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Abstract 

Most Canadian adults do not meet current behaviour recommendations for physical 

activity, sedentary behaviour and sleep. Historically, movement behaviours were presented in 

isolation from one another, using complex and overwhelming thresholds outlining durations and 

intensity for optimal health. Generic messages encouraging small, but meaningful, behaviour 

change may be a better approach than thresholds through improving adults’ confidence to engage 

in optimal movement patterns. New integrated Guidelines providing evidence-based 

recommendations for Canadian adults’ movement behaviours over a 24-hour day are 

forthcoming. Public facing messages complementing the scientific recommendations to promote 

engagement amongst adults are needed, and generic messages may be a gateway to encourage 

adults’ confidence to meet the Guidelines. Grounded in Social Cognitive Theory, this thesis 

aimed to determine and experimentally test a generic tagline for the Guidelines and build support 

for generic messaging among health behaviour interventions. Two studies were completed 

online. In Study 1, Guideline end-users and stakeholders (NPhase1=774; NPhase2= 996) ranked a 

series of taglines based on whether the messages fostered Guideline self-efficacy beliefs. In 

Study 2, adult Guideline end-users (N=249) completed pre-, post- and two-week quantitative 

surveys following exposure to generic or threshold Guideline promotional materials. In the first 

study, a chi-squared test of independence confirmed the generic tagline “Move More. Sit Less. 

Sleep Better.” was favoured as self-efficacy boosting, χ2(1) = 142.4, p < .001. In the second 

study, hierarchal linear regressions predicting adults’ confidence to meet the Guidelines revealed 

an activity status by experimental condition interaction, F(4, 192) = 52.14, p < .05, ßGeneralTask = -

.18,  F(4, 192) = 43.06, ßScheduling = -.15, p < .05.  Post hoc analyses indicated low active adults 

exposed to generic messages had greater confidence to meet the Guidelines compared to low 
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active adults exposed to threshold messages. Additionally, message processing was greater 

among adults exposed to the generic materials than the threshold materials, F(3, 243) = 3.34,  p < 

.05. The findings emphasize that generic messages may be advantageous for promoting adults’ 

confidence to meet movement guidelines. This work presents considerations for researchers and 

health promoters aiming to develop appropriate messages for health behaviour engagement 

among Canadian adults. 
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Chapter 1 

Introduction 

1.1 Overview 

Situated along a continuum, movement behaviours represent a variety of activities 

involved in daily living from no movement (e.g., sleeping) to high intensity physical activity 

(e.g., running). Now more than ever, Canadian adults are moving less, sitting more and sleeping 

poorly (O’Neill et al., 2019; Vallerand et al., 2017). At any point during the day, individuals are 

engaging in one of these movements. The optimal balance between physical activity, sedentary 

behaviour, and sleep over a 24-hour day is fundamental for enhancing health outcomes and 

reducing risk of all-cause mortality (Chastin et al., 2015; Dumuid et al., 2018). Accordingly, 

health promoters should consider the entire range of movement behaviours and promote the 

optimal balance of these activities each day.  

 Specifically, in consideration of the movement behaviours, 24-Hour Movement 

Guidelines exist for Children and Youth (5-17 years of age; Tremblay et al., 2016), the Early 

Years (0-4 years of age; Tremblay et al., 2017), and are forthcoming for adults and older adults 

(18+ years of age; Ross et al., in press). Canada’s 24-Hour Movement Guidelines (‘Guidelines’) 

are designed as evidence-based recommendations that highlight optimal durations and intensities 

for physical activity, sedentary behaviour, and sleep. Rather than being a motivational tool, 

guideline recommendations are behavioural targets that need to be translated with persuasive 

messages, clarifying not only the duration and intensity to perform a behaviour, but also why 

they are important for health and how to enact them in daily life (Brawley & Latimer, 2007; 
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Warburton & Bredin, 2016). As such, to effectively emphasize behaviour targets, active 

dissemination plans supplemented with comprehensive messaging strategies are required.   

Integrating varying messaging styles – how information is conveyed to its target group – 

is a strategic method to impact a viewer’s attention to a medium. A variety of messaging styles 

have been identified as influential among public health interventions, specifically among 

interventions that promote physical activity (e.g., message framing; Berenbaum & Latimer, 

2014). However, a novel area of messaging coined ‘generic messaging’ is a promising avenue 

for the dissemination of health messages (Warburton & Bredin, 2016). When compared to 

traditional threshold-based messages, generic messages that emphasize simple and realistic steps 

to behaviour change are theorized to be preferred by the general public (Sniehotta, 2009). 

Additionally, generic messages are styled to be short and catchy, capturing users’ attention and 

in this case, complementing the overall Guidelines concept. Therefore, generic messages have 

the potential to garner users’ attention and increase their confidence in their ability to make small 

yet reasonable changes to their movement profile. Guided by the self-efficacy component of 

Bandura’s Social Cognitive Theory (Bandura, 1986), this thesis explores the potential of generic 

messages for boosting self-efficacy to meet the Guidelines.   

1.2 Thesis Objectives 

The overarching objective of this thesis was to inform and experimentally test messages 

that are to be featured in the forthcoming Guideline. Specifically, this thesis had two aims: (1) to 

determine the perceptions of the most self-efficacy-boosting tagline associated with the new 

Guidelines among a sample of Canadian adults, and (2) to explore Canadian adults’ self-efficacy 

beliefs and message processing following exposure to a generic or a threshold messaging style. 

The first aim was explored using a ranking task in two cross-sectional surveys among two 
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distinct samples. The second aim was explored using an experimentally designed multi-time 

point survey to examine differences in self-efficacy beliefs and message processing following the 

viewing of generic or threshold styled Guideline messages.  

The hypotheses were as follows:  

H1: Canadian adults will identify generic taglines as more supportive to their self-

efficacy beliefs for meeting the Guideline recommendations than threshold options.   

H2: Canadian adults who are engaged in low levels of movement behaviours will have 

greater self-efficacy and better message processing of generic messages pertaining to the 

Guideline recommendations when compared to individuals who receive threshold messages.  

1.3 Thesis Organization 

The thesis conforms to Queen’s University School of Graduate Studies “General Forms 

of Theses” guidelines and the Queen’s University School of Kinesiology and Health Studies 

“Traditional Style Thesis Requirement” guidelines. The second chapter provides an overview of 

relevant literature. The third and fourth chapters contain a description of the methods and results 

for Study 1, respectively. The fifth and sixth chapters include the methods and results for Study 

2, respectively. The final chapter features a discussion of the major findings and implications of 

the research. Appendices are located at the end of the document and contain copies of all 

materials used for data collection.  
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Chapter 2 

Literature Review  

2.1 Canada’s Movement Profile  

2.1.1 Integrated Movement Continuum  

Movement behaviours can be conceptualized along a continuum that encompasses a 

variety of activities involved in daily living from no movement (e.g., sleeping) to high intensity 

physical activity (e.g., running). These behaviours are physiologically distinct from one another, 

wherein the nature of physical activities, sedentary behaviours and sleeping behaviours are quite 

different, and result in varying energy expenditures (e.g., walking, sitting). However, the optimal 

balance between these behaviours (i.e. physical activity, sedentary behaviour, and sleep) over a 

24-hour day is fundamental to enhancing health outcomes and reducing risks of all-cause 

mortality (Chastin et al., 2015; Dumuid et al., 2018). 

Each movement behaviour is distinct and recognizing differences among these 

behaviours is critical for adopting a balanced movement continuum over the 24-hr day. Physical 

activity is defined as “any bodily movement produced by skeletal muscles that results in energy 

expenditure and increases heart rate and breathing” (CSEP, 2017). Physical activity can vary in 

intensity, from low intensity movement (e.g. slow walking, light stretching) to moderate (e.g. 

tennis) and vigorous intensity (e.g. jogging). In contrast, physical inactivity refers to “an 

insufficient physical activity level to meet present physical activity recommendations” 

(Tremblay et al., 2017a). Sedentary behaviour is any waking behaviour characterized by a low 

energy expenditure while in a sitting, reclining or lying posture (Tremblay et al., 2017a). Lastly, 

sleep refers to “a naturally recurring state of body and mind, characterized by altered 
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consciousness, relatively inhibited sensory activity, inhibition of nearly all voluntary muscles 

and reduced interactions with surroundings” (Chaput et al., 2017a). It is the combination of these 

three behaviours that grounds the movement continuum. 

Recently, a compositional analysis exploring the combined effects of time spent in 

physical activity, sedentary behaviors and sleep concluded that the distribution of movement 

behaviours within a 24-hour day is indeed associated with a variety of health markers (e.g., BMI, 

waist circumference; Chastin et al., 2015). Since these movement behaviours are bound within 

the 24-hour day, and are mutually exclusive with one another, physical activity, sedentary 

behaviour and sleep are considered to be compositional behaviours. Interestingly, an asymmetric 

relationship between time spent participating in movement behaviours and various health 

indicators was found. Specifically, time spent engaging in moderate-to-vigorous aerobic physical 

activity most positively enhanced health markers when compared to time spent engaging in 

sedentary behaviours or sleeping.  Reallocating time spent sedentary with time spent being active 

has a positive association with health markers. Conversely, displacing time spent in moderate-to-

vigorous physical activity with sedentary behaviour has a negative association on health markers. 

Accordingly, while health promoters should consider the entire range of movement behaviours 

and encourage the optimal balance of these activities each day, additional consideration should 

be given to encouraging physical activity, as this behaviour may offer superior benefits to overall 

health that is not observed equally among other movement behaviours. Overall, this new 

integrated approach builds into the whole day concept that emphasizes the synergistic nature of 

the behavioural recommendations.  

 

 



 

 

9 

2.1.2 Canadian Movement Guidelines 

In Canada, 24-Hour Movement Guidelines exist for Children and Youth (5-17 years of 

age; Tremblay et al., 2016), and for the Early Years (0-4 years of age; Tremblay et al., 2017b). 

The novel integrated guideline approach has been deemed advantageous by parents of children 

and youth, as well as youth themselves (c.f. Gierc et al., under review; Lithopoulos & Latimer-

Cheung, 2020, Tennant et al., 2019, Walters et al., under review). Indeed, an evaluation of the 

integrated Children and Youth Guideline found that the majority of end-users (i.e. parents, 

children, youth) spoke positively about the new document, and perceived this integrated 

approach as ‘easy to use’ and ‘quality guidance’ (Gierc et al., under review). Further, Tennant et 

al. (2019) concluded that parents of children and youth who were shown the integrated Guideline 

demonstrated increased feelings of confidence to meet, as well as intentions to support their 

children in meeting, the movement recommendations when compared to parents who received 

the traditional segregated guidelines (Tennant et al., 2019). Overall, there is overwhelming 

support from researchers, stakeholders, and end-users for the paradigmatic shift to the integrated 

movement Guidelines for all age groups (e.g., adults, older adults).  

Canadian 24-Hour Movement Guidelines for Adults are forthcoming for adults (18-64 

years of age; Ross et al., in press). Specifically, the Guideline recommendations will specify that:  

For health benefits, adults aged 18-64 years should be physically 

active each day, minimize sedentary behaviour, and achieve 

sufficient sleep.   

A healthy 24 hours includes: 

Performing a variety of types and intensities of physical activity, 

which includes 

• Moderate to vigorous aerobic physical activities such that 

there is an accumulation of at least 150 minutes per week 
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• Muscle strengthening activities using major muscle groups 

at least twice a week 

• Several hours of light physical activities, including standing 

Limiting sedentary time to 8 hours or less, which includes 

• No more than 3 hours of recreational screen time, and 

• Breaking up long periods of sitting as often as possible 

Getting 7 to 9 hours of good-quality sleep on a regular basis, with 

consistent bed and wake-up times. 

Replacing sedentary behaviour with additional physical activity 

and trading light physical activity for more moderate to vigorous 

physical activity, while preserving sufficient sleep, can provide 

greater health benefits.  

Progressing towards any of these targets will result in some health 

benefits. 

The National Academy of Sciences (2013) defines clinical practice guidelines as 

“statements that include recommendations intended to optimize patient care that are informed by 

a systematic review of evidence” (p. 4). In the context of the aforementioned 24-Hour Movement 

Guidelines, these Guidelines are evidence-based recommendations highlighting optimal 

durations and intensities for physical activity, sedentary behaviour, and sleep. However, beyond 

setting thresholds, guidelines are not intended to be the public facing message for a behaviour 

change intervention. Rather, public facing messages are distilled messages that “address the 

basic informational needs regarding what types and amounts” of a behaviour, or behaviours, that 

end-users should do (Hoekstra et al., 2020). For the Guidelines, information that is presented to 

the general public needs to introduce the Guidelines’ recommendations with simple messages 

about the movement behaviours, as well as detail how-to information for behaviour engagement 

(Tomasone et al., submitted Therefore, pairing effective messages with these Guidelines should 

improve behaviour adoption (Brawley & Latimer, 2007; Latimer et al., 2010). As such, to 
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effectively emphasize the Guidelines, active dissemination plans including comprehensive 

messaging strategies are required.   

2.1.3 Current Promotional Materials  

Currently in Canada, physical activity, reduction of sedentary behaviour, and sleep are 

promoted in isolation from one another for adults. Canadian physical activity guidelines 

recommend that adults accumulate at least 150 minutes of moderate-to-vigorous intensity 

aerobic physical activity per week (CSEP, 2011). National sleep guidelines suggest that adults 

sleep between 7-9 hours per night (Chaput et al., 2017b). In Canada, there are no formal 

sedentary behaviour guidelines for adults. A notable gap between these recommendations and 

the proportion of Canadian adults who subjectively report meeting these targets is observed 

(Kruk, 2014; Murray et al., 2013; O’Neill et al., 2019). In 2019, a mere 16% of adults were 

engaging in 150 minutes of moderate-to-vigorous intensity aerobic physical activity per week, 

and only 65% reported adequate sleep (Statistics Canada, 2019). Of additional concern, an 

objective report of sedentary behaviour suggested that Canadian adults are spending nearly 10 

hours of their waking day in sedentary positions (Statistics Canada, 2015).  

There are many factors that influence rates of movement behaviour participation, one of 

which may be the tendency for public health organizations to recite the guidelines verbatim in 

their campaign’s promotional materials (Knox et al., 2014; Warburton & Bredin, 2016). For 

example, current promotional strategies for physical activity guidelines repeatedly stress that a 

150-minute minimum is required in order to achieve health benefits (Knox et al., 2015). 

Specifically, Canada’s main promotional materials for physical activity guidelines are limited to 

a one-page tear sheet that emphasize the scientific guidelines thus reinforcing thresholds (Figure 

1). In addition, following the release of the guidelines, while some organizations have 
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independently developed messages to help end-users translate the guidelines into actionable 

steps for behaviour change (e.g., ParticipACTION, 2020), many organizations lack resources to 

do so and simply rely on the main Guideline promotional materials produced by the Guideline 

development team (Gainforth et al., 2015).  As such, when new Guidelines are launched, the 

scientific statements should be accompanied by a suite of messages to translate these thresholds 

into actionable and reasonable steps for a public audience (Latimer-Cheung et al., 2013).  

Figure 1.  

Canada’s Physical Activity Guide (CSEP, 2011) 
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2.1.4 The Knowledge-to-Action Framework 

Evidently, there is a knowledge-to-practice gap between the Guideline’s scientific 

recommendations and end-users’ engagement in the Guideline-level movement behaviours. In 

agreement with the Knowledge-to-Action Framework (Graham et al., 2006), a comprehensive 

process must be undertaken to adapt the Guidelines promotional materials to create a public 

facing version that suits the needs and preferences of all Canadians (Field et al., 2014; Tomasone 

et al., submitted). Accordingly, in this opportune moment of Guideline redesign, promoting 

actionable information through the provision of complementary messages in a public facing 

resource is critical for the effective dissemination of movement behaviour research among 

Canadian adults. 

Knowledge translation is defined as a “dynamic and iterative process that includes the 

synthesis, dissemination, exchange, and ethically-sound application of knowledge” (CIHR, 

2016). The Knowledge-to-Action Framework is a conceptual model that identifies how to adopt 

a knowledge translation approach with a dual-process cycle (see Figure 2). In the first cycle – the 

Knowledge Creation funnel – fundamental research evidence is (1) identified and (2) synthesized 

into (3) tangible knowledge products/tools. In relation to the Canadian 24-Hour Movement 

Guidelines for Adults, this phase represents the creation of the scientific guideline which states 

the recommended thresholds for each of the movement behaviours. 
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Figure 2.  

Knowledge-to-Action Framework  

 

Note. Figure is modified from Graham et al. (2006).  

It is within the second cycle – the Action Cycle – where a product/tool is refined to meet 

the needs of end-users. Specifically, upon entering the Action Cycle (1) a gap between 

knowledge production and practice is recognized, (2) the best evidence is identified, reviewed 

and selected, (3) that knowledge is adapted to the targeted population, (4) barriers and facilitators 

to implementation are assessed, (5) strategies for interventions are reviewed, tailored to the 

audience, and the implementation of the intervention begins, (6) the use of knowledge is 

assessed, and (7) the anticipated outcomes are evaluated to determine if the intervention was 

successful among the targeted population.  
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In the context of the current Guidelines knowledge translation plan, the Action Cycle has 

been tailored to inform the Guidelines dissemination and implementation strategies. Namely, the 

comprehensive multi-step process includes (1) a systematic scoping review of existing guideline 

dissemination and implementation strategies (Tomasone et al., under review), (2) a cross-

sectional study examining stakeholders and end-users preferences for types of messengers and 

messages (Faught et al., under review), (3) an appraisal of the experimental project described 

herein aiming to identify an effective messaging strategy, and (4) planning an implementation 

intervention among university students (Giouridis & Tomasone, in preparation).  

Historically, Canada’s dissemination strategies have been relatively passive (e.g., the 

distribution of print resources), and the promotion of the guidelines has been an afterthought to 

the rigorous scientific guideline development process (Latimer-Cheung et al., 2016). For the first 

time in Canadian history, resources are being invested to allow for the concurrent development 

of the Guidelines (i.e. Knowledge Creation) and planning for and execution of Guideline 

dissemination and implementation (i.e. Action Cycle). Tomasone et al. (submitted) are 

undertaking a comprehensive program of research to translate the Guidelines into action. In 

short, the scope of my thesis project fits within this broad research agenda through its alignment 

with phases two and three of the Action Cycle – identifying, reviewing and selecting appropriate 

evidence, and adapting knowledge to the local context.  

2.2 Where There’s a Theory, There’s a Way 

2.2.1 Health Behaviour Change Theory 

When strategically developed and disseminated, movement behaviour messages are in 

themselves an intervention with potential to elicit behaviour change (Communicate Health, 

2019). There is ample evidence suggesting that health behaviour change interventions that are 
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conceptually grounded in health behaviour change theory are more successful at behaviour 

change than non-theory-based interventions (Davies et al., 2010). Health behaviour change 

theories hypothesize cognitive antecedents of behaviour change and can be applied to a 

multitude of health behaviours (e.g., smoking cessation, healthy diet, movement behaviours; 

Davies et al., 2010; Kor & Mullan, 2011; Sheeran et al., 2016). Through understanding the 

mechanisms of these precursors, future behavioural interventions can be designed to 

appropriately target these determinants and theoretically influence behavioural modifications to 

facilitate greater well-being (Latimer et al., 2010; Noar & Zimmerman, 2005). Furthermore, 

theoretical frameworks can be used to identify and explore mediating variables to a behaviour 

and the knowledge that is generated from health interventions can be summarized to inform 

future health strategies (Noar & Zimmerman, 2005).  

In a scoping review of health behaviour change theories of the social and behavioural 

sciences, Davies et al. (2010) identified 82 distinct health behaviour change theories, all of which 

belong to a larger collection of health psychology theories. This family of theories explicate 

common social and cognitive antecedents of behaviour change (e.g., self-efficacy, attitudes, 

intentions). While overlap among theoretical constructs is common, distinct differences within 

the individual theories are notable (Noar et al., 2008). One of theories identified, the Social 

Cognitive Theory, is a theoretical framework frequently used to guide health behaviour change. 

Specifically, this framework has been applied to understand the determinants of all movement 

behaviours (c.f. Sheeran et al., 2016).  

