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Abstract 

The majority of university students do not meet the recommended amounts of physical 

activity (PA), sedentary behaviour (SB) and sleep, which can impact academic success. The 

forthcoming Canadian 24-Hour Movement Guidelines for Adults (24HMG) are a tool created 

using a Knowledge Translation (KT) approach, which will provide recommendations for optimal 

levels of PA, SB, and sleep. In order to address the gap of university students falling short of 

meeting 24HMG recommendations, the development of an implementation intervention is 

needed. To inform intervention development, understanding the barriers and facilitators 

university students face to meeting the recommendations of the 24HMG are necessary. The 

Consolidated Framework for Implementation Research (CFIR) can be used to assess barriers and 

facilitators to intervention implementation across five different levels. The purpose of this study 

is to examine the multilevel factors that allow and/or restrict first-year university students to 

meet the PA, SB, and sleep recommendations featured in the 24HMG. This study took place at 

Queen’s University (QU) and the University of British Columbia (UBC). Focus groups 

consisting of first-year students were conducted at QU and UBC. Inductive thematic analysis 

identified three themes and 13 subthemes, which were then deductively mapped onto the CFIR 

domains. The challenges faced by students directly relate to the individual and the value placed 

on meeting 24HMG recommendations (i.e., characteristics of individuals involved), as well as 

indirectly through the social and physical environments (i.e., both at the inner setting and outer 

setting). When developing an intervention to improve students’ movement behaviours on 

university campuses, the majority of components should remain consistent across campuses, and 

some components should be tailored specific to the institution. Findings provide a foundation 
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that will contribute to the development of an optimal and evidence-based implementation 

intervention aimed to optimize movement behaviours among first- year university students.   
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Chapter 1 

Introduction 

1.1 General Overview 

Students’ academic success has a positive relationship with increasing physical activity 

(PA; Saxena et al., 2005; Warburton, Nicol, & Bredin, 2006) and attaining adequate amounts of 

sleep (Buboltz, Brown, & Soper, 2001; Fernández-Mendoza et al., 2009; Gilbert & Weaver, 

2010; Howell, Jahrig, & Powell, 2004; Kelly, Kelly, & Clanton, 2001). However, university 

students are not engaging in the recommended amounts of PA, or sleep (Casebolt et al., 2017; 

Danbert et al., 2014; Mull & Tietjen-Smith, 2014). There is limited published literature regarding 

the relationship between academic performance and sedentary behaviour (SB), however, findings 

suggest that undergraduate students spend an average of 11.88 ± 3.46 hours engaged in SBs 

(Moulin & Irwin, 2017). Despite the influences that inhibit students in all years of university to 

engage in optimal levels of these movement behaviours, first-year students specifically are 

impacted the most, as the transition period from high school to university is so drastic. In 

response, efforts have been made to combat students’ suboptimal movement behaviours in 

isolation, though, an intervention targeting all three behaviours has not been developed.  

Although physical activity PA, SB, and sleep are health behaviours that have previously 

been viewed in isolation, the forthcoming Canadian 24-Hour Movement Guidelines for Adults 

(24HMG) suggest they should now be considered collectively, as movement behaviours range on 

a continuum. A Knowledge Translation (KT) approach was used in for the promotion of the 

forthcoming 24HMG. KT is the process of putting knowledge into action. It is a dynamic and 

iterative process that includes the synthesis, dissemination, exchange and application of 

knowledge to improve health, provide more effective health services and products, and 
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strengthen the health care system (Canadian Institutes of Health Research [CIHR], 2016). There 

are two main approaches to KT: end of grant KT and integrated KT (iKT). End of grant KT 

involves the researcher developing and implementing a plan for making end-users aware of the 

knowledge that was gained during a project. On the other hand, with iKT, researchers and end-

users work together to shape the research process by collaborating to determine the research 

questions, deciding on the methodology, being involved in data collection and tool development, 

interpreting the findings, and helping disseminate the research results (CIHR, 2016). A practical 

and user-friendly framework for engaging in KT was developed by Graham et al. (2006) known 

as the Knowledge to Action (KTA) framework. The KTA framework consists of two parts: the 

knowledge creation funnel, wherein knowledge is refined before it can be applied, and the action 

cycle, which is used to aid in the implementation or application of knowledge. The KTA 

framework suggests that in order to effectively inform intervention development, assessing 

barriers/facilitators to knowledge use is necessary (Graham et al., 2006). 

In October 2016, the University of British Columbia (UBC) made a formal commitment 

to adopt the Okanagan Charter: An International Charter for Health Promoting Universities and 

Colleges, which calls on post-secondary institutions to embed health and well-being in all 

aspects of campus culture (“Okanagan charter: An international charter for health promoting 

universities & colleges,” 2015; The University of British Columbia, 2016). Likewise, in January 

2019, Queen’s University (QU) also adopted the Okanagan Charter (Queen’s University, 2019b). 

Despite these universities committing to student well-being, evidence shows that students at 

these institutions are failing to meet recommendations for PA and sleep (American College 

Health Association-National College Health Assessment II, 2019; The University of British 

Columbia, 2019b).  
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In order to address the gap of university students falling short of meeting 24HMG 

recommendations, the development of an implementation intervention is needed. To inform 

intervention development, understanding the barriers and facilitators university students face to 

meeting the recommendations of the 24HMG are necessary. One framework that has been used 

to assess barriers and facilitators is the Consolidated Framework for Implementation Research 

(CFIR; Cilenti et al., 2012; Damschroder et al., 2009; McEachern et al., 2019). The CFIR is a 

theoretically-informed framework that was created to investigate implementation at multiple 

levels to identify factors that may influence intervention implementation and effectiveness. The 

CFIR is composed of five major domains, which can influence implementation: intervention 

characteristics, inner setting, outer setting, characteristics of individuals involved in 

implementation, and implementation process (Damschroder et al., 2009). The CFIR is easily 

conceptualizable across settings (Damschroder et al., 2009). Using the CFIR will allow for an 

understanding of barriers and facilitators students commonly face when attempting to perform 

movement behaviours, as well as will provide a comprehensive foundation upon which a 

multilevel behaviour change intervention can be developed. 

1.2 Thesis Objective 

The purpose of this study is to examine the multilevel factors that allow and/or restrict 

first-year university students to meet the PA, SB, and sleep recommendations featured in the 

24HMG. As such, the objective is to identify first-year university students’ perceived barriers 

and facilitators to meeting the recommendations of the 24HMG. To our knowledge, this research 

will be the first to consider barriers and facilitators to meeting the recommendations of the 

24HMG among first-year students on a university campus. By using the CFIR to guide this 

study, a range of potential influencing factors will be considered. Understanding these barriers 
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and facilitators will help guide the development of an optimal and evidence-based 

implementation intervention aimed to optimize movement behaviours among first- year 

university students. 

1.3 Thesis Organization  

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

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

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

overview of relevant literature. Chapter three describes the methodology employed. Chapter four 

is a presentation of the research findings, and chapter five is a discussion relating to the results 

and future research implications. Finally, the references and the appendices are located at the end 

of the document and include copies of all study materials used for participant recruitment and 

data collection.   
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Chapter 2 

Overview of the Literature 

2.1 Movement Behaviours  

Movement behaviours – PA, SB and sleep – are situated on a continuum, representing a 

variety of activities throughout daily living from no movement to high intensity PA. During a 24-

hour period, individuals are engaging in one of these movements; as such, when time spent in 

one movement behaviour is reduced, such as PA, a subsequent increase in time must be 

distributed to the remaining movement behaviours: SB, and sleep. Each movement behaviour 

will be discussed in detail below. 

2.1.1 Physical Activity  

PA is defined as “any bodily movement produced by skeletal muscles that requires 

energy expenditure” (Caspersen, Powell, & Christenson, 1985, p. 126). The current Canadian PA 

guidelines suggest that in order to achieve health benefits, adults aged 18-64 years should 

accumulate at least 150 minutes of moderate- to vigorous-intensity aerobic PA (MVPA) per 

week in bouts of 10 minutes or more, while also incorporating at least two days of strength 

training per week (Canadian Society of Exercise Physiology, 2011). Intensity of PA can vary, 

and is characterized by energy expenditure measured while performing the activity. Light 

intensity PA refers to activities that do not result in sweat production or shortness of breath, 

characterized by an energy expenditure between 1.5-3.0 metabolic equivalents (Canadian Society 

of Exercise Physiology, 2011). Moderate-intensity PA refers to any waking activity 

characterized by an energy expenditure between 3.0-5.9 metabolic equivalents (Tremblay et al., 

2017). During moderate-intensity PA, such as a brisk walk, an individual’s heart rate is elevated 

enough to be able to speak, but not sing (Canadian Society of Exercise Physiology, 2011). 
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Vigorous-intensity PA refers to any waking activity characterized by an energy expenditure 

equal to or greater than 6.0 metabolic equivalents (Tremblay et al., 2017). During vigorous-

intensity PA, such as running, an individual’s heart rate increases, making it difficult to 

communicate more than a few words at a time (Canadian Society of Exercise Physiology, 2011). 

Aerobic PA refers to activities that involve large muscle groups and result in substantial 

increases in heart rate and energy expenditure, whereas strength training refers to muscle and 

bone strengthening by resistance training activities using major muscle groups (Canadian Society 

of Exercise Physiology, 2011). As of 2018, only 57% of Canadian adults between the ages of 18-

64 years old were getting a minimum of 150 minutes of MVPA per week (Statistics Canada, 

2018b).  

Overall, evidence suggests that individuals may experience various benefits of meeting 

and exceeding 150 minutes of MVPA per week, including low rates of all-cause mortality, 

coronary heart disease, high blood pressure, stroke, type 2 diabetes, metabolic syndrome, colon 

and breast cancer, and depression (Arem et al., 2015; Hupin et al., 2015; Wen et al., 2011; World 

Health Organization, 2015). Further, when compared to less active adults, individuals who are 

more active have higher levels of cardiorespiratory and muscular fitness, are more likely to 

achieve weight maintenance, and have healthier body mass and composition (World Health 

Organization, 2015).  

Literature examining the relationship between low levels of PA and negative health 

effects is well established. Individuals who fail to meet PA recommendations have a decreased 

chance of lowering blood pressure, and increased risk of developing heart disease, certain types 

of cancer, type 2 diabetes, osteoporosis, overweight and obesity, stroke, and premature death 
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(Canadian Society of Exercise Physiology, 2011; El-Kotob et al., 2020; McKinney et al., 2016; 

Reiner, Niermann, Jekauc, & Woll, 2013).  

2.1.2 Sedentary Behaviour  

SB is defined as “any waking behaviour characterized by an energy expenditure less than 

or equal to 1.5 metabolic equivalents in a sitting or reclining posture” (Tremblay et al., 2017, p. 

5), such as travelling in an automobile, screen viewing, or reading. Although Canada does not 

yet have national guidelines for SB for adults, on average, a person is sedentary for more than 

half of the waking day (approximately 7.7 hours). Such behaviours include engaging in activities 

such as screen time, eating, commuting in a car, and sitting at work or school (Matthews et al., 

2008).  

Numerous psychosocial benefits can be experienced from limiting SB into smaller 

periods of time throughout the day: increased quality of life, social interaction, and self-

perception, and decreased stress (Dishman et al., 2006; Pedersen, Cooley, & Mainsbridge, 2014; 

Saunders et al., 2020). Literature examining adults more generally suggests that higher rates of 

SB have been linked to higher rates of all-cause mortality, cardiovascular disease, cancer, and 

type 2 diabetes, independent from physical inactivity outcomes (Biswas et al., 2015; Castro et 

al., 2020; Fontaine et al., 2003; Freedman et al., 2001; Ogden et al., 2012; Saunders et al., 2020). 

In addition to the physical impacts of spending great amounts of time in SB, Kilpatrick et al. 

(2013) found an association between occupational sitting and intermediate levels of 

psychological distress. Furthermore, evidence suggests that increased SB in the workplace is 

linked to lower mental well-being (Puig-Ribera et al., 2015). Other studies suggest that there is a 

relationship between passive SB (i.e., television viewing) and depressive symptoms (Atkin et al., 

2012; Hamer, Stamatakis, & Mishra, 2010; Lucas et al., 2011; Sanchez-Villegas et al., 2008). 
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2.1.3 Sleep 

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” (Chaput, Saunders, & Carson, 2017, p. 8). Current 

Canadian sleep guidelines suggest that adults, aged 18-64 years, should sleep for 7-9 hours per 

night (Chaput, Wong, & Michaud, 2017; Statistics Canada, 2019a). However, as of September 

2019, one in four adults aged 18-34 years are not meeting the sleep guidelines (Statistics Canada, 

2019). 

Sleep is necessary for healthy functioning and survival. Achieving 7 to 9 hours of quality 

sleep per night is associated with numerous benefits, including decreasing the risk of obesity, 

improving short- and long-term memory, and repairing and rejuvenating the body’s major organs 

(Chaput et al., 2020; Mukherjee et al., 2015; National Sleep Foundation, 2020; Worley, 2018). 

As attaining sufficient amounts of sleep is important, poor sleep quality is related to negative 

psychological, behavioural, neurological, and social functioning (Lavie, Pillar, & Malhotra, 

2002), and increased rates of depression (Dinis & Bragança, 2018). Studies show that attaining 

less than the recommended amount of sleep is associated with decreased alertness and overall 

well-being, while significantly affecting emotional and psychosocial interpretation of events, and 

exacerbating stress levels (Chaput et al., 2020; Stickgold & Walker, 2013; Worley, 2018). 

2.2 Identifying the Problem: Movement Behaviours Among University Students 

University students face drastic lifestyle changes and pressures while adjusting from 

adolescence to adulthood, including increased independence, and new roles and responsibilities 

with education, employment, and family formation (Bray & Born, 2004; Deliens et al., 2015; 

Kwan et al., 2012). Specifically, first-year students transitioning into university experience the 
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most drastic lifestyle changes when compared to students in upper years, as they are challenged 

with new experiences such as living away from home, building and sustaining new friendships, 

adjustments to increased workloads, and responsibility of time management (Bray & Born, 2004; 

Deliens et al., 2015; Galambos, Howard, & Maggs, 2011; Kwan et al., 2012; Versaevel, 2014).  

Aspects of university campuses contribute to students’ inability to perform healthy 

movement behaviours, such as limited options to break up SB in class (Benzo et al., 2016). 

However, university campuses may provide support for health behaviour change given the 

prevalence of the facilities, resources, and qualified staff who are ideal leaders to implement 

campus-wide interventions. Not only do campuses have the potential to engage large numbers of 

students in behavior change interventions, but their reach is likely to increase as the estimated 

number of individuals participating in higher education continues to rise (Statistics Canada, 

2018a). When compared to colleges, universities have a larger enrolment of students per year 

throughout Canada (Usher, 2019); therefore targeting universities before targeting colleges 

would reach a larger number of students in this key population.  

First-year students are usually in a distinct environment (i.e., a campus) with many living 

in residences. Thus, interventions can take place to target almost all 24 hours in a day. Further, 

targeting this population allows for the establishment of healthy behaviours commencing at the 

beginning of adulthood, giving students the opportunity to practice and maintain these 

behaviours throughout their lifespan. By targeting first-year university students, it is projected 

that after an intervention is in place for four years, nearly every undergraduate student will have 

partaken in the developed intervention targeting movement behaviours. Therefore, efforts need 

to be made in order to enhance first-year students’ healthy movement behaviours in a campus 
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setting. Each movement behaviour with respect to university students will be discussed in detail 

below. 

