim Hortons, or Chapters). If you have any questions regarding 
the research study, do not hesitate to email me at 0smf4@queensu.ca. 
 
Sincerely,  
 
Stephanie Flood, Student Investigator 
 
On behalf of  
 
Dr. Jennifer Tomasone     Dr. Kelly Howse     Dr. Scott Shallow 
Assistant Professor       Assistant Professor     2nd Year Family Medicine Resident 
School of Kinesiology & Health Studies Department of Family Medicine Department of Family Medicine 
Queen’s University       Queen’s University     Queen’s University 
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Appendix I 
 

Resident Letter of Information and Consent Form 
 

 
 
 
 
 
 
 
 
 
 
 

Determining the Effectiveness of a Two-Part Educational Workshop to Enhance Family 
Medicine Residents’ Intentions to Discuss Physical Activity with Patients 

 
Investigators 

 
Principal Investigators:         Co-Investigator: 

 
 
 
 
 
 
 

 
 

           Student Investigators: 

 
 
 

 
 
 
 
 
 
 

 
 
 
 

Stephanie Flood, BSc 
School of Kinesiology and 
Health Studies 
Queen’s University 
0smf4@queensu.ca 
                                                     
Katrina D’Urzo, MSc 
School of Kinesiology and 
Health Studies  
Queen’s University 
14kdu@queensu.ca 
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Sarah Dobrowolski, MD 
School of Kinesiology and 
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Purpose of the Study  
The Physical Activity Counselling Workshop is a two-part workshop designed by Exercise is Medicine 
Canada at Queen’s University. The workshop is designed to enhance your skills in Motivational 
Interviewing, brief action planning, and exercise prescription, providing you with useful and practical 
information tailored to promote discussion of physical activity with patients.  
 
We invite you to participate in our study about the two-part Physical Activity Counselling Workshop. The 
purpose of this study is to determine the effectiveness and impact of the two-part interactive, educational 
workshop on residents’ confidence and intentions for discussing physical activity with patients. Your 
responses will allow us to better understand how we can improve residents’ discussion of physical 
activity with patients, and how we can implement these strategies into the curriculum in the future. 
 
Procedures Involved in the Study   
If you volunteer to participate in this study, you will be asked to complete a 10-15 minute online 
questionnaire at two separate time points: before and after the two-part Physical Activity Counselling 
Workshop. The questionnaires will ask you about your own physical activity, knowledge of the physical 
activity guidelines for adults, confidence and intentions for discussing physical activity with patients, and 
barriers to discussing physical activity with patients.  
 
Potential Benefits  
Participants may not experience any benefit from the research. However, by participating in the 
evaluation process you will allow us to better understand how we can improve residents’ discussion of 
physical activity with patients, and how we can implement these strategies into the curriculum in the 
future. In return for your participation, you will be compensated with a $10 e-gift card for each 
questionnaire you complete (i.e., pre-workshop and post-workshop) to your choice of Starbucks, Tim 
Hortons, and Chapters. 
 
Potential Harms, Risks or Discomforts  
There are no known risks for participating in the study. However, you do not have to answer any 
questions that you do not feel comfortable answering, and you do not have to give the reason why you 
chose to not answer a particular question.  You can continue being in the study if you do not answer all 
the questions and you can withdraw from the study at any time without penalty. Your name will not be 
attached to any of the data that you provide, nor will it appear in any publication that uses this research. 
Any questions about the potential harms, risks or discomforts associated with this study can be directed to 
the Student Investigator at 0smf4@queensu.ca or to the Primary Investigator at tomasone@queensu.ca.  
 
Confidentiality  
The information obtained in connection with this study, including any information that could be used to 
identify you, will remain confidential and will be disclosed only with your permission. The electronic 
questionnaire forms will be kept in a password-protected computer at the School of Kinesiology and 
Health Studies at Queen’s University (Kingston, ON). The only people who will have access to the data 
are the Principal and the Student Investigators.  No identity-revealing information will be attached to the 
data and your personal identity will never be revealed in any reports regarding this study. Following 
completion of the project, data will be stored on a password-protected computer in Dr. Tomasone’s lab in 
the School of Kinesiology and Health Studies at Queen’s University for a maximum of five years 
following publication. 
 