2.2.1.1 Social Cognitive Theory  

The Social Cognitive Theory proposes a theoretical basis for assessing human agency 

(Bandura, 1986). Agency refers to how “humans are self-organizing, proactive, self-reflecting 
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and self-regulating” (Bandura, 2001, p. 266). In relation to the Guidelines, agency reflects an 

individual’s decision to adopt or refute the movement behaviours. Social Cognitive Theory is 

rooted in triadic reciprocal causation, wherein an individual’s personal, environmental, and 

behavioural factors interact to influence their behaviour (Bandura, 1989). Agency is posited to be 

influenced by self-efficacy, and self-efficacy has been identified as one of the most critical 

antecedents of health behaviour change (c.f. Bandura, 2006; Craig et al., 2015; Sheeran et al., 

2016; Young et al., 2014). Defined as the confidence one has to exercise control over their 

behaviour, self-efficacy has been shown through experimental evaluations to result in medium 

size changes in intention and behaviour (Sheeran et al., 2016).   

Indeed, while other tenants of Social Cognitive Theory are important, targeting self-

efficacy beliefs has demonstrated favorable changes in movement behaviours. Specifically, in 

the context of the integrated movement guidelines, exploring individuals’ task, scheduling and, 

coping self-efficacy may provide better insight into the adoption of the integrated movement 

continuum (Rodgers & Sullivan, 2001). Task self-efficacy refers to one’s confidence in their 

ability to be able to perform parts of the full task at hand (e.g. to be able to move more; Rodgers 

& Sullivan, 2001). An individual’s confidence in the ability to effectively schedule the activity 

refers to scheduling self-efficacy (Rodgers & Sullivan, 2001). Coping self-efficacy refers to 

one’s confidence in their ability to perform the task during various situations which make the 

task more challenging (Rodgers & Sullivan, 2001). Within my thesis, self-efficacy is the main 

construct that I will explore from the Social Cognitive Theory.  

2.2.1.1.1 Physical Activity  

In a systematic review and meta-analysis of physical activity interventions, Young et al. 

(2014) concluded that Social Cognitive Theory is a suitable framework to explain adults’ 
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physical activity behaviour. As anticipated, self-efficacy was consistently and positively 

associated with physical activity engagement, further supporting the large body of evidence that 

self-efficacy beliefs are the most significant contributor from Social Cognitive Theory to the 

physical activity engagement literature. The authors suggested that future interventions should 

emphasize enhancing self-efficacy beliefs and teaching self-regulatory strategies (i.e. goal 

setting, planning) to facilitate sustained behaviour change.  

2.2.1.1.2 Sedentary Behaviour 

Similar to the evidence presented for physical activity, there is some evidence to suggest 

that the constructs from Social Cognitive Theory, and particularly self-efficacy beliefs, are an 

important determinant to reducing adults’ sedentary behaviour. In a systematic review of 

cognitive and motivational factors associated with sedentary behaviour (Rollo et al., 2006), 

several studies demonstrated that greater feelings of self-efficacy were associated with adults’ 

intentions to limit sedentary behaviour. Indeed, Rollo et al. (2016) concluded that self-efficacy 

may actually be protective to lowering time spent engaging in sedentary behaviour, and that 

future interventions should consider strategies to enhance feelings of self-efficacy in order to 

have a lasting effect on the time that adults spend sedentary.  

2.2.1.1.3 Sleep 

There is little experimental evidence exploring the application of Social Cognitive 

Theory to sleep interventions for adults. However, a recent study examined the effects of a sleep 

hygiene intervention on sleep in college students (Gipson et al., 2019). It was hypothesized that 

students who received biweekly text messages about sleep hygiene for six weeks would 

demonstrate a greater increase in their self-efficacy for sleep hygiene compared to students who 
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did not receive these messages. While between-groups comparisons were non-significant, 

improvements in sleep hygiene self-efficacy were observed post-intervention among both 

groups. The authors suggested that more experimental research exploring this relationship is 

needed; however, with caution they concluded that self-efficacy for sleep hygiene is a modifiable 

factor that could improve sleep quality.  

2.2.1.1.4 Movement Continuum  

In sum, the aforementioned literature examining self-efficacy as a behavioural 

determinant among physical activity, sedentary behaviour and sleep interventions suggests that 

self-efficacy is a significant and modifiable avenue to target for health promoters aiming to 

optimize behaviour change for these three movement behaviours. Accordingly, if an individual 

does not perceive that they are capable of modifying their behaviour, they experience little 

internal motivation to actually change their current behaviour. While there is some evidence 

supporting the importance of bolstering self-efficacy to promote each of the behaviours along the 

movement continuum, research has yet to consider strategies for concurrently increasing physical 

activity, decreasing sedentary time and improving sleep simultaneously among adults. 

Accordingly, this study aims to fill this gap through examining self-efficacy as a modifiable 

determinant to behaviour change among the full suite of movement behaviours.  

2.3 Multiple Health Behaviour Change 

Provided the unique and integrated nature of the Guidelines, an evidence-based 

intervention warrants the exploration of literature that supports multiple health behaviour change. 

Accordingly, multiple health behaviour change interventions – “efforts to promote two or more 
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health behaviours” – provide an evidence-based avenue to target multiple behaviours both across 

and within behavioural domains (Prochaska et al., 2008, p. 3).  

2.3.1 A Common Thread – Self-Efficacy  

There are limited opportunities for health promotion messages to reach the general public 

and accordingly, the ‘bundling’ of several health behaviours in one intervention is an 

advantageous strategy (Prochaska et al., 2008). Evidence suggests that concurrent health 

behaviours share similar cognitive determinants of behaviour change, thus, altering one health 

behaviour may inspire change among similar behaviours (e.g., smoking cessation and limiting 

alcohol use; Noar et al., 2008; Prochaska et al., 2008). This is important when considering the 

elements of a strategic message, as the ways in which behaviours are presented is fundamental to 

encouraging lasting behaviour change. In support of Social Cognitive Theory, interventions 

targeting self-efficacy have demonstrated success among multiple health behaviour change 

interventions, wherein improving an individual’s self-efficacy to change one health behaviour 

translated to improved self-efficacy for co-occurring health behaviours (Emmons et al., 1994; 

Prochaska et al., 2008). One reason for this spillover effect may be that the same skills and 

strategies can be applied to multiple behaviours (Prochaska et al., 2008). This postulation is an 

important consideration for the movement continuum presented in the Guidelines wherein an 

individual may be more confident to perform a recognized behaviour (e.g., light physical 

activity) and hypothetically could transfer their confidence to less familiar Guideline behaviours 

(e.g., reducing sedentary behaviour). 
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2.3.2 Which Behaviour? Choosing the Way Forward in Multiple Health Behaviour Change  

In understanding the significance of evidence-based interventions, Noar et al. (2008) 

reviewed various pathways in which health behaviour theories can be used to explain multiple 

health behaviour change interventions. The authors proposed three approaches for applying 

health behaviour theories to the multiple health behaviour change context; however, evidence 

supporting each approach is inconsistent, necessitating further empirical exploration. 

Furthermore, caution should be taken with this future research (Noar et al., 2008).  

The first approach, a behaviour change approach, postulates that irrespective of 

individual health behaviour theories, a single set of behaviour change principles are common 

across health behaviours (Noar et al., 2008). One set of principles should then be able to explain 

most health behaviours. Here, interventions should teach individuals overarching behaviour 

change principles, as the theoretical principles used to influence behaviour change are the same 

for all behaviours included in the intervention. For example, an intervention pertaining to the 

Guidelines could teach skills to enhance general self-efficacy beliefs, and then encourage the 

individual to apply said skills to their physical activity, sedentary and sleep behaviours. See 

Figure 3. 
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Figure 3.  

Theoretical Model for the Behaviour Change Approach  

 

Of additional support, an experimental study by Vallerand et al. (2017) demonstrated that 

individuals in a combined physical activity condition (i.e. aerobic and strength training) reported 

higher combined modality specific cognitions (e.g., planning) than individuals who were in the 

single modality condition (i.e. only aerobic or only strength training). The authors recommended 

that future interventions should promote multiple behaviours with equal consideration, rather 

than only targeting the deficient behaviour. Therefore, in the context of these integrated 

movement Guidelines, it is critical to consider promoting each movement behaviour individually 

and equally. 

The second approach, a global health/behaviour change category, suggests that rather 

than applying theoretical concepts to specific behaviours, such concepts should be applied at a 

general level to understand broader beliefs and attitudes that underlie the adoption of multiple 

behaviours (Noar et al., 2008). Interventions should target the broader context (e.g., a healthier 

lifestyle) as a conduit to influence behaviour change among multiple, interrelated behaviours 

(e.g., smoking, diet). In the context of the Guidelines, promoting one’s confidence to alter their 

general health could lead to changes in confidence among a behavioural category (e.g., 
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confidence towards sedentary behaviour), wherein those beliefs influence changes to specific 

behaviours (e.g., confidence to reduce screen time, confidence to take standing breaks). It is 

through these specific behaviours that change to targeted outcomes (e.g., taking standing breaks) 

can be anticipated (Figure 4). 

Figure 4.  

Theoretical Model for the Global Health/Behaviour Change Category 

 

Note. Figure modified from Noar et al. (2008).  

The third approach, a multiple behavioral approach, focuses on theoretical linkages 

between health behaviours and questions how individuals actually go about changing multiple 

health behaviours (e.g., sequentially or simultaneously; Noar et al., 2008). This multiple 

behavioural approach suggests intervening on behaviours that have similar relationships with one 

another (e.g., smoking and alcohol consumption). Specifically, Noar et al. (2008) hypothesize 

that when selecting the first behaviour to change, said behaviour should be chosen carefully as it 

could act as a ‘gateway’ behaviour to promote changes among similar behaviours. Of interest, 

preliminary evidence suggests that while self-efficacy varies by behaviour, there is support for 
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some generality to self-efficacy among behaviours that are similar. Taken together, in the context 

of the current Guidelines wherein each movement behaviour is conceptually similar, enhancing 

self-efficacy for a ‘gateway’ movement (e.g., physical activity) may indeed enhance self-efficacy 

for additional movement behaviours (e.g., sleep; Figure 5). 

Figure 5.  

Theoretical Model for the Multiple Behavioural Approach 

 

Given the combined nature of these novel movement Guidelines and the aims of this 

messaging study, it is appropriate to include concepts from both the global health/behaviour 

change category and the multiple behavioural approach. Specifically, while the overarching goal 

of the Guidelines is to promote the whole day concept, it is through engaging in distinct 

movement behaviours (i.e. physical activity, sedentary behaviour, sleep) wherein balance across 

the day is achieved (Figure 6). From the global health/ behaviour change category approach, 

optimizing self-efficacy building messages that supplement the whole day concept is important. 

Borrowing from the multiple behavioural approach, strategically choosing a gateway movement 

behaviour which can help to enhance self-efficacy beliefs for alternative movement behaviours is 

suggested.  
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Figure 6.  

Theoretical Model for the Combined Global Health/Behaviour Change Category and Multiple 

Behavioural Approach 

 

2.4 Strategic Messaging in Health Behaviour Change 

2.4.1 Self-Efficacy Building Messages  

A campaign’s media communication may provide an avenue to encourage wide-spread 

behaviour change through the promotion of messages that complement building self-efficacy 

(Brawley & Latimer, 2007; Wakefield et al., 2010). As per this thesis’ literature review, self-

efficacy messages are inclusive of all the information that is conveyed to the public, such as 

campaign taglines, logos, and graphics. Strategies for developing effective messages that 

promotes guidelines have been evaluated largely in relation to the physical activity component of 

the movement continuum (c.f. Latimer et al., 2010).  Given the lack of research evaluating 

messaging strategies for reducing sedentary behaviour and promoting sleep hygiene, the 

approach I use in my thesis is informed largely by the physical activity literature.  
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A variety of messaging tactics have been tested among physical activity campaigns. In a 

review of messaging strategies for physical activity guidelines, Latimer et al. (2010) 

recommended (1) tailoring physical activity messages, (2) using gain-framed messages to 

accompany physical activity guidelines, and (3) using theory-based determinants to construct 

self-efficacy enhancing messages. In addition, other methods have demonstrated varying success 

among several health behaviours and should continue to be explored in future interventions.  

2.4.2 Generic Messaging  

The use of generic messages versus traditional threshold messages is an alternate 

messaging strategy being explored (Warburton & Bredin, 2016). Generic messages remove 

specific thresholds about behavioural intensity and duration (e.g., “move more”). Rather, generic 

messages include simple, concise, and general recommendations for how to engage in the 

behaviour at a basic level. Conversely, threshold messages are lengthy and detail behavioural 

intensities and durations for achieving the most optimal health benefits (e.g., engage in 150 min 

of moderate-to-vigorous aerobic physical activity each week). Generic messages are theorized to 

be more clearly understood and perceived as more achievable by the general population (c.f. 

Knox et al., 2014).  In accordance with goal theory – wherein goal setting is thought to promote 

intrinsic motivation for a behaviour – an individual must perceive a goal to be realistic and have 

the confidence to accomplish this goal before taking action (Noar et al., 2008; Locke & Latham, 

1990; Sniehotta, 2009). Therefore, using generic messages as a mechanism to enhance self-

efficacy beliefs may motivate an individual to act on their targeted activity goal more so than a 

threshold target.  

Generic messaging strategies among physical activity campaigns have been explored and 

supported by Knox et al. (2014; 2015). In a study examining adults’ perceptions of health effects 
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following exposure to a thresholds message detailing the physical activity guideline 

recommendation (i.e. to engage in at least 150-minutes of aerobic physical activity per week) or 

to a generic physical activity message (i.e. engage in as much physical activity as possible), 

Knox et al. (2014) found that a threshold message was associated with more negative perceptions 

of the physical activity guidelines. Further, adults who read the generic message demonstrated a 

similar understanding of the perceived health effects from engaging in physical activity as adults 

in the threshold condition despite the brevity of the generic message. It was concluded that the 

absence of a threshold message was not damaging to adults understanding that longer durations 

of physical activity are more beneficial to overall health. In sum, the authors suggested that 

generic messages that focus on increasing physical activity in small and achievable bouts may 

elicit more promising modifications to behaviour than can be expected from reciting the 

guidelines verbatim.  

In a similar vein, Knox et al. (2015) evaluated the impact of providing both duration and 

intensity descriptors on adult’s intentions to be physically active. Results suggested that 

messages describing physical activity in a manner that most closely resembles the detailed 

physical activity thresholds (i.e. engage in 150-minutes of moderate-to-vigorous aerobic physical 

activity per week) were associated with lower intentions to engage in physical activity than the 

generic message (i.e. adults should accumulate as much physical activity as possible). It was 

shown that messages which do not specify a duration for physical activity are well-liked because 

they allow people to consider small, flexible behaviour changes. A message stating a 150-minute 

weekly threshold is seen as an impractical target for the majority of adults. This type of threshold 

message can have a negative impact on adults’ motivation and intentions to be more active. The 
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work by Knox et al. (2015) suggests generic messages are potentially advantageous for 

promoting movement behaviour change.  

Additionally, a review of exercise messaging by Arena et al. (2018) suggested that while 

guidelines need to outline the evidence-based threshold to end-users, supplementary messages 

must emphasize a curvilinear physiological response – that is that health benefits are possible 

with any level of engagement and that more activity exponentially promotes health benefits. 

Accordingly, the authors suggest taking a small changes approach wherein messages are 

communicated to support subthreshold activity levels in achieving health benefits. In other 

words, adults who are considering engaging in exercise for the first time, and/or considering 

increasing their suboptimal activity engagement may be more likely to balance their perceptions 

of physical activity as being burdensome, but also an important influence on their health if 

presented with small changes. This approach may encourage smaller initial modifications to 

activity engagement with the goal of motivating individuals to increase activity levels closer to 

those recommended by the national threshold.  

Generic messages are being used in practice. For example, the United States updated 

their physical activity guidelines in 2018 and their public facing campaign uses a generic 

messaging approach. Here, the tagline “Move Your Way” is the feature of the intervention 

wherein the messages accompanying the guidelines focus on promoting the idea that any form of 

physical activity is beneficial to ones’ health. The guideline development team undertook 

rigorous consultation with key stakeholders (e.g., public health professionals) to determine the 

most preferred message features (Bevington et al., 2020; Piercy et al., 2020). Following a 

formative evaluation of audience preferences, it was determined that a generic approach 

promoting flexible and realistic lifestyle modifications was most desired (Communicate Health, 
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2017; Piercy et al., 2020). Within this formative evaluation, focus groups were conducted with 

adults to probe consumers perceptions and opinions of graphics and messages for the Move Your 

Way campaign. Using pen and paper, participants were asked to rate a series of messages for 

which they found to be the most motivating (Communicate Health, 2017).  

To complement their formative work, an evaluation of a pilot Move Your Way campaign 

demonstrated that adults who were exposed to the campaign reported stronger feelings of 

confidence to be physically active compared to those who were not exposed to the campaign 

(Communicate Health, 2019). Therefore, a generic messaging approach to the Guidelines public 

facing document that is similar to the Move Your Way campaign has the potential to elicit 

comparable changes to Canadian adults’ confidence to meet the integrated movement 

recommendations.  

Generic messaging has been used in Canadian public health guidelines – most recently, 

Canada’s Food Guide (Health Canada, 2019). In 2019 the Guide was revamped, removing the 

previous threshold messages detailing serving sizes, and instead featuring open-ended 

recommendations (e.g., “have plenty of vegetables and fruits”). Accompanying their new 

recommendations, the Food Guide features a bold, colourful and easy to understand image with 

the quantities of each food group identified by the portion on the plate, rather than specifying 

numeric serving sizes. Additionally, the simple tagline “Eat Well. Live Well.” suggests an 

association between a healthy diet and a healthy lifestyle. Similar to the existing movement 

Guidelines (Tremblay et al., 2016; 2017), these design attributes (i.e. the distinct message of a 

full plate, the clear tagline, packaged in a bold visual element to elevate the new materials from 

previous iterations) should promote attention and subsequent uptake among the targeted users 

(Keller, 2001; Lithopoulos & Latimer-Cheung, 2020). In addition to these attributes, the Food 
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Guide contains short and clear supplementary messages about how to enact the public health 

recommendations at each meal (e.g., “chose whole grains”). All of these components work to 

build a memorable and desirable message that can be promoted through mass media campaigns 

and disseminated to end-users.  

In Canada, movement behaviour messaging has often been threshold-based. As seen in 

previous iterations of the Canadian physical activity guidelines public facing materials, text-

heavy recommendations have detailed that Canadian adults should engage in the threshold of at 

least 150 minutes of moderate-to-vigorous aerobic physical activity. However, simple statements 

that encourage individuals to contemplate how they could engage in smaller bouts of physical 

activity in order to reach this threshold are rarely included. With most Canadians falling far 

below national recommendations for all movement behaviours (Statistics Canada, 2019), it is 

important for Canadians to increase physical activity, decrease sedentary behaviour and improve 

sleep, and a generic messaging approach may be optimal.     

2.4.2.1 Tailoring Generic Messages  

A vast landscape of literature supports the tailoring of movement behaviour messages to 

an individual’s current stage of behaviour change (c.f. Latimer et al., 2010; Smeets et al., 2008; 

Wilson & Estabrooks, 2020). Specifically, Brawley and Latimer (2007) recommended that future 

physical activity messages and messaging campaigns should encourage salience, suggesting that 

“salience may be created by tailoring messages to individuals’ needs or by targeting messages to 

the characteristics of a group” (p.181). In the realm of movement behaviours, a generic message 

which presents short, succinct information along with attainable goals may be more meaningful 

to low active adults and encourage engagement at the most basic movement levels for the 

Guidelines (Latimer et al., 2008). While most literature supporting this hypothesis remains 
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speculative, the Move Your Way campaign targeted their generic campaign to consumers who 

struggle to be physically active following extensive formative research highlighting the value in 

targeting this group (Communicate Health, 2017; Piercy et al., 2020). In Canada, where the 

majority of adults are insufficiently engaged in movement behaviours, similar generic messages 

may resonate more strongly than threshold messages.  

Borrowing from models of message processing, message resonance may be achieved 

through generic messages for adults who report a low movement profile (Petty et al., 2009). One 

model, the Elaboration Likelihood Model postulates two distinct message processing pathways; 

(1) the central route, which involves effortful cognitive elaboration, and (2) the superficial route, 

which requires relatively little thought (Petty et al., 2009). Central route processing requires 

message users to be both confident and motivated compared to the superficial route which avoids 

cognitive overload to individuals who are not sufficiently motivated and/or able to process 

messages more deeply. Superficial processing is an important consideration to self-efficacy 

beliefs (Cacioppo & Petty, 1974; Fonseca et al., 2014), wherein methods to increase superficial 

message processing - such as creating visually stimulating materials - could improve attention to, 

and subsequent superficial processing of, a message, thus acting as an alternate route to improve 

self-efficacy among less active individuals. Specifically, generic messages that feature a short, 

catchy message and unique design may be fruitful for targeting this superficial processing. 