2.2.1 PA Among University Students 

University students who perform high levels of PA have shown enhanced mental health 

and well-being, regulated sleep patterns, reduced stress, anxiety and depression, improved self-

esteem, better concentration, memory, learning, and attention, higher productivity levels and 

academic performance, and reduced risk of physical illness (Saxena et al., 2005; Warburton et 

al., 2006), when compared to students who perform suboptimal levels of PA. Several reviews 

suggest that PA levels decrease with age, however, the most significant decline occurs between 

adolescence and young adulthood (Gavin et al., 2014; Molanorouzi, Khoo, & Morris, 2015). 

Specifically, Bray and Born (2004) found that a severe decline in both frequency and intensity of 

PA occurred between the last two months of high school and the first two months of university. 

Students may not sustain or begin active lifestyles upon the transition period into university, as 

they may experience increased freedom and control during this time. Only 13.3% of students 

report meeting 150 minutes of MVPA per week (National College Health Assessment [NCHA], 

2019). Therefore, on average, Canadian university students report considerably lower levels of 

PA, when compared to the wider Canadian adult population. As minimal Canadian university 

students meet these guidelines, few university students reap the benefits of being physically 

active. 

Recently, it has been suggested that for university students to maintain motivation to 

regularly engage in PA, they must hold positive thoughts and feelings towards behaviour change 

(Liu et al., 2018). Almutairi et al. (2018) explored the relationship between leisure-time PA and 

post-secondary institutions with students in health studies programs relative to other programs. 



 11  

These findings suggest that students in health studies programs followed a planned exercise 

program and took part in PA more frequently than students in other programs. Further, Sukys, 

Cesnaitiene and Ossowsky (2017) found that post-secondary institutions with a higher number of 

courses related to health education was associated with increased on campus health promoting 

activities, as well as ease with the ability to find information on healthy activities such as 

exercise, and taking part in activities that improve health. Students with health education are 

more likely to have an advanced understanding of the meaning of PA, which in turn could 

facilitate motivation (Juul, Rowlands, & Maindal, 2018). However, it is important to 

acknowledge that these findings may partly be due to active students being drawn to these 

programs and institutions. 

2.2.2 SB Among University Students 

Although studies examining SB are on the rise, university students are typically an 

understudied population in relation to SB; therefore, current data on SB in Canadian university 

students is limited. However, Castro et al. (2020) recently suggested that a considerable 

proportion of university students engage in higher levels of sedentary time when compared to the 

general adult population. 

Few studies have examined the association of SB with health outcomes among university 

students. Although university students may be at increased risk for SB consequences as they 

typically spend a majority of their waking hours being sedentary (Moulin & Irwin, 2017). 

Findings from a study conducted at a large urban Canadian university suggest that undergraduate 

students spend an average of 11.88 ± 3.46 hours engaged in SBs (Moulin & Irwin, 2017). During 

the transition from high school to post-secondary studies, students are subject to increased 

workload and control over their own health behaviours (i.e., screen use). Thus, students are 
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spending more time engaging in activities such as screen time, attending lectures, and studying 

outside of the classroom (Moulin & Irwin, 2017). Despite their reported preference to have the 

option to stand in class, Benzo et al. (2016) found that university students sit for the entire 

duration of class time – primarily due to a lack of opportunities to stand or move during class. As 

well, Hosteng et al. (2019) found that classroom sitting time was associated with increased 

discomfort and sleepiness, with students reporting significant impairments after 75 minutes of 

sitting, which is consistent with previous SB literature related to the general population (Benzo et 

al., 2018; Thorp et al., 2014; Wennberg et al., 2016). 

Currently, few studies have reported interventions on university campuses aimed at 

decreasing SB; however, Mnich et al. (2019) conducted a study where students were observed in 

a building on a German university campus over a three-week period. Standing desks were 

provided in study areas to investigate the effects of decisional cues (e.g., posters and table 

plaques) on students’ SB, standing, and active behaviour. Findings showed that decisional cues 

decreased students’ SB and promoted standing or being active as alternatives. As there are few 

studies examining university students and SB, further research is needed to explore the impact of 

SB interventions on university campuses. 

2.2.3 Sleep Among University Students 

When compared to the general adult population, university students experience poor 

sleep quality (Buboltz et al., 2001). If more university students met the evidence-based sleep 

recommendations, they would be more likely to improve their health and well-being in a number 

of areas including academic performance, increased memory, lower risk of developing secondary 

chronic health conditions, and improved immune system (Buboltz et al., 2001; Fernández-

Mendoza et al., 2009; Stickgold & Walker, 2013). Students who attain adequate amounts of 
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sleep have higher rates of academic success (Buboltz et al., 2001; Fernández-Mendoza et al., 

2009; Gaultney, 2016; Hershner & Chervin, 2014; Howell et al., 2004; O’Brien & Mindell, 

2005; Pagel, Forister, & Kwiatkowki, 2007), and better physical and mental health (Yang et al., 

2003), when compared to students who do not attain adequate sleep.  

Previous literature suggests that university students are not receiving proper quality sleep 

(Galambos et al., 2011; Knowlden, Sharma, & Bernard, 2012; Taylor & Bramoweth, 2010). 

Specific to Canadian university students, the NCHA (2019) found that within the last 12 months, 

29% of students reported sleep difficulties affecting their individual academic performance. 

NCHA (2019) data also found that within seven days, only 11% of students felt as though they 

got enough sleep to feel rested in the morning, compared to 21.8% of students who felt tired, 

dragged out, or sleepy during the day. As students face pressure to achieve success, academic 

responsibilities in university can increase sleep deprivation (Taylor & Bramoweth, 2010). 

Further, stress, anxiety and depressive symptoms are commonly-reported phenomena among 

university students, which can interfere with sleeping patterns and lead to further sleep 

difficulties (Adams & Kisler, 2013; Moo-Estrella et al., 2005; Schlarb et al., 2017). When sleep 

quality is low within university students, increased stress as well as a decrease in concentration 

levels to devote to academic related tasks may be seen (Galambos, Dalton, & Maggs, 2009).  

 Students in their first year of university have difficulty coping with the adjustment to a 

university lifestyle as they undergo a significant transition period of their lives, resulting in 

higher sleep disturbances (Buboltz et al., 2001; Yang et al., 2003). Additionally, sleeping in on 

campus residence buildings pose difficulties to meeting the recommended sleep guidelines due to 

the unique environment, differing routines with roommates, loud noises throughout residence 
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buildings, and uncomfortable bedroom temperatures (Qin & Brown, 2017; Sexton-Radek & 

Hartley, 2013).  

Prior studies have utilized educational and behaviour change interventions to target 

insufficient sleep among university students (Gipson et al., 2019; Hershner & O’Brien, 2018; 

Levenson et al., 2016). For example, Hershner & O’Brian (2018) found that students who 

received an eight-week, online sleep education intervention improved sleep behaviours, sleep 

quality, and depression scores when compared to those in the control group. The online module 

consisted of a sleep personality profile, two videos, and information on healthy sleep behaviours. 

After receiving the intervention, students reported a more regular sleep schedule, earlier weekday 

rise times, and lower likelihood of insufficient sleep prior to examinations (Hershner & O’Brien, 

2018). Education-based approaches surrounding sleep-related practices have shown the most 

direct link to changing overall sleep quality, highlighting that increasing awareness about sleep 

importance is essential to changing sleep behaviour (Suen, Tam, & Hon, 2010). Therefore, due 

to university students’ lack of sleep-knowledge, there are high success rates of education-based 

sleep programs (Soto, 2017).  

2.3 Development of New Canadian 24-Hour Movement Guidelines for Adults 

 While PA, SB, and sleep individually contribute to health status, the interconnectedness 

of movement behaviours should be heavily emphasized, as the importance of movement 

behaviours on a continuum is regarded across all ages. Following the Guideline Development 

Process detailed in Ross et al. (2020), forthcoming guidelines encompassing all three movement 

behaviours on a continuum were created: the Canadian 24-Hour Movement Guidelines for 

Adults (24HMG).  
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The 24HMG stress that although PA, SB, and sleep are health behaviours have 

previously been viewed in isolation, they will now be considered on a 24-hour continuum due to 

the synergistic nature of the behaviours (Tremblay et al., 2016). The forthcoming 24HMG (18-64 

years) recommend that a healthy 24 hours includes several hours of PA that accumulates to a 

minimum of 150 minutes of PA per week, no more than 8 hours of SB, and 7-9 hours of sleep 

per night. For full guideline recommendations, see Table 1.  

Table 1 
 
24Hour Movement Guidelines for Adults Aged 18-64 Years (March 2019) 
Movement Behaviour Recommendations 
Physical Activity 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  

• Muscle strengthening activities using major 
muscle groups at least twice a week 

• Several hours of light physical activities, 
including standing 

Sedentary Behaviour Limiting sedentary time to 8 hours or less, which 
includes: 
• No more than 3 hours of recreational screen 

time, and 
• Breaking up prolonged sitting as often as 

possible 
Sleep Getting 7 to 9 hours of good-quality sleep on a 

regular basis, with consistent bed and wake-up 
times 

Note: 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 the above targets will 

result in some health benefits. 

 

2.3.1 A Knowledge Translation Approach 
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It was decided to use a Knowledge Translation (KT) approach for the promotion of the 

new 24HMG. KT is defined as “a dynamic and iterative process that includes synthesis, 

dissemination, exchange and ethically-sound application of knowledge to improve the health of 

Canadians, provide more effective health services and products and strengthen the health care 

system” (CIHR, 2016, para. 4). KT involves the application of research findings within a 

complex system of relationships among researchers and knowledge users. Knowledge users are 

individuals who use the knowledge generated through research to make informed decisions about 

health policies, programs, and/or practices (CIHR, 2016). Dissemination involves identifying the 

appropriate audience and tailoring the message and medium for that audience (CIHR, 2016). 

Following dissemination is implementation – which is the execution of the adoption decision, 

occurs to put research into practice (CIHR, 2016). Implementation may involve any actions that 

support members of the general public in meeting guideline recommendations, such as providing 

feedback (Brannan et al., 2019), counselling (Garcia, 2014), or planning tools as needed (Office 

of Disease Prevention and Health Promotion, 2019). Goals of implementation interventions are 

to alter intentions to perform healthy behaviours, as well as changing the behaviours in question 

(Tomasone, Kauffeldt, Morgan, et al., 2020). 

There are two main approaches to KT: end of grant KT and integrated KT (iKT). End of 

grant KT involves the researcher developing and implementing a plan for making knowledge 

users aware of the knowledge that was gained during a project. On the other hand, with iKT, 

stakeholders or potential research knowledge users are engaged in the entire research process. 

The process of the promotion of the 24HMG uses an iKT approach, as stakeholders and end 

users have been engaged in the entire research process. This type of collaborative research can 

produce findings that are more likely to be relevant to, and used by, knowledge users (CIHR, 
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2016; Field et al., 2014). Therefore, when using an iKT approach, multiple perspectives can be 

incorporated into the research methods, intervention design, and evaluation of the outcomes. 

Furthermore, the use of iKT can aid in closing knowledge-practice gaps. Knowledge-practice 

gaps are the hypothetical space between what is known from research and knowledge synthesis, 

and implementation of this knowledge by key stakeholders, with the intention of improving 

health outcomes and efficiencies of the health care system (Graham et al., 2006). 

The Knowledge-to-Action (KTA) framework outlines the steps involved for engaging in 

KT, or closing knowledge-practice gaps (CIHR, 2016). The KTA framework has the Knowledge 

Funnel and the Action Cycle, which complement one another in disseminating and implementing 

novel research findings into practice (Figure 1). The Knowledge Creation funnel, representing 

the production and synthesis of knowledge, conveys the idea that knowledge needs to be refined 

before it can be applied. As knowledge moves through the funnel, it can be tailored to make it 

more useful for knowledge users. At the bottom of the knowledge funnel, knowledge tools 

and/or products are generated for use in the Action Cycle. The 24HMG are a knowledge 

tool/product that have been created through the process of knowledge inquiry and synthesis. The 

Action Cycle lists activities that are needed for knowledge application (i.e., disseminating and 

implementing the 24HMG) including: Identifying The Problem; Adapt Knowledge to Local 

Context; Assess Barriers/Facilitators to Knowledge Use; Select, Tailor, Implement Interventions; 

Monitor Knowledge Use; Evaluate Outcomes; and Sustain Knowledge Use (Graham et al., 

2006).  
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Figure 1 

Knowledge to Action Framework (Adapted from Graham et al. 2006) 

 

2.3.2 24HMG KT Teams 

In order to guide the KT of the forthcoming 24HMG, various steps were taken. First, a 

KT Steering Committee was established in February 2019, consisting of researchers, 

stakeholders, and knowledge-users (Tomasone, Flood, Latimer-Cheung, et al., 2020). The 

Steering Committee met regularly to make decisions about formative research to inform 

dissemination, implementation and evaluation of the 24HMG. Next, the Steering Committee 

created a broader 24HMG KT Advisory Committee in April 2019, consisting of all Steering 

Committee members, as well as a wider range of researchers, stakeholders, and knowledge-users, 

who aided in decision making (Tomasone, Flood, Latimer-Cheung, et al., 2020).  

The KT Teams used the KTA framework to guide the Guideline KT Process (Tomasone, 
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recognized the problem of suboptimal movement behaviour levels among university-aged adults, 

as discussed above. In order to optimize movement behaviour levels among this target audience 

(i.e., close the knowledge-practice gap), an implementation intervention would be required. 

However, the KTA framework suggests a number of steps are required to fully understand the 

context and population before selecting, tailoring and implementing an intervention. These steps 

include adapting knowledge to the local context and assessing barriers/facilitators to knowledge 

use. 

2.4 Adapt Knowledge to Local Context 

This step of the KTA framework outlines that in order to make decisions about the value, 

usefulness, and appropriateness of particular knowledge, the process of dissemination and 

implementation should be tailored to the specific setting and circumstance (Graham et al., 2006). 

In order to develop and implement a successful intervention, intervention strategies should be 

adapted to the local context. To accurately target university level students, understanding the 

factors that influence students’ ability to meet the recommendations of the 24HMG, and 

connecting with key campus stakeholders to identify their perceived barriers and facilitators to 

implementation of the 24HMG on a university campus is essential. 

As university-aged adults were deemed a target audience, two KT Advisory Committee 

members (Jennifer Tomasone and Guy Faulkner) had the capacity to guide this project. Both 

members also established connections at their respective institutions (Queen’s University and 

University of British Columbia) to pilot an implementation intervention targeting university 

students. 

2.4.1 Queen’s University 
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Queen’s University (QU) in Kingston, Ontario, is comprised of nearly 25,000 students 

(18,000 being undergraduate students; Queen’s University, 2018). In January of 2019, QU made 

a formal commitment to adopt the Okanagan Charter: An International Charter for Health 

Promoting Universities and Colleges. The Okanagan Charter calls on post-secondary institutions 

to embed health and well-being in all aspects of campus culture (“Okanagan Charter: An 

international charter for health promoting universities & colleges,” 2015). Specifically, in 

adopting the Charter, QU pledged to develop a campus-wide framework (i.e., Campus Wellbeing 

Framework) to support, encourage, and inspire a culture of wellbeing for all who live, learn, and 

work at QU. Further, the Campus Wellness Project was launched in 2018 to facilitate campus-

wide engagement and conversations to advance a culture of wellbeing at QU (Queen’s 

University, 2019a). Through the Campus Wellness Project, the Campus Wellbeing Framework 

has been created to fully support improved well-being and health on QU campus. The framework 

provides a conceptual guide for thinking about how wellbeing can be integrated into many 

aspects of campus life. QU’s adoption of the Okanagan Charter in 2019 and development of a 

Campus Wellbeing Framework are a recognition of the importance of improving students’ 

movement behaviours on campus. 