While Dr. Howse does not evaluate your performance as a resident, you may be concerned that your 
participation in this study will influence your residency. On the first page of both the electronic Pre- and 
Post-Questionnaires, you will be asked to create a unique identification (ID) number that will not be tied 
to your name or email address.  In this way, data will be given a code and Dr. Howse will not know 
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whether you have participated in the study. Further, data will not be shared with Dr. Howse until it has 
been aggregated and analyzed. 
 
Participation and Withdrawal 
Your participation in this study is completely voluntary. If you choose to participate, you can withdraw 
from the study at any point in time up until the time of publication without consequence and can continue 
to participate in the two-part workshop. If you withdraw from the study, we will not use partial data 
without your permission. Participants who choose to withdraw will be asked if they would like to delete 
their data. Note that it may not be possible to honour all requests for the deletion of data upon withdrawal, 
such as in the case where the data has already been published or presented. If you would like to withdraw 
from the study, please contact the Student Investigator, Stephanie Flood, by email at 0smf4@queensu.ca.  
 
Information about the Evaluation Results 
Information and findings from the study may be presented in publications such as newsletters, reports and 
journal articles. We encourage you to email the Student Investigator if you are interested in receiving a 
copy of the final report. 
 
Questions about the Study 
Any questions about study participation may be directed to Stephanie Flood at 0smf4@queensu.ca or Dr. 
Jennifer Tomasone at tomasone@queensu.ca. If you have any ethical concerns you may contact the Chair 
of the Queen's University Health Sciences and Affiliated Teaching Hospitals Research Ethics Board, Dr. 
Albert Clark, at 1-844-535-2988 or clarkaf@queensu.ca. We encourage you to keep a copy of this Letter 
of Information for your records.  
 
 
 

RECORD OF CONSENT 
 
I have read the letter of information about the study being conducted by Stephanie Flood, Katrina D’Urzo, 
and Drs. Scott Shallow, Sarah Dobrowolski, Jennifer Tomasone and  Kelly Howse of Queen’s University. 
Any questions I had were answered to my satisfaction. I understand that if I agree to participate in this 
study, I may withdraw from the study at any time. I also understand that the information that I provide 
here will not be used in any other capacity except this evaluation study. By filling out this form, I 
voluntarily agree to participate in the study. 
 
 
Date: __________________ 
 

Please help us create a unique identification code that will be used as your ID for this study: 

First 3 letters of your mother’s maiden name: ___ ___ ___ 

Last 3 digits of your home phone number: ___ ___ ___ 

 
(check box)  YES, I am providing informed consent to participate in the Physical Activity Counselling 
Workshop Evaluation Study. (questionnaire will begin) 
(check box)  NO, I do not wish to participate in the Physical Activity Counselling Workshop Evaluation 
Study. (questionnaire will not begin) 
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Appendix J 
 

Pre-Questionnaire 

Please help us create a unique identification code that will be used as your ID for this study: 
First 3 letters of your mother’s maiden name: ___ ___ ___ 
Last 3 digits of your home phone number: ___ ___ ___ 

DEMOGRAPHIC INFORMATION 
 

1. Gender  
a. Male 
b. Female 
c. Other 
d. Prefer not to answer 

 
2. What is your age?  

_____________ 
 
3. Which of the following describes your ethnicity?  

a. Caucasian 
b. Asian  
c. Black 
d. Native Canadian 
e. Other: ______________________ 

 
4. How many minutes per week do you engage in moderate-to-vigorous physical activity?  
 

_____________ minutes per week 
 

5. The Canadian Physical Activity Guidelines state that:  
 
a. To achieve health benefits, adults aged 18 to 64 years should accumulate at least _____________ 

minutes of aerobic moderate-to-vigorous intensity physical activity per week in bouts of 
______________ minutes or more.  

 
b. To achieve health benefits and improve functional abilities, adults aged 65 years and older should 

accumulate at least _____________ minutes of moderate-to-vigorous intensity aerobic physical 
activity per week in bouts of ______________ minutes or more.  

 
ACADEMIC INFORMATION 
 

1. Number of years of education: ______________  
 
2. Which school of medicine did you attend for your undergraduate medical education?  

Name: ___________________________________ 
 

3. Besides Medicine, throughout your academic studies what programs have you completed (check all that 
apply)?  

a. Life Sciences/Health Sciences 
b. Kinesiology/Exercise Science/Physical Education  
c. Nursing 
d. Physiotherapy/Occupational Therapy 
e. Other: ____________________ 
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4. Have you previously attended any motivational interviewing educational sessions (i.e., course, seminar, 
lecture, workshop, or other format)?  