However, message design may be less important in more active individuals who are already 

engaging in effortful central processing and feel confident to perform various activities (Fonseca 

et al., 2014). Therefore, carefully considering the message design to target less active individuals 

with generic messages is critical for impactful processing of a message. In the current study, I 
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examine activity status as a moderator of the effects of generic message on self-efficacy 

following message exposure.  

2.5 Thesis Objectives and Hypotheses  

The overarching objective of this thesis is to experimentally test and inform the most 

effective self-efficacy enhancing messages that are to be featured in the forthcoming Guidelines. 

Two studies were performed to meet this objective. Study 1 aimed to examine Canadian adults’ 

choice of generic and/or threshold taglines with the potential to boost self-efficacy to meet the 

new Guidelines. Informed by the findings of Study 1, Study 2 aimed to experimentally test 

whether exposure to generic versus threshold taglines fostered greater self-efficacy to meet the 

Guidelines and message processing. 

The hypotheses were as follows:  

H1: Canadian adults will identify generic taglines as more supportive to their self-

efficacy beliefs for meeting the Guideline recommendations than threshold options.   

H2: Canadian adults who are engaged in low levels of movement behaviours will have 

greater self-efficacy and better processing of generic messages pertaining to the Guideline 

recommendations when compared to individuals who receive threshold messages.  
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Chapter 3 

Methods - Study 1 

Data for Study 1 were collected in two phases. Phase 1 data collection occurred over a 

one-week period in November 2019. Phase 2 data collection occurred over a three-week period 

in January 2020.  

3.1 Study Design  

Data were collected through online cross-sectional surveys. The surveys were available in 

both English and French.  

3.2 Study Participants and Recruitment  

Canadian adult men and women, between 18-64 years of age comprised the study’s 

sample. This age corresponds with the age range for the adult Guidelines. To adequately capture 

a large sample of the Canadian demographic profile, the desired sample size was N = 750 

participants each for Phase 1 and Phase 2. This sample size was deemed achievable based on 

existing evidence from the Early Years Guidelines formative research among stakeholders and 

end-users (Tremblay et al., 2017). A third-party data and analytics company – Maru/Matchbox 

was hired to recruit and conduct Phase 1. Maru/Matchbox uses interlocking quota sampling 

strategies to ensure a representative sample of Canadian adults. Specifically, their samples are 

from restricted access panels, wherein the sample panels are shared only within their own 

research teams and highly trusted partners (Maru Group, 2019). Maru/Matchbox confirms they 

see far lower levels of some of the problem behaviors seen on access panels such as repeated 

usership among survey takers, or bot users (Maru Group, 2019).The Phase 2 sample was 

expanded beyond Guideline end-users (i.e., Canadian adults aged 18-64 years) to include 
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Guideline stakeholders (i.e. researchers who were involved in the development process, 

practitioners who use the Guidelines with patients who are 18-64 years). Recruitment for Phase 2 

was conducted in partnership with members of the Guideline Development Consensus Panel 

(Ross et al., in press) and the Guideline Knowledge Translation Subcommittee (Tomasone et al., 

submitted). Members were encouraged to share the online survey link within their professional 

networks.  

3.3 Message Development 

For the purpose of this study, a variety of taglines were drafted by the researcher. The 

taglines were based on existing promotional materials related to the 24-Hour Movement 

Guidelines for Children and Youth (Tremblay et al., 2016) and Early Years (Tremblay et al., 

2017), as well international activity guidelines such as the American Move Your Way campaign 

(Bevington, 2020) and the Australian Physical Activity and Sedentary Behaviour Guidelines 

(Australian Government Department of Health, 2014). These taglines were then reviewed by a 

panel of stakeholders and scholars with expertise in branding, marketing and health promotion. 

The generic taglines developed for this study included; (1) ‘Move more. Sit less. Sleep Better.’, 

(2) ‘Build your best day’, (3) ‘The whole day matters’, (4) ‘What’s your best day?’, (5) ‘Make 

the whole day better’, (6) ‘How will you make the whole day better?’, (7) ‘Sweat. Step. Sleep. 

Sit.’, (8) ‘Move your way. What’s your move?’, (9) ‘Sweat more. Sit less. Sleep better.’, (10) 

‘The best move is your next move’, and (11) ‘Every movement counts!’. The aim of these 11 

generic taglines was to emphasize that any movement over the 24-hour day is important. Two 

threshold messages, similar to previous guidelines that outlined the specific behavioural targets 

for optimal physical activity, sedentary behaviour and sleep were also drafted. One threshold 

message emphasized the current recommendation for 150-minutes of moderate-to-vigorous 
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intensity aerobic physical activity per week (i.e. engage in: at least 150 minutes of moderate-to-

vigorous intensity aerobic physical activity per week; at least 2 days of strength-training activity 

per week; 7-9 hours of good quality sleep per day; and; no more than 7-9 hours of sitting per 

day). The second threshold message emphasized a daily recommendation of 20-30 minutes a day 

of moderate-to-vigorous intensity aerobic physical activity (i.e. engage in: at least 20-30 minutes 

of moderate-to-vigorous intensity aerobic physical activity per day; at least 2 days of strength-

training activity per week; 7-9 hours of good quality sleep per day; and less than 7-9 hours of 

sitting per day).  

3.4 Measures  

3.4.1 Participant Characteristics  

Participants completed a standard demographic questionnaire (i.e. age, gender, marital 

status). Specific to Phase 2, participants were also asked to self-report their current movement 

patterns. The questions for self-reported physical activity and sedentary behaviour were adapted 

from the International Physical Activity Questionnaire (IPAQ; Craig et al., 2003). The IPAQ has 

been validated and is reliable with adult samples (Craig et al., 2003). The sleep measure was 

modeled after the IPAQ’s sedentary behaviour question and asked participants to estimate their 

average sleep time during the last 7 days.  

3.4.2 Outcome Measures 

Measures for this study were informed by Social Cognitive Theory (Bandura, 1989) and 

marketing literature (i.e. ranking preferences; Phillips et al., 2002). Grounded in Social Cognitive 

Theory, participants’ self-efficacy to meet the Guidelines was assessed with a single item 

wherein participants ranked a variety of taglines based on the feelings of confidence which the 
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taglines elicited. The chosen ranking approach has been used in previous evaluations of message 

impact (Phillips et al., 2002). In Phase 1, participants reviewed all 13 taglines in a random order 

as generated by the online system (11 generic, 2 threshold). They were asked to rank the three 

taglines that elicited the most feelings of confidence to meet the Guidelines recommendations in 

order. Specifically, participants responded to the stem: “Please rank three taglines that help you 

feel more confident to meet these guidelines.”  In Phase 2, only the six most preferred taglines 

identified in Phase 1 were displayed. Narrowing down the options in this way lent itself to 

clearer results. Participants were asked to rank all six taglines in order from most to least based 

on the feelings of confidence the taglines elicited to meet the Guideline recommendations (1 = 

most confident, 6 = least confident). Specifically, end-users responded to the stem: “Please rank 

the taglines in order of how confident they make you feel to meet the 24-Hour Movement 

Guidelines,” and stakeholders responded to the stem: “Please rank the taglines in the order you 

believe will make Canadians feel most confident to meet the 24-Hour Movement Guidelines”. 

3.5 Procedure  

Ethical clearance was obtained from the Queen’s University Research Ethics Board prior 

to study initiation. Both phases were conducted through an online survey. In Phase 1, as per 

Maru/Matchbox’s standard protocol, members of the online panel whose member profile met the 

inclusion criteria received an e-mail inviting them to complete the study. The invitation 

indicated: a) the approximate survey length, b) any incentive or reward available for completing 

the survey (and a link to accompanying legal terms, where appropriate), and c) the date on which 

the study will be closed. Participants are incentivized with a points-based system for completing 

the surveys, wherein the points can later be traded for tangible rewards. In Phase 2, participants 

were contacted by their professional networks and emailed a link to the online survey. In both 
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phases, the study’s letter of information and consent form were integrated into the online survey, 

and consent was obtained prior to collecting participant’s responses. Demographic information 

was collected at the start of the survey. Participants then viewed a working draft of the 

forthcoming Guidelines. Next, participants reviewed and ranked the taglines that related to the 

Guidelines.  

3.6 Data Analyses  

3.6.1 Hypothesis Testing  

All statistical analyses were completed using SPSS Software Version 26 (IBM Corp, 

Armock, 2019). For Phase 1, descriptive statistics and frequency counts were calculated for 

demographic data. For the rank data, frequency counts were run to determine the number of 

times the tagline was chosen as either the top, second or third choice. First, to explore whether 

participants considered generic or threshold messages efficacy-boosting, responses were coded 

as either including at least one threshold message in the top three ranking or as being exclusively 

generic.   

A chi-square goodness-of-fit test was conducted to examine whether the probability of 

participants exclusively choosing a generic tagline among their top three choices and the 

probability of a threshold tagline among their top three choices differed from expected 

probability. The expected probability for the threshold message was set at 6/13 as there were two 

chances a threshold tagline could be chosen for each ranking and there were three ranking 

options.  

A second chi-square goodness-of-fit test was conducted for all tagline options to 

determine if the frequency of all taglines being ranked as participants’ top choice differed than 

the probability of being selected by chance (1/13).  The significant goodness-of-fit test was 
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followed up with separate post hoc chi-square analyses with Bonferroni corrections (p = .05/13) 

and were run for each tagline, p  < .0004.    

In Phase 2, descriptive statistics and frequency counts were run for demographic data. 

Separate chi-square goodness-of-fit tests were conducted for stakeholders and end-users to 

determine if the frequency of taglines being ranked as participants’ top choice differed from the 

probability of being selected by chance (1/6). The significant goodness-of-fit test was followed 

up with separate post hoc chi-square analyses for each tagline with Bonferroni corrections (p = 

.05/6), p < .008.    
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Chapter 4 

Results – Study 1 

4.1 Participant Characteristics 

4.1.1 Phase 1 

 A total of 774 participants took part in the Phase 1 survey. Participants average age was 

42.2 (12.5) years, and the majority of respondents were female (69.1%). Most participants 

identified as British (34.3%) or of European (32.4%) descent. Many participants were married 

(41.4%). The majority of participants were employed full-time (55.8%) and were university 

(26.4%) or college (24.2%) educated. Incomes were variable; however, most participants 

reported an annual income between $50 000 to $75 000. Most participants resided in Ontario 

(35.4%), and Quebec (25.8%). For complete demographic details see Table 1.  

  



 

 

53 

Table 1  

Participant characteristics, Study 1: Phase 1 

 Phase 1 (N=774) 

Variable Mean (SD) Frequency, n (%) 

Age (years) 42.2 (12.5)  

Gender 

Male  

Female   

  

239 (30.9) 

535 (69.1) 

Ethnic Descent (select all that apply) 

British Isles  

French 

Other European   

Aboriginal  

Other North American  

Caribbean 

Latin, Central and South American 

African   

Arab/West Asian  

South Asian  

Chinese  

Other East and Southeast Asian 

Oceania 

Jewish  

Other 

  

268 (34.3) 

119 (15.4) 

251 (32.4) 

39 (5.0) 

330 (4.6) 

19 (2.5) 

9 (1.6) 

10 (1.3) 

15 (1.9) 

31 (4.0) 

52 (6.7) 

31 (4.0) 

1 (0.1) 

13 (1.7) 

20 (2.6) 

Marital Status 

Single, never married 

Common law 

Civil partnership 

Married 

Separated 

Divorced 

Widowed 

Engaged 

  

263 (34.0) 

100 (12.9) 

12 (1.6) 

318 (41.1) 

14 (1.8) 

41 (5.3) 

10 (1.3) 

16 (2.1) 

Employment 

Employed / self-employed full-time 

Employed / self-employed part-time 

Full-time student 

Homemaker 

Retired 

Currently looking for work 

Not working for medical reasons 

Other 

  

432 (55.8) 

114 (14.7) 

42 (5.4) 

59 (7.6) 

44 (5.7) 

38 (4.9) 

41 (5.3) 

4 (0.5) 

Income 

Less than $25,000 

$25,000 to less than $35,000 

$35,000 to less than $50,000 

$50,000 to less than $75,000 

$75,000 to less than $100,000 

$100,000 to less than $125,000 

$125,000 to less than $150,000 

$150,000 to less than $250,000 

$250,000 to less than $500,000 

$500,000 or more 

  

74 (9.6) 

56 (7.2) 

83 (10.7) 

148 (19.1) 

95 (12.3) 

87 (11.2) 

57 (7.4) 

52 (6.7) 

5 (0.6) 

3 (0.4) 
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Undisclosed 114 (14.7) 

Education 

Elementary/grade school 

Some high school 

High school graduate 

Some college / technical school 

Completed college / technical school 

Some university 

University undergraduate degree 

Some post-graduate school 

Post-graduate degree 

  

1 (0.1) 

16 (2.1) 

93 (12.0) 

56 (7.2) 

187 (24.2) 

69 (8.9) 

204 (26.4) 

35 (4.5) 

113 (14.6) 

Province of Residence 

Alberta 

British Columbia 

Manitoba 

New Brunswick 

Newfoundland & Labrador 

Nova Scotia 

Ontario 

Prince Edward Island 

Quebec 

Saskatchewan 

  

74 (9.6) 

125 (16.1)  

29 (3.7)  

12 (1.6) 

8 (1.0) 

24 (3.1)  

274 (35.4)  

1 (0.1)  

200 (25.8)  

27 (3.5)  

Note. SD=standard deviation; n=number %=percentage. 

4.1.2 Phase 2 

Of the 996 adults who took part in the Phase 2 survey, 119 adults were ‘Guideline end-

users’ and 877 adults were ‘stakeholders.’ End-users had an average age of 37.4 (14.9) years 

and the majority of the sample identified as female (79.8%). Most were of British descent 

(58.0%), were university educated (63.9%) and reported an annual income of $125,000 or more. 

The majority of participants were from Ontario (52.9%). Stakeholders’ mean age was 41.1 

(12.8) years. Most participants identified as female (72.2%) and half of the participants were of 

British descent (49.9%). Most stakeholders reported working in Ontario (37.4%). The sample 

was highly educated, with most participants having achieved a university certificate, diploma or 

degree at a bachelor’s level, or above (89.6%). There was a distribution of salary brackets, with 

the highest percentage earning a salary of $125,000 or above (35.0%). Complete demographic 

details can be found in Table 2 and Table 3. 
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Table 2 

Participant Characteristics, Study 1: Phase 2 (End-Users)  

 Phase 2 End-Users (N=119) 

Variable Mean (SD) Frequency, n (%) 

Age (years) 37.4 (14.9)  

Gender 

Male 

Female 

Other 

Prefer not to specify 

  

24 (20.2) 

95 (79.8) 

n/a 

n/a 

Ehtnic Descent (select all that apply) 

British Isles 

French 

Other European 

Aboriginal  

Other North American 

Caribbean 

Latin, Central and South American  

African 

Arab/West Asian 

South Asian 

Chinese 

Other East and Southeast Asian  

Oceania  

Jewish 

Other 

  

69 (58.0) 

11 (9.2) 

36 (30.3) 

6 (5.0) 

35 (29.4) 

2 (1.7) 

1 (0.8) 

1 (0.8) 

3 (2.5) 

4 (3.4) 

3 (2.5) 

2 (1.7) 

1 (0.8) 

4 (3.4) 

4 (3.4) 

Income 

Less than $25,000 

$25,000 to less than $35,000 

$35,000 to less than $50,000 

$50,000 to less than $75,000 

$75,000 to less than $100,000 

$100,000 to less than $125,000 

$125,000 or more  

Undisclosed 

  

7 (5.9) 

2 (1.7)  

8 (6.7) 

15 (12.6) 

16 (13.4)  

20 (16.8) 

35 (29.4) 

16 (13.4) 

Education 

No certificate, diploma or degree 

Apprenticeship or trades certificate or diploma 

College, CEGEP or other non-university certificate or diploma 

Secondary (high school) diploma or equivalent 

University certificate or diploma below bachelor level 

University certificate, diploma or degree at bachelor level or above 

  

n/a 

2 (1.7) 

5 (4.2) 

25 (21.0) 

11 (9.2) 

76 (63.9) 

Province of Residence 

Alberta 

British Columbia 

Manitoba 

New Brunswick 

Newfoundland & Labrador 

Northwest Territories  

Nova Scotia 

Ontario 

Prince Edward Island 

Quebec 

  

10 (8.4) 

19 (16.0) 

2 (1.7)  

2 (1.7)  

n/a 

n/a 

5 (4.2)  

63 (52.9) 

4 (3.4) 

7 (5.9) 
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Saskatchewan 

Yukon Territory  

Across Canada  

Outside Canada 

4 (3.4) 

3 (2.5)  

n/a  

n/a 

Self-Reported Movement Behaviours: M (SD) 

Physical Activity 

Moderate-to-vigorious intensity (minutes per week)  

Light intensity (minuts per week)  

Strenth training (days per week)  

Balance activities (days per week) 

Sedentary Behaviour: 

Weekday (hours per day) 

Weekend (hours per day) 

Sleep 

Hours per night 

 

 

155.1 (53.1) 

156.0 (53.0) 

1.6 (1.7) 

1.1 (1.6) 

 

6.9 (3.5) 

8.0 (3.3) 

 

7.2 (1.1) 

  

 

Note. SD=standard deviation; n=number, %=percentage.  
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Table 3 

Participant Characteristics, Study 1: Phase 2 (Stakeholders)  

 Phase 2 Stakeholders (N=877) 

Variable Mean (SD) Frequency, n (%) 

Age (years) 41.1 (12.8)  

Gender 

Male 

Female 

Transgendered 

Other 

Prefer not to specify 

  

234 (27.2) 

622 (72.2) 

n/a 

n/a 

1 (0.4) 

Ethnicity (select all that apply) 

British Isles 

French 

Other European 

Aboriginal  

Other North American 

Caribbean 

Latin, Central and South American  

African 

Arab/West Asian 

South Asian 

Chinese 

Other East and Southeast Asian  

Oceania  

Jewish 

Other 

  

438 (49.9) 

120 (13.7) 

341 (38.9) 

30 (3.4) 

241 (27.5) 

9 (1.0) 

13 (1.5) 

18 (2.1) 

13 (1.5) 

18 (2.1) 

21 (2.4) 

16 (1.8) 

14 (1.6) 

11 (1.3) 

11 (1.3) 

Income 

Less than $25,000 

$25,000 to less than $35,000 

$35,000 to less than $50,000 

$50,000 to less than $75,000 

$75,000 to less than $100,000 

$100,000 to less than $125,000 

$125,000 or more  

Undisclosed 

  

47 (5.5) 

34 (4.0) 

41 (4.8) 

103 (12.0) 

119 (13.9) 

123 (14.4) 

299 (35.0) 

89 (10.4) 

Education 

No certificate, diploma or degree 

Apprenticeship or trades certificate or diploma 

College, CEGEP or other non-university certificate or diploma 

Secondary (high school) diploma or equivalent 

University certificate or diploma below bachelor level 

University certificate, diploma or degree at bachelor level or above 

  

4 (0.5) 

1 (0.1) 

37 (4.3) 

10 (1.2) 

37 (4.3) 

770 (89.6) 

Province* 

Alberta 

British Columbia 

Manitoba 

New Brunswick 

Newfoundland & Labrador 

Nova Scotia 

Ontario 

Prince Edward Island 

Quebec 

  

129 (15.0) 

104 (12.1) 

45 (5.2) 

10 (1.2) 

2 (0.2) 

2 (0.2) 

322 (37.4) 

18 (2.1) 

57 (6.6) 
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Saskatchewan 24 (2.8) 

Associated Sector 

Sport  

Education 

Recreation  

Care for older adults  

Healthcare 

Public health  

Non-governmental organization  

Research  

Government 

Other 

  

273 (33.4) 

271 (33.2) 

232 (28.4) 

174 (21.3) 

349 (42.7) 

276 (33.8) 

63 (7.7) 

249 (30.5) 

87 (10.6) 

34 (4.2) 

Note. *Reported province of work. SD=standard deviation; n=number, %=percentage.  