However, consistent with national figures (NCHA, 2019), within the last 12 months 

25.2% of QU students reported sleep difficulties affecting their individual academic performance 

(Queen’s NCHA, 2019). In addition, within a seven day period, only 10.9% of QU students felt 

as though they got enough sleep to feel rested in the morning, while 19% of students felt tired, 

dragged out, or fatigued during the day (Queen’s NCHA, 2019). Although SB data was not noted 

in this analysis, the report did state that less than half (49.7%) of QU students met the guidelines 

for PA (Queen’s NCHA, 2019). In addition to the data from the Queen’s NCHA (2019), a recent 
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study assessing SB among a sample of QU undergraduate students found that students self-report 

spending majority of their waking hours sedentary (Calderhead, Gierc, & Tomasone, in 

preparation). Thus, there is room for improvement in movement behaviours among students on 

QU campus, and targeted interventions are required. Given that more than 90% of first-year 

students live in residence at QU (Queen’s University, 2019c) and spend the majority of their time 

(i.e., both waking and sleeping hours) on campus, this cohort could be an ideal avenue to begin 

targeting interventions to increase beneficial movement behaviours when compared to other 

years. 

2.4.2 The University of British Columbia 

The University of British Columbia (UBC) is in Vancouver, British Columbia and is 

comprised of 57,000 students (38,000 being undergraduate students; The University of British 

Columbia, 2018a). In October 2016, UBC became one of the first universities in the world to 

adopt the Okanagan Charter and make a formal commitment to support wellbeing on the 

campuses (The University of British Columbia, 2016). Guided by the calls to action in the 

Okanagan Charter, the UBC Wellbeing Strategic Framework was developed and outlines the 

collective approach to embedding wellbeing into all aspects of campus. The commitment to the 

Okanagan Charter and the Wellbeing Strategic Framework by both QU and UBC sends a 

powerful message about the type of institution that these establishments aspire to be. 

Although all first-year students at UBC who wish to live on campus and apply on time 

are guaranteed a spot in residence, only 40% of residences are filled with first-year students (The 

University of British Columbia, 2018b). The vast majority of remaining first-year students live in 

areas surrounding the campus including Vancouver, Richmond, Burnaby, and Surrey (i.e., up to 

a 120 minute commute one way using public transit). As of 2018, just below 10,000 
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undergraduate students lived on campus, while nearly 28,000 students commuted into UBC each 

day (The University of British Columbia, 2019a). 

Data pertaining to self-reported SB and sleep behaviours among UBC students are not yet 

published; however, in knowing that the majority of university students fall short of sleep and SB 

recommendations, it is likely the case that the results from Calderhead et al.’s (in preparation) 

study at QU may be similar to UBC students as well. Consistent with national figures (NCHA, 

2019), within the last 12 months 44.6% of UBC students were not meeting PA guidelines, and 

19.8% of students did not participate in physical activity (i.e. no reported MVPA; The University 

of British Columbia, 2019b). Interestingly, 43.1% of students who live on campus are not 

meeting PA guideline recommendations, while 50.2% of students who travel greater than 60 

minutes to get to campus are not meeting PA guideline recommendations (The University of 

British Columbia, 2019b). As the majority of first-year students commute to campus, it is 

important to target this population in order to improve the movement behaviours among first-

year students at UBC. 

Since the QU and UBC campuses drastically differ in size, demographic, and proximity 

of living to campus, the factors that influence meeting the 24HMG recommendations may differ 

between students on the two campuses. Understanding what an intervention may look like in 

each setting can guide future interventions that will be created for medium and large sized 

campuses with similar characteristics across Canada.  

2.5 Assess Barriers/Facilitators to Knowledge (i.e., 24HMG) Use 

The KTA outlines the importance of assessing barriers and facilitators to knowledge use. 

Evaluating potential barriers that may impede or limit students to meet the 24HMG 

recommendations is essential, as these barriers may be targeted and overcome by intervention 
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strategies (Graham et al., 2006). For this study, barriers are defined as factors that impede or 

limit adherence to the recommendations of the 24HMG. In addition, Graham et al. (2006) 

highlight that identifying facilitators that can be taken advantage of also aid in intervention 

development. In the context of this study, facilitators have been defined as factors that enable or 

promote adherence to the recommendations of the 24HMG. In order to select, tailor, and 

implement future interventions that encourage the movement behaviours in line with the 

24HMG, understanding first-year university students’ perceived barriers and facilitators to 

meeting the recommendations of the 24HMG is necessary. Further, interventions can then be 

tailored to the identified factors in order to develop a successful implementation intervention. 

Students may identify barriers and facilitators for changing each of the three movement 

behaviours in isolation, as well as for changing all three behaviours at once; thus, factors related 

to multiple behaviour change should be explored.  

2.5.1 Multiple Health Behaviour Change 

A healthy lifestyle consists of various aspects, including co-occurring movement 

behaviours (i.e., PA, SB, and sleep). Although evidence suggests that increasing time spent in 

MVPA lead to greater health benefits (Colley, Michaud, & Garriguet, 2018; Janssen et al., 2020), 

when time spent in MVPA is reduced, a subsequent increase in time must be distributed to the 

remaining movement behaviours: light-intensity PA, SB, and sleep. As movement behaviours are 

on a continuum, an exploration of multiple behaviour change literature is warranted. 

Health behaviour change theories aim to describe why individuals engage or do not 

engage in particular health behaviours, and how individuals change their behaviours from 

unhealthy to healthy. A multiple health behaviour approach focuses on the link among health 

behaviours (Noar, Chabot, & Zimmerman, 2008), and evidence suggests that co-occurring health 
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behaviours share similar determinants to behaviour change (Prochaska, Spring, & Nigg, 2008). 

Further, Sweet and Fortier (2010) found that multiple behaviour change may be more likely to 

occur sequentially versus simultaneously, as those who had successfully changed one behaviour 

were more likely to be motivated to change another. On the other hand, James et al. (2016) 

conducted a review and findings suggest that there is limited evidence regarding the relative 

effectiveness of sequential and simultaneous approaches and therefore more trials directly 

comparing sequential and simultaneous delivery are required. Although the concept of 

simultaneous behaviour change can be promising, results from Alageel et al. (2018) and Springer 

et al. (2004) indicate that participants viewed multiple health behaviour change as 

overwhelming. Further, participants felt that focusing on one behaviour to change at a time 

would be more beneficial than discussing multiple behaviours to change at once, as they felt as 

though multiple behaviour change is difficult to achieve and maintain (Alageel et al., 2018; 

Hyman et al., 2007; Spring et al., 2004). When multiple behaviours are presented to an 

individual at once, there exists debate among researchers as to which behaviour change should 

be prioritized and at what level of intensity, or if individuals should attempt to change all 

behaviours at the same time (James et al., 2016). 

Given that the 24HMG encompass multiple movement behaviours, each behaviour may 

have unique and/or interconnected barriers and facilitators that impact ability to meet 

recommendations. As barriers and facilitators can operate at several levels including the 

individual level, the organizational level, and the policy level (Ferlie & Shortell, 2001), the use 

of a framework that accounts for multiple levels of factors influencing implementation is 

required.  

2.5.2 The Consolidated Framework for Implementation Research 
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The Consolidated Framework for Implementation Research (CFIR) is a theoretically-

informed framework that was created to identify the multi-level factors that may influence 

intervention implementation and effectiveness (Damschroder et al., 2009). The CFIR is 

composed of five major domains influencing implementation: intervention characteristics, inner 

setting, outer setting, characteristics of individuals involved in implementation, and 

implementation process (Damschroder et al., 2009). The CFIR can be, and has been, used to 

identify barriers and facilitators to implementation, monitor progress towards implementation, 

and assess how implementation may have influenced performance of an intervention (Cilenti et 

al., 2012; Damschroder et al., 2009; Kirk et al., 2015; McEachern et al., 2019).  

Understanding the CFIR levels at which barriers and facilitators students commonly face 

when attempting to meet the 24HMG will provide a comprehensive foundation upon which a 

multilevel behaviour change intervention can be developed. For example, the characteristics of 

individuals can be seen at the individual level, the inner and outer setting overlap between the 

interpersonal, organizational, and community level, and the process of implementation can be 

seen at a policy level (Damschroder et al., 2009). Connecting these barriers and facilitators to 

CFIR levels of implementation may increase guidance for the development of an implementation 

intervention for movement behaviour change.  

This project represents a step in the larger KT research process that is informing the 

promotion of the 24HMG. As such, the CFIR has been viewed as an appropriate framework as it 

will be used to guide future steps in the larger promotion plan. The findings of this current study 

in combination with the findings of perceived barriers and facilitators of campus stakeholders 

which will be elicited in the new phase of this research process, will allow for a comprehensive 

understanding that will guide future intervention design and feasibility. 
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2.6 Summary of Purpose 

The purpose of this research was to examine the multilevel factors that allow and/or 

restrict first-year university students to meet the PA, SB, and sleep recommendations featured in 

the forthcoming 24HMG. As this study was guided by the CFIR, a range of potential factors 

were considered on multiple levels; thus, findings provided guidance for the development of 

future implementation interventions targeted to enhance first-year university students’ abilities to 

meet the recommendations of the 24HMG.  
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Chapter 3 

Methods 

3.1 Research Paradigm  

 In qualitative research, the researcher’s ontological position (i.e., the nature of reality) 

and the epistemological position (i.e., how reality is known to the researcher) guide the research 

paradigm within which the researcher operates (Sparkes & Smith, 2014). This study is 

underpinned by interpretivism; as such, the research team adopted ontological relativism, which 

assumes multiple and subjective realities. Relativists characteristically insist that if something is 

only relative, then no framework-independent vantage point can be established (Baghramian & 

Carter, 2019). We also adopted epistemological subjectivism, which operates under the 

understanding that meaning is created through an interaction of the interpreter and the interpreted 

(Crotty, 2012). The interpreter, though not entirely objective, is separate from the phenomena to 

be observed, and the interaction is strongly influenced by the phenomena and society (Levers, 

2013). Therefore, the findings are a construct produced by the interaction between the interpreter 

and the interpreted, and consequently, reality and knowledge of the observed are constructed 

rather than discovered (Levers, 2013). For this study, it is important to take into consideration 

how each individual has a subjective view of their own reality. In addition to acknowledging the 

study’s underpinning philosophical assumptions, it is important to address positionality. 

3.2 Positionality and Reflexivity  

It is important that I recognize my own positionality and its potential influence on the 

research process. Living a well-balanced and healthy lifestyle has been important to me from a 

young age. Throughout my adolescent years, I continuously took part in competitive sport and 

strived to adopt characteristics of a healthy routine. As I progressed to university, I applied my 
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passion for health to my studies, pursuing an undergraduate degree in Health Studies at QU. 

During my undergraduate degree, I developed new habits and lifestyle changes that were 

influenced by my studies. Increasing my knowledge and striving to learn more about health, I 

chose to continue my education through a Master’s degree, leading me to conduct research about 

movement behaviours.  

Lending attention to my positionality, through my own experiences, beliefs, and passion 

for living a healthy lifestyle while also being a QU student, I have developed preconceived 

notions about what I believe healthy lifestyles should look like – moving more, reducing 

sedentary time, and sleeping well. Therefore, it was critical to reflect on and discuss these biases 

extensively with the research team to be aware of how they impact my research process. It was 

important to challenge my preconceived notions about how individuals’ health beliefs and values 

may differ from my own, and how this may impact their PA, SB and sleep cognitions, 

motivations and behaviours. Furthermore, I must acknowledge the implications associated with 

being an “insider,” such as forming a unique relationship with the students during the QU focus 

groups due to our shared experiences of learning and living on the same campus. Being an 

“insider” aided my ability to assess, and perhaps more thoroughly understand, QU participants’ 

perspectives, which should in turn, result in rich data. I also acknowledge the implications 

associated with being an “outsider” while completing data analysis for UBC focus groups. 

Though I did not facilitate the focus groups, I may not share similar experiences with first-year 

UBC students, which can allow me to discover data of value that may be lost due to 

familiarization of an insider. To avoid impressing my experience as a QU student on UBC data 

analysis, I endeavoured to think neutrally while doing data analysis for both universities. 



 29  

Data collection and analysis also involved a post-doctoral fellow at UBC (Madelaine 

Gierc), an undergraduate co-op student at UBC (Miya Embuscado), and an undergraduate 

research assistant (Julia McKenna) at QU. The role of the post-doctoral fellow at UBC was to 

conduct focus group interviews at UBC, while I conducted focus groups at QU. The post-

doctoral fellow has prior education and knowledge about the 24HMG in a research context (e.g., 

Gierc et al., 2020).  The role of the undergraduate co-op student at UBC was to assist in the 

process of data collection at UBC, by sitting in on, and taking notes during focus group 

discussions. 

The role of the undergraduate research assistant was to assist in the process of QU data 

collection and analysis. Specifically, the undergraduate research assistant sat in on and took 

notes during focus group discussions at QU, transcribed half of the focus group audio recordings 

for both campuses, and acted as a critical friend throughout the entire data analysis process. The 

undergraduate research assistant did not have any prior experience with the 24HMG in a research 

context before their involvement in the study; however, the undergraduate research assistant is a 

QU kinesiology student and a competitive swimmer. Therefore, their developed preconceived 

notions about health and exercise could influence their interpretation of the data, and were 

reflected on and discussed with the research team. 

3.3 Eligibility 

Participants were eligible to participate if they identified as a first-year student enrolled in 

full-time undergraduate studies at QU or UBC, had no medical condition and/or disability that 

would prevent them from meeting the 24HMG recommendations, were over the age of 18 years, 

and could read and speak in English to ensure full understanding of the 24HMG and 

participation in focus group discussions.  
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3.4 Sampling and Recruitment  

Participant recruitment took place from February to March 2020. To recruit a 

representative and diverse group of first-year students from respective institutions, print 

materials such as posters were distributed throughout buildings on both campuses, including 

residences. Online methods, such as postings on Facebook in relevant research groups and 

sending out online course announcements, were also used. Interested participants contacted the 

interviewers, the post-doctoral fellow (UBC) and I (QU), for more information. A diverse group 

of students who meet and who do not meet the 24HMG recommendations participated in the 

focus groups.   

3.5 Protocol 

Ethical approval was obtained from the QU General Research Ethics Board. As the UBC 

post-doctoral fellow was listed on the submission to QU General Research Ethics Board, ethical 

approval was not required at UBC. Following recruitment, potential participants were screened 

for eligibility (see Appendix B) through a link to an online survey platform (i.e., Qualtrics). 

Eligible participants were then redirected to the preliminary survey, which collected 

demographic data and asked individuals to provide their availability to participate in a 60-90 

minute focus group. Upon receiving participants’ availability, the interviewers scheduled focus 

group meetings. Where possible, the interviewers used the demographic information provided 

from the preliminary survey to strategically select diverse groups of students to participate in the 

focus groups in order to produce a sample assumed to be representative of the population 

(Lavrakas, 2008) and to provide context to the focus group data. The researchers sought to 

ensure diversity among students in relation to their movement behaviour levels, place of 

residence (i.e., on vs. off campus), gender, program of study, followed by their employment and 
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relationship statuses. Students were also emailed a draft of the 24HMG, which allowed the 

students to develop an understanding of the 24HMG prior to participation in the scheduled focus 

group.  

3.6 Preliminary Survey 

The preliminary survey (see Appendix C) collected demographic information (e.g., living 

status, roommate status), as well as contact information and availability for focus group 

scheduling. The survey also gathered current movement behaviour levels using a modified 

version of the International Physical Activity Questionnaire (IPAQ) short form (Lee et al., 2011). 