 
Yes 
No 

 
5. If your answer to the previous question was “Yes”, how many hours of motivational interviewing training 

have you had? (Note: If your training was part of a course, please do not count individual study time).  
 

________________ hours 
 

6. Please rate your overall knowledge of motivational interviewing to date.  
 

No Knowledge 1 2 3 4 5 6 7 Strong Knowledge 
 
 
7. Have you previously attended any brief action planning educational sessions (i.e., course, seminar, lecture, 

workshop or other format)?  
 

Yes  
No 
 

8. If your answer to the previous question was “Yes”, how many hours of brief action planning training have 
you had? (Note: If your training was part of a course, please do not count individual study time).  
 

________________ hours 
 
 
9. Please rate your overall knowledge of brief action planning to date.  
 

No Knowledge 1 2 3 4 5 6 7 Strong Knowledge 
 
 

10. Have you previously attended any physical activity counselling educational sessions (i.e., course, seminar, 
lecture, workshop, or other format)? This may have included concepts related to motivational interviewing 
and skills from brief action planning.  

 
Yes  
No 

 
11. If your answer to the previous question was “Yes”, how many hours of physical activity counselling 

training have you had? (Note: If your training was part of a course, please do not count individual study 
time).  

 
________________ hours 

12. If your answer to question 7 was “Yes”, did your physical activity counselling training include motivational 
interviewing?  

 
Yes  
No 

 
13. If your answer to question 7 was “Yes”, did your physical activity counselling training include brief action 

planning?  
 

Yes  
No 
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14. Do you have any previous years of physical activity counselling experience?  
 

Yes  
No 

 
15. If you answered “Yes” to the previous question, how many years of experience have you had?  

a. Less than a year  
b. 1-2 years 
c. 3-4 years 
d. 5+ years 

 
16. Please indicate how frequently you discuss physical activity with your patients aged 18-64, as part of your 

regular practice:  
 

(Note: For example, discussing physical activity can involve mentioning the Canadian Physical Activity Guidelines for 
Adults, inquiring how many days per week a patient is physically active, engaging in physical activity or exercise 
counselling with a patient, following up on a patient’s physical activity plan, etc.)  
 

Never 1 2 3 4 5 6 7 Always 
 
 

17. Please indicate how frequently you discuss physical activity with your patients aged 65 and older, as part of 
your regular practice:  
 

Never 1 2 3 4 5 6 7 Always 
 
These questions ask you about your current thoughts and feelings about discussing physical activity with your 
patients.   
 
Note: For example, discussing physical activity can involve mentioning the Canadian Physical Activity 
Guidelines for Adults, inquiring how many days per week a patient is physically active, engaging in physical 
activity or exercise counselling with a patient, following up on a patient’s physical activity plan, etc.  
 

1. Attending this physical activity counselling workshop will help me discuss physical activity with my 
patients.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 

2. Complete the statement, “I think that discussing physical activity to promote my patients’ health is 
generally ________________”  

 
Bad Practice 1 2 3 4 5 6 7 Good Practice 

 
Unhelpful 1 2 3 4 5 6 7 Helpful 

 
Inappropriate 1 2 3 4 5 6 7 Appropriate 

 
Unnecessary 1 2 3 4 5 6 7 Necessary 

 
 

3. Most general practitioners discuss physical activity to promote patients’ health. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
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4. The Canadian Medical Association would approve of me discussing physical activity to promote my 
patients’ health. 

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 
5. Other physicians think I should discuss physical activity with my patients.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 

6. My patients think I should discuss physical activity with them.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
7. If you were really motivated and had all of the resources that you needed, how confident are you in your 

ability to… 
 

a. …discuss physical activity with your patients.  
 

Not at all Confident 1 2 3 4 5 6 7 Completely Confident 
 

b. … motivate your patients to participate in physical activity. 
 