4.2 Hypothesis Testing  

4.2.1 Phase 1 

Most participants exclusively selected generic taglines among their top three choices 

(69.4%). A chi-square goodness-of-fit test indicated that exclusively generic taglines were 

chosen among the top three choices, more than can be expected by chance, χ2(1) = 72.4, p < 

.001. See Table 4 for complete details.  
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Table 4 

Tagline Rankings, Study 1: Phase 1  

 Phase 1 (N=774) 

Taglinesa,b Top Three First Choice Second Choice Third Choice Chi-Square p Residual 

Generic Taglines         

Move more. Sit less. Sleep betterc 347 (44.8) 152 (19.6) 107 (13.8) 88 (11.4) 142.22 .00 90.1 

Build your best day 179 (23.1) 48 (6.2) 58 (7.5) 73 (9.4) 3.40 .07 -13.9 

The whole day matters  157 (20.3) 42 (5.4) 48 (6.2) 67 (8.7) 6.97 .01 -19.9 

What’s your best day? 63 (8.1) 24 (3.1) 18 (2.3) 21 (2.7) 25.24 .001 -37.9 

Make the whole day better 141 (18.2) 37 (4.8) 47 (6.1) 57 (7.4) 10.90  .001 -24.9 

How will you make the whole day better? 90 (11.6) 29 (3.7) 22 (2.8) 39 (11.6) 10.90 .001 -24.9 

Sweat. Step. Sleep. Sit. 79 (10.2) 23 (3.0) 28 (3.6) 79 (10.2) 26.59  .00 -38.9 

Move your way. What’s your move? 151 (19.5) 89 (10.2) 81 (10.5) 61 (7.9) 4.45 .04 -15.9 

Sweat more. Sit less. Sleep better. 221 (28.6) 79 (10.2) 81 (10.5) 61 (7.9) 5.12 .02 17.1 

The best move is your next move. 217 (28.0) 80 (10.3) 66 (8.5) 71 (9.2) 5.74 .02 18.1 

Every movement counts!  252 (32.6) 74 (9.6) 89 (11.5) 89 (11.5) 2.56 .11 12.1 

Threshold Taglines        

Engage in: at least 150 minutes of 

moderate-to-vigorous intensity aerobic 

physical activity per week, at least 2 days 

of strength-training activity per week; 7-9 

hours of good quality sleep per day; and; 

no more than 7-9 hours of sitting per day 

102 (13.2) 42 (5.4) 37 (4.8) 23 (3.0) 6.97 .01 -19.9 

Engage in: at least 20-30 minutes of 

moderate-to-vigorous intensity aerobic 

physical activity per day at least 2 days of 

strength-training activity per week; 7-9 

hours of good quality sleep per day; and 

less than 7-9 hours of sitting per day. 

185 (23.9) 68 (8.8) 70 (9.0) 47 (6.1) 6.65 .42 6.1 

Note. p < .0004. Top three, first, second, and third choice values are n (%).  Valid percentages are reported to account for missing data.  

a Exclusively generic taglines were chosen among the top three choices more than can be expected by chance, χ2(1) = 72.4, p < 

.001.bThe 13 tagline options were not equally distributed, assuming equal variances, χ2(12) = 72.4, p < .001.cThe top chosen tagline 
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“Move more. Sit less. Sleep better.” was selected as more frequently as participants top choice for an efficacy boosting message than 

expected by chance, χ2(1) =142.4, p < .001.
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A second series of chi-square goodness-of-fit tests were conducted to determine whether 

the 13 taglines were equally chosen by participants as their top choice. The chi-square goodness-

of-fit test indicated that the tagline choices were not equally chosen, χ2(12) = 244.4, p < .001. 

Separate post hoc analyses with Bonferroni corrections (p < .004) for each of the 13 taglines 

confirmed that the tagline “Move more. Sit less. Sleep better.” was selected most frequently as 

participants top choice for an efficacy boosting message than expected by chance, χ2(1) = 

142.4, p < .001. The frequency for choosing the threshold taglines was no better than chance, ps 

< .0004. The frequencies for choosing the alternative generic taglines were either no better than 

chance, ps < .0004, or less than expected, ps > .0004.   

4.2.2 Phase 2 

Separate chi-square goodness-of-fit tests for end-users and stakeholders were conducted 

to determine whether the six taglines were equally likely to be selected as the top choice. The six 

taglines were not equally chosen among end-users χ2(5) = 50.1, p < .001, nor stakeholders, χ2(5) 

= 563.4, p < .001. Six separate post-hoc analyses with Bonferroni corrections (p < .008) 

confirmed that the most efficacy boosting tagline was “Move more. Sit less. Sleep better.” for 

both end-users χ2(1) = 45.5, p < .001, and stakeholders, χ2(1) = 488.0, p < .001. This tagline was 

chosen as the most self-efficacy boosting message among 45.9% of end-users and 50.0% of 

stakeholders. The results from the other taglines were either non-significant (p < .0008) or 

indicated that they were chosen lower than can be expected by chance (p < .008). See Table 5 

and Table 6 for complete details.   
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Table 5 

Tagline Rankings, Study 1: Phase 2 (End-Users) 

 Phase 2 (N=119) 

Taglinesa First Choice Second Choice Third Choice Chi-Square p Residual 

Move more. Sit less. Sleep better.b 34 (45.9) 16 (21.6) 6 (8.1) 45.50  .00* 21.6 

The whole day matters 6 (8.1) 10 (13.5) 11 (14.9) 3.93 .05* -6.4 

Make the whole day better 5 (6.8) 4 (5.4) 13 (17.6) 5.26 .02* -7.4 

Sweat more. Sit less. Sleep better. 9 (12.2) 15 (20.3) 7 (9.5) 1.10 .30 -3.4 

The best move is your next move. 6 (8.1) 13 (17.6) 17 (23.0) 3.93 .05* -6.4 

Every movement counts. 14 (18.9) 16 (21.6) 20 (27.0) 0.26 .61 1.6 

Note. * p < .008. First, second, and third choice values are n (%). Valid percentages are reported to account for missing data.  

a The six tagline options were not equally distributed, assuming equal variances, χ2(5) = 50.1, p < .001. b The top chosen tagline 

“Move more. Sit less. Sleep better.” was significantly preferred among the taglines, χ2(1) = 45.5, p < .001. 
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Table 6 

Tagline Rankings, Study 1: Phase 2 (Stakeholders) 

 Phase 2 (N=119) 

Taglinesa First Choice Second Choice Third Choice Chi-Square p Residual 

Move more. Sit less. Sleep better.b 281 (50.0) 118 (21.0) 75 (13.3) 487.96 .00* 200.8 

The whole day matters 42 (7.1) 82 (14.6) 92 (16.4) 39.59 .00* -57.2 

Make the whole day better 27 (4.6) 37 (6.6) 89 (15.8) 63.08 .00* -72.2 

Sweat more. Sit less. Sleep better. 27 (4.6) 75 (13.3) 65 (11.6) 63.08 .00* -72.2 

The best move is your next move. 53 (9.4) 100 (17.8) 125 (22.2) 24.72 .00* -45.2 

Every movement counts. 134 (23.8) 150 (26.7) 116 (20.6) 24.29 .00* 44.8 

Note. * p < .008. First, second, and third choice values are n (%). Valid percentages are reported to account for missing data.  

aThe six tagline options were not equally distributed, assuming equal variances, χ2(5) = 563.434, p < .001. bThe top chosen tagline 

“Move more. Sit less. Sleep better.” was significantly preferred among the taglines, χ2(1) = 487.964, p < .001.
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4.3 References  

No references to cite in this section.  
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Chapter 5 

Methods – Study 2 

5.1 Participants and Exclusion Criteria 

Canadian adult men and women between the ages of 18-64 years comprised the study 

sample. This age range matched that of Study 1 end-users. A minimum sample of N = 220 was 

necessary to detect a small effect size (d > .20, α = .05) at 95% power (Faul et al., 2007). To 

account for incomplete questionnaires and an expected 20% participant drop-out, the target 

sample size was N = 300 participants (Furlan et al., 2009). Individuals who self-identified as 

having a pre-existing health condition and/or a sleep condition that would prevent them from 

meeting current physical activity and/or sleep Guidelines were not eligible to participate. These 

participants were excluded because the Guidelines may not be suited to their individual needs 

(Ross et al., in press). Only participants who could read and/or write in English were included in 

the study. Furthermore, the motivational messages used in the forthcoming Guidelines will aim 

to encourage individuals to consider engaging with a variety of movement behaviours. 

Therefore, the motivational messages embedded within the Guidelines are better suited to adults 

who are not already meeting the movement recommendations. Participants were asked to self-

report whether they meet the Guideline thresholds for all three of (1) physical activity, (2) 

sedentary behaviour, and (3) sleep by indicating yes or no to the prompt. Accordingly, 

participants who had indicated yes to all three thresholds were screened out of the study. 

5.2 Study Design 

Data were collected through an online survey platform, Qualtrics (Qualtrics, 2018, Provo, 

UT). In this multi-time point randomized controlled trial, participants answered surveys 



 

 

66 

immediately before, immediately after, and two weeks following exposure to a set of 

promotional materials specific to the Guidelines. Participants were randomly assigned to their 

experimental condition (i.e. generic or experimental) prior to data collection.  

5.3 Message Development 

Two sets of promotional materials were developed – one set representing the novel, 

generic messaging strategy (intervention group), and one set representing the traditional 

threshold messages (control group). See Appendix E for the materials used in the study. Each set 

of mock-ups included (1) a single page infographic, (2) a Tweet, (3) a Facebook post, and (4) a 

blog post. The generic materials featured the tagline identified from the results of the preliminary 

study - “Move more. Sit less. Sleep better.” The content in the generic condition materials 

focused on discovering the Guidelines (Facebook post), boosting health through moving more, 

sitting less, and sleeping better (Tweet), and ‘living your best day’ (infographic). The blog post 

featured how-to information about engaging the movement continuum. These messages spoke 

more generally about moving, sitting, and sleeping, and did not include any descriptors 

movement behaviour duration or intensity as detailed in the scientific guidelines. The threshold 

materials were designed using the standard template developed for the Children and Youth, as 

well as Early Years Guidelines. In particular, the infographic matched the text-based iterations 

from the aforementioned Guidelines detailing the behavioural recommendations in full. 

Furthermore, the social media posts (i.e. Facebook, Twitter, blog post) focused on meeting the 

“24-Hr Movement Guidelines for Adults,” however, the posts did not detail exactly what these 

behaviours were that were in the title of the messages.  

All promotional materials were created with the assistance of a social media technical 

writer. Message length can influence message processing and graphics can attract a viewer’s 
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attention (Jacoby et al., 1974; Li, 2017; Luffarelli, 2019). Thus, consistency across both 

intervention and control materials was important to reduce any unintended influences (Luffarelli, 

2019). Message length was also similar across the social media materials.  

5.4 Pilot testing 

The generic and threshold group messages were pilot tested prior to data collection to 

ensure the messages displayed in each condition were perceived as distinct from one another. A 

convenience sample of N=20 adults between the ages of 18-64 years completed the pilot test. 

Participants were presented with both sets of messages (i.e. generic materials and threshold 

materials) online and in random order. After viewing each message set, participants rated their 

agreement with 14 statements regarding the characteristics of message set they saw (e.g., “These 

messages are realistic”, “These messages are prescriptive”) on a 7-point Likert scale (1= strongly 

disagree; 7 = strongly agree; Lithopoulos & Latimer-Cheung, 2018). Next, five questions 

pertaining to the movement behaviour recommendations presented in the message sets were 

asked (e.g., “These messages are easy to follow,” “These messages provide specific details”), 

with participants rating their agreement on a 7-point scale (1 = strongly agree; 7 = strongly 

disagree; Lithopoulos & Latimer-Cheung, 2018). Participants then rated their confidence to meet 

the message recommendations on an 11-point scale (0 = not at all confident; 10 = highly 

confident). Subsequently, they responded to an open-ended question asking them to describe the 

messages they just viewed. Lastly, after viewing both the generic and the threshold materials, 

participants were asked five open-ended, condition-specific questions about message novelty, 

message preference, and which messages they perceived as the most motivating. For the full 

survey, see Appendix D.    
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Steps for screening data from Tabachnick & Fidell (2013) were followed prior to 

conducting the pilot testing analyses. No outliers were identified using boxplots and no data were 

removed after screening. ANOVAs demonstrated no significant differences between groups. 

Effect sizes demonstrated results in the expected direction. Receptiveness to the generic message 

was stronger, d = .27, and considered to elicit greater feelings of task self-efficacy compared to 

the threshold message, d = 0.08. Threshold messages were considered to present information on 

how much physical activity, sedentary behaviour and sleep to engage in compared to generic 

messages (d = .85). The effects on coping self-efficacy, d = .001, and scheduling self-efficacy 

were negligible, d = .0005. When asked specifically about message novelty between the generic 

and threshold messages, most participants chose the generic materials, χ2(1) = 7.12, p < .05. 

Participants’ descriptions of the generic and threshold messages suggested the promotional 

materials resonated differently. For example, several participants described the generic materials 

as “easy to follow” and “catchy,” compared to the threshold materials which were “wordy” and 

“comprehensive but somewhat boring in their delivery.” See Table 7 for details.  
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Table 7 

 

Pilot Testing Between Group Differences  

 
  Experimental Material  

 Total Generic Threshold  

Variable N=46 n=22 n=24 d 

Message Processing 5.2 (0.6) 5.3 (0.6) 5.1 (0.6) .27 

Message Descriptiveness 4.7 (0.9) 4.4 (0.9) 5.1 (0.8) .85 

Task Self-Efficacy 6.5 (1.9) 6.7 (1.9) 6.5 (1.9) .08 

Scheduling Self-Efficacy 6.5 (2.0) 6.5 (2.1) 6.5 (1.9) .001 

Coping Self-Efficacy 5.3 (2.0) 5.3 (2.0) 5.2 (2.1) .001 

Note. All values are presented as M (SD). M=mean; SD=standard deviation. Answered scaled 

from 1-7.  

5.5 Measures  

5.5.1 Participant Characteristics  

Participants completed a standard demographic questionnaire (i.e. age, gender, marital 

status). Participants were also asked to self-report their current movement patterns for physical 

activity, sedentary behaviour, and sleep. The questions for physical activity were adapted from 

the Canadian Measures Health Survey (CMHS; Statistics Canada, 2017). The CMHS has been 

validated and demonstrated reliability with adult samples (Colley et al., 2019). Sedentary 

behaviour and sleep items also were adapted from the CMHS. Participants were coded as 

meeting the Guidelines if their weekly moderate-to-vigorous intensity aerobic physical activity 

was greater than 150 minutes, their daily sedentary behaviour was less than 8 hours per day, and 

they met 7-9 hours of sleep in a 24-hour window. A composite measure was generated for 

meeting one, two or three of the movement Guidelines behaviours.  

5.5.2 Manipulation Checks  

5.5.2.1 Duration 
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The total duration of the time spent viewing the promotional materials was recorded 

through a feature in the Qualtrics survey software. The duration that is spent viewing a message 

is important among health interventions since greater changes in message recall have been 

associated with longer viewing time (Strasser et al., 2012). Thus, participants who spent less than 

300 seconds completing the survey were excluded from the data analysis as they may not have 

spent adequate time viewing the content of the messages.  

5.5.3 Outcome Measures  

5.5.3.1 Self-Efficacy  

Self-efficacy was assessed using 18 items adapted from the Multidimensional Self-

Efficacy for Exercise Scale (Rodgers et al., 2008). Participants rated their confidence on an 11-

point scale (0 = not at all confident; 10 = highly confident).  

5.5.3.1.1 Task Self-Efficacy  

Two types of task self-efficacy were assessed. General – movement behaviour task self-

efficacy assessed participants’ confidence to engage in 1) diverse physical activities at a variety 

of intensities, 2) break-up sedentary time and 3) get quality sleep, and 4) meet all three of the 

recommendations in one day. While the generic items included a behavioural target for each 

movement behaviour of interest, as well as the integration of the behaviours together, a specific 

threshold was not provided. The items began with the following stem: “How confident are you 

that you can …” The items were summed to create a composite score at each time point and 

demonstrated acceptable internal consistency (αT1= .78’ αT2 = .81; αT3 = .82). 

Specific – movement behaviour task self-efficacy assessed participants’ confidence to 

meet each specific element of the Guidelines (e.g., 150 min aerobic activity per week, strength 



 

 

71 

training twice a week). These items included a behavioural target with a specific threshold (e.g., 

limiting sedentary time to 8 hours or less each day). The items began with the following stem: 

“Thinking about your schedule more specifically, how confident are you that you can …” The 

scale included seven items (four physical activity items; two sedentary behaviour items; one 

sleep item). The items were combined into a composite score at each time point and 

demonstrated acceptable internal consistency, αT1= .80; αT2 =.85, αT3 = .82. 

5.5.3.1.2 Scheduling Self-Efficacy 

Scheduling self-efficacy was assessed using four items where participants rated their 

confidence to include the recommendations into their daily routine (e.g., arrange your schedule 

to meet these recommendations regularly). The items began with the following stem: “How 

confident are you that you can …” The items were combined into a composite score at each time 

point and demonstrated acceptable internal consistency, αT1= .90; αT2 = .96; αT3 = .96.  

5.5.3.1.3 Coping Self-Efficacy  

Coping self-efficacy was measured using three items that assessed confidence to meet 

Guideline recommendations when feeling tired, sad, and depressed. The items began with the 

following stem: “How confident are you that you can meet these recommendations when…” The 

items were combined into composite scores at each time point and demonstrated acceptable 

internal consistency, αT1= .93; αT2 = .91; αT3 = .92. 
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5.5.3.2 Message Processing   

5.5.3.2.1 Message Recall  

Participants were asked to recall content from any aspect of the main message that was 

presented in the condition-specific materials that they saw in the study two-weeks prior using 

one open-ended question. Answers were coded as either incorrect (0; did not recall message, 

recall not relevant to messages, and/or some discussion of messages) or correct (1; discussed 

movement concept and/or whole day concept). Message recall is an important measure of 

dissemination effectiveness (Cacioppo & Petty, 1979). 

5.5.3.2.2 Message Design  

Aspects of the message design were measured using an adapted and validated survey 

from previous Movement Guideline evaluations (Lithopoulos & Latimer-Cheung, 2018; Keller, 

2001). Participants answered three questions about the visual aspects of the message (e.g. “How 

stylish do you find the Canadian 24-Hour Movement Guidelines for Adults?”) and rated their 

agreement on a 5-point scale (1 = strongly disagree/not very much; 5 = strongly agree/very 

much). The items were combined into a composite score and demonstrated strong internal 

consistency, α = .88. 

5.6 Procedure  

Ethical clearance was obtained from the university’s ethics board prior to study initiation. 

The researcher recruited participants through in-person, written, and online approaches. Online 

methods included social media promotion (e.g., Facebook posts in study recruitment pages, Kijiji 

classifieds). Individuals who were interested in participating in the study were instructed to email 

the researcher. Participants were emailed a secure CAPTCHA verified link in attempt to prevent 
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bot users from completing the survey, and to prevent participants from completing the survey 

multiple times.  

The study’s letter of information and consent form were integrated into the online survey. 

Prior to the screening process, participants had to consent to participate in the study, pass the 

CAPTCHA verification, then create a six-character pseudonym that comprised of their last four 

digits of their phone number, and first two letters of their mother’s maiden name (e.g., 1234AB). 

Participants were asked to use this same pseudonym in the follow-up survey to link their baseline 

and follow-up responses with one another. Following the consent process, screening questions 

were integrated into the start of the survey. Individuals who were not eligible were directed out 

of the survey to an alternative page and were thanked for their time. Eligible participants were 

then directed to the beginning of questionnaire. Participants were automatically randomized to a 

message condition through the Qualtrics software. First, participants were asked to self-report 

their average engagement in three movement behaviors (physical activity, sedentary behaviour, 

sleep). Next, participants answered the first set of self-efficacy measures. Then, participants were 

directed to view the generic or threshold version of the promotional materials based on their 

random assignment. They viewed a one-page infographic, followed by a Tweet, a Facebook post, 

and then a blog post. Following exposure to the materials, participants answered questions about 

their message processing, and their self-efficacy. Finally, participants were asked basic 

demographic questions at the end of the survey.  

Two-weeks following their first survey completion, participants were emailed a hyperlink 

to complete the follow-up survey. The follow-up survey measured their self-efficacy to meet the 

Guidelines, as well as their message recall. Participants were provided the option for $5 

compensation via e-transfer after completing each survey.  
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5.7 Data Analyses  

5.7.1 Data Treatment  

Steps for screening data from Tabachnick & Fidell (2013) were followed prior to 

conducting the main analyses. Outliers were identified using boxplots. Using Tukey’s Outlier 

Labeling Rule, the cut-off point was determined and the outliers that were identified were altered 

to the next most extreme case that was not also considered an outlier. A missing value analysis 

revealed that 20.2% of the data were missing from baseline to follow up. Given that missing data 

are only a concern when greater than 20% of data are missing at follow-up, data were left 

unchanged (Furlan et al., 2009). Little’s MCAR test was run to confirm follow-up data were 

indeed missing completely at random, χ2(62) = 77.55, p = .09. Data were also checked to ensure 

normality through measures of skewness and kurtosis.  