The IPAQ was modified to account for all behaviours in the new 24HMG. SB and sleep experts 

were consulted, and items assessing weekday and weekend SB and sleep were added, as these 

behaviours may differ on weekends as there is a break in the traditional working week (Chaput & 

Shiau, 2019; T. Saunders, personal communication, November 29, 2019).  

3.7 Focus Groups 

Focus groups were used to gather students’ ideas, while offering a range of perspectives 

about movement behaviours. Compared to individual interviews, focus groups can shape views 

of the issue at hand, and differences between participants can be directly and explicitly discussed 

(Ritchie et al., 2014). Focus groups were an appropriate method of data collection as interviews 

typically capture discussions regarding sensitive and personal issues which would not be 

discussed in a group setting (Richie et al., 2014). Participant diversity can benefit the group 

composition by understanding varying viewpoints of movement behaviours; however, 

participants shared some commonalities in their relationship to the topic which encouraged social 

interaction between participants and foster peer learning. 
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The research team aimed for approximately five focus groups at each institution, 

consisting of 6-8 participants. Attempts were made to hold in-person focus groups in a neutral 

setting, such as a room in a campus library or conference room on campus. As the COVID-19 

pandemic caused a nation-wide closure of universities during data collection, the research team 

had to make adjustments to the protocol in order to continue with online data collection. 

Following an ethics amendment, online focus groups were conducted on the Zoom platform.  

The researcher re-obtained consent from participants at the beginning of each focus 

group. Focus group length ranged between 55 minutes and 81 minutes (QU M = 66 minutes; 

UBC M = 71 minutes). Upon completion of the focus groups, QU participants received $20 cash 

(in-person) or e-transfer (online), and all UBC participants received a $20 Starbuck e-gift card. 

Throughout each focus group, a research assistant took field notes on interesting features 

of group interaction during each focus group (e.g., body language, who is speaking), while the 

interviewer facilitated the discussion. Following completion of each focus group session, 

impressions of each focus group were discussed between the interviewer and the research 

assistant observer, and immediately recorded by the interviewer. Focus groups were audio 

recorded; however, due to technological difficulties, two focus groups were not audio recorded. 

Notes were taken immediately after each unrecorded focus group to ensure that students’ ideas 

were not lost. Audio recordings from QU focus groups were transcribed verbatim and analyzed 

immediately. UBC focus groups were transcribed throughout the analysis of QU data.  

3.7.1 Focus Group Guide Development 

To develop the focus group guide, the student investigator first conceptualized each CFIR 

domain in the context of a university setting for the purposes of this study (see Table 2). Next, 

the student investigator drew upon the CFIR Interview Guide Tool (“CFIR Guide,” n.d.) to aid in 
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the development of potential questions. The tool provided examples of open-ended questions 

specific to each domain. Some question were selected and modified for the purpose of this study. 

Follow up prompts were included to supplement the focus group guide, allowing the participants 

to elaborate on their experiences (Sparkes & Smith, 2014).  

The semi-structured guide began with a description of focus group expectations (e.g., 

please avoid side conversations, there are no “wrong answers,” just different opinions). Next, the 

focus groups were tailored to students’ experiences and potential factors contributing to meeting 

the recommendations of the 24HMG. Focus group topics included (1) the transition to university 

(e.g., living away from family, relationships with friends); (2) workloads and class schedules 

(e.g., time management, stress); (3) extracurricular activities (e.g., clubs, sports); (4) living 

situations (e.g., residence, roommates; See Appendix D). 
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Table 2 

CFIR Domain and Constructs, Definitions, and Conceptualization for this Study 

CFIR Domain and Constructs Domain Definition (Damschroder et al., 2009) Conceptualization of domain for this 

study 

Intervention Characteristics 

Constructs: intervention source, evidence 

strength and quality, relative advantage, 

adaptability, trialability, complexity, design 

quality and packaging, cost  

 

The 'core components' of an intervention (the 

essential and indispensable elements of the 

intervention) and an 'adaptable periphery' (i.e., 

adaptable elements, structures, and systems related 

to the intervention and organization into which it 

is being implemented). 

Core characteristics and adaptable 

periphery of an implementation 

intervention that promotes meeting the 

24HMG recommendations. 

Outer Setting 

Constructs: patient needs and resources, 

cosmopolitanism, peer pressure, external 

policy and incentives 

 

Includes the economic, political, and social 

context within which an organization operates. 

Factors beyond an individual’s direct 

control that influence the inner setting 

(e.g., weather conditions, cultural norms 

and trends, etc.). 

 



 35 

 

Inner Setting 

Constructs: structural characteristics, 

networks and communications, culture, 

implementation climate, readiness for 

implementation 

 

Includes features of structural, political, and 

cultural contexts through which the 

implementation process will proceed. 

Features of campus within which the 

students spend most of their time, as 

well as interpersonal relationships 

students have formed (e.g., peers, the 

built environment, etc.) 

Characteristics of Individuals Involved 

Constructs: knowledge and beliefs about the 

intervention, self-efficacy, individual stage 

of change, individual identification with 

organization, other personal attributes 

 

Characteristics of individuals involved in 

implementation that might influence 

implementation.  

Characteristics of students which 

influence motivation and volition to 

perform healthy movement behaviours 

(e.g., knowledge, attitudes, motivation, 

etc.) 

Process of Implementation 

Constructs: planning, engaging, executing, 

reflecting and evaluating 

Four mechanisms that connect an intervention and 

its setting with implementation (planning, 

Features that influence the 

implementation of the 24HMG (e.g., 

engaging campus stakeholders, 
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engaging, executing, and reflecting and 

evaluating). 

reflecting on and evaluating the 

intervention etc.). 

Note. 24HMG = 24-Hour movement guidelines for adults; CFIR = Consolidated Framework for Implementation Research. 
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3.7.2 Pilot Testing of Guide 

Focus group guides were reviewed by the 24HMG KT Steering Committee members. 

Subsequently, graduate and undergraduate students in the Revved Up Research lab were invited 

to participate in pilot testing of the focus group guide to ensure clarity and cohesion prior to data 

collection. This pilot testing process did not change the order or flow of questions in the focus 

group guide, however, further prompts were added to elicit additional details from participants.  

3.8 Data Analysis 

Descriptive statistics including means, standard deviations (e.g., continuous variables) 

and frequencies (e.g., categorical variables) were calculated for all survey data, as well as t-tests 

to compare self-reported movement behaviour levels, and chi-squared tests to compare 

demographic variables between QU and UBC participants. Movement behaviour levels were 

classified into categories: not meeting, meeting, and exceeding. Data for guideline 

recommendations where there is no range (i.e., PA, at least 150 minutes of MVPA per week; SB, 

no more than eight hours per day) were categorized as “not meeting” and “meeting/exceeding” 

the 24HMG, whereas data for guideline recommendations that have a range (i.e., sleep) were 

separated into three categories (“not meeting”, “meeting” and “exceeding”). Moderate PA data 

and vigorous PA data were combined (by adding total moderate PA minutes to total vigorous PA 

minutes) in order represent students’ levels of MVPA so to compare to guideline 

recommendations. Descriptive statistics and t-tests were then completed for the MVPA category 

to compare students at the two institutions.  

Focus group data was first analyzed using inductive thematic analysis, an analytic 

approach used if the aim is to identify pattern of meaning across qualitative datasets (Braun, 

Clarke & Weate, 2016; Braun & Clarke, 2019). The student investigator first familiarized herself 
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with the transcripts and began highlighting relevant segments of text pertinent to the research 

question using Microsoft Word. Field notes taken during focus groups by the researcher and 

research assistant provided context to the transcripts and were referenced during the 

familiarization period. Next, the student investigator reviewed and coded the transcripts. 

Following coding, the research assistant acted as a critical friend (Cebrián, 2016; Kember et al., 

1997) by challenging the student investigator’s interpretations of the data and encouraged 

reflection of alternative codes. The student investigator then reviewed the coded data to highlight 

areas of similarity and overlap between codes to identify subthemes within the focus groups. 

Subthemes were grouped, forming key themes. Themes were then thoroughly discussed between 

the research assistant and the student investigator, and cross referenced with all transcripts to 

ensure that the identified themes captured the most important and relevant elements of the 

discussion in the focus groups. Codes were then organized into overarching themes and sub-

themes to identify common barriers and facilitators discussed by students. Next, the themes were 

defined and named. An additional critical friend (Jennifer Tomasone) was then consulted to 

encourage reflection and explanation of alternative interpretations of themes identified. Themes 

(i.e., barriers and facilitators) were then deductively mapped onto the CFIR domains to underline 

the implementation level at which each barrier and facilitator operate. The critical friend 

(Jennifer Tomasone) was consulted again to encourage reflection and challenge interpretations of 

domain mapping. The data for QU and UBC were analyzed sequentially, then considered 

together in order to compare the similarities and differences between both institutions. Once 

analysis was complete, the results were shared with the UBC researcher to ensure that UBC data 

was accurately represented. 

3.9 Obtaining Rigorous Qualitative Research 
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In order to produce rigorous qualitative research, our approach aligned with various 

relevant criteria from a variety of sources outlined by Smith and McGannon (2018). A clear 

epistemology and ontology that underpins the research process has been emphasized. A relativist 

and subjectivist approach was adopted and the implications for the research process have been 

highlighted. Also, experiential qualitative research validates the meanings, views, perspectives, 

and experiences expressed in the data (Braun & Clarke, 2013). This study has prioritized 

participants’ interpretations, which have been focused on, and has included numerous and 

diverse opinions across first-year students at both institutions.  

In line with the advice of Smith and McGannon (2018), and the guidance from sets of 

criteria for excellence in qualitative research (Guba & Lincoln, 1989; Tracy, 2010), a 

combination of criteria for quality were drawn upon including rich rigour, sincerity, and 

significancy. Rich rigor refers to the idea that the study uses “sufficient, abundant, and complex 

theoretical constructs, samples, and the process of which data are collected and analyzed ” 

(Tracy, 2010, pp. 840), and that the study measures what is intended, and is a true reflection of 

the social reality of the participants (Guba & Lincoln, 1989). Rigor has been considered 

throughout the study design, as well as data analysis. The use of the CFIR allows for a thorough 

understanding of the factors that contribute to students’ movement behaviours, while the KTA 

framework aids in the development of a sustainable evidence-based intervention. The population 

in this study has been deemed as a targeted audience according to experts (Tomasone, Floor, 

Latimer-Cheung, et al., 2020), therefore, is appropriate and aligns with the concerns outlined. 

Field notes throughout data collection and immediate transcription of focus groups ensured 

transcription accuracy and captured a true reflection of the participants’ social realities in areas 

of which could not be audio recorded (e.g., body language). In addition, the use of two critical 
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friends challenged the student investigator’s interpretations of the data in order to encourage 

reflection and explanation of alternative interpretations of themes identified and within which 

domain the barriers and facilitators operate.  

To add to the sincerity and confirmability of qualitative research, researchers are careful 

to examine their subjective values, biases, and inclinations, while including transparency about 

the methods and challenges to avoid potential researcher bias (Guba & Lincoln, 1989; Tracy, 

2010). To achieve sincerity through this research, prior to data collection, the student investigator 

identified her own personal biases and positionality, while being transparent about the methods 

and procedures used. Confirmability was met by maintaining a reflexive journal during the 

research process to keep notes and document personal thoughts and feelings that would be 

beneficial and pertinent during the data collection process. These notes were reflected on 

throughout the writing process. 

Significant contribution refers to the theoretical, practical, or political contribution of a 

study (Tracy, 2010). The data are theoretically significant as it will provide valuable insight to 

barriers and facilitators that exist at multiple levels beyond the individual. This knowledge will 

then be used to inform intervention development to improve movement behaviours on university 

campuses across Canada. 
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Chapter 4 

Results 

4.1 Participant Characteristics 

4.1.1 Demographics  

A total of 68 QU and 42 UBC students completed the online survey. Among these 

individuals, 40 QU and 34 UBC students participated in focus groups (QU focus groups = 8, 

UBC focus groups = 6). The main reasons students had for not participating in the focus groups 

was due to availability, incompletion of the preliminary survey, and closure of the universities 

due to COVID-19. The number of students per focus group ranged from two to ten, with an 

average of five students per group. QU students had a mean age of 18.25 years (SD = 0.5), were 

mostly female (male = 8, female = 32), in the Arts and Science program of study, and lived in an 

on campus residence. UBC students had a mean age of 19.14 (SD = 4.2), were mostly female 

(male = 10, female = 23), in the Arts or Science programs, and lived in an on campus residence. 

There were no statistically significant differences in demographic variables between QU and 

UBC participants, except for race (p=0.012) and residency (p=0.024). Refer to Table 3 for more 

information about students’ demographic characteristics. 

Table 3  
 
Focus Group Participant Demographic Characteristics 
  QU 

(n = 40) 
UBC 

(n = 34) 
Age*  18.25 (0.5) 19.14 (4.2) 
Gender Male 8 (20) 10 (29.5) 
 Female 32 (80) 23 (67.6) 
 Other - 1 (2.9) 
Race** White/Caucasian 25 (62.5) 11 (32.4) 
 Asian/Asian American 10 (25) 20 (58.8) 
 White/Caucasian/Asian/Asian 

American 
2 (5) - 

 Other 3 (7.5) 3 (8.8) 
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Program of study Arts and/or Science 26 (65) 21 (61.7) 
 Commerce 4 (10) 2 (5.9) 
 Concurrent Education 2 (5) 2 (5.9) 
 Engineering 2 (5) 2 (5.9) 
 Health Science 4 (10) - 
 Nursing 2 (5) - 
 Forestry  - 2 (5.9) 
 Land and Food Systems - 2 (5.9) 
 Other - 3 (8.8) 
Residency** On campus residence 35 (87.5) 22 (64.7) 
 Off campus housing 5 (12.5) 12 (35.3) 
Relationship status Single 36 (90) 26 (76.5) 
 In a relationship 4 (10) 5 (14.7) 
 Married/common law - 1 (2.9) 
 Do not wish to specify - 2 (5.9) 
Employment status Unemployed 32 (80) 25 (73.5) 
 Part-time 8 (20) 9 (26.5) 

Note. n = number; QU = Queen’s University; UBC = University of British Columbia.  

*All values are n (%) except age, which is mean (standard deviation).  

**There was a statistically significant difference between QU and UBC students’ race and 

residency (p < 0.05). 

4.1.2 Movement Behaviours  

Refer to Table 4 for means and standard deviations of reported movement behaviours, as 

well as the percent of students meeting the 24HMG recommendations. There were no 

statistically significant differences in movement behaviour levels between QU and UBC 

participants, except for weekday sleep behaviours: students who attended QU (M = 7.4, SD = 0.9 

hours/night) obtained more sleep than those who attended UBC (M = 6.8, SD = 0.8; t(71.99)-

2.81, p=0.006). These results suggest that institution has an effect on the amount of sleep a 

student obtains during the week.  