Not at all Confident 1 2 3 4 5 6 7 Completely Confident 
 
 

8. Discussing physical activity with my patients is:  
 

Very Difficult 1 2 3 4 5 6 7 Very Easy 
 
 
9. I am confident that I could discuss physical activity with my patients if I wanted to. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 

 
10. There are factors outside my control that would prevent me from discussing physical activity with my 

patients. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
11. I have complete control over whether or not to discuss physical activity with my patients. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 

 
12. How likely is it that you would discuss physical activity with your patients in the next four weeks?  
 

Very Unlikely 1 2 3 4 5 6 7 Very Likely 
 

13. I intend to discuss physical activity with my patients to promote their health.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
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14. I would like to discuss physical activity with my patients to promote their health. 
  

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
15. I plan to discuss physical activity with my patients to promote their health.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 

 
16. In the next four weeks, I intend to seek out additional information about physical activity for my patients.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 

17. In the next four weeks, I intend to seek out additional information to use to motivate my patients to engage 
in physical activity.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
These questions ask you about your current thoughts and feelings about discussing physical activity with your 
patients.   
 

1. I believe that my discussing physical activity with my patients will improve their physical activity 
behaviour.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 

2. I feel that I am adequately prepared/trained to discuss physical activity with my patients.   
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 

3. I have adequate time during a routine appointment, check up or consultation to discuss physical activity 
with a patient.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 

4. I feel that discussing physical activity with a patient is a priority.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 

5. I feel that another healthcare professional should discuss physical activity with my patients.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 

6. I have the resources I need to discuss physical activity with a patient. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 

THANK YOU FOR COMPLETING THE PRE-QUESTIONNAIRE. 
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Compensation for the Physical Activity Counselling Workshop Evaluation Study  

Pre-Questionnaire 
 
 

Thank you for completing the pre-questionnaire for the Physical Activity Counselling Workshop Evaluation Study. 
In return for your participation, you have the option of a receiving a $10 e-gift card to your choice of Starbucks, Tim 
Hortons, and Chapters.  
 
 
First Name: ______________________________ 
 
Last Name: ______________________________ 
 
E-mail Address: ______________________________ 
 
Unique ID code for this study  

 
First 3 letters of your mother’s maiden name: ____ ____ ____ 
 
Last 3 digits of your home phone number: ____ ____ ____  

 
 
 
Please choose the establishment of your choice:  
 

Starbucks 
 
Tim Hortons 
 
Chapters 

 
 
Please note that your compensation will be for the same store for both completion of the pre-questionnaire and post-
questionnaire.   
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Appendix K 
 

Post-Questionnaire 

Please enter your unique identification code for this study: 

First 3 letters of your mother’s maiden name: ___ ___ ___ 
Last 3 digits of your home phone number: ___ ___ ___ 

1. Please indicate which of the workshop sessions you attended (select all that apply):  
  Part 1: Motivational Interviewing 

Part 2: Brief Action Planning and Exercise Prescription 
 
2. How many minutes per week do you engage in moderate-to-vigorous physical activity?  
 

_____________ minutes per week 
 

3. The Canadian Physical Activity Guidelines state that:  
 
c. To achieve health benefits, adults aged 18 to 64 years should accumulate at least _____________ 

minutes of aerobic moderate-to-vigorous intensity physical activity per week in bouts of 
______________ minutes or more.  

 
d. To achieve health benefits and improve functional abilities, adults aged 65 years and older should 

accumulate at least _____________ minutes of moderate-to-vigorous intensity aerobic physical 
activity per week in bouts of ______________ minutes or more.  

 
4. Other than the Physical Activity Counselling Workshop did you participate in any other training related to 

the following since November? (select all that apply and include details where applicable):  
 

Motivation Interviewing 
 
 
 

 
Brief Action Planning 
 
 

 
 

Physical activity counselling 
 
 
 
 
Exercise Prescription 
 
 
 

 
 

5. Please rate your overall knowledge of motivational interviewing to date.  
 

No Knowledge 1 2 3 4 5 6 7 Strong Knowledge 
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6. Please rate your overall knowledge of brief action planning to date.  
 

No Knowledge 1 2 3 4 5 6 7 Strong Knowledge 
 

 
7. Please indicate how frequently you discuss physical activity with your patients aged 18-64, as part of your 

regular practice:  
 

(Note: For example, discussing physical activity can involve mentioning the Canadian Physical Activity 
Guidelines for Adults, inquiring how many days per week a patient is physically active, engaging in 
physical activity or exercise counselling with a patient, following up on a patient’s physical activity plan, 
etc.)  
 