Significant differences in demographic characteristics between the two experimental 

groups were examined using univariate ANOVAs for continuous variables and chi-square tests 

of independence for categorical variables. Significant differences in participants’ dropout rates 

between the two experimental groups were compared with a chi-squared test of independence.  

5.7.2 Covariate Analyses 

All statistical analyses were completed using SPSS Software Version 26 (IBM Corp, 

2019, Armock, NY). Prior to testing the hypothesis, theoretically relevant participant 

characteristics were explored as potential covariates for data collected at baseline (e.g., age, 

gender). None of the potential covariates were identified as reducing unexplained variance/ 

residual error and were not included in the main analyses (Field, 2013). 
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5.7.3 Hypothesis Testing  

To explore the second hypothesis postulating greater self-efficacy following exposure to 

a generic message among individuals who are currently engaging in low levels of movement 

behaviours, separate hierarchal linear regressions were conducted for each self-efficacy sub-scale 

(i.e. general - movement behaviour task, specific - movement behaviour task, scheduling, 

coping). Based on the plethora of research demonstrating the moderating effects of movement 

behaviours on self-efficacy (Young et al, 2014; Rollo et al. 2016; Gipson et al., 2019), each of 

physical activity, sedentary behaviour, and sleep were tested as potential moderators. When 

examining these relationships within this study, sedentary behaviour and sleep were inconsistent 

moderators and thus not included in the analysis. The evidence-informed decision was made to 

examine physical activity as a behavioural moderator predicting in self-efficacy.  

Separate hierarchal linear regression analyses controlling for baseline scores were 

conducted to test the hypotheses regarding the effects of generic messages on self-efficacy 

beliefs. In each regression model, predictor variables were entered in steps; step 1 included 

baseline self-efficacy, step 2 included the main effects for experimental condition (i.e. generic, 

threshold) and self-reported physical activity, and step 3 included the interaction term 

(condition*physical activity). The experimental condition was dummy-coded (threshold message 

(control) = 0, generic message (intervention) = 1). Physical activity remained a continuous 

variable and prior to conducting these analyses, it was zero-centered around the mean value. 

Before running post-hoc analyses, the continuous physical activity engagement variable was split 

into tertiles, creating three categorical bins (i.e. low active, moderately active, high active). 

Participants were categorized into bins based on their physical activity engagement. 
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A binomial logistic regression was conducted to determine the effects of the experimental 

condition, as well as physical activity engagement, on participants’ message recall at follow-up. 

In the model, condition, physical activity, and interaction term (condition*physical activity) were 

entered as predictors of the likelihood that participants recall the Guideline message.  

Features of the message design was tested using a hierarchal linear regression following 

exposure to the generic or threshold materials. In the regression model, the experimental 

condition (i.e. generic, threshold), self-reported physical activity, and the interaction term 

(condition*physical activity) was entered. Prior to conducting these analyses, physical activity 

was zero-centered, and the experimental condition was dummy-coded (threshold message 

(control) = 0, generic message (intervention) = 1).  
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Chapter 6 

Results – Study 2 

6.1 Study Attrition  

A total of N = 247 participants who passed the screening questionnaire were randomized 

into the generic (intervention; n = 130) or the threshold (control group, n = 117) condition. A 

participant’s data was used in the analyses if the participant completed the baseline survey and 

did not request that their data be withdrawn. Of those participants, N = 197 completed the 

follow-up survey. There were no significant differences in drop-out rates between groups, p  > 

.05. 

6.2 Participant Characteristics 

There were no significant differences among participants characteristics between the 

generic and threshold conditions, p > .05. Of the 247 participants who completed the first survey, 

the average age was 27.1 (8.4) years. Women represented the majority of the study sample 

(74.5%). The majority of respondents identified as white (59.1%).  

There were no significant differences among participants’ self-reported physical activity, 

sedentary behaviour or sleep behaviours between the generic and threshold conditions. 

Participants reported engaging in moderate-to-vigorous aerobic physical activity on average 112 

minutes per week. Time spent engaging in sedentary behaviours was an average of 8.4 hours per 

day. Time reported spent sleeping varied based on weekdays and weekends. The average sleep 

time was 8.5 hours per night. It is important to note that prior to data collection, participants who 

indicated they were meeting all three movement behaviour thresholds were screened out of the 

study; however, when self-reporting the durations of actual movement behaviours, composite 
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measures suggested few participants were meeting all three movement behaviour 

recommendations. These participants were not removed from the data analyses. Rather, it is 

interesting to consider that these participants did not perceive themselves to be meeting 

thresholds. Accordingly, messages that bolster their self-efficacy beliefs are still important for 

encouraging optimal patterns of movement behaviour among these individuals. For more 

detailed information on participants demographics see Table 8. 

There were no significant differences in baseline self-efficacy beliefs between the generic 

and threshold conditions. For more detailed information on baseline scores, and outcome 

measures see Table 9.  
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Table 8  

Participant Characteristics, Study 2  

  Experimental Condition 

 Total Generic Threshold 

 N=247 n=130 (52.6%) n=117 (47.4%) 

Age (years) : M (SD) 27.1 (8.4) 28.2 (8.9) 26.0 (7.7) 

Gender: n (%) 

Male  

Female  

Transgendered 

Other 

Do not wish to specify 

 

64 (25.1) 

184 (74.5) 

n/a 

n/a 

1 (0.4) 

 

34 (26.2) 

95 (73.1) 

n/a 

n/a 

1 (0.8) 

 

28 (23.9) 

89 (76.1) 

n/a 

n/a 

n/a 

Ethnicity: n (%) 

White 

Chinese 

South Asian 

Black 

Filipino 

Latin American  

South East Asian 

Arab 

Métis  

Inuit 

First Nations 

Japanese  

Korean  

West Asian  

Other 

 

146 (59.1) 

26 (10.5) 

25 (10.1) 

10 (4.0) 

2 (0.8) 

2 (0.8) 

2 (0.8) 

8 (3.2) 

n/a 

n/a 

1 (0.4) 

1 (0.4) 

3 (1.2) 

2 (0.8) 

19 (7.7) 

 

75 (57.7) 

18 (13.8) 

12 (9.2) 

6 (4.6) 

2 (1.5) 

0 (0) 

0 (0) 

4 (3.1) 

n/a 

n/a 

1 (0.8) 

1 (0.8) 

1 (0.8 

1 (0.8) 

9 (6.9) 

 

71 (60.7) 

8 (6.8) 

13 (11.1) 

4 (3.4) 

0 (0) 

2 (1.7) 

2 (1.7) 

4 (3.4) 

n/a 

n/a 

n/a 

n/a 

2 (1.7) 

1 (0.9) 

10 (8.5) 

Physical Activity 

Minutes per day:  M (SD) 

Meeting Guidelines: n (%) 

 

37.38 (40.6) 

133 (53.8) 

 

35.02 (40.5) 

67 (51.5) 

 

39.98 (40.8) 

66 (56.4) 

Sedentary Behaviour 

Hours per day: M (SD) 

Meeting Guidelines: n (%) 

 

8.36 (3.61) 

86 (36.8) 

 

8.08 (3.55) 

52 (41.3) 

 

8.69 (3.67) 

34 (31.5) 

Sleep 

Hours per night: M (SD) 

Meeting Guidelines: n (%) 

 

8.46 (12.4) 

148 (59.9) 

 

8.42 (1.2) 

76 (58.5) 

 

8.47 (1.2) 

72 (61.5) 

Meeting 24-Hour Guidelines: n (%) 

No behaviours 

One behaviour  

Two behaviours  

Three behaviours  

 

52 (22.2) 

118 (50.4) 

58 (24.8) 

6 (2.6) 

 

23 (18.3) 

72 (57.1) 

29 (23.0) 

2 (1.6) 

 

29 (26.9) 

46 (42.6) 

29 (26.9) 

4 (3.7) 

Note. M=mean; SD=standard deviation; n=number; %=percentage. 
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Table 9 

Descriptive Statistics and Frequencies of Outcome Measures, Study 2  

 Experimental Condition 

Variable Generic Threshold 

 Baseline Post-Message Follow-Up Baseline Post-Message Follow-Up 

Self-Efficacy: M (SD) 

Task - General  

Task - Speceific 

Scheudling 

Coping  

n=130 

5.9 (1.8) 

5.9 (2.0) 

5.6 (2.1) 

4.1 (2.0) 

n=130 

6.0 (1.9) 

6.1 (2.0) 

5.8 (2.0) 

4.3 (2.2) 

n=103 

6.1 (1.8) 

6.1 (1.7) 

5.7 (2.0) 

4.5 (2.3) 

n=117 

5.7 (1.9) 

5.6 (1.8) 

5.3 (2.0) 

3.7 (2.3) 

n=117 

5.9 (1.9) 

5.9 (2.0) 

5.4 (2.2) 

4.2 (2.3) 

n=94 

6.0 (1.8) 

5.8 (1.9) 

5.5 (2.1) 

4.5 (2.3) 

Message Design: M (SD) 

 

 n=130 

3.8 (0.8) 

 

  n=117 

3.5 (0.8) 

 

 

Message Recall: n (%) 

Correct  

Incorrect 

  n=101 

23 (22.8) 

78 (77.2) 

  n=92 

23 (25.0) 

69 (75.0) 

Note. M=mean; SD=standard deviation; n=number; %=percentage. 
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Per the criteria of being both significantly correlated with an outcome measure and the 

results of the analyses, there were no hypothesized participant characteristics (e.g., age, gender) 

that were significant when exploring potential covariates (Field, 2013).  

6.3 Main Analyses 

6.3.1 Hypothesis 2: Self-Efficacy and Message Processing   

6.3.1.1 Self-Efficacy Beliefs  

Preliminary analyses identified baseline self-efficacy to be a significant predictor of self-

efficacy beliefs immediately following message exposure for each self-efficacy subscale (i.e. 

general - movement behaviour task self-efficacy; specific – movement behaviour task self-

efficacy; scheduling self-efficacy, coping self-efficacy). However, condition, physical activity 

engagement, nor the condition*physical activity interaction were significant predictors of self-

efficacy immediately following message exposure. Therefore, self-efficacy data from this 

timepoint were not explored further in the main analyses. See Appendix G for full statistical 

details.  

In each model, baseline self-efficacy scores were a significant predictor of self-efficacy at 

two-week follow-up. Additionally, condition, physical activity, and condition*physical activity 

interaction were significant predictors for some measures of self-efficacy at two-week follow-up. 

These results are further explored in the main analyses. See Table 10 and 11 for full statistical 

details.  
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Table 10 

Hierarchical Multiple Regression Predicting Two-Week Self-Efficacy from Baseline Self-

Efficacy, Condition, Physical Activity, and Condition*Physical Activity Interaction   

 

 

 

Variable 

Self-Efficacy Subscale 

Task: General Task: Specific Scheduling Coping 

β 

Model 1 

Self-Efficacy (Baseline) 0.69* 0.77* 0.67* 0.60* 

     

F 180.42* 281.27* 162.15* 111.68* 

R2 0.48 0.59 0.45 0.36 

 Model 2 

Self-Efficacy (Baseline) 0.67* 0.76* 0.67* 0.60* 

Condition -0.06 0.00 0.02 0.02 

Physical activity 0.16* 0.05 0.08 0.08 

     

F 65.79* 93.67* 55.17* 38.02* 

R2 0.50 0.59 0.45 0.36 

 Model 3 

Self-Efficacy (Baseline) 0.66* 0.75* 0.65* 0.60* 

Condition -0.001 0.03 0.02 -0.02 

Physical activity 0.29* 0.12 0.20* 0.80 

Condition*Physical Activity -0.18* -0.10 -0.15* 0.03 

     

F 52.14* 71.18* 43.06* 28.37* 

R2 0.51 0.59 0.46 0.36 

Note. *p < .05 
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Table 11  

Post-Hoc Analyses of Condition*Activity Status Interaction for General – Movement Behaviour 

Task Self efficacy and Scheduling Self-Efficacy  

Activity Group Model Variable  Task-General Scheduling 

 β 

Low Active 1 Self-Efficacy (Baseline) .55* .49* 

    

F  25.82 19.51 

R2   .29 .23 

    

 2 Self-Efficacy (Baseline) .47* .44* 

 Condition .28* .22* 

    

F  17.67 12.22 

R2   .35 .27 

Moderately Active 1 Self-Efficacy (Baseline) .73* .72* 

    

F  76.16 70.53 

R2   .53 .51 

    

 2 Self-Efficacy (Baseline) .73* .72* 

 Condition -.06 -0.02 

    

F  37.99 34.75 

R2   .53 .51 

High Active 1 Self-Efficacy (Baseline) .72* .76* 

    

F  69.33 88.38 

R2   .51 .57 

    

 2 Self-Efficacy (Baseline) .72* .75* 

 Condition -0.21* -.12 

    

F  40.40 46.33 

R2   .54 .58 

Note. *p < .05 
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6.3.1.1.1 Task Self-Efficacy 

General – movement behaviour task self-efficacy. The overall hierarchal regression 

model predicting two-week general – movement behaviour task self-efficacy was significant, 

R2adjusted = .51, F(4, 192) = 52.14, p < .05. Baseline general – movement behaviour task self-

efficacy, ß = .66, p < .05, physical activity, ß = .29, p < .05, and the experimental 

condition*physical activity interaction, ß = -.18, p < .05, emerged as unique predictors of two-

week general – movement behaviour task self-efficacy. Decomposing the interaction with 

separate regression analyses for condition, controlling for self-efficacy and activity level, 

condition emerged as a significant predictor in the low-active model, R2adjusted = .33, F(2, 62) = 

17.67, ß = .28, p < .05, and the high-active model, R2adjusted = .54, F(2, 64) = 40.40, ß = -.21, p < 

.05. The low active group demonstrated greater general – movement behaviour task self-efficacy 

with the generic message compared to the threshold message. The high active group 

demonstrated greater general – movement behaviour task self-efficacy with the threshold 

message than the generic message. Condition was not a statistically significant predictor in the 

moderately active model, p > .05. 

Specific – movement behaviour task self-efficacy. The overall hierarchal regression model 

predicting two-week specific – movement behaviour task self-efficacy was significant, R2adjusted = 

.59, F(4, 192) = 71.18, p < .05. Baseline specific – movement behaviour task self-efficacy, ß = 

.75, p < .05 emerged as a unique predictor of two-week self-efficacy. No other predictors were 

statistically significant, p > .05. 

6.3.1.1.2 Scheduling Self-Efficacy 

The overall hierarchal regression model predicting two-week scheduling self-efficacy 

was significant, R2adjusted = .46, F(4, 192) = 43.06, p < .05. Baseline scheduling self-efficacy, ß = 
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.65, p < .05, physical activity, ß = .20, p < .05, and the experimental condition*physical activity, 

ß = -.15, p < .05, emerged as unique predictors of two-week scheduling self-efficacy. 

Decomposing the interaction with separate regression analyses for condition, controlling for self-

efficacy and activity level, condition emerged as a significant predictor in the low-active model, 

R2adjusted = .27, F(2, 62) = 12.22, ß = .28, p < .05. The low active group demonstrated greater 

scheduling self-efficacy with the generic message compared to the threshold message, ß = .22, p 

< .05. Condition was not a statistically significant predictor in the moderately active, nor the high 

active models, p > .05. 

6.3.1.1.3 Coping Self-Efficacy 

The overall hierarchal regression model predicting two-week coping self-efficacy was 

significant, R2adjusted = .36, F(4, 192) = 28.37, p < .05. Baseline Self-Efficacy, ß= .60, p < .05, 

emerged as a unique predictor of two-week self-efficacy. No other predictors were statistically 

significant, p > .05.  

6.3.1.2 Message Processing 

6.3.1.2.1 Message Recall  

The logistic regression model for message recall was not statistically significant, χ2(3) = 

.86, p > .05. See Table 12 for full details.  
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Table 12 

Logistic Regression Predicting Likelihood of Message Recall based on Condition, Physical 

Activity, Condition*Physical Activity 

Variable B SE Wald df p 

 Block 0 

Constant -1.16 0.17 47.29 1 .00 

 Block 1 

Condition -.11 .34 .09 1 .76 

Physical Activity .004 .006 .58 1 .45 

Condition*Physical activity -.002 .008 .07 1 .80 

Constant -1.12 .24 20.99 1 .00 

Note. Condition is intervention compared to control.  

6.3.1.2.2 Message Design   

The overall hierarchal regression models predicting message design was significant, 

R2adjusted = .03, F(3, 243) = 3.34, p < .05. Condition, ß = .32, p < .05, emerged as a unique 

predictor of message design, wherein individuals in the generic condition demonstrated stronger 

perceptions of message design. See Table 13 for more details. 
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Table 13  

Hierarchical Multiple Regression Predicting Message Design  from Condition, Physical Activity, 

and Condition*Physical Activity Interaction   

 Message Design 

 Model 1 
Variable  β 
Condition 0.32* 

Physical Activity  0.001 

  

F 4.99* 

R2  0.03 

 Model 2 
Variable  β 
Condition 0.32* 

Physical Activity  0.002 

Condition*Physical Activity -0.001 

  

F 3.34* 

R2  0.03 

Note. *p < .05 

6.4 References 

Field, A. P. (2013). Discovering statistics using IBM SPSS statistics (4th edition). Sage 

Publications Inc. 
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Chapter 7 

Discussion 

7.1 Summary of Key Findings 

Canadian adults are not engaging in optimal movement patterns (i.e. moving, sitting, 

sleeping) despite these behaviours bolstering a plethora of health benefits (Chastin et al., 2015; 

Dumuid et al., 2018; Vallerand et al., 2017). Previous literature has speculated that health 

behaviour campaigns’ messaging strategies are not appropriately engaging target audiences and 

that messages often fail to incorporate theoretical principles of behaviour change (Latimer et al., 

2010; Warburton & Bredin, 2016). Hence, there is an apparent need to investigate alternative 

messaging strategies, specifically during this time of movement re-conceptualization and the 

release of the forthcoming Guidelines for adults. Accordingly, the objective of this study was to 

explore a novel, generic messaging approach to the Guideline’s public facing promotional 

materials (i.e. blog posts, infographics) using principles of knowledge translation. Specifically, 

this study aimed to (1) test various generic taglines across a national sample, and (2) predict end-

users’ self-efficacy to meet the Guidelines and their message processing following a single 

exposure to generic versus threshold messages.  

The first study, exploring both generic and threshold tagline choices, demonstrated that 

Canadian adults most frequently chose a generic tagline - “Move more. Sit less. Sleep better.” - 

as the most-efficacy boosting tagline for meeting the forthcoming Guideline recommendations. 

In Study 2, the results suggest that generic messages may improve low active adults’ confidence 

to consider the full movement behaviour profile when compared to a threshold message. 

Additionally, participants’ message processing immediately following message exposure were 
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predicted amongst participants in the generic, but not the threshold condition. Consideration to 

these results may provide value to researchers and health promoters when encouraging future 

Guidelines. Overall, this thesis offers preliminary support for a generic messaging approach to 

enhance confidence among low active adults’ ability to meet recommendations for multiple 

movement behaviours.  

7.1.1 Aim 1: Tagline Choices Among Canadians  

The first aim of this research was to determine the tagline Canadian adults chose as the 

most efficacy-boosting in regard to meeting the Guidelines. With an analysis of the tagline 

rankings, the results revealed that the top three taglines were chosen at more than can be 

expected by chance. In addition, the generic tagline “Move more. Sit less. Sleep better.” was the 

only tagline chosen as being efficacy boosting at a probability greater than chance. This pattern 

of findings suggests a preference for the tagline “Move more. Sit less. Sleep better.”  

Regardless of the survey sample being end-users or stakeholders, participants in each 

phase of the study most frequently chose the tagline “Move more. Sit Less. Sleep Better.” as the 

most self-efficacy boosting to meeting the Guideline recommendations. In considering the 

promotion of health behaviours within evidence-based guidelines, Brawley and Latimer (2007) 

advocated that messages need to highlight not only what people should be doing, but also how to 

do it. Within this particular message, and especially in comparison to counterpart taglines, it can 

be understood that both the ‘what’ (i.e. moving, sitting, and sleeping) and ‘how’ (i.e. more, less, 

and better) are clearly explained. In considering the scope of the multiple movement behaviour 

guidelines, all three of the targeted movement behaviours are combined into a single statement 

within this generic message. Furthermore, incorporating the three behaviours into one statement 

aligns with the Guidelines concept being that of the whole day. Taken together, these results 
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offer preliminary support for the integration of the movement behaviour continuum into a single 

statement that utilizes a generic messaging approach.   

The chosen tagline moving into the second phase of the study was “Move more. Sit less. 