As there were no statistically significant differences for the remainder of movement 

behaviours, the data will be discussed as a whole, except where specified. On average, 

participants completed 304 (SD = 313.5) minutes of MVPA per week, 1.9 (SD = 2.3) hours of 
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light PA per 24 hours, and strength trained about 1.4 (SD = 1.7) days per week. In regards to SB, 

participants did not meet recommendations throughout the week and reported being sedentary for 

an average of 8.7 (SD = 3.4) hours per day. However, weekend SB seemed to be lower as 

participants reported being sedentary for 7.8 (SD = 3.3) hours per day. Finally, participants 

reported meeting sleep recommendations on weekend nights by attaining an average of 8.6 (SD = 

1.0) hours of sleep per night. Although participants seemed to meet most of the 24HMG 

recommendations, only four students reported meeting all three movement behaviour 

recommendations. 
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Table 4 
 
Reported Movement Behaviour Levels 

  QU 
(n = 40) 

UBC 
(n = 34) 

Total 
(n = 74) 

Movement 
behaviour 

Unit M (SD) - 
 

Ø or + 
 

M (SD) - 
 

Ø or + 
 

M  
(SD) 

- Ø or + 

MVPA  Minutes 
per week 

339 
(314) 

13 
(32.5) 

27 (67.5) 262 
(312) 

17 (50) 17 (50) 303.9 
(313.5) 

30 
(40.5) 

44 
(59.5) 

Light PA  Hours per 
24hr 

1.9 (3) 18 (40) 22 (55) 1.8 
(1.0) 

13 
(38.2) 

21 (61.8) 1.9 
(2.3) 

31 
(41.9) 

43 
(58.1) 

Strength 
training  

Days per 
week 

1.63 
(1.9) 

21 
(52.5) 

19 (47.5) 1.2 
(1.59) 

23 
(67.6) 

11 (32.4) 1.4 
(1.7) 

44 
(59.5) 

30 
(40.5) 

SB 
(weekday) 

Hours per 
24hr 

8.3 
(9.9) 

16 (40) 24 (60) 8.7 
(2.7) 

16 
(47.1) 

18 (52.9) 8.7 
(3.4) 

32 
(43.2) 

42 
(56.8) 

SB  
(weekend) 

Hours per 
24hr 

8 (2.9) 14 (35) 26 (65) 7.5 
(3.4) 

16 
(47.1) 

18 (52.9) 7.8 
(3.3) 

30 
(40.5) 

44 
(59.5) 

Sleep (week 
night)* 

Hours per 
24hr 

7.4 
(0.9) 

9 (22.5) 30 (75) 1 (2.5) 6.8 
(0.8) 

17 (50) 17 (50) 0 (0) 7.1 
(0.9) 

26 
(35.1) 

47 
(63.5) 

1 
(1.4) 

Sleep 
(weekend) 

Hours per 
24hr 

8.5 
(1.2) 

2  
(5) 

31 
(77.5) 

7 (17.5) 8.6 
(0.9) 

0 (0) 27 
(79.4) 

7 (20.6) 8.6 
(1.0) 

2 
(2.7) 

58 
(78.4) 

14 
(18.9) 

Note. M = mean; MVPA = moderate to vigorous physical activity; PA = physical activity; SB = sedentary behaviour; SD = standard 

deviation; n = number; QU = Queen’s University; UBC = University of British Columbia; 24hr = 24 hours; - = do not meet 

recommendations, Ø = meet recommendations; + = exceed recommendations.  

All values are n (%) except as indicated.  

*There was a statistically significant difference between QU and UBC students’ weeknight sleep duration (p < .01). 
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4.2 Focus Group Findings 

In our exploration of factors that influence first-year university students’ ability to meet 

the 24HMG recommendations, we found three key themes: 1. individual behaviour change 

factors, 2. the social environment, and 3. the physical environment. Figure 2 illustrates how one 

theme interacts with the others to influence students’ movement behaviours. As well, each theme 

was composed of several subthemes, which included multiple barriers and facilitators to first-

year students meeting the 24HMG recommendations.  

Each theme and its corresponding subthemes were mapped onto three levels of the CFIR: 

individual behaviour change factors mapped onto “characteristics of individuals involved”, and 

the social environment and physical environment mapped onto both the “inner setting” and the 

“outer setting”. Five subthemes aligned with characteristics of individuals involved, six 

subthemes aligned with the inner setting, and two subthemes aligned with the outer setting. The 

domains are discussed in detail at the end of each respective theme. The themes, subthemes, and 

CFIR domain classifications are described below, and represented in Figure 2. Note that the 

findings presented in subsequent sections are applicable for students at both institutions (i.e., QU 

and UBC), except where indicated otherwise.  



 46 

Figure 2 

Barriers and Facilitators to Movement Behaviours on a University Campus Mapped onto CFIR   
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4.2.1 Individual Behaviour Change Factors 

The first theme that contributed to first-year university students’ abilities to meet the 

24HMG recommendations, which was discussed across all focus groups, was individual 

behaviour change factors. Individual behaviour change factors were conceptualized as factors 

that are unique to the individual and contribute to their motivation and volition to meet the 

24HMG recommendations. The theme of individual behaviour change factors consists of five 

subthemes: perceptions of the 24HMG, motivational factors, volitional factors, personal 

fluctuating factors, and increased responsibility. These subthemes are described in detail below. 

4.2.1.1 Perceptions of the 24HMG. Overall, the majority of students had positive 

impressions of the 24HMG. Well-received components included the clarity and conciseness of 

the guideline recommendations, as well as the credibility of the resource. Students particularly 

appreciated novel components of the guideline recommendations, such as the interconnectedness 

of the movement behaviours: 

I think for me, just keeping in mind like, how they’re all tied into each other is really 

important. Like, yeah, just being aware that changing one thing is going to have an effect 

and you’ll have to adjust, not just like, if I don’t get enough sleep, I also have to adjust 

how much screen time I have, and how much PA I do, not just the sleep part of it. (P02)  

As described in the quote above, students recognized that changing one behaviour can also lead 

to changes in other behaviours. Further, students explained that the awareness of the interplay 

between movement behaviours can influence students’ actions to make changes to their 

movement behaviours.  

Varying viewpoints on the attainability of the 24HMG recommendations were expressed 

across each focus group. Some students conveyed the attractiveness of the recommendations as 
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“little simple rules like that, that you can remember” (P12), while others indicated that they are 

“easy to follow” (P22) in order to set personal goals for themselves. Demonstrated by some 

students was the idea that the recommendations were practical: “They seem reasonable from 

more than one perspective. Not too many requirements that are outrageous to fit into a ‘normal’ 

lifestyle, but also clear and optimistic” (P53). However, other students shared that the 24HMG 

recommendations may be intimidating: “PA and sedentary time, and sleep are three very 

different large aspects of your life, and so telling me to control all three of them in one go is very 

scary for me” (P46).  

Overall, perceptions of the 24HMG recommendations may be linked to students’ 

confidence levels in their ability to meet 24HMG recommendations, as well as their perceived 

level of control over meeting the recommendations. 

4.2.1.2 Motivational Factors. First-year university students described various 

motivational factors influencing whether or not they met the 24HMG recommendations. 

Motivational factors are conceptually defined as factors that contribute to the development of the 

intention to perform one or more healthy movement behaviours. Specifically, one participant 

explained how motivation impacted their desire to live a healthy lifestyle: 

I also think motivation is really important just to like, want to work out, and want to eat 

healthy, just maintaining a healthy lifestyle makes you more mindful of the things you 

do, and just that kind of self-motivation and drive could follow the guidelines. (P16)  

Motivation varied across students, as did the value of movement behaviours. The value that a 

student held of a movement behaviour could increase or decrease their intentions to meet 

guideline recommendations. For instance, students who hold a higher value of PA prioritized the 

behaviour: “I mean if you think about 150 minutes per week, it’s like, I mean I go to the gym a 
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lot more than that, and I can still fit that into my schedule because it’s important to me, right?” 

(P10). However, students valued other aspects of their lives over movement behaviours, which 

was a barrier to meeting the 24HMG recommendations. For example: 

I feel also as students, mostly in first year, you’re so busy adapting and, I mean education 

becomes your first priority. So I feel like exercise kind of falls to second or third 

depending on what kind of stuff you have going on (P73).  

Additionally, self-efficacy for different movement behaviours varied. Students with low 

self-efficacy for PA found it difficult to achieve the recommendations due to lack of confidence 

and skills to execute the behaviour: “For me, standing is completely fine, I can go for several 

hours of light PA, I can walk, and I can do aerobics, but you got me on the muscle strengthening 

part, because I have noodle arms and I can’t do much muscle strengthening work” (P67). In this 

quote, the student highlights how lowered self-efficacy for a given movement behaviour can 

inhibit their motivation to perform certain movement behaviours over others. 

Another factor that facilitated healthy movement behaviours was students’ outcome 

expectancies for performing the behaviours. In particular, students described that the anticipated 

benefits and/or consequences of performing certain movement behaviours as influencing their 

intentions to meet the 24HMG recommendations:  

I think realizing the benefits makes it easier to stay on track. Like for example, working 

out relieves stress for me, and makes me feel overall better. So, since I know it's going to 

make me feel better, I enjoy doing it, or am motivated to do it. (P52)  

Students also agreed that sleep was the foundation of a healthy day, illustrated by one student 

who stated: “I always find like, if I don’t get a good sleep, and I need to get a good sleep or else 

like, the next day is just a write off, it’s done” (P06). Students found that the “decrease in 



 50 

performance” (P02) related to daily tasks (e.g., academics, sports) due to lack of sleep motivated 

them to go to bed earlier. 

To summarize, focus group findings suggest that the concept of performing healthy 

movement behaviours is based off of motivation levels across individuals. Once students are 

inclined to adopt healthy movement behaviours, these good intentions can be acted upon by 

using strategies to execute the behaviours.  

4.2.1.3 Volitional Factors. Students frequently discussed volitional factors once they 

were motivated to perform recommended movement behaviours. Volitional factors are 

conceptually defined as the actions taken, and the confidence needed to execute the movement 

behaviour after forming a good intention. A common finding across focus groups were the 

differences in the courses of action taken to perform healthy movement behaviours. Students 

identified several facilitators to performing healthy movement behaviours. For some, setting 

technological reminders were useful: “I have a reminder on my watch so then it tells me to like 

stand up every single hour, so usually I’ll stand up, go to the washroom, take a water break, or 

take a lap around the library or something like that” (P09). Similarly, goal setting was a 

commonly discussed facilitator of meeting the guidelines. Not only do students “like to set goals 

for each day” (P04), but they also found that setting health-related goals increased the likelihood 

of meeting the 24HMG recommendations. 

Participants discussed the idea of planning ahead as both a barrier and facilitator to 

performing healthy movement behaviours. For some students, planning ahead was the most 

effective way to facilitate healthy movement behaviours:  

I make an Excel spreadsheet of my week, every single week. And when I look at that, I 

have to physically put in when I’m going to the gym so that I can like, know when I’m 
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going and like give myself time to prepare and know that I’m doing that at that time. I 

find that when I don’t put it in my schedule, I just don’t go. (P01)  

However, other students voiced that establishing a plan was burdensome: “If I had the routine to 

follow I would do it, but it’s developing the routine myself that I think is what is keeping me 

from being competent” (P23).  

Unique to QU students, self-monitoring was a facilitator to acting on good intentions of 

meeting 24HMG recommendations. For example, some students described a setting on their 

phone which allowed the user to view the amount of time spent browsing:  

I would see my screen time report and it was definitely higher than like, I know it should 

be. So that was definitely like a…so now I spend less time on my phone because I don’t 

want to see my screen time be so high. (P17) 

Increased awareness of personal unhealthy movement behaviours had the influence on some 

students to adjust their actions in order to work towards meeting 24HMG recommendations. 

4.2.1.4 Personal Fluctuating Factors. Participants highlighted that although they had 

access to the tools needed to achieve the 24HMG recommendations (e.g., technological 

reminders, planning ahead), various fluctuating factors also influenced their ability to meet the 

24HMG recommendations. Specifically, a student’s mood and energy levels could fluctuate and 

potentially influence their intention to perform healthy movement behaviours: “Some weeks it’s 

just like I’m tired, like I’m exhausted, I’m burnt out, I don’t want to do any of it. So it really 

depends on like mood and like everything that’s going on around, for me” (P19). Students also 

discussed the concept of nutrition as a large influencer contributing to energy levels that add or 

take away from acting on their good intentions to perform healthy movement behaviours. 
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Depending on the students’ diet on a given day, nutrition either facilitated or hindered 

performing PA:  

I know when I eat poorly I’m like, really tired, not motivated to go to the gym, but when 

I’m eating healthy like I feel like, energetic, like ‘okay I’ll go to the gym’ and I’ll 

actually get the most out of it. (P24) 

Notably, poor mental health was a significant barrier that several students encountered. 

Mental health varied on a daily basis, and impacted the ability to meet their good intentions to 

abide by the 24HMG recommendations, noted by one student in relation to PA, “I spent a lot of 

time being mentally unwell like, and that connects so much to [the lack of] wanting to be 

physically fit and like, go for walks” (P38).  

 Experiencing sickness or injury was another fluctuating factor that impacted participants’ 

abilities to meet the 24HMG. However, it was only discussed in QU focus groups in relation to 

PA. As one student noted: “I found that I was just like, constantly getting sick, or like the flu, the 

cold, and all that. So a lot of times I didn't go to like, the gym or anything because I was just like, 

drained” (P27). Another participant expressed that unexpected injuries also impeded their ability 

to perform PA: “I would go to the gym at least 4 to 5 times in a week up until I injured my 

shoulder” (P24). As illustrated, multiple personal factors may fluctuate depending on the given 

day that both influence and hinder students’ ability to meet the 24HMG recommendations. 

4.2.1.5 Increased Responsibility. Some students found the transition to university 

challenging due to the increase in responsibility for self-care and time management. They 

highlighted that the structural organization of coursework in addition to the responsibilities 

associated with attending class acted as both facilitators and barriers to performing healthy 

movement behaviours. Consistency in class scheduling acted as a facilitator of students’ abilities 
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to attain regular bed and wake times: “I do get 7 hours of sleep and I have the same wake up time 

on weekdays, my classes luckily are at the same time every single day” (P04). On the other hand, 

variation across class schedules acted as a barrier to meeting the sleep recommendations of the 

24HMG, as suggested by another student, “I just find that the inconsistency with class schedules, 

it is a lot harder to get up at the same time of the day just because it’s so much more tempting to 

be like, oh I don’t have class until 11:30, why would I get up at 8 a.m.?” (P11).  

While the responsibilities associated with attending class positively and negatively 

impacted performance of healthy movement behaviours, other academic obligations such as 

exams and assignments acted as barriers to meeting 24HMG recommendations for students. One 

student explained:  

I’m not confident in the fact that sometimes life is going to deter me from things, like I 

have three papers due, I don't think I’m going to make time in my life to go to the gym 

anytime soon. (P60) 

This sentiment was echoed by another student, who said: “I’ll definitely have to cut down on my 

sleep tonight and not workout today because I have to study” (P04). Students distinctively 

highlighted the difficulty with meeting academic requirements, which was discussed as the 

greatest transition into university. 

For QU students, tasks such as keeping up with laundry, completing chores, and 

maintaining regular meal times were additional responsibilities that deterred them from obtaining 

the recommendations outlined in the 24HMG. One student commented on the various 

responsibilities that increase after becoming a university student:  

Going to school you’re more like, you’re focused on making time for doing your laundry, 

making sure you’re eating, getting your work done, but still doing some form of physical 
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activity, see your friends, be social, and you having to incorporate all those factors 

because there’s so many things to focus on. (P15)  

Tasks associated with daily living such as laundry can be a barrier to some students, as 

scheduling in time to complete such activities may take away from performing healthy 

movement behaviours.  

Some participants balanced the additional responsibility of a part time job. Depending on 

the type of work, students discussed this responsibility as both a barrier and facilitator. While 

jobs that were labour-intensive could increase students’ PA levels: “I also have a job that 

requires me to be moving around a lot so that’s really helpful for the, um, the several hours of 

light physical activity” (P12),  other students reported decreased sleep levels due to their job: “I 

worked from 11 p.m. until 3 a.m. on Thursday night, so that’s definitely impacted my sleep 

schedule” (P12).  