Never 1 2 3 4 5 6 7 Always 
 
 

8. Please indicate how frequently you discuss physical activity with your patients aged 65 and older, as part of 
your regular practice:  
 

Never 1 2 3 4 5 6 7 Always 
 
 
These questions ask you about your current thoughts and feelings about discussing physical activity with your 
patients.   
 
Note: For example, discussing physical activity can involve mentioning the Canadian Physical Activity 
Guidelines for Adults, inquiring how many days per week a patient is physically active, engaging in physical 
activity or exercise counselling with a patient, following up on a patient’s physical activity plan, etc.  
 

18. Attending this physical activity counselling workshop will help me discuss physical activity with my 
patients.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 

19. Complete the statement, “I think that discussing physical activity to promote my patients’ health is 
generally ________________”  

 
 

Bad Practice 1 2 3 4 5 6 7 Good Practice 
 

Unhelpful 1 2 3 4 5 6 7 Helpful 
 

Inappropriate 1 2 3 4 5 6 7 Appropriate 
 

Unnecessary 1 2 3 4 5 6 7 Necessary 
 

 
20. Most general practitioners discuss physical activity to promote patients’ health. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
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21. The Canadian Medical Association would approve of me discussing physical activity to promote my 
patients’ health. 

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 
22. Other physicians think I should discuss physical activity with my patients.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 

23. My patients think I should discuss physical activity with them.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 

 
24. If you were really motivated and had all of the resources that you needed, how confident are you in your 

ability to… 
 

a. …discuss physical activity with your patients.  
 

Not at all Confident 1 2 3 4 5 6 7 Completely Confident 
 

b. … motivate your patients to participate in physical activity. 
 

Not at all Confident 1 2 3 4 5 6 7 Completely Confident 
 
 

25. Discussing physical activity with my patients is:  
 

Very Difficult 1 2 3 4 5 6 7 Very Easy 
 
 

26. I am confident that I could discuss physical activity with my patients if I wanted to. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
27. There are factors outside my control that would prevent me from discussing physical activity with my 

patients. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
28. I have complete control over whether or not to discuss physical activity with my patients. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 

29. How likely is it that you would discuss physical activity with your patients in the next four weeks?  
 

Very Unlikely 1 2 3 4 5 6 7 Very Likely 
 

30. I intend to discuss physical activity with my patients to promote their health.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
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31. I would like to discuss physical activity with my patients to promote their health. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
  
32. I plan to discuss physical activity with my patients to promote their health.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
33. In the next four weeks, I intend to seek out additional information about physical activity for my patients.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 

34. In the next four weeks, I intend to seek out additional information to use to motivate my patients to engage 
in physical activity.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 
These questions ask you about your current thoughts and feelings about discussing physical activity with your 
patients.   
 

7. I believe that my discussing physical activity with my patients will improve their physical activity behaviour.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 

8. I feel that I am adequately prepared/trained to discuss physical activity with my patients.   
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 

9. I have adequate time during a routine appointment, check up or consultation to discuss physical activity 
with a patient.  

 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 

 
 

10. I feel that discussing physical activity with a patient is a priority.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 

11. I feel that another healthcare professional should discuss physical activity with my patients.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 

12. I have the resources I need to discuss physical activity with a patient. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
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These questions ask you about your perceptions of the two-part Physical Activity Counselling Workshop.  
 

1. I learned a lot of new information at the Physical Activity Counselling Workshop.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
2. The information in the Physical Activity Counselling Workshop was interesting.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
3. The information in the Physical Activity Counselling Workshop was useful to me as a family medicine 

resident.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 

 
4. The information in the Physical Activity Counselling Workshop was easy to understand. 
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 

 
5. The information in the Physical Activity Counselling Workshop was credible.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
6. The Physical Activity Counselling Workshop was personally important to me.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
7. I would recommend the Physical Activity Counselling Workshop for future use within the family 

medicine resident curriculum.  
 

Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
 
 
8. Please rate the speakers at the Physical Activity Counselling Workshop.  
 

Very Poor 1 2 3 4 5 6 7 Excellent 
 
 

9. Please rate the overall quality of the Physical Activity Counselling Workshop.  
 

Very Poor 1 2 3 4 5 6 7 Excellent 
 
 
 
 

THANK YOU FOR COMPLETING THE POST-QUESTIONNAIRE. 
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Appendix L 
 

Most Responsible Physician Letter of Information and E-mail Script 
 

Letter of Information 
 
Letter of Information for Queen’s Family Health Team’s Most Responsible Physicians   
 
 
 
 
 
 
 
 
 
 
 

Determining the Effectiveness of a Two-Part Educational Workshop to Enhance Family 
Medicine Residents’ Discussion of Physical Activity with Patients 

 
Investigators 

 
Principal Investigators:         Co-Investigator: 

 
 
 
 
 
 
 

 
 

           Student Investigators: 

 
 
 

 
 
 
 
 
 
 

 

 
 
 

Stephanie Flood, BSc 
School of Kinesiology and 
Health Studies 
Queen’s University 
0smf4@queensu.ca 
                                                     
Katrina D’Urzo, MSc 
School of Kinesiology and 
Health Studies  
Queen’s University 
14kdu@queensu.ca 
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Sarah Dobrowolski, MD 
School of Kinesiology and 
Health Studies  
Queen’s University  
12sld3@queensu.ca 
 

Jennifer Tomasone, PhD 
Assistant Professor 
School of Kinesiology and 
Health Studies 
Queen’s University 
tomasone@queensu.ca  
 

Kelly Howse, MD 
Assistant Professor 
Department of Family 
Medicine  
Queen’s University  
kelly.howse@dfm.queensu.ca 
 

Scott Shallows, MD 
Department of Family 
Medicine  
Queen’s University  
scott.shallow@dfm.queensu.ca 
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Purpose of the Study  
The Physical Activity Counselling Workshop is a two-part workshop designed by Exercise is Medicine 
Canada at Queen’s University for first year family medicine residents. The two-part workshop is designed to 
enhance residents’ skills in Motivational Interviewing, brief action planning, and exercise prescription, 
providing residents with useful and practical information tailored to promote discussion of physical activity 
with patients.  
 
The purpose of this study is to determine the effectiveness of the two-part interactive, educational workshop on 
residents’ confidence, intentions and behaviour for discussing physical activity with patients. Consequently, 
part of this evaluation study is to conduct retrospective e-chart reviews of a sample of Queen’s Family Health 
Team’s patient charts that have been seen specifically by first year family medicine residents (from both 
2016/2017 and 2017/2018). This review of patient charts will allow us to examine residents’ recorded 
behaviour for discussing physical activity with patients (i.e., a proxy measure of behaviour). Furthermore, as 
the 2016/2017 first year family medicine residents did not receive the two-part workshop they will serve as a 
comparison condition for the 2017/2018 residents who did receive the workshop.  
 
Procedures Involved in the Study   
A sample of 20 residents from each cohort (2016/2017 and 2017/2018) will be included within the e-chart 
review evaluation, where e-chart reviews will be conducted for patients aged 18 to 64, to determine residents’ 
recorded behaviour over two time periods: one-month pre- and one-month post-workshop. This search strategy 
will yield approximately 3000 visits. From here random sampling will be used to examine approximately 200 
visits pre-workshop and 200 visit post-workshop (for each cohort), yielding a total of 800 visits that will be 
reviewed (approximately 10 visits per resident at each time point).  
 
Each visit will be reviewed in order to document whether residents discussed physical activity with the patient. 
Along with this information, the following health information of the patient will be extracted: patient age, 
patient sex, whether the patient has a chronic condition (if so, the conditions(s)), and the specific information 
recorded by the residents in the chart relating to physical activity (e.g., “physical activity guidelines 
prescribed”). No patient names, addresses, or other personal information will be recorded. Thus, chart review 
will provide investigators with a frequency of recorded physical activity discussion and/or prescription by first 
year family medicine residents. In addition, extracting the above mentioned personal health information will 
allow investigators to develop a comprehensive picture of patients most likely to receive physical activity 
counselling.  
 
Confidentiality  
All patient information extracted in the reviews will remain confidential and protected. Confidentiality 
agreements with Queen’s Family Health Team will be signed by the two student investigators conducting the 
reviews (Stephanie Flood and Katrina D’Urzo). All excel files will be created and stored on a computerized 
file on the Queen’s Family Health Team electronic medical record server. The excel file will be protected with 
a random file name and a password. These excel files with a random file name and password (including only 
the chart review variables previously described) will then be transferred via an encrypted USB flashdrive to a 
password protected and encrypted computer in Dr. Tomasone’s lab at the School of Kinesiology and Health 
Studies at Queen’s University. At the end of the study, the data will be deleted from the Queen’s Family 
Health Team electronic medical record server. All stored data will be destroyed securely from the password 
protected and encrypted computer in the School of Kinesiology and Health Studies after a maximum of five 
years from publication. The only individuals who will have access to the excel files are two student 
investigators (Stephanie Flood and Katrina D’Urzo) and the Principal investigator (Jennifer Tomasone).  
 