Sleep better as it was selected the most frequently among generic taglines. As an important note, 

although these Guidelines are not intended for persons with a disability, it is not acceptable for 

messages to be exclusionary and/or irrelevant to individuals with a disability who may have the 

capacity to meet the Guidelines. Particularly, “Sit less” suggests sitting is inherently bad and may 

amplify stigma of persons with a physical disability (Smith & Wightman, 2019). This tagline 

was included in this preliminary study because it aligns with current practice of sedentary 

behaviour messaging world-wide (c.f. American College of Sports Medicine, 2016; BluEarth, 

2020; Federal, provincial and territorial governments 2018; Smith & Wightman, 2019). In Study 

2, the tagline was used as a proof of principle, rather than taking the tagline at face value. 

Additionally, this tagline was preferred by end-users and stakeholders - demonstrating attributes 

of a good generic message for the purposes of this experimental test. What we can garner from 

this thesis is that a tagline and campaign concept that is generic and actionable, as well as covers 

all three behaviours has the potential to be efficacy building. 

In sum, promoting the Guidelines concept of the whole day through a generic tagline 

holds promise for enhancing Canadians’ confidence to achieve the optimal movement behaviour 

patterns promoted in the forthcoming Guidelines. However, while the results of this preliminary 

study do demonstrate evidence for generic taglines, they do need to be interpreted with caution 

as the survey used was limited to cross-sectional data. The second study included in this thesis 

reduces conjecture seen within the first study through the measurement of efficacy beliefs over 

time, providing empirical support for the Guidelines’ public facing materials.  
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7.1.2 Aim 2: Self-Efficacy and Message Processing with a Generic Approach  

 The second aim of this research was to determine if greater self-efficacy and message 

recall for the Guidelines could be predicted among end-users who were exposed to generic 

messages when compared to end-users who were exposed to threshold messages. The second 

hypothesis – that adults who are engaged in low levels activity will demonstrate greater self-

efficacy with a generic message – was supported in the findings for measures general - 

movement behaviour task self-efficacy and scheduling self-efficacy. These results lend 

preliminary support for the postulations of Knox et al. (2014), wherein perceptions of physical 

activity thresholds outlined in guidelines are deemed off-putting to adults who were not 

sufficiently active. Furthermore, these results build upon the work of Brawley & Latimer (2007) 

who suggested that targeting messages to the characteristics of a group may encourage message 

novelty, vividness, and salience. The majority of Canadian adults are not currently engaging in 

optimal movement patterns (Vallerand et al., 2017; O’Neill et al., 2019). Thus, these findings 

that low active adults favoured the generic approach may be attributed to the less overwhelming 

message.  

 Immediately following the exposure to the message, there were no significant effects 

observed for any of the measures of self-efficacy. This may be attributed to the lack of time 

between message exposure and measurement of self-efficacy; participants may not have had 

enough time to process the message and reconsider the main concepts over a prolonged period 

(c.f. Asare & Lei, 2017; Cacioppo & Petty, 1979). However, with the two-week time period 

between message exposure and the longer follow-up probing their self-efficacy beliefs, 

participants may have initiated small, but meaningful changes to their movement behaviours, 

which took an extended period to master the skills and feel confident. Therefore, allowing time 
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for the message to resonate with the end-user is important for eliciting changes in social 

cognitions.  

Noteworthy effects were identified for task self-efficacy (i.e. one’s confidence in their 

ability to be able to perform a given task) at two-week follow-up. Specifically, for general - 

movement behaviour task self-efficacy, low active individuals had greater self-efficacy with the 

generic messages, whereas high active individuals demonstrated greater self-efficacy with the 

threshold message. Consistent with tenets of goal theory and message processing literature, low 

active individuals may have favoured the generic message based on its provision of actionable 

and realistic information about manageable behaviour change (Locke & Latham, 2002; 

Sniehotta, 2009; Noar et al., 2008). Put simply, a generic tagline and considering the whole day 

reflects easy tasks that individuals are already engaging in throughout their daily routine (i.e. 

moving, sitting, sleeping). Without the numeric constraints of an overwhelming threshold 

message, their confidence may have been bolstered with the open-ended nature of the 

recommendations. In contrast, the threshold message may have been more suitable amongst high 

active individuals because adults who are already engaging in activity levels closer to that of the 

threshold may not view the prescriptions as overwhelming. Further, this group may proactively 

search for more detailed information (e.g. behaviour thresholds) so that they can engage in the 

full suite of movement behaviours more intently (c.f. Berry et al., 2011). These unique results are 

significant when considering strategies for effectively adopting and targeting the Guidelines’ 

messages and materials to varying user groups.  

Of interest, there was no effect of messages on adult’s specific - movement behaviour 

task self-efficacy (e.g., limit sedentary time to 8 hours or less) regardless of activity status. It 

seems that single exposure to a generic message can influence general task self-efficacy but not 



 

 

95 

confidence to meet specific thresholds within the guidelines. Perhaps the generic messages are 

effective in changing confidence to make small changes to movement behaviour but not 

significant changes to meet the Guidelines. Given the public health goal is for Canadians to meet 

each of the established thresholds for each movement behaviour, a more comprehensive 

messaging approach may be required. Specifically, a staged messaging campaign could be 

considered, wherein generic messages are used as an introduction and “gateway” to behaviour 

change. As message recipients experience mastery in engaging in any increased amount of 

movement behaviours, they may eventually gain greater confidence to meet Guideline 

thresholds. While this approach offers an option for building upon initial generic messaging, 

likely the most effective option to foster behaviour change is a comprehensive, long-term 

implementation initiative (Tomasone et al., under review). Rather, it is important to recognize 

that messages can be limited in their ability to facilitate behaviour change. Future campaigns 

should progress from disseminating the Guidelines through messages to strategically planning 

interventions that implement the Guidelines. 

Interesting effects were observed for scheduling self-efficacy (i.e. one’s confidence in 

their ability to effectively schedule activities) where low active adults were more responsive to 

the generic messaging materials. These findings are somewhat unanticipated, as neither message-

type provided information on how to build an effective action plan or schedule the behaviours 

into a daily routine (Rodgers & Sullivan, 2001). Rather, the content of the messages lent more to 

the ways in which to meet the Guidelines. The generic message may resonate more with 

individuals in the low active group because of the broad nature of being able to perform activity 

at any time, for any duration during the day, and without high thresholds that make scheduling 

seem impossible (Warburton & Bredin, 2016).  
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The results specific to coping self-efficacy (i.e. one’s confidence in their ability to 

perform a task under challenging conditions) were not significant, nor surprising (Rodgers & 

Sullivan, 2001). Given that neither the generic nor threshold messages detailed how to overcome 

expected or unexpected barriers to behaviour change (Rodgers & Sullivan, 2001), it was 

probable that even with repeated exposure to the messages, neither would elicit changes in 

coping self-efficacy. In order to modify intentions and facilitate tangible changes to their 

movement profiles, it is of utmost importance that adults feel confident in their abilities to 

overcome barriers to participating in physical activity, reducing sedentary behaviour and 

improving sleep (Latimer et al., 2010). This finding provides additional direction to the 

refinement of messages to be included in the Guidelines’ future promotional materials. 

Specifically, determining the Guidelines end-users’ perceived barriers and facilitators to 

movement behaviour change and then outlining strategies to overcome these barriers among the 

Guidelines promotional materials may help facilitate end-users’ perceptions of coping self-

efficacy. 

A secondary aim of the second hypothesis was to explore participants message 

processing after viewing the generic or the threshold message through measures of message 

design and message recall. In the exploration of message recall about the whole day concept, 

there were no significant effects for condition or activity group. In light of the importance of 

repeated exposure for message recall, these results are unsurprising. Within this study, the single 

exposure to the experimental material that featured the tagline may not have elicited enough 

message processing for participants to be able to comment on the tagline at follow-up (Asare & 

Lei, 2017; Cacioppo & Petty, 1979; Yoo & Donthu, 2002). Hence, multiple dissemination 

avenues should be explored by the Guideline developers to encourage repeated message 
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exposure and enhance message recall. Future research may consider testing message recall 

following multiple exposure to movement messages.  

An interesting effect was observed for message processing via the message design 

measures, wherein message design was more favourable among participants exposed to the 

generic materials, than participants exposed to the threshold materials. This effect may be 

explained by superficial processing with the shorter and catchier message carried through the 

generic materials, whereas the lengthier and more complex messages in the threshold condition 

required more elaborate processing (Fonesca et al., 2014; Petty et al., 2009). Strategically 

designing the Guidelines messages with design aspects like a distinct colour scheme or logo may 

have the potential to increase user attention to the public facing materials. However, this finding 

is preliminary and future research should continue to explore different levels of message 

processing through varying forms of message presentation.   

Altogether, this research has demonstrated the importance of considering the influence of 

adults’ current levels of activity engagement on the types of information to which they may be 

most attuned. This finding was captured among measures of general-movement behaviour task 

self-efficacy, as well as scheduling self-efficacy for low active adults who viewed generic 

messaging materials. Targeting group characteristics such as adults’ current activity engagement 

may be a promising direction to enhance the uptake of public facing guideline messages. In 

Canada, where the majority of adults’ activity levels fall short of movement recommendations, a 

simple, generic, and open-ended message could pique Canadian adults’ attention to the 

promotional materials, wherein more detailed information could be provided through 

supplemental materials.  
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7.2 Limitations of the Thesis  

Although this study makes an important contribution to the health messaging, there are 

some limitations that must be acknowledged. Sampling biases are possible given the self-

selective nature of the study. Participation was voluntary and participants in the study may have 

already had pre-existing interest in movement behaviours or health marketing in general. Further, 

the sample may not be representative of all Canadian adults. In Study 1, steps to obtain diversity 

(e.g. quota sampling, online data collection) were taken. However, the study sample in Study 1: 

Phase 2, and Study 2 may not be representative of all Canadians. For example, it is worth noting 

that the majority of respondents were Caucasian, and the results may only reflect this ethnicity’s 

viewpoints. Similarly, the majority of the sample in Study 1: Phase 2 and Study 2 self-reported 

as female. While this bias is common within health promotion research (Søgaard et al., 2004), it 

is still important to recognize that other genders are not adequately represented. Additionally, 

both studies were completed online, and Canadians who do not use the internet are 

underrepresented. Future studies should consider offline data collection and quota sampling from 

diverse groups to ensure appropriate representation of the Canadian population.  

Another limitation of this research is that for pragmatic reasons, participants were only 

exposed to the message at one time point despite message exposure having been shown to be an 

influential factor in message resonance (c.f. Asare & Lei, 2017). Limited exposure to the 

message in Study 2 may have impacted message processing, as repeated viewing positively 

impacts message recall. Rather, one exposure may not have been enough to elicit adequate 

processing of the main message. Future studies that are conceptually similar to Study 2, but with 

prolonged or repeated exposure to the message, may be of value. Additionally, repeated exposure 

can improve individuals’ social cognitions, such as confidence to meet behaviours (Cacioppo & 
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Petty, 1979). Similarly, over a longer study length predicting individuals’ cognitions beyond 

measures of self-efficacy, such as intentions or their actual behaviour change would provide 

stronger empirical support for this study’s hypotheses. Lastly, the short duration of the study may 

have limited the observed changes in self-efficacy beliefs over time. This study was only two-

weeks long from baseline to follow-up. Future studies of longer duration (e.g. six weeks) may 

demonstrate even stronger support for the hypotheses.  

7.3 Future Research Directions  

In addition to the future directions highlighted in the aforementioned limitations, this 

research may be built upon through a variety of future research agendas. First, future research 

should perhaps consider testing a full suite of Guidelines attributes (e.g. logo, images) for the 

public facing Guidelines by using knowledge translation approach (i.e., engaging stakeholders 

and end-users with pilot testing materials). Notably, previous campaigns in health messaging 

have been criticized for failing to perform adequate formative research with knowledge users, 

which, ultimately, leads to inappropriate resource design (c.f. Tomasone et al., submitted). Here, 

recognizing the importance of involving stakeholders from the start of the research process 

produces more usable tools for knowledge translation. Additionally, pilot testing tailored public 

facing materials to target audiences prior to full scale promotion is essential for both optimal 

message impact and distribution of resources.  

Second, it may be of value to explore additional theoretical models or constructs. While 

the current study aligned with Social Cognitive Theory, other theoretical constructs may be 

complementary to understanding message processing actions. In particular, future research may 

consider models that try to explain how attitudes are formed, like the Elaboration-Likelihood 

Model (Petty et al., 2009).   
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7.4 Strengths of the Thesis 

This study is the first study of its kind to compare taglines prior to the release of the 

Guidelines public facing materials in Canada. The design of this study was novel, gathering 

feedback from a large sample of Canadians, followed by implementing a randomized control 

trial to further support the preliminary evidence for a generic messaging strategy. This research 

was informed by the American Move Your Way campaign and their extensive formative work 

analyzing the needs and preferences of their targeted users (Bevington et al., 2020; Piercy et al., 

2020). However, this study extends their approach and is novel in actually testing taglines with 

an experimental study.   

The design of this study incorporates numerous features that enhance the efficacy and 

power of the findings. These include (1) a large sample size, (2) a control group, (3) 

experimental materials that were strategically designed to complement existing campaign 

resources and improve the external validity, (4) similarly styled experimental materials between 

groups (e.g., word-count, content), and (5) a pilot testing phase.  

This project is situated within the larger context of the Guidelines research agenda, 

wherein the formative research, dissemination and implementation strategies are positioned in 

the Knowledge-to-Action Framework. As defined by the principles of knowledge translation 

science, this study took a systematic approach to (1) identifying, selecting and tailoring 

knowledge, and (2) adapting knowledge to the local context through consistent stakeholder and 

end-user feedback. Future dissemination and implementation projects for the Guidelines can 

integrate the findings from these studies to appropriately design both tailored and targeted 

interventions that promote the movement behaviours.  
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Grounding this study in theory helped to identify theoretical determinants of behaviour 

change specific to health promotion interventions. It is well supported in the behaviour change 

literature that studies which are grounded in theoretical principles can provide deeper insight in 

the behavioural constructs that are most amendable to change (c.f. Brawley & Latimer, 2007). 

Additionally, receiving critical feedback from various stakeholders during the design of the 

experimental materials was beneficial. The messages complemented existing Guideline material 

and enhanced the project’s external validity. Accordingly, the findings from this thesis have both 

theoretical and practical implications.  

7.5 Theoretical Implications  

Theoretically, the results of this thesis project are important to the fields of health 

messaging and message processing. To my knowledge, this is the first study to experimentally 

test the impact of a generic message in the movement behaviour context. As hypothesized, 

generic messages enhanced feelings of confidence to meet the Guidelines compared to traditional 

threshold messages. Grounded in Social Cognitive Theory and self-efficacy beliefs, the results of 

this study support the theoretical link between simple generic messages and improvements in 

self-efficacy beliefs. Secondly, the results of this study support the growing literature pertaining 

to multiple health behaviour change. Specifically, this study begins to explore how to the 

presentation of messages that outline multiple behaviours can be modified to promote stronger 

feelings of self-efficacy. Further investigation is warranted to understand if presenting 

championing a behaviour first (i.e. physical activity) to encourage complementary behaviours 

(i.e. sedentary behaviours, sleep) can be more effective for accelerating behaviour modifications 

across multiple similar behaviours.  
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7.6 Practical Implications  

The practical applications of this study are immediately apparent. The results of Study 1 

and Study 2 are already being used to inform the messaging approach for the forthcoming 

Guidelines’ public facing materials. Mainly, this study fits into the extensive formative work 

being conducted to support the dissemination and implementation of the forthcoming Guidelines 

(Tomasone et al., submitted). In particular, being the world’s first integrated movement 

Guidelines for adults, there is limited extant research about optional messages strategies for 

multiple behaviours. By determining that a generic approach is preferred, there is now evidence 

to base the Guidelines’ concept on the whole day approach, which has important implications for 

other movement guidelines in Canada and worldwide. 

7.7 Conclusions  

Overall, this thesis fills important gaps in the literature, offers direction for future 

research, and outlines important considerations for both researchers and health promoters who 

aim to design effective behaviour change messages that promote engagement among multiple 

movement behaviors. Messaging tactics are important because they can have both proximal and 

distal influences for beneficial behaviour modifications which can improve both the quality and 

longevity of life (O’Neill et al., 2019; Vallerand et al., 2017). Currently, most health behaviour 

guidelines are presented as threshold durations and intensities, which are most often perceived as 

unmotivating and unattainable by their targeted population. This research highlights the 

importance of presenting achievable and flexible goals through the use of generic messages. 

Specifically, this study demonstrated that a catchy tagline enhances self-efficacy beliefs among 

low active Canadian adults. It is hoped that this research stimulates continued research in the 
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field of health messaging and that the results are generously applied by a variety of organizations 

that promote healthy movement profiles among Canadians.  
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Appendix A  

Research Ethics Board Approval 

 

There were no significant changes from the approved thesis proposal (November 2019).  
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Appendix B  

Recruitment Materials 

 

STUDY 1 

 

Phase 1: Recruitment completed internally through Maru/Matchbox/ParticipACTION 

 

Phase 2: Scripts for participant recruitment 
 

 (Note to GREB: There are two committees of partners associated with the development and promotion of 

24-Hour Guidelines for Adults and Older Adults: a Consensus Panel and a Knowledge Translation 

Subcommittee, respectively. Across the two committees, there are 31 unique individuals representing 

partner organizations. Each partner organization has an email list serve of their members that the partner 

serving on the committee can access. Through their participation in the committees, these partners have 

agreed to facilitate connections to the member networks for the purposes of formative research for the 

Guidelines.  Thus, we are providing recruitment scripts for us to us when connecting with the partner, and a 

script for the partner to send out to their organizational network. This recruitment strategy has been used 

for the 24-Hour Movement Guidelines for Children and Youth, as well as the 24-Hour Movement 

Guidelines for the Early Years, and has successfully recruited approximately 600 individuals.) 

 

<< Letter to Guideline Development/Promotion Partner >> 

 

Subject: Cross-sectional survey for 24-Hour Movement Guidelines for Adults and Older Adults: Please 

circulate to your network 
 

Dear [Recipient], 

 

The Guideline Knowledge Translation Subcommittee has prepared a cross-sectional survey to solicit 

stakeholder opinions on draft versions of the 24-Hour Movement Guidelines for Adults and Older Adults. 

We invite you to circulate the survey to your colleagues in your network. The insights gained from the 

survey will inform recommendations for revisions to the 24-Hour Movement Guidelines for Adults and 

Older Adults, as well as strategies for its promotion.  

 

When sending out the information about the survey to your members, please use the attached script (Letter 

to Stakeholders). Please personalize the salutation and signature lines before sending. 

 

If your contacts ask any questions about the Guidelines, please respond with the following standard 

message: 

Thank you for your interest in the Canadian 24-Hour Movement Guidelines for Adults and Older Adults. 

The recommendations are currently in draft form and stakeholder consultation is being sought. The final 

versions of the Guidelines will be released October 2020. As a valued and trusted stakeholder, we have 

shared embargoed draft recommendations for your feedback. If you have further inquiries, please contact 

the Guideline development Chair, Dr. Robert Ross, at rossr@queensu.ca.  

 

 

Please let me know if you have any questions, or if I can provide you with any additional information. We 

appreciate your efforts in helping us obtain feedback 

 

Thank you, 

 

Jennifer Tomasone, PhD 

Knowledge Translation Lead for the 24-Hour Movement Guidelines for Adults and Older Adults 

 

mailto:rossr@queensu.ca
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<<Letter to Stakeholders>> 

 

Subject: Please consider participating: Cross-sectional survey for 24-Hour Movement Guidelines for Adults 

and Older Adults 

 

Dear [Recipient], 

 

We invite you to complete this survey on stakeholder opinions of a draft version of the 24-Hour Guidelines 

for Adults and Older Adults. Soliciting this feedback is part of an effort to assess your level of agreement 

with the content and wording of the 24-Hour Guidelines for Adults and Older Adults. Your feedback is 

valuable and will inform potential revisions to the 24-Hour Guidelines for Adults and Older Adults, as well 

as strategies for Guideline promotion.  

 

The survey should take you no longer than 20 minutes to complete. You can access the survey at the link 

below: 

 

[INSERT QUALTRICS LINK] 

 

If you have any questions or require additional information about the survey, please connect with Dr. 

Jennifer Tomasone at tomasone@queensu.ca or 613-533-6000 ext 79193.  

 

Note that the recommendations are currently in draft form and stakeholder consultation is being sought. 

The final versions of the Guidelines will be released October 2020. As a valued and trusted stakeholder, we 

have shared embargoed draft recommendations for your feedback. If you have further inquiries, please 

contact the Guideline development Chair, Dr. Robert Ross, at rossr@queensu.ca.  