Students also noted that the time commitment required to participate in extra-curricular 

activities were both a barrier and facilitator to meeting the 24HMG. Prioritization of varsity 

athletics or intramural sports acted as facilitators to increasing the likelihood of meeting 

recommendations: “I’m on the rowing team so like, we do a lot of minutes, um, it’s a cardio 

sport, so like, we do like three hours of cardio a day pretty much” (P08). The same student also 

noted: 

I do a better job with consistent bed and wake up times than most people but that’s 

because I have to be at the [campus gym] at like 6 a.m. when I have to like, like I have a 

very structured schedule in like that aspect. (P08) 

However, students who prioritized extra-curricular activities unrelated to PA expressed the 

difficulty in meeting 24HMG recommendations: “I was in Vogue, the charity fashion show, so it 
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was super fun but like, that took over my whole weekend… so I notice when I’m not on 

schedule, and it makes me mentally very tired” (P12). Depending on both the level of importance 

and type of extra-curricular activity, responsibilities acted as both barriers and facilitators to 

meeting 24HMG recommendations. 

4.2.1.6 CFIR Domain: Characteristics of Individuals Involved. The theme of 

individual behaviour change factors was mapped onto the CFIR domain of characteristics of 

individuals involved. Recall that the operationalization of this domain draws attention to the 

features that are unique to the students who participated in the focus groups, and is made up of 

several constructs: knowledge and beliefs about the 24HMG, self-efficacy, individual stage of 

change, individual identification with organization, and other personal attributes (refer to Table 

2). This theme is comprised of various subthemes that align with the CFIR constructs within this 

domain, thus, having an influence on the performance of movement behaviours. 

4.2.2 Social Environment 

The second theme that contributed to first-year university students’ meeting the 24HMG 

recommendations was the social environment. Students described aspects of their social 

environment as beyond the individual level, including personal relationships, as well as those in 

which have a broader social influence on movement behaviours. Students’ social environment 

was composed of four subthemes including familial influences, peer influences, university 

culture, and broader culture. Subthemes are described in detail below. 

4.2.2.1 Familial Influences. Participants referred to familial influences as the past and 

present relationships between the student and their family members, and how these relationships 

affected the student in relation to their movement behaviours. Overall, familial influences for 

achieving the 24HMG recommendations varied based on whether the student lived with their 
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family. QU students, who did not currently live with family members, considered familial 

influences as a facilitator to performing healthy movement behaviours, discussed by speaking of 

upbringing and past interactions with family members. One QU student explained how their 

upbringing influenced their current habits:  

I think a lot of it does come from like your family and how you were raised, because like, 

what, the habits they instill in you when you’re younger, that’s going to dictate like the 

friends you choose when you get older. (P08)  

Similarly, another QU student shared how the sleep-related habits they had as a child had an 

influence on them in university: 

The way I was raised, my family, like my parents go to bed fairly early, so they would, 

uh, growing up they would like just set a time and past that time they would say like 'go 

to bed, what are you doing here?' So like um, I guess after I came to university, even 

though I’m not living with them anymore, I still kind of have that influence on me. (P07)  

On the other hand, UBC students, many of which lived with family members while at university, 

described familial influences as barriers to healthy movement behaviours. Unlike QU students, 

these factors were considered in the present. One UBC student explained how family members 

may hinder their ability to meet the 24HMG recommendations: “Living with family, is also a 

difficult time to do your routine behaviours because of what is expected [of you]” (P53). UBC 

students spoke about family as a barrier to meeting the 24HMG recommendations, and used 

examples of how caring for family members and attending social family events impeded their 

ability to perform healthy movement behaviours. Some of these students explained that family 

members may hold higher expectations from them, when compared to peers. As demonstrated by 
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focus groups at both institutions, familial influences could have a positive or negative impact on 

performing healthy movement behaviours. 

4.2.2.2 Peer Influences. In addition to familial influences, peers have a large influence 

on first-year students’ abilities to abide by the 24HMG recommendations in various aspects. 

Specifically, peers seemed to frequently facilitate healthy PA behaviour: “One of my friends 

works out too, so we’ll go together most of the time, and I find it really helpful, like having 

someone you go with, like a work out buddy” (P02). Other students explained how breaking up 

SB with peers during study periods contributed to them performing healthy movement 

behaviours. However, some students mentioned that peers can also deter them from performing 

healthy movement behaviours. For instance, one participant emphasized how staying in touch 

with peers may impact sleep: “I have friends who are in different time zones as I do. Trying to 

talk can result in late night conversations” (P49). Another student expressed similar concerns, 

but in regard to increased screen time: 

I guess three hours just for recreational screen time is still like, a bit unreasonable just 

speaking personally. And I know if you’re counting that for like, texting your friends on 

messenger, um, FaceTiming friends or just on Instagram or Snapchat or something, I feel 

like a lot of people spend more than, like myself included, spend more than three hours 

doing that. (P71) 

Additionally, participants explained how their approach to perform healthy movement 

behaviours could be spontaneously disrupted by their peers: “When trying to have a schedule and 

go to bed by 9:30, but then my friends are like, ‘oh we’re going out’, and I’ll be like ‘oh, I’m 

going out this week, I’m going out’” (P13). As demonstrated by these comments, peers can have 
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a strong influence on students, which both positively and negatively impact their ability to meet 

the 24HMG recommendations.  

4.2.2.3 University Culture. A unique subtheme highlighted by QU focus groups was the 

impact of the university culture on movement behaviours. Students spoke of university culture as 

subjective social expectations students put on themselves by being at a specific institution. 

University culture acted as a barrier to first-year QU students meeting the 24HMG 

recommendations. QU students discussed the impact that celebrations and holidays had on 

performing healthy movement behaviours. One student explained: “When homecoming comes 

around, the last thing I’m thinking of is going to the gym cause like, it’s going to be like, the next 

like, week and a half is going to be super detrimental to my body so...” (P24). When asked about 

the specific aspects of the social environment that influenced these behaviours, one student 

stated, “I think the partying culture here [P01 agrees] …obviously if you drink, then you’re not 

going to be waking up to go to the gym” (P12).  

Several students explained that they highly valued building new friendships in the first 

year of their studies at QU. Across all QU focus groups, students expressed a fear of missing out 

on social events, as being absent from events may impede the creation of new relationships: 

If you have friends who go out until like 4 a.m. every morning then there’s that like fear 

of missing out right, where you don’t want to not go out with them. Then you realize that 

it’s 4 a.m. and you have an 8:30 the next morning, and then you’re not sleeping, then 

you’re tired and you don’t want to work out, you just want to sit around and watch 

Netflix in your bed all day, so like it really does kind of, I think that like fear of missing 

out aspect is like, really, really big in university. (P08)  
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To summarize, QU students illustrated high social expectations for themselves, which can further 

impede their desire to perform healthy movement behaviours at the recommended amounts. 

4.2.2.4 Broader Culture. Due to the increasing normalization of technology and Internet 

use in their everyday lives, students widely discussed the influence of ‘broader culture’ on their 

abilities to meet the 24HMG. For example: 

I think that I’m addicted to my phone, so there’s just this whole thing of when I have a 

second I will open my phone. I don’t feel like I ever sit down and I’m not on my phone 

just chilling, like everyone, I feel like everyone has that same mentality. If you’re just 

sitting there with no phone, it’s weird. (P04) 

Students shared that some cultural norms, such as pervasive use of social media, adds pressure to 

achieve a specific body type, which may encourage students to perform PA, as another 

participant noted:  

When you’re on social media all of the time, you’re seeing all these like, people and like, 

I don’t know, it makes you like, I don’t know, it definitely influences me and my mental 

health and like how I’m viewing myself and like, I’d rather go to the gym than sleep 

because like, I’m going to look better. (P01)  

Participants also explained how the fear of judgement from others could negatively impact their 

mentality towards healthy movement behaviours:  

I feel like if I’m sitting in the library, and then I get up to go on a walk, people would just 

be like ‘what’s this girl doing laps in the library’. I’m cautious about people around me 

and what they think of me (P04).  

Despite varying characteristics of the broader culture, societal norms and the fear of judgement 

by others had a negative impact meeting the 24HMG recommendations as discussed by students.  
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4.2.2.5 CFIR Domains: Inner Setting and Outer Setting. Given the social environment 

includes subthemes related to the network of relationships that have an influence on an 

individual, as well as the cultural environment in which the individuals are part of, the theme of 

the social environment was mapped onto two CFIR domains: inner setting and outer setting. The 

inner setting draws attention to the features of campus within which the students spend most of 

their time. Subthemes relevant to the inner setting include familial and peer influences and 

university culture. The outer setting underlines factors beyond an individual’s control that have 

influence on the inner setting. The subtheme relevant to the outer sitting was the broader culture.  

4.2.3 Physical Environment 

The final theme that influenced whether first-year students met the 24HMG 

recommendations was the physical environment. Students reported that the physical 

environment, including infrastructure and environmental conditions that impact 24HMG 

recommendation adherence, contain factors that indirectly influence movement behaviours. Four 

subthemes made up the physical environment: residential environment, proximity to university, 

campus environment, and weather conditions.   

4.2.3.1 Residential Environment. The residential environment – features of the 

environment in which students lived – was discussed by students as both a barrier and facilitator 

to meeting the 24HMG recommendations. Students who lived in a university residence building 

discussed their residential environment as both as barrier and facilitator. Several students shared 

their living space with one or more students and discussed the influence their roommate(s) had 

on their ability to abide by the sleep recommendations of the 24HMG. Typically, students 

mirrored their roommates’ actions: “She wakes up early, and that probably helps me get up early, 

and like, if she goes to bed and I realize it’s 1:00 a.m., I’m like, ok I need to go to bed” (P12). 
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However, some students found it difficult to maintain regular sleep habits if their roommate had 

an unhealthy sleep schedule: “I have a roommate, so sometimes it can literally just be like, lying 

in my bed, waiting for the lights to go off” (P13). Students who lived in single rooms did not 

seem to share these difficulties, as another student shared: “I was in a single room, so I had that 

opportunity to shut my door...rather than like, maybe if you had a roommate like, you shut that 

door, but you’re still being social with that person anyways” (P15). Depending on the type of 

residence room, the influence of a roommate can hinder, but also encourage, healthy sleep 

behaviours. 

 Other factors within the residential environment that hindered meeting the 24HMG 

recommendations for sleep included the temperature and brightness of residence rooms: 

I remember just like, trying to figure out like, temperature fluctuations, like there was a 

lot of times where my room would be cold, or it would be really hot, and I couldn't just 

figure out, like finding the right temperature for my sleep, because I do like to sleep in a 

little bit of a colder environment. (P11)  

Interestingly, only UBC students who lived in residence discussed brightness as a barrier to 

attaining quality sleep: “They have those small little blinds but then the light still comes in. I 

don't know, I’m just someone that needs it to be super dark” (P65).  

 Factors within the wider residential environment (i.e., the area of living space outside of 

the residence room but within the residence building) also had an impact on meeting sleep 

recommendations. Increased noise levels of other individuals within the same residence building 

as the participants acted as a barrier to attaining the 24HMG sleep recommendations: 

I can hear everything! I can hear the girl living beside my room talking to her parents and 

she can hear me talking to my parents. Um, that’s kind of sad. And I live on a floor full of 
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musicians who like to play their guitars and their ukuleles at like, 1 in the morning…I do 

not want that. (P67) 

In contrast, quieter residential environments had a faciliatory effect on sleep quality and quantity. 

For example, students had increased control over consistent bed times with fewer distractions: 

“My dorm’s really like, like no parties on the weekend and stuff. It’s really nice like whenever 

you want to go to bed, you just go to bed” (P18). As discussed, factors within the residential 

environment have a large influence on students’ ability to abide by the sleep recommendations of 

the 24HMG. 

4.2.3.2 Proximity to University. The distance of a student’s residence to the institution’s 

campus was an important feature impacting movement behaviours; however, the discussions 

varied depending on the setting. As the majority of QU participants lived in residences on 

campus, the vicinity to the school gym likely increased their PA levels: “I definitely go to the 

gym way more now than I did at home because I would have to drive to the gym...being on Main 

[campus] is definitely helpful for that” (P12). In other instances, students who lived off campus 

commented that walking to school positively impacted their PA behaviour: “I would say I 

walked a lot this year because I live like, 20-25 minutes off res, and so I would walk” (P38). As 

QU students who are not in residence still tend to live very close to campus, close proximity of 

living to campus was seen as a facilitator to meeting the PA recommendations of the 24HMG.  

 Students at UBC had a different experience with meeting movement behaviour 

recommendations as commuting to campus from far distances was frequently discussed amongst 

participants. Multiple students stated that their commute to campus was approximately two hours 

in each direction and the time spent commuting actually increased fatigue and SB: 



 63 

Having to wake up two hours before class starts like, that’s a little bit painful! So I totally 

understand. And it’s true like, I would prioritize, mostly when you’re commuting like, 

late and during rush hour. So when I get home, I’m going to sleep, I’m not going to go to 

the gym probably because I’m going to be exhausted from all the busing and taking the 

Sea Bus and stuff. (P73)  

Commuter students at UBC commonly felt that if their commute length was decreased, they 

would “be able to meet the guidelines because so much of [their] time is dedicated just towards 

moving from point A to point B” (P60). UBC Students who lived on campus experienced similar 

facilitators to increasing light PA as QU students did: “I live on campus, so I just walk 

everywhere” (P62).  

Overall, proximity to university was a distinctive subtheme which was discussed 

uniquely to each institution. QU and UBC students shared that closer proximity of living to 

campus has a positive influence on increasing healthy movement behaviours, when compared to 

commuting to campus. 

4.2.3.3 Campus Environment. Various features of the physical space on campus 

influenced whether participants felt they could meet the 24HMG. First, participants expressed 

that some aspects of the learning environment facilitated healthy movement behaviours. For 

example, professors sometimes promoted breaking up SB in class: “One of my profs, whenever 

we have, we have an hour and a half class and we have our 5-minute break, she’s like, please 

stand up, please stretch, don't just sit during your break” (P42). Second, other students explained 

how courses with laboratories often broke up sedentary periods: “I may sit in lectures all day, but 

I found labs, 3 hours a day, I’ll just be standing all the time as they don’t let you use the chairs” 

(P14). However, students also spoke about how some learning environments around campus 
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present barriers to performing healthy movement behaviours. One student spoke to the structure 

of the academic setting and noted, “The way that classes are accessible requires you to be in a, in 

a seated auditorium for a two-hour lecture or um, to spend most of your time in the library doing 

your readings or whatever” (P29). Various students spoke to the idea of how norms in academia 

involve students completing coursework seated.  

 Similar to learning spaces on campus, athletics and recreational spaces on campus both 

encouraged and hindered meeting the 24HMG recommendations. Students felt as though that the 

flexibility in the hours of operation, as well as the variety of amenities provided at the athletics 

centre facilitated their ability to meet PA recommendations: “There’s a lot of really cool facilities 

that I didn’t know about. They have like, a squash area, basketball, volleyball, like there’s a 

pool!” (P02). In contrast, participants also explained how the lack of advertisement surrounding 

extra-curricular activities such as intramural sports, was a prominent barrier to performing PA:  

I missed out on like, first semester basketball intramurals just because like, I wasn't like, I 

didn't even know things were going on when I first got to the university, and by the time I 

got it figured out, like, the season had already started and it was too late. (P25) 

Students also spoke to barrier of managing overcrowded athletic spaces on campus: “When you 

go to the on campus gym…it's really hard to get weight training in because there’s so many 

people there” (P68).  