Potential Benefits and Risks 
There are no direct benefits to the patients whose charts are reviewed. There will be no study interventions and 
no direct contact with patients. Additionally, the patients’ identities will not be identifiable in publications 
resulting from this investigation. Every reasonable effort will be made to protect the patient’s privacy and 
confidentiality while their data is used as part of this study. Any questions about the potential risks associated 
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with this study can be directed to the lead Student investigator at 0smf4@queensu.ca or to the Primary 
investigator at tomasone@queensu.ca. 
 
It should be noted while this research will not directly benefit the patients whose charts are reviewed it will 
allow us to better understand residents’ physical activity discussion and/or prescription practices and how we 
can enhance them. 
 
Information about the Evaluation Results 
Information and findings from the study may be presented in publications such as newsletters, reports and 
journal articles. We encourage you to email the lead student investigator if you are interested in receiving a 
copy of the final report. 
 
Questions about the Study 
Any questions about study participation may be directed to Stephanie Flood at 0smf4@queensu.ca or Dr. 
Jennifer Tomasone at tomasone@queensu.ca. If you have any ethical concerns you may contact the Chair of 
the Queen's University Health Sciences and Affiliated Teaching Hospitals Research Ethics Board, Dr. Albert 
Clark, at 1-844-535-2988 or clarkaf@queensu.ca. We encourage you to keep a copy of this letter of 
information for your records. 
 
 
 
Email Script 
 
SUBJECT: Notification of Research Study Conducting E-Chart Reviews 
 
Dear <Name of most responsible physician>,  
 
I am writing to notify you of a research study being conducted that is evaluating a two-part physical activity 
counselling workshop designed for first year family medicine residents. The purpose of the study is to 
determine the effectiveness and impact of the two-part workshop on residents’ confidence, intentions and 
behaviour for discussing physical activity with patients. This study will allow us to better understand how we 
can enhance residents’ discussion of physical activity with patients.  
 
Consequently, part of this evaluation study is to conduct retrospective e-chart reviews of a sample of Queen’s 
Family Health Team’s patient charts that have been seen specifically by first year family medicine residents 
(from both 2016/2017 and 2017/2018). This review of patient charts will allow us to examine residents’ 
recorded behaviour for discussing and/or prescribing physical activity with patients.  
 
Please read over the attached Letter of Information for more information about the study and the specific e-
chart variables that will be extracted.  
 
If you would like to opt out of your patients’ charts being reviewed for this evaluation study please reply to 
this email by stating “Opt Out of E-Chart Review of my Patients” by <DATE (one week following release of 
email)>. If we have not heard from you by this date, your patients’ charts will be included in our study.  
 
If you have any questions regarding the research study, do not hesitate to email the lead student investigator, 
Stephanie Flood, at 0smf4@queensu.ca. 
 
Thank you for your time and consideration.  
 
Sincerely,  
Dr. Kelly Howse 
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Appendix M 
 

Queen’s Family Health Team Confidentiality Agreement 
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Appendix N 
 

Medical Chart Abstraction Form 
 
 

PATIENT INFORMATION RESIDENT INFORMATION 

LOCATION OF PA 
INFO WITHIN CHART 

 
(copy and paste all PA-

related text into 
correlating cell) 

PA BEHAVIOUR DATA 
(Score as 0 = no or 1 = yes) 

Patient ID Patient 
Age 

Patient 
Gender 

Patient 
Comorbidities Date of Visit Resident 

ID 
Resident 

Age 
Resident 
Gender 1 2 3 4 5 

PA 
level 

assessed 
PAC 

Referral 
and/or 

follow-up 
completed 

                                

                                

                                
 
 

Location of PA Info within patients’ charts in OSCAR:  
 
1 = Progress Notes 
2 = Measurements 
3 = Consultation 
4 = Medications 
5 = Other medications 
 

6 = IDD Checklist (Under forms) 
 
 