 

Thank you, 

[Sender] 

 

On behalf of Jennifer Tomasone, PhD 

Knowledge Translation Lead for the 24-Hour Movement Guidelines for Adults and Older Adults 

tomasone@queensu.ca 

 

  

mailto:tomasone@queensu.ca
mailto:rossr@queensu.ca
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STUDY 2 

Recruitment Poster  

 

 
 

Recruitment Social Media 
 

<< Facebook >> 

 

Looking for adults (ages 18-64 years) to participate in an online survey about marketing approaches used in 

Canada’s Movement Guidelines. The study includes an initial survey (approx. 10 minutes) and a follow-up 

survey two weeks later (approx. 10 minutes). Up to $10 e-transfer compensation is provided!  

 

Please contact Alexandra at 13ajw4@queensu.ca for more information, and to sign up.  

 

Recruitment Email 

<< To Social Network >>  

 

As part of my Master’s thesis project I am running a national online survey to gather feedback on the new 

Canadian 24-Hour Movement Guidelines for Adults (forthcoming October, 2020).  

 

If you are a Canadian between the ages of 18-64 years, I strongly encourage you to considering 

participating. The two survey’s takes approximately 10 minutes to complete and would be a huge help to 

my research! All answers are anonymous, and cash compensation is provided.  

 

As well, please share this post with any groups or individuals who you think may be interested.  

 

I can be best contacted through email at 13ajw4@queensu.ca  

Thank you!  

 

Alexandra  

 

 

mailto:13ajw4@queensu.ca
mailto:13ajw4@queensu.ca
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Appendix C  

Letter of Information and Consent 

STUDY 1 

 

Study 1: Phase 1  

 
Study Title: Examining perceptions and brand approaches for the Canadian 24-Hour Movement 

Guidelines for Adults 

 

Principal Investigator: Jennifer Tomasone, School of Kinesiology and Health Studies, Queen’s University  

 

After reviewing the evidence, experts have produced an initial version of the Canadian 24-Hour Movement 

Guidelines for Adults. As a relevant stakeholder in Canada connected with physical activity, sedentary, 

and/or sleep behaviours, you are being invited to participate in a survey soliciting your opinion on this draft 

version of the 24-Hour Guidelines for Adults. You will be asked for your feedback and level of agreement 

with the content of the 24-Hour Guidelines for Adults, as well as your preferences towards messaging and 

messengers of the guidleines. This information is important for the alignment of strategic efforts in policy, 

practice, and the promotion of health to Canadian adults.  

 

There are no direct risks associated with participating in the survey. You may benefit from early exposure 

to the 24-Hour Guidelines for Adults and may become more equipped to promote and implement them. 

Participation in this survey is voluntary and should take approximately 20 minutes. You do not have to 

answer any questions you do not want to. You can stop participating at any time without penalty. The 

survey does not collect information about your name or email address and responses will be presented in 

group format only. Since the data is anonymous, withdrawal after completion of the survey is not possible. 

The study team will have access to your study data during and after collection. The Queen’s University 

General Research Ethics Board (GREB) may also access your study data for quality assurance purposes. 

Your data will be stored securely for at least five years per Queen’s University Policy. The results of this 

survey will be shared with parties involved in the development and promotion of the 24-Hour Guidelines 

for Adults.  

 

If you have any questions about the research, please contact the Principal Investigator at 

tomasone@queensu.ca or 613-533-6000 ext. 79193.  

 

If you have any ethics concerns please contact the General Research Ethics Board (GREB) at 1-844-535- 

2988 (Toll free in North America) or email chair.GREB@queensu.ca. 

 

You have not waived any legal rights by consenting to participate in this study.  

 

Please note that the 24-Hour Guidelines for Adults are not intended for general circulation until their 

release in Fall 2020. 

 

By clicking “Next” to begin the survey, you are consenting to participate. 

 

Thank you for your time 

 

 

 

 

 

mailto:chair.GREB@queensu.ca
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Study 1: Phase 2 (Stakeholders) 

 
Study Title: Examining perceptions and brand approaches for the Canadian 24-Hour Movement 

Guidelines for Adults and Older Adults 

 

Principal Investigator: Jennifer Tomasone, School of Kinesiology and Health Studies, Queen’s University  

 

After reviewing the evidence, experts have produced draft versions of the Canadian 24-Hour Movement 

Guidelines for Adults and Older Adults. As a relevant stakeholder in Canada connected with physical 

activity, sedentary, and/or sleep behaviours, you are being invited to participate in a survey soliciting your 

opinion on these draft versions of the 24-Hour Guidelines. You will be asked for your feedback and level of 

agreement with the content of the 24-Hour Guidelines. This information is important for the alignment of 

strategic efforts in policy, practice, and the promotion of health to Canadian adults and older adults.  

 

There are no direct risks associated with participating in the survey. You may benefit from early exposure 

to the 24-Hour Guidelines and may become more equipped to promote and implement them. Participation 

in this survey is voluntary and should take approximately 20 minutes. You do not have to answer any 

questions you do not want to. You can stop participating at any time without penalty. The survey does not 

collect information about your name or email address and responses will be presented in group format only. 

Since the data is anonymous, withdrawal after completion of the survey is not possible. The study team will 

have access to your study data during and after collection. The Queen’s University General Research Ethics 

Board (GREB) may also access your study data for quality assurance purposes. Your data will be stored 

securely for at least five years per Queen’s University Policy. The results of this survey will be shared with 

parties involved in the development and promotion of the 24-Hour Guidelines for Adults and Older Adults.  

 

If you have any questions about the research, please contact the principal investigator at 

tomasone@queensu.ca or 613-533-6000 ext. 79193.  

 

If you have any ethics concerns please contact the General Research Ethics Board (GREB) at 1-844-535- 

2988 (Toll free in North America) or email chair.GREB@queensu.ca. 

 

You have not waived any legal rights by consenting to participate in this study.  

 

Please note that the Guidelines are currently in draft form and stakeholder consultation is being sought. The 

final versions of the Guidelines will be released October 2020. As a valued and trusted stakeholder, we 

have shared embargoed draft recommendations for your feedback. If you have further inquiries, please 

contact the Guideline development Chair, Dr. Robert Ross, at rossr@queensu.ca 

 

By clicking “Next” to begin the survey, you are consenting to participate 

 

Thank you for your time! 

 

 

  

mailto:chair.GREB@queensu.ca
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Study 1: Phase 2 (End-Users) 
 

Study Title: Examining perceptions and brand approaches for the Canadian 24-Hour Movement 

Guidelines for Adults and Older Adults 

 

Principal Investigator: Jennifer Tomasone, School of Kinesiology and Health Studies, Queen’s University  

 

After reviewing the evidence, experts have produced draft versions of the Canadian 24-Hour Movement 

Guidelines for Adults and Older Adults. As a member of the general public, you are being invited to 

participate in a survey soliciting your opinion on messengers and messaging of the 24-Hour Guidelines. 

This information is important for the alignment of strategic efforts in policy, practice, and the promotion of 

health to Canadian adults and older adults.  

 

There are no direct risks associated with participating in the survey. You may benefit from early exposure 

to the 24-Hour Guidelines and may become more equipped to implement them. If you complete the survey, 

you may also choose to be entered in a draw to win [X] gift card to [Y]. Participation in this survey is 

voluntary and should take approximately 20 minutes. You do not have to answer any questions you do not 

want to. You can stop participating at any time without penalty. The survey does not collect information 

about your name or email address and responses will be presented in group format only. Since the data is 

anonymous, withdrawal after completion of the survey is not possible. The study team will have access to 

your study data during and after collection. The Queen’s University General Research Ethics Board 

(GREB) may also access your study data for quality assurance purposes. Your data will be stored securely 

for at least five years per Queen’s University Policy. The results of this survey will be shared with parties 

involved in the development and promotion of the 24-Hour Guidelines for Adults and Older Adults.  

 

If you have any questions about the research, please contact the principal investigator at 

tomasone@queensu.ca or 613-533-6000 ext. 79193.  

 

If you have any ethics concerns please contact the General Research Ethics Board (GREB) at 1-844-535- 

2988 (Toll free in North America) or email chair.GREB@queensu.ca. 

 

You have not waived any legal rights by consenting to participate in this study.  

 

Please note that the Guidelines are currently in draft form. The final versions of the Guidelines will be 

released October 2020. As a valued and trusted member of the general public, we have shared embargoed 

draft recommendations for your feedback. If you have further inquiries, please contact the Guideline 

development Chair, Dr. Robert Ross, at rossr@queensu.ca 

 

By clicking “Next” to begin the survey, you are consenting to participate. 

Thank you for your time! 

 

  

mailto:chair.GREB@queensu.ca
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Study 2 

 
Study title: Examining Perceptions and Brand Approaches for the 24-Hr Movement Guidelines for Adults  

 

Principal Investigator: Dr. Amy Latimer-Cheung, Queen’s University, Kingston, Ontario, Phone: (613) 

533-6000 Ext. 78773, Email: amy.latimer@queensu.ca  

 

Co-Investigators: Dr. Jennifer Tomasone, Queen’s University, Kingston, Ontario, Phone: (613) 533-6000 

Ext. 79193, Email: tomasone@queensu.ca  

 

Alexandra Walters, Queen’s University, Kingston, Ontario, Email: alexandra.walters@queensu.ca  

 

Purpose of the study: 

The purpose of this research is to examine the effectiveness of a generic brand content approach featuring 

the recognition of the whole day among the Canadian 24-Hour Movement Guidelines for Adults.  

 

What will happen during the study? 

As a participant in this study, you will be asked complete two online surveys, one initial survey and a 

follow-up two weeks later.  

For the first survey, after completing a demographic form, you will be asked to view draft materials related 

to the Canadian 24-Hour Movement Guidelines for Adults. You will also be to complete a few post-

viewing questions about the Guidelines. This survey will take approximately 10-15 minutes to complete. 

Two weeks later you will be emailed a link to a follow-up survey. This survey will take approximately 5-10 

minutes to complete. 

 

Are there any risks to participating in the study?  

The risks to participating in this study are minimal. However, there is the possibility that some of the 

questions may upset you, as the questions may cause you to reflect on your current lifestyle patterns. 

Additionally, if you change your activity patterns after the study, you may experience increased muscle 

soreness. If you feel upset after the study, please call the Telephone Aid Line Kingston (TALK) at 613-

544-1771. If you would like to get active, and need more information, please visit the ParticipACTION 

website (https://www.participaction.com/en-ca).  

 

Are there any benefits to participating in this study?  

Participating in this study will introduce you to the Canadian 24-Hour Movement Guidelines for Adults. 

Your participation will help contribute to future research and recommendations that will inform the 

development of future physical activity guidelines for adults. These findings are important because the 

majority of Canadian adults do not get enough physical activity to obtain health benefits. 

 

What if I change my mind about being in the study? 

It is important for you to understand that your involvement in this study is entirely voluntary. There is no 

obligation for you to say yes to take part in this study. You do not have to answer any questions you do not 

want to. If at any point during the study you would not like to continue, you can do so by exiting the online 

system. If, at any time within three months after you participate in the study, you wish to withdraw from 

the study, you may do so freely without penalty of any kind. You have the right to request the withdrawal 

of your data by contacting me at amy.latimer@queensu.ca or by telephone (613-533-6000 Ext. 78773). 

 

Confidentiality and Privacy: 

The information gathered by the research team will be kept confidential. Only the research team with have 

access to your data. The Queen's General Research Ethics Board (GREB) may request access to study data 

to ensure that the researcher(s) have or are meeting their ethical obligations in conducting this research. 

NOTE: GREB is bound by confidentiality and will not disclose any personal information. 

The data from the study will be stored on a password-protected computer, and to ensure confidentiality, 

your name will not be associated with the data. Data will be kept securely for a minimum of five years. The 

mailto:amy.latimer@queensu.ca
mailto:tomasone@queensu.ca
mailto:alexandra.walters@queensu.ca
https://www.participaction.com/en-ca
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data from this study will be presented as group averages. We hope to publish the results of this study in an 

academic journal in the future.  

 

Payment for participation:  

For taking part in this research, you will be compensated $5 e-transfer immediately after completing the 

first online survey. You will be compensated with an additional $5 via-etransfer after completing the 

follow-up survey.  

 

How do I find out what was learned in this study? 

We expect to have the study completed by August 2020. A brief summary of the results will be emailed to 

study participants.  

 

Questions about the study:  

If you have any questions or concerns about the research study, please contact the Principal Investigator at 

amy.latimer@queensu.ca. or call (613) 533-6000 Ext. 78773. 

If you have any ethics concerns please contact the General Research Ethics Board (GREB) at 1-844-535- 

2988 (Toll free in North America) or chair.GREB@queensu.ca. Call 1-613-533-2988 if outside North 

America. Please note that GREB communicates in English only. 

 

STATEMENT OF CONSENT 

By clicking the box below, I am verifying that: I have read the Letter of Information and have had the 

opportunity to ask questions about my involvement in this research study, and to receive additional details 

that I requested. I have been adequately informed about the confidentiality and privacy measures that will 

be undertaken by the research team to protect my identity. I understand that if I provide consent to 

participate that I may withdraw from the study at any time within three months after the study is completed. 

I have been given a copy of this form. You have not waived any legal rights by consenting to participate in 

this study.  

 

CONSENT BOX: I provide consent for to participate in the study.  

 

 

  

mailto:chair.GREB@queensu.ca
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Appendix D  

Questionnaires 

 

Study 1: Phase 1 Survey   

 
1. Standard Demographics: 

Below are the standard demographics that are automatically included in projects using Maru/Blue sample. 

Click on each demographic to preview the question text, answer options and standard rollups where 

available:  

a. Age  

b. Gender 

c. Canadian Regions 

d. Education 

e. Employment 

f. Martial Status 

g. Ethnicity 

h. Household Income 

i. Children in House 

 

2. Health experts in Canada are developing Canadian 24-Hour Movement Guidelines for Adults (18+ 

years) to be released in Fall 2020. The Guidelines will highlight the following types of information: 

A healthy 24 hours includes:  

- 20-30 minutes of moderate-to-vigorous intensity aerobic physical activity, such that there is an 

accumulation of at least 150 minutes of a variety of aerobic activities per week. Muscle and bone 

strengthening activity using major muscle groups should also be included at least 2 days per week;  

- 7-9 hours of good-quality sleep on a regular basis, with consistent bed and wake-up times; and 

- Less than 7-9 hours of sitting. 

Below you will see several possible taglines that could be used to help increase your confidence to meet 

these guidelines. Please rank up to 3 taglines that help you feel more confident to meet these guidelines. 

- Move more, sit less, sleep better 

- Build your best day 

- The whole day matters 

- What’s your best day? 

- Make the whole day better 

- How will you make the whole day better?  

- Sweat. Step. Sleep. Sit. 

- Move your Way. What’s Your Move? 

- Sweat more. Sit less. Sleep better. 

- The best move is your next move. 

- Every movement counts!  

- Engage in: at least 150 minutes of moderate-to-vigorous intensity aerobic physical activity per 

week; at least 2 days of strength-training activity per week; 7-9 hours of good quality sleep per 

day; and; no more than 7-9 hours of sitting per day. 

- Engage in: at least 20-30 minutes of moderate-to-vigorous intensity aerobic physical activity per 

day; at least 2 days of strength-training activity per week; 7-9 hours of good quality sleep per day; 

and less than 7-9 hours of sitting per day. 
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Study 1: Phase 2 Survey (End-User’s) 
 

1. What is your age in years? 

 

2. What is your gender? 

a. Male  

b. Female  

c. Other   

d. Prefer not to specify 

 

3. What are the ethnic or cultural origins of your ancestors? Please select as many as are applicable. 

a. British Isles (e.g. English, Irish, Scottish) 

b. French 

c. Other European (e.g. German, Russian, Italian, Norwegian) 

d. Aboriginal (e.g. Inuit, Métis, North American Indian) 

e. Other North American (e.g. Canadian, American, Newfoundlander, Québécois) 

f. Caribbean (e.g. Jamaican, Barbadian, Cuban, West Indian) 

g. Latin, Central and South American (e.g. Mexican, Argentinian, Guatemalan, Peruvian) 

h. African (e.g. South African, Ethiopian, Nigerian, Zimbabwean) 

i. Arab/West Asian (e.g. Lebanese, Moroccan, Iranian, Turk)  

j. South Asian (e.g. East Indian, Pakistani, Goan, Sri Lankan) 

k. Chinese 

l. Other East and Southeast Asian (e.g. Filipino, Vietnamese, Korean, Japanese) 

m. Oceania (e.g. Australian, New Zealander, Fijian, Samoan) 

n. Jewish (non-denominational) 

o. Other 

 

4. What is your household income? 

a. Less than $24,999  

b. $25,000 to $34,999  

c. $35,000 to $49,999  

d. $50,000 to $74,999  

e. $75,000 to $99,999  

f. $100,000 to $124,999 

g. $125,000 or more 

h. Undisclosed 

 

5. What is the highest level of education you have completed? 

a. no certificate, diploma or degree 

b. secondary (high) school diploma or equivalent  

c. apprenticeship or trades certificate or diploma 

d. college, CEGEP or other non-university certificate or diploma 

e. university certificate or diploma below bachelor level 

f. university certificate, diploma or degree at bachelor level or above: bachelor's degree; university 

certificate or diploma above bachelor level; degree in medicine, dentistry, veterinary medicine or 

optometry; master's degree; earned doctorate. 

 

6. Where do you live? 

a. Alberta 

b. British Columbia 

c. Manitoba 

d. New Brunswick  

e. Newfoundland  

f. Northwest Territories 

g. Nova Scotia 

h. Nunavut  
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i. Ontario  

j. Prince Edward Island 

k. Quebec 

l. Saskatchewan 

m. Yukon Territory  

n. Outside Canada, please specify: <<Open-text>> 

 

7. How many hours do you sleep on an average night? 

a. 0 (1) ... 24 (49) 

 

8. During the last 7 days, how many hours did you usually spend sitting on a week day? 

a. 0 (1) ... 24 (49) 

 

9. During the last 7 days, how many hours did you usually spend sitting on a weekend day? 

a. 0 (1) ... 24 (49) 

 

Please refer to the following as needed: 

During vigorous physical activity, heart rate increases substantially, body temperature increases quickly, and a 

person cannot say more than a few words without pausing for a breath. Moderate physical activity is intense 

enough to elevate the heart rate. A person can talk but not sing during activities of this intensity. 

 

10. During the last 7 days, on how many days did you do vigorous aerobic physical activities like jogging, 

aerobics, or fast cycling?  

a. 0 (1) ... 7 (8) 

 

11. How many hours in total did you usually spend on one of those days doing vigorous aerobic physical 

activities?  

a. 0 (1) ... 12 (49) 

 

12. During the last 7 days, on how many days did you do moderate aerobic physical activities like cycling at 

a regular pace or household chores? Do not include walking. 

a. 0 (1) ... 7 (8) 

 

13. How many hours in total did you usually spend on one of those days doing moderate aerobic physical 

activities?  

a. 0 (1) ... 12 (49) 

 

14. During the last 7 days, on how many days did you walk? This includes walking at work and at home, 

walking to travel from place to place, and any other walking that you did solely for recreation, sport, 

exercise or leisure.  

a. 0 (1) ... 7 (8) 

 

15. How many hours in total did you usually spend walking on one of those days?  

a. 0 (1) ... 12 (49) 

 

16. During the last 7 days, on how many days did you do strength training physical activity like lifting 

weights, body weight exercises, or heavy lifting? 

a. 0 (1) ... 7 (8) 

 

17. During the last 7 days, on how many days did you do activities that challenge balance like yoga, tai chi, 

or balance exercises? 

a. 0 (1) ... 7 (8) 

 
18. Below you will see several possible taglines that could be used to help increase your confidence to meet 

the 24-Hour Movement Guidelines. Please rank the taglines in order of how confident they make you feel 
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to meet the 24-Hour Movement Guidelines (1 = most confident; 6 = least confident).   

Click and drag the options.    

▪ Move more. Sit less. Sleep better. 

▪ The whole day matters. 

▪ Make the whole day better. 

▪ Sweat more. Sit less. Sleep better. 

▪ The best move is your next move. 