 Notably, there was a large difference in the discussion of accessible PA facilities on 

campus between participants from each institution. QU students deemed these services as a 

facilitator to meeting PA recommendations, as explained by one participant, “I find that 

accessibility to the gym really helps with the strength stuff, um, before when I was at home, I 

didn’t have a gym membership, so it was harder to do muscle strengthening and that stuff” (P19). 
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However, discussion around accessibility of PA facilities on UBC’s campus was framed around 

financial barriers, given students are required to pay for a campus gym membership; one student 

argued that “even just spending the money” (P61) and “thinking about a membership to a gym” 

(P61) was an added stressor. Another participant echoed this statement about financial burdens 

related to PA: “When I can figure out some way to do something [PA related] and it’s not going 

to break the bank, then I’m definitely more motivated” (P63). In summary, QU students 

discussed the included membership fee to the PA facility in their tuition as a facilitator, while 

UBC students expressed the additional cost of opting into a PA membership as a barrier, to 

meeting the PA recommendations in the 24HMG. 

 Students discussed safety concerns on campus as another barrier that contributed to 

meeting the 24HMG recommendations. Students expressed concerns of theft as a barrier to 

breaking up prolonged sitting in learning environments such as the library: “I would feel like 

someone’s going to take my stuff too and steal it so it’s like oh I can’t be gone longer for than 

like five minutes because someone’s going to take my laptop, it’s pretty easy to do” (P03). 

Generally speaking, all participants agreed that the size of their respective campuses facilitated 

light PA. In particular, students expressed that they enjoyed the ability to get around campus by 

foot: “Even just walking to class, being outside, that’s definitely like, it’s just handed to you. A 

lot of us don’t have cars to take to class every single day, so you’re just kind of forced to walk, 

which is nice” (P15). 

4.2.3.4 Weather Conditions. Finally, the influence of weather acted as both a barrier and 

facilitator to meeting the 24HMG recommendations of first-year university students from both 

institutions. Students relayed that warm and sunny weather conditions increased their intentions 
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of performing PA, whereas cool and damp weather hindered their motivation to perform PA. 

One student expressed: 

I feel like the weather really influenced when I would go, because if it was really cold, I 

would obviously be less incentivized to walk the 20 minutes to the gym. But if it was 

warm, I’d be obviously like more down to like, walk. So like in the winter, I didn’t go as 

much, but like fall and kind of even February when it was a bit warmer, I went more. 

(P39) 

Although unpredictable, weather conditions had an influence students’ performance of healthy 

movement behaviours.  

4.2.3.5 CFIR Domains: Inner Setting and Outer Setting. Like the theme of the social 

environment, the physical environment was also mapped onto the two CFIR domains of the inner 

setting and the outer setting. This theme includes subthemes related to the structural 

characteristics of the physical environment, and the availability of resources at each institution in 

relation to achieving 24HMG recommendations.  Subthemes relevant to the inner setting 

included the residential environment, proximity to university, and campus environment. The 

subtheme relevant to the outer setting is weather conditions. 
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Chapter 5 

Discussion 

5.1 Summary of Key Findings 

The purpose of this study was to explore the multilevel factors that allow and/or restrict 

first-year university students to meet the PA, SB, and sleep recommendations featured in the 

24HMG, with the aim to identify students’ perceived barriers and facilitators to performing 

healthy movement behaviours. We identified a total of three themes and 13 subthemes which 

represent the influential factors affecting students’ movement behaviours. Through mapping 

findings onto the CFIR domains, this study also unpacks the levels of implementation at which 

the factors influence movement behaviours. The challenges faced by students directly relate to 

how the individual prioritized meeting 24HMG recommendations (characteristics of individuals 

involved), and indirectly relate to the social and physical environments (both acting at the inner 

setting and outer setting). Despite the contextual differences between the participating 

institutions (i.e., population size, campus size and culture, and percent of students living in on 

campus residence), several common barriers and facilitators were identified. Collectively, study 

findings offer some recommendations to inform the implementation of the 24HMG on a 

university campus.  

5.2 Barriers and Facilitators to Movement Behaviours  

Throughout interpretation of focus group conversations, common influencing factors 

were considered for each movement behaviour. Below, the influencers will be discussed by 

behaviour. Section 5.3 will elaborate on how the findings can help inform an implementation 

intervention design.  

5.2.1 Movement Behaviours on a Continuum  
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In order to develop an intervention that fully encompasses the continuum of movement 

behaviours, understanding how to target each movement behaviour in isolation is necessary 

before considering how to target them simultaneously. This is the first study to examine the 

barriers and facilitators to university students meeting recommendations of all three movement 

behaviours. Although students understood the connection and impact of the continuum of 

movement behaviours, students were overwhelmed by concurrently changing multiple 

behaviours. Therefore, focusing on changing one behaviour at a time may be a feasible direction 

for intervention development (King et al.,1996; Spring et al., 2004; Sweet & Fortier, 2010); 

given all three behaviours are interrelated, changes in one behaviour may impact other 

behaviours. Developing an intervention which sequentially focuses on movement behaviours, 

while further highlighting the interconnectedness of movement behaviours, may help students 

feel less overwhelmed. 

5.2.2 Physical Activity 

Findings suggest that influencers of PA operate mainly at the individual level, with a few 

aspects derived from the inner setting depending on the institution. Students seemed to achieve 

the recommended amount of PA if they valued PA relative to other behaviours. Ferguson, Bargh, 

and Nayak (2005) explain that highly valued attitudes towards a given stimuli have the ability to 

guide an individuals’ actions. Further, health behaviour change theories suggest that intentions to 

perform behaviors can be predicted through self-efficacy, outcome expectancies, and intentions 

(Schwarzer, 2016). Thus, students’ motivation to perform PA can vary based on their perceived 

ability to execute PA in combination with expected outcomes of performing or not performing 

PA (Schwarzer, 2016). Our results are consistent with previous literature, as students who 

expressed high self-efficacy and positive outcomes of performing PA described these as 
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influential factors to form intentions to perform PA (Dishman et al., 2004; Schwarzer, 2016). 

Further, students who discussed low self-efficacy and negative outcome expectancies of 

performing PA had decreased intentions to perform PA.  

Health behaviour change theories suggest that volitional factors of performing behaviours 

are best predicted from an individual’s stated intention to participate in the activity (Schwarzer, 

2016). Consistent with previous literature (Munson & Consolvo, 2012; Wicaksono, Hendley, & 

Beale, 2019), participants explained how goal setting, setting reminders, and planning ahead 

aided in the execution of achieving movement behaviour recommendations. In addition, 

evidence indicates that environmental determinants beyond an individual’s control can have a 

negative impact on the gap between having intentions to perform a behaviour and execution of 

the behaviour (Gyurcsik, Bray, & Brittain, 2004; Lacaille et al., 2011). The intention-behaviour 

gap highlights that although individuals intend to change and maintain a behaviour, many will 

not follow through with their intention (Faries, 2016). As such, one notable barrier unique to 

UBC students was the challenge with accessing fitness facilities due to additional fees (Anjali & 

Sabharwal, 2018; Rodenbaugh, 2016), with this barrier operating at the inner setting level. 

Overall, to inform intervention development, it is recommended that implementation 

interventions use strategies at the individual level and inner setting to improve PA behaviour 

among university students. 

5.2.3 Sedentary Behaviour  

Findings suggest that influencers of SB operate mainly at the inner and outer setting. 

Students articulated that learning spaces, such as libraries and lecture halls, were environments in 

which most of their time was spent in SB. In addition, students also explained their difficulty 

with breaking up SB due to the normative culture of completing academic responsibilities while 
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seated. Students explained that traditional learning spaces typically encouraged SB; however, 

standing desks within these environments, as well as having instructors who encouraged standing 

breaks during lecture, facilitated breaking up SB while completing academic responsibilities 

such as studying and attending class, respectively. Consistent with previous literature (Benzo et 

al., 2016; Moulin & Irwin, 2017), students emphasized that they spent most of their waking 

hours seated and that the transition to university indeed result in increased workloads and sitting 

for the entire duration of class time.  

Although previous literature suggests intervening on SB at the individual level (Barone 

Gibbs et al., 2018; De Greef et al., 2010; Dewa et al., 2009; Rawlings et al., 2019), findings of 

this study suggest that intervening beyond the individual level (i.e., at the inner and outer 

settings) may reduce SB among university students. Thus, it may be important to intervene at the 

inner setting to create a learning environment that facilitates breaking up SB, which can 

eventually form a new cultural norm (which operates at the outer setting level) of breaking up SB 

while completing academic responsibilities. Therefore, to inform the development of 

interventions aiming to decrease SB, it is recommended that strategies selected extend past the 

individual level, into the inner and outer settings.  

5.2.4 Sleep 

Findings suggest that influencers of sleep operate both at the individual level and the 

inner setting; obtaining quality sleep is largely influenced by individual behaviour change 

factors, as well as factors within the environment (i.e., living in residence and within a close 

proximity to campus). Similar to PA, whether students were to achieve the recommended 

amount of sleep had a relationship with how much they valued sleep relative to other behaviours. 

Sleep behaviour was also impacted by students’ perceptions of the consequences of not obtaining 
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the recommended amounts of sleep. Outlined by health behaviour theories, factors which lead to 

forming intentions to execute behaviours stress the importance of outcome expectancies and 

attitudes towards the behaviour (Schwarzer, 2008, 2016). As such, students who valued other life 

aspects (e.g., academic related tasks, socializing) greater than adequate sleep discussed low 

levels of sleep during the focus groups.  

Barriers to attaining adequate sleep operated at multiple levels. The residential 

environment and the proximity of living to campus – factors that were not considered as within 

an individual’s direct control – greatly influenced attaining adequate sleep levels. Students who 

obtained adequate amounts of sleep described their residential environment as quiet and 

peaceful. Further contributing to obtaining recommended amounts of sleep was living with other 

individuals who valued obtaining recommended amounts of sleep. In contrast, similar to 

previous findings, students who discussed poor sleep patterns described their residential 

environment as loud and distracting, with little control over temperature and brightness (Kawada, 

2011; Qin & Brown, 2017; Sexton-Radek & Hartley, 2013). The proximity of campus also had a 

detrimental impact on students’ sleep adequacy. For example, students who commuted to 

campus explained difficulty with early wake and late bed times to accommodate the lengthy 

travel times to and from the university. These findings provide additional evidence for the 

relationship between lower sleep levels and commuting (Kim et al., 2019; Pereira, Moreno, & 

Louzada, 2014; Voulgaris, Smart, & Taylor, 2017). Thus, to improve sleep amongst university 

students, it is recommended that experts intervene at multiple levels, including the individual 

level and the inner setting. 

5.3 Implications for Implementation Intervention Design 
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In line with the KTA framework (Graham et al., 2006), this study assessed barriers and 

facilitators to knowledge use. Study findings provide insight into the next step of the action cycle 

regarding the development of recommendations to inform the implementation of the 24HMG on 

a university campus. Based on our findings, barriers and facilitators operate at and beyond the 

individual level, and students’ behaviours are indeed impacted by the inner and outer settings. 

Thus, it is important to develop an implementation intervention which targets multiple levels of 

influencers and promote sequential rather than concurrent changes in movement behaviours. 

Below are recommendations for intervention development based on the outcomes of the present 

study. 

Given the results, students may be most interested in changing sleep behaviours. 

Consistent across focus groups, students indicated that sleep had the greatest impact on day-to-

day functioning when compared to PA and SB. This finding can be explained through the short-

term benefits associated with getting adequate amounts of sleep, which are more salient to this 

age demographic when compared to the short-term benefits associated with increasing PA and 

reducing SB. Literature supports the idea that young adults may be more motivated to change 

behaviours based on short-term benefits, as young adults tend to have an inflated sense of 

immunity to long-term negative health outcomes (Giles & Brennan, 2015; Johnson, McCaul, & 

Klein, 2002; Millstein & Halpern-Felsher, 2002; Reyna & Farley, 2006). While health risk 

perceptions influence health behaviours and intentions (Craciun et al., 2010; Mantler, 2013), 

individuals who experience higher risk perceptions (e.g., low energy, fatigue, unproductivity) for 

a behaviour (e.g., inadequate sleep) are more likely to form behavioural modifications to reduce 

the risk (Schwarzer, 2008; Weinstein, Sandman, & Blalock, 2008). To summarize, to increase 

healthy movement behaviours, it is recommended to develop an intervention targeting students’ 
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sleep behaviour at the individual level and the inner setting by increasing promotion of sleep 

hygiene importance, sleep resources, and accommodating for the residential environment in 

which students live, before targeting PA and SB.  

Findings from Janssen et al. (2020), which indicate that time spent in PA has the largest 

association with health impacts, in combination with support from the data suggest that PA 

should be the next behaviour to target. It is recommended that health behaviour change 

interventions to increase PA among university students should target self-efficacy and positive 

outcome expectancies at the individual level, as suggested by the results of this study. 

Additionally, it is recommended to subsidize additional costs to alleviate financial barriers 

associated with meeting PA 24HMG recommendations. As QU includes athletic facility fees 

within tuition expenses, PA facilities are accessible to all students, unlike those at UBC. 

Therefore, PA should be targeted through an individual level, as well as an inner setting level 

intervention to increase intentions to perform PA and to provide access to available resources 

that help facilitate PA.  

Finally, to effectively target SB, it is recommended that a policy requiring instructors to 

provide students with standing break opportunities in class should be implemented and enforced. 

Such a policy can eventually create a culture shift in professors’ expectations of students to 

remain seated in class, and in students’ expectations of the posture they should assume during 

lectures, altering the norms of remaining seated in lecture halls. At institutions where this policy 

does exist, it is recommended that the policy is enforced at the department level. An additional 

avenue for sustained change may be modifying the built environment to include decisional cues, 

such as posters or plaques, that remind students to break up SB (Mnich et al., 2019). To inform 

intervention development, it is recommended that focus is extended past the individual level, into 
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the inner and outer setting. By altering the cultural norms and the physical environment, students 

may be inclined to break up SB more frequently. As such, an inner setting level intervention to 

decrease SB that targets the physical environment, which can eventually form a new cultural 

norm (operating at the outer setting level) of breaking up SB while completing academic tasks, 

should then be considered. 

Using the above recommendations, the 24HMG KT team will able to move to the next 

step in the KTA framework - select, tailor, and implement strategies that optimize movement 

behaviours in line with the 24HMG. To maximize intervention feasibility and effectiveness, the 

perceptions of key campus stakeholders (e.g., professors, library staff, residence advisors, 

athletic facility staff) should also be considered. Including a stakeholder perspective will provide 

further insight on the factors that may influence the implementation of the 24HMG 

recommendations on campus, bring attention to any gaps that may exist with current strategies in 

place to promote a healthy campus, and shed light on the feasibility of intervention strategies 

within their context.  

5.3.1 Core Components and Adaptable Periphery 

The CFIR highlights aspects of interventions which include core components and 

adaptable periphery. Core components are essential elements of the intervention that remain 

consistent throughout, and the adaptable periphery are the modifiable elements in which the 

intervention occurs (Damschroder et al., 2009). When developing an intervention to improve 

students’ movement behaviours on university campuses, the core components that should remain 

consistent across interventions include targeting each movement behaviour at the levels detailed 

above. On the other hand, adaptable components should be tailored specific to the institution (i.e. 

context) in which the intervention is taking place. Based on these results, interventions should be 
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tailored depending on the type of residential environment in which students live, the proximity of 

living to campus, as well as the social aspect of the university culture, as these three subthemes 

were the most prominent differences between institutions.  