▪ Every movement counts. 
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Study 1: Phase 2 Survey (Stakeholders)  
 

1. What is your age in years? 

a. (open text box) 

 

2. What is your gender? 

a. Male  

b. Female 

c. Other 

d. Prefer not to specify 

 

3. What are the ethnic or cultural origins of your ancestors? Please select as many as are applicable. 

a. British isles (e.g. English, Irish, Scottish) 

b. Other race 

c. French 

d. Other European (e.g. German, Russian, Italian, Norwegian) 

e. Aboriginal (e.g. Inuit, Métis, North American Indian) 

f. Other North American (e.g. Canadian, American, Newfoundlander, Québécois)  

g. Caribbean (e.g. Jamaican, Barbadian, Cuban, West Indian) 

h. Latin, Central and South American (e.g. Mexican, Argentinian, Guatemalan, Peruvian) 

i. African (e.g. South African, Ethiopian, Nigerian, Zimbabwean) 

j. Arab/West Asian (e.g. Lebanese, Moroccan, Iranian, Turk) 

k. South Asian (e.g. East Indian, Pakistani, Goan, Sri Lankan) 

l. Chinese 

m. Other East and Southeast Asian (e.g. Filipino, Vietnamese, Korean, Japanese) 

n. Oceania (e.g. Australian, New Zealander, Fijian, Samoan) 

o. Jewish (non-denominational)  

p. Other 

 

4. What is your household income? 

a. Less than $24,999 

b. $25,000 to $34,999 

c. $35,000 to $49,999 

d. $50,000 to $74,999 

e. $75,000 to $99,999 

f. $100,000 to $124,999 

g. $125,000 or more 

h. Undisclosed 

 

5. What is the highest level of education you have completed? 

a. No certificate, diploma or degree   

b. Secondary (high) school diploma or equivalent   

c. Apprenticeship or trades certificate or diploma   

d. College, CEGEP or other non-university certificate or diploma  

e. University certificate or diploma below bachelor level; university certificate, diploma or 

degree at bachelor level or above: bachelor's degree; university certificate or diploma above 

bachelor level; degree in medicine, dentistry, veterinary medicine or optometry; master's 

degree; earned doctorate.   

 

6. With what sector(s) do you associate? Select any that apply.  

a. Sport 

b. Education 

c. Recreation 

d. Care for older adults 

e. Healthcare 

f. Public health 
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g. Non-governmental organization 

h. Research 

i. Government 

j. Other, please specify: (open text box) 

 

7. Where do you primarily work?  

a. Alberta 

b. British Columbia 

c. Manitoba 

d. New Brunswick 

e. Newfoundland 

f. Northwest Territories 

g. Nova Scotia 

h. Nunavut 

i. Ontario Prince Edward Island 

j. Quebec 

k. Saskatchewan 

l. Yukon Territory 

m. Across Canada (i.e. National) 

n. Outside Canada, please specify: [SPECIFY] 

 

8. Below you will see several possible taglines that could be used to help increase Canadians’ confidence 

to meet the 24-Hour Movement Guidelines. Please rank the taglines in the order you believe will make 

Canadians feel most confident to meet the 24-Hour Movement Guidelines. (1 = most confident; 6 = 

least confident). 

a. Move more. Sit less. Sleep better 

b. The whole day matters. 

c. Make the whole day better. 

d. Sweat more. Sit less. Sleep better. 

e. The best move is your next move. 

f. Every movement counts. 
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STUDY 2 

 

 

Screening  

 
1. Are you between the ages of 18-64 years?  

a. Yes 

b. No 

 

2. Can you read and write in English? 

a. Yes 

b. No 

 

3. Do you identify as having a disability and/or health condition that may prevent you from meeting 

physical activity recommendations (e.g. physical disability)? 

a. Yes 

b. No 

 

4. Do you identify as having a disability and/or health condition that may prevent you from meeting sleep 

recommendations (e.g. sleep disorder)? 

a. Yes  

b. No 

 

5. Moderate-to-vigorous intensity aerobic physical activities are activities that take physical effort and 

require you to breathe more than normal (e.g. aerobics, household chores, brisk walking, bicycling). 

On a regular basis, I typically engage in some moderate to vigorous intensity aerobic physical activities 

such that there is an accumulation of at least 150 minutes per week. 

a. Yes 

b. No 

 

6. On a regular basis, I typically get an average of 7 to 9 hours of good-quality sleep each day.  

a. Yes 

b. No 

 

7. Sedentary behaviour includes waking behaviour with little to no energy expenditure in a sitting or 

reclining posture (e.g., watching TV, motorized transportation, reading, at a computer). Recreational 

screen time refers to the time spent on screen-based behaviours during leisure time.  These behaviours 

can be performed while being sedentary or physically active.  

On a regular basis, I typically get 8 hours or less of sedentary time, of which includes no more than 3 

hours of recreational screen time.    

a. Yes 

b. No 

 

[Message for ineligible participants]  

 

Thank you for showing your interest in this study; however, you are ineligible to participate.   Reasons for 

being ineligible to participate include, but are not limited to:  

- Age (<18yrs, >65yrs) 

- Unable read or write in English  

- Identify as not being able to meet activity guideline recommendations due to pre-existing health 

condition and/or sleep disorder.   

- Currently meeting or exceeding guideline activity recommendations 

- Thank you for your time.    
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Self-Reported Movement Behaviours 

 
Please answer the following questions based on your typical routine.  

 

Moderate-to-vigorous intensity aerobic physical activities are activities that take physical effort and require 

you to breathe more than normal. Examples include aerobics, household chores, brisk walking, and 

bicycling.  

1. During the last 7 days, on how many days did you do moderate-to-vigorous intensity aerobic physical 

activities?  

a. 0 days ... 7 days 

 

2. During the last 7 days, on a typical day, how much time did you usually spend doing moderate-to-

vigorous intensity aerobic physical activity in a 24-hour period? 

a. _______ Hours 

b. _______ Minutes 

 

3. During the last 7 days, how many days did you get 7 to 9 hours of good-quality sleep, with 

consistent bed and wake-up times?   

c. 0 days ... 7 days 

 

4. What time do you typically turn out the lights to go to bed on weekdays? Please write your response 

using a 12 hour clock (e.g. 9pm, 10:30pm, 1:45am) 

d. <<Open-ended>>  

 

5.  What time do you typically get out of bed in the morning on weekdays?  Please write your response 

using a 12 hour clock (e.g. 7:20am, 8am, 9:45am) 

e. <<Open-ended>>  

 

6. What time do you typically turn out the lights to go to bed on weekends? Please write your response 

using a 12 hour clock (e.g. 9pm, 10:30pm, 1:45am) 

f. <<Open-ended>>  

 

7. What time do you typically get out of bed in the morning on weekends?   Please write your response 

using a 12 hour clock (e.g. 7:20am, 8am, 9:45am) 

g. <<Open-ended>>  

 

 Sedentary behaviour includes waking behaviour with little to no energy expenditure in a sitting or 

reclining posture. Examples include watching TV, motorized transportation, reading, and doing homework 

at a computer.  

8. During the last 7 days, how much time did you usually spend sitting in a 24-hour period?   

h. _______ Hours  

i. _______ Minutes  
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Demographics 

 
1. Which gender do you identify with? 

a. Male  

b. Female  

c. Transgendered  

d. Other  

e. Do not wish to specify 

 
2. What year were you born in?  

a. <<Open-ended>> 

 

3. People living in Canada come from many different cultural and racial backgrounds. How do you 

describe yourself? (Mark all that apply)  

a. White  

b. Chinese  

c. South Asian (e..g East Indian, Pakistani, Sri Lankan)  

d. Black  

e. Filipino  

f. Latin American 

g. South East Asian (e.g. Cambodian, Vietnamese, Indonesian) 

h. Arab   

i. Métis  

j. Inuit  

k. First Nations   

l. Japanese   

m. Korean  

n. West Asian (e.g. Iranian, Afghan) 

o. Other (please specify)  
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Pilot Testing 
 

Canada is in the process of developing a strategy for promoting physical activity, reducing sedentary 

behaviour and encouraging appropriate sleep patterns amongst Canadian adults. 

 

[Definitions provided to participants prior to viewing materials]  

 

Please refer to the following definitions as needed:  

- Physical activity is defined as any bodily movement produced by skeletal muscles that results in 

energy expenditure above resting levels. Examples include aerobics, household chores, brisk 

walking, and bicycling.    

- Sedentary behaviour is defined as waking behaviour characterized by low energy expenditure 

while in a sitting, reclining or lying posture. Examples include watching TV, motorized 

transportation, reading, and doing homework at a computer.   

- Sleep is defined as a naturally recurring state of body and mind, characterized by altered 

consciousness, relatively inhibited sensory activity, inhibition of nearly all voluntary muscles and 

reduced interactions with surroundings. Examples include sleeping throughout the night without 

waking and practicing consistent wake up and bedtimes.  

 

The Canadian Society for Exercise Physiology (CSEP) is the owner, copyright holder, and national 

organization leading the development of the Canadian 24-Hour Movement Guidelines for 

Adults and Canadian 24-Hour Movement Guidelines for Older Adults. Queen's University is conducting 

this survey on behalf of CSEP. Funding for these Guidelines has been provided by the Public Health 

Agency of Canada.    The recommendations are currently in draft form and stakeholder consultation is 

being sought. The final versions of the Guidelines will be released in October 2020. As a valued and trusted 

stakeholder, we have shared embargoed draft recommendations for your feedback. If you have further 

inquiries, please contact the Guideline development Chair, Dr. Robert Ross, at rossr@queensu.ca.   

 

You will be exposed to two sets of draft messages during this survey. Take as long as you would like to 

look at these messages. Consider these messages when thinking about achieving optimal health.  

 

When answering the following questions please think only of this set of messages (below).  

 

[Message groups randomized]  

 
[Answered by participants after viewing each message set]  

 

[Message Processing] 

1. Answer each question using the scale below.  

1 2 3 4 5 6 7 

Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither agree 

nor disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

a. These messages are prescriptive.  

b. These messages are easy to follow. 

c. These messages provide specific details. 

d. These messages are clear. 

e. The information in these messages is easy to understand. 

f. These messages are stylish.  

g. These messages are realistic.  

h. I love what these messages are telling me. 

i. I aspire to be like someone who follows these messages. 

j. I admire and respect people who follow these messages. 

k. I like the look, feel and other design aspects of these messages. 

l. These messages are general. 
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m. These messages are difficult to remember.  

n. These messages are simple.  

[Message Descriptiveness] 

2. The messages I saw above ...   

1 2 3 4 5 6 7 

*Strongly 

agree 
Agree 

Somewhat 

agree 

Neither agree 

nor disagree 

Somewhat 

disagree 
Disagree 

Strongly 

disagree 

*reverse coded  

a. Tell me how much moderate to vigorous intensity physical activity I should do. 

b. Tell me how much I should limit my sedentary behaviour. 

c. Tell me how much I should sleep.  

d. Tell me how I should sleep. 

e. Tell me how to achieve better health.  

 

[Task Self-Efficacy] 

3. How confident are you that you can ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Perform a variety of types and intensities of physical activity each day? 

b. Break up prolonged sitting everyday? 

c. Get good-quality sleep on a regular basis, with consistent bed and wake-up times each day? 

d. Meet all three of these recommendations in one day? 

 

[Scheduling Self-Efficacy] 

4. How confident are you that you can ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Consistently follow these recommendations each day? 

b. Arrange your schedule to meet these recommendations regularly? 

c. Include all of these recommendations in your daily routine? 

d. Consider the whole day when integrating these recommendations into your daily routine? 

 

[Coping Self-Efficacy] 

5. How confident are you that you can meet these recommendations when ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. You are feeling tired? 

b. You are feeling stressed? 

c. You are feeling depressed? 

 

6. How would you describe the messages you just saw? 

a. <<Open-ended>>  

 

[Answered after viewing both message sets]  

 

Now thinking of both groups of messages that you saw ...  

7. What group of messages did you prefer, and why? 

a. <<Open-ended>>  

 

8. What group of messages were more novel, and why? 

a. <<Open-ended>>  
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9. What group of messages motivates you to be active? 

a. <<Open-ended>>  

 

10. What group of messages motivates you to limit sitting? 

a. <<Open-ended>> 

 

11. What group of messages motivates you to get a good night’s sleep? 

a. <<Open-ended>>  
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Experimental Study Questionnaire  
 

Baseline Measures 
 

Self-Efficacy 

 

[General – Movement Behaviour Task Self-Efficacy] 

1. How confident are you that you can ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Perform a variety of types and intensities of physical activity each day? 

b. Break up prolonged sitting every day? 

c. Get good-quality sleep on a regular basis, with consistent bed and wake-up times each day? 

d. Meet all three of these recommendations in one day? [Integrated movement behaviour task self-

efficacy] 

 

[Scheduling Self-Efficacy] 

2. How confident are you that you can ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Consistently follow these recommendations each day? 

b. Arrange your schedule to meet these recommendations regularly? 

c. Include all of these recommendations in your daily routine? 

d. Consider the whole day when integrating these recommendations into your daily routine? 

 

[Coping Self-Efficacy] 

3. How confident are you that you can meet these recommendations when ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. You are feeling tired?  

b. You are feeling stressed? 

c. You are feeling depressed? 

 

[Specific - Movement Behaviour Task Self-Efficacy] 

4. Thinking about your schedule more specifically, how confident are you that you can … 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Engage in several hours of light physical activities, including standing each day?  

b. Perform some moderate to vigorous aerobic physical activities such that there is an accumulation 

of at least 150 minutes per week? 

c. Perform 20 minutes of moderate to vigorous physical activity each day? 

d. Engage in muscle strengthening activities using major muscle groups at least twice a week? 

e. Limit sedentary time to 8 hours or less each day? 

f. Limit recreational screen time to no more than 3 hours each day? 

g. Get 7 to 9 hours of good-quality sleep each night? 
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Outcome Measures 
 

Message Processing  

[Message Design] 

1. How much do you like the look, feel and other design aspects of the Canadian 24-Hour Movement 

Guidelines for Adults? 

1 2 3 4 5 

Not very much Not much Average  A lot  Very much  

 

 

2. How stylish do you find the Canadian 24-Hour Movement Guidelines for Adults? 

1 2 3 4 5 

Not very much Not much Average  A lot  Very much  

 

3. The Canadian 24-Hour Movement Guidelines for Adults are pleasing to look at. 

1 2 3 4 5 

Strongly disagree Somewhat disagree Neither agree not 

disagree 

Somewhat agree Strongly agree  

 

Self-Efficacy 

 

[General – Movement Behaviour Task Self-Efficacy] 

1. How confident are you that you can ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Perform a variety of types and intensities of physical activity each day? 

b. Break up prolonged sitting everyday? 

c. Get good-quality sleep on a regular basis, with consistent bed and wake-up times each day? 

d. Meet all three of these recommendations in one day? [Integrated movement behaviour task 

self-efficacy]  

 

[Scheduling Self-Efficacy] 

2. How confident are you that you can ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Consistently follow these recommendations each day? 

b. Arrange your schedule to meet these recommendations regularly? 

c. Include all of these recommendations in your daily routine? 

d. Consider the whole day when integrating these recommendations into your daily routine?  

 

[Coping Self-Efficacy] 

3. How confident are you that you can meet these recommendations when ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. You are feeling tired? 

b. You are feeling stressed?  

c. You are feeling depressed? 
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[Specific – Movement Behaviour Task Self-Efficacy] 

4. Thinking about your schedule more specifically, how confident are you that you can … 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Engage in several hours of light physical activities, including standing each day?  

b. Perform some moderate to vigorous aerobic physical activities such that there is an accumulation 

of at least 150 minutes per week? 

c. Perform 20 minutes of moderate to vigorous physical activity each day? 

d. Engage in muscle strengthening activities using major muscle groups at least twice a week? 

e. Limit sedentary time to 8 hours or less each day? 

f. Limit recreational screen time to no more than 3 hours each day?  

g. Get 7 to 9 hours of good-quality sleep each night? 

 

  



 

 

133 

Follow-Up Survey  
 

[Answered by participants two-weeks following completion of baseline measures and exposure to 

messages] 

 

Self-Efficacy 

[General – Movement Behaviour Task Self-Efficacy] 

1. How confident are you that you can ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Perform a variety of types and intensities of physical activity each day? 

b. Break up prolonged sitting everyday? 

c. Get good-quality sleep on a regular basis, with consistent bed and wake-up times each day? 

d. Meet all three of these recommendations in one day? [Integrated movement behaviour task 

self-efficacy]  

 

[Scheduling Self-Efficacy] 

2. How confident are you that you can ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Consistently follow these recommendations each day? 

b. Arrange your schedule to meet these recommendations regularly? 

c. Include all of these recommendations in your daily routine? 

d. Consider the whole day when integrating these recommendations into your daily routine? 

 

[Coping Self-Efficacy] 

3. How confident are you that you can meet these recommendations when ... 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. You are feeling tired? 

b. You are feeling stressed? 

c. You are feeling depressed? 

 

[Specific – Movement Behaviour Task Self-Efficacy] 

4. Thinking about your schedule more specifically, how confident are you that you can … 

0 1 2 3 4 5 6 7 8 9 10 

Not at all 

confident 

    Somewhat 

confident 

    Highly 

confident 

a. Engage in several hours of light physical activities, including standing each day? 

b. Perform some moderate to vigorous aerobic physical activities such that there is an accumulation 

of at least 150 minutes per week?  

c. Perform 20 minutes of moderate to vigorous physical activity each day? 

d. Engage in muscle strengthening activities using major muscle groups at least twice a week? 

e. Limit sedentary time to 8 hours or less each day? 

f. Limit recreational screen time to no more than 3 hours each day? 

g. Get 7 to 9 hours of good-quality sleep each night?  

 

[Message Processing] 

Message Recall 

5. Think back to the messages you read two weeks ago. Can you remember the main message from the 

recommendations you saw? 

a. <<Open-ended>>  
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Appendix E 

Study 2 Materials 

 

[Intervention Materials]  

 

Infographic 

 

Blog Post  

 
Tweet 

 

“Move more. Sit less. Sleep better. Boost 

your #health with movement. Discover 

Canada’s 24-Hour Movement Guidelines: 

https://csepguidelines.ca/” 

Facebook Post 

 
 

 

 

https://csepguidelines.ca/
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[Control Materials]  

 

Infographic 

 

 
 

Blog Post  

 

 
 

Tweet 

 

“Boost your #health with Canada's 24h 

Movement Guidelines. Find out how much 

daily physical activity, sleep, and sedentary 

time you need: https://csepguidelines.ca/” 

 

Facebook Post 

 

 
 

https://csepguidelines.ca/
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Appendix F  

Debriefing Letter 

 

Study 2 

  
Study Title: Examining Brand Approaches for the 24-Hr Movement Guidelines  

 

Thank you for participating in this study. The purpose of this study was to examine adults’ attitudes 

towards, and confidence to meet the Canadian 24-Hour Movement Guidelines for Adults. Existing 

evidence suggests that emphasizing the integration of the four movement behaviours in guidelines might 

increase understanding and adoption of healthy physical activity levels among adults. This study 

investigates this knowledge gap and will inform the development and promotion of future physical activity 

guidelines.  

The new Canadian 24-Hour Movement Guidelines for Adults are scheduled for release in October 2020. 

Canada’s current Physical Activity Guideline is available online, through CSEP 

(https://csepguidelines.ca/adults-18-64/) and ParticipACTION (https://www.participaction.com/en-

ca/benefits-and-guidelines/adults-18-to-64). Should you have questions about the current Guidelines, please 

visit these websites for more information.  

If at any time you have further questions, problems, and concerns, or would like to withdraw from the 

study, you can contact: 

  

 

Dr. Amy Latimer-Cheung 

Principal Investigator 

Queen’s University 

Kingston, Ontario, Canada 

(613) 533-6000 ext. 78773 

amy.latimer@queensu.ca 
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Appendix G 

Supplementary Data Analyses 

Table A1.  

Hierarchical Multiple Regression Predicting Post-Viewing Self-Efficacy from Baseline Self-

Efficacy, Condition, Physical Activity, and Condition*Physical Activity Interaction   

 

 

 

Variable 

Self-Efficacy Subscale 

Task: General Task: Specific Scheduling Coping 

β 

Model 1 

Self-Efficacy (Baseline) 0.81* 0.87* 0.77* 0.60* 

     

F 466.36* 739.33* 360.94* 639.34* 

R2 0.65 0.75 0.59 0.72 

 Model 2 

Self-Efficacy (Baseline) 0.70* 0.85* 0.76* 0.60* 

Condition -0.02 -0.01 0.26 0.02 

Physical activity 0.08 0.05 0.04 0.08 

     

F 157.97* 248.08* 120.32* 214.09* 

R2 0.66 0.75 0.59 0.72 

 Model 3 

Self-Efficacy (Baseline) 0.79* 0.85* 0.76* 0.60* 

Condition -0.002 -0.01 0.03 -0.02 

Physical activity 0.11 0.07 0.08 0.80 

Condition*Physical Activity -0.04 -0.01 -0.06 0.03 

     

F 118.45* 185.31* 90.45* 160.01* 

R2 0.66 0.75 0.59 0.72 

Note. *p < .05 
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