As demonstrated throughout literature (e.g., Hall et al., 2014; McEachern et al., 2019), 

some influencers can be both a barrier and facilitator, depending on the context. In the current 

study, contextual differences were highlighted between students who lived with family members 

compared to students who lived with peers. Although students who lived with family members 

discussed present social barriers to PA and SB, they did not discuss their residential environment 

as a barrier to attaining adequate amounts of sleep. When compared to students who lived with 

peers, discussion of familial upbringing as a facilitator to performing healthy movement 

behaviours took place as well, but barriers to sleep were largely attributed to the residential 

environment and socializing with peers. This finding may be explained through students’ higher 

comfortability with the habitual environment, when compared to moving into a new living space 

with less control over noise, brightness, and temperature regulations. Interventions should adapt 

accordingly based on the students’ residential environments. 

Discussions surrounding the far proximity of living to campus as an impacting factor to 

movement behaviours was only reported in UBC focus groups. Specifically, students who did 

not live in close proximity of campus (e.g., cannot walk to campus), commonly spoke about 

difficulty with scheduling in time for PA, as well as attaining few hours of sleep, due to trying to 

accommodate for long travel times to and from campus. This finding may be attributed to 

financial constraints, as cost of living increases closer to campus (The University of British 

Columbia, 2018b). Alternatively, students may choose to commute into campus due to cultural 

standards, a lack of interest in living on campus, comfort of their own bed, privacy, and family 
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meals. Further research should explore intervention strategies which engage family members, as 

this may be beneficial for students living with family who commute into campus. 

Further, socializing with peers seemed to be tied into various aspects throughout focus 

group discussions at QU in comparison to UBC. This finding may be explained by the 

differences in location of each campus in relation to their surrounding communities, costs of 

living, and commute time to campus. QU students discussed high value and the importance of 

socializing with peers, and how peers facilitated and/or hindered healthy movement behaviours. 

Although focus group discussions at UBC acknowledged the influence of peers, it seemed as 

though this factor was not nearly as prominent of a social norm as it was at QU. Social norms – 

common standards for behavior, set by and for members of a social group (Cialdini & Trost, 

1998) – have been identified as an important determinant of performing healthy behaviours and 

have been incorporated into a number of health behaviour change theories (Anthenien et al., 

2018; Cialdini & Trost, 1998; Dempsey, McAlaney, & Bewick, 2018). As norms can have the 

power to be the greatest influence on behaviours in a group which an individual strongly 

identifies (Burns et al., 2008), this may explain the collective discussion of the importance of 

socializing at QU. The importance of socializing may not have been spoken about in UBC focus 

groups due to a handful of possibilities. First, it is possible that students may have felt 

uncomfortable discussing matter related to socializing and partying with friends with an 

interviewer who is a post-doctoral fellow. Although the UBC researcher was an insider in terms 

of sharing campus space with students, the participants may have viewed her as an authority 

figure, and therefore did not feel comfortable revealing such information. Another possibility 

could be attributed to UBC students placing less value, when compared to QU students, on 

socializing with friends, and consequently, socializing was not spoken about in the same context.  
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The subtheme of university culture was also distinctive to QU focus groups. University 

culture was strongly linked to social norms that QU students seemed to comply to, which 

resulted in a negative influence on movement behaviours. The present study confirms previous 

findings and contributes additional evidence that suggests peer influences has a strong impact on 

health behaviour, as individuals comply to social norms of the larger group.  

5.4 Potential Intervention Strategies 

Interestingly, without being explicitly prompted during focus groups, students discussed 

hypothetical ideas for an on campus intervention (see Table 5 for a full list of ideas from 

students). One example of a preferred strategy was to use in-person delivery through peer-based 

education. Students may have strong trust in peers and older students due to shared experiences 

and lifestyles as a university student. Therefore, future interventions should consider 

disseminating guideline information through individuals who share similar characteristics as the 

target population. 

 Generally, increasing awareness of resources to improve healthy movement behaviours 

can be a starting point for an intervention. It was noted that during focus group discussions, 

conversations surrounding existing resources that facilitate healthy movement behaviours 

throughout campus did not include resources for improving sleep quality and quantity. The 

absence of discussion of sleep resources could be attributed students’ lack of awareness of 

existing resources, students’ undesired urge to seek out resources for sleep, or low promotion of 

existing resources from campus stakeholders. Students living on campus in residence seemed to 

hold the belief that quality of sleep is beyond the individual’s control and is attributed to the 

environment in which they sleep. However, there are institutional policies that can be put into 

place to support positive sleep behaviour in residences. For example, policies can be enforced 
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that minimize noise levels so students can improve their sleep quality and duration. As both 

institutions provide resources for sleep, students may also benefit from an increase in the 

promotion of existing resources related to sleep on campus. 
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Table 5 
 
Potential Intervention Strategies Based on Study Findings 
Behaviour Influencing factor CFIR Domain Core vs. adaptable* Intervention strategy suggested by 

participants** 
  Individ Inner Outer   
PA Self-efficacy X   Core  
 Outcome 

expectancies 
X   Core  

 Goal setting X   Core  
 Planning X   Core  
 Setting reminders X   Core  
 Facility access  X  Core Increased accessibility of fitness 

classes at on-campus facilities 
(flexible class times, greater class 
capacities) 

SB Learning spaces  X  Core More areas where students have the 
option to stand and do work (e.g., 
standing desks or exercise desks) 

 Norms about sitting   X Core  
Sleep Outcome 

expectancies 
X   Core  

 Attitudes  X   Core Mandatory educational classes or 
workshops about the importance of a 
healthy, active lifestyle may increase 
motivation to meet the guidelines 

 Noise levels  X  Adaptable Enforcement of quiet hours in 
residences 

 Temperature/ 
brightness 

 X  Adaptable  

 Commuting   X  Adaptable   
 University culture  X  Adaptable  In-person delivery of guideline 

recommendations by peers 
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Note: CFIR = consolidated framework for implementation research; Individ = characteristics of individuals involved; Inner = inner 

setting; Outer = outer setting; PA = physical activity; SB = sedentary behaviour.  

*Core components are consistent across campuses. Adaptable components of the intervention will be tailored to the context. 

**Where cells are blank, students did not provide suggestions for intervention strategies. 
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5.5 Study Strengths 

This study was the first to explore students’ perceived barriers and facilitators to 

integrated movement behaviours on a university campus. A strength of this study is the use of 

the KTA framework to aid in the development of a sustainable evidence-based intervention to 

increase healthy movement behaviours amongst university students. This study assessed the 

barriers and facilitators to knowledge use, and can provide information needed to select, tailor, 

and implement interventions on university campuses. 

Another strength of this study is the use of the CFIR at all stages of the research process 

(e.g., study design, data analysis), which has been recommended in the literature (Kalkan et al., 

2014; Kirk et al., 2015). Most literature suggests intervening at the individual level (e.g., Barone 

Gibbs et al., 2018; Kloss et al., 2016; Rawlings et al., 2019; Skår et al., 2011), however, using 

the CFIR enabled us to gain a thorough understanding of the factors influencing students’ 

movement behaviours at multiple levels, beyond the individual. In turn, this will allow future 

researchers to consider the breadth of variables when developing an intervention designed to 

successfully promote healthy movement behaviours on a university campus. 

 In addition, the qualitative approach of this study through focus groups allowed for a 

deep understanding of experiences and possible factors influencing performance of healthy 

movement behaviours from the perspectives of the individuals directly involved (Ritchie et al., 

2014). Diverse outlooks discussed in focus groups provided a comprehensive view of movement 

behaviour influencers. Further, focus groups may have also functioned as learning opportunities 

for students by enhancing their knowledge and awareness of other students’ habits to perform 

healthy movement behaviours and meet guideline recommendations.  
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Lastly, a rigorous approach was taken for this study. The use of a second coder and 

critical friend throughout data analysis challenged authors’ assumptions and encouraged multiple 

perspectives to enhance reliability of study results (Cebrián, 2016; Kember et al., 1997; Tracy, 

2010).  The data are also theoretically significant as it will provide valuable insight to barriers 

and facilitators that exist at multiple levels. These findings will be used to inform intervention 

development to improve movement behaviours on university campuses across Canada. 

5.6 Study Limitations 

Despite the aforementioned strengths, it is important to acknowledge various limitations. 

The first limitation is the abrupt change to the study protocol due to the impacts of the COVID-

19 pandemic. The national closure of campuses amidst data collection posed challenges, as in-

person focus groups were forced to be transitioned to an online platform. Although the remainder 

of the data collection was completed online, literature suggests that data quality is unaffected by 

the mode of data collection (Janghorban, Roudsari, & Taghipour, 2014; Shapka et al., 2016). 

While online data collection aided in the ease of participation amongst QU students, UBC 

students expressed lower levels of interest in participating in focus groups and appeared to prefer 

to participate in-person. UBC students may have also felt overwhelmed with the lifestyle 

changes associated with COVID-19. However, the research team was able to recruit a total of 34 

participants from UBC and collected substantial data despite of the setbacks associated with the 

changes due to COVID-19. 

Further, technological concerns presented some issues during data collection. Some 

sentences were harder to transcribe than others due to participants’ volume settings and 

individuals cutting out due to poor internet connection. In addition, two focus groups were not 

recorded due to an error in the settings of the online platform. However, unrecorded audio focus 
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groups contributed to data analysis without providing direct quotes from these focus groups as 

both the researcher and research assistant took notes during focus groups. During the analysis 

process, the student investigator noted that participants in these unrecorded sessions reiterated 

thoughts of past and future focus groups. As such, the results reflect the data collected from all 

participants. Moving forward, it is important to consider the potential advantages and 

disadvantages of utilizing technological aids throughout data collection, and to develop 

appropriate strategies to alleviate these drawbacks in advance. 

Another limitation of this study is the majority of focus group participants at both 

institutions identified as female, most participants were in Arts and/or Science programs, and 

majority of QU participants identified as White/Caucasian, while majority of UBC participants 

identified as Asian/Asian American. Females tend to express higher levels of interest in 

participating in discussion based research (Bergman et al., 2010; Markanday et al., 2013). 

Therefore, individuals who are less likely to participate in a study will be under-represented and 

those who are more likely to participate in a study will be over-represented relative to others in 

the general population, to which conclusions of the study are to be applied (Šimundić, 2013). 

However, the sample of participants are mostly representative of each institution given that 

69.2% of first-year students at QU are in the Arts and Science program, 75% of QU students 

identify as White/Caucasian, and 60% of first-year students identify as female (Queen’s 

University, 2019c, 2019d). Similarly at UBC, 51% of the first-year students are in Arts and 

Science programs, while 56% of students identify as female (The University of British 

Columbia, 2018a). Comparable data related to race was not available at UBC. As such, a 

representative sample of students at each institution was included in the study, and findings 
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provide breadth and insight into the nature of students’ experiences through the focus group 

discussions. 

Next, QU students collectively expressed difficulty with attaining adequate amounts of 

sleep. However, self-report data from the preliminary survey findings suggested that these 

students actually met sleep recommendations. While UBC students discussed greater ease of 

meeting sleep recommendations when compared to QU students, UBC students self-reported 

statistically significant lower levels of sleep on weekdays in the preliminary survey than QU 

students. This discrepancy may be because individuals are often biased when self-reporting 

personal health behaviours on surveys (Althubaiti, 2016; Lauderdale et al., 2008). Students may 

have over emphasized the thought of obtaining adequate or inadequate amounts of sleep by 

wanting to comply with the group during focus group sessions (Ritchie et al., 2014; Sim & 

Waterfield, 2019).Values should be interpreted cautiously given the use of self-report measures 

to collect preliminary participant demographic and movement behaviour data.  

Finally, there is limited published literature on the integration of movement behaviours. 

Therefore, the impact of movement behaviour change sequentially has not yet been studied, so it 

is unknown if sequential behaviour change is appropriate to target movement behaviours on a 

continuum. Future research should consider studying PA, SB and sleep collectively to advance 

the field as we move towards intervention design and development.  

It should be noted that following deductive analysis, two CFIR domains were excluded 

(intervention characteristics and process of implementation). The barriers and facilitators 

discussed among students did not map onto these domains, as an intervention implementing the 

24HMG on campus has not been developed. Once an intervention has been developed and 

implemented, intervention characteristics and process of implementation can be studied. 
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5.7 Conclusion 

In summary, perceived barriers and facilitators to meeting the 24HMG recommendations 

by first-year university students operate at multiple levels. To our knowledge, this is the first 

study to explore barriers and facilitators to meeting the recommendations of the new Canadian 

24HMG among first-year students on a university campus. In turn, these nuanced understandings 

of factors that influence movement behaviours of first-year students on a university campus offer 

insight to intervention development. Researchers should intervene the individual level, inner 

setting, and outer setting in order to improve movement behaviours among university students. 

The recommendations can be used to inform the development and delivery of an optimal 

intervention that can be transferred across institutions throughout the nation by incorporating 

core intervention components, while adjusting adaptable periphery to the local context.   
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Appendix A 

Statement of Change 

No changes were made from the approved thesis proposal submitted in: May 2020. 
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Appendix B 
Eligibility Screening Questionnaire 

 
Item 1: Eligibility screening questions 
 
Instructions: Please fill in the following information about yourself. 

1. Are you over the age of 18 years? 
❑ Yes 
❑ No 

 
2.  Can you read and speak in English?  

❑ Yes 
❑ No 

 
3. Do you self-identify as having a medical condition and/or disability that would prevent 

you from meeting a recommended amount of physical activity, sedentary behaviour, or 
sleep? 

❑ Yes 
❑ No 

 
4. Are you in your first year of undergraduate studies at Queen’s University or The 

University of British Columbia (full-time)?  
❑ Yes 
❑ No 

 
Item 2: Ineligible message to participants 
 
Note: Participants must respond to eligibility questions as (yes, yes, no, yes) in order to continue 
to the rest of the demographic questionnaire. If they are not eligible to participate, they will be 
redirected to a screen, thanking them for their interest and inform them that they are not eligible 
to participate. 
 
Message for ineligible participants: 
 
“Thank you for showing your interest in this study; however, you are ineligible to participate. 
Thank you for your time.” 
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Appendix C 
Demographic Questionnaire 

 
Instructions: Please fill in the following information about yourself. 

1. Enter your researcher-generated ID number (in the email with the link to the survey). 
__________________ 

 
2. Are you…? 

❑ Male 
❑ Female 
❑ Transgendered 
❑ Other 
❑ Do not wish to specify 

 
3. What is your age in years? __________________ 

 
4. What best describes your racial/ethnic background? Select any that apply. 

❑ White/Caucasian 
❑ Black/African American 
❑ Hispanic/Latino 
❑ Asian/Asian American 
❑ North American Indian, Metis, or Inuit 
❑ Multiracial 
❑ Other (please specify) 
❑ Do not wish to specify 

 
5. What undergraduate faculty are you in? (Queen’s University) 

❑ Arts and Science 
❑ Education 
❑ Engineering and Applied Science 
❑ Fine Arts 
❑ Nursing 
❑ Commerce 
❑ Other (please specify): __________________ 
❑ Do not wish to specify 

 
OR What undergraduate faculty are you in? (University of British Columbia) 

❑ Arts 
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❑ Commerce 
❑ Education 
❑ Engineering 
❑ Forestry 
❑ Land and Food Systems 
❑ Nursing 
❑ Science 
❑ Pharmacy 
❑ Other (please specify): __________________ 
❑ Do not wish to specify 

 
6. Please select what best describes your current place of residence:  

❑ Queen’s Residence  
o Please specify which residence: __________________ 
o Please specify the number of roommates you have: __________________ 

❑ Off Campus Housing 
o Please specify the number of roommates you have: __________________ 

❑ Do not wish to specify 
 

OR please select what best describes your current place of residence: 
❑ UBC Residence  

o Please specify which residence: __________________ 
o Please specify the number of roommates you have: __________________ 

❑ Off Campus Housing 
o Please specify the number of roommates you have: __________________ 

❑ Do not wish to specify 
 

 
7. Please select your current relationship status: 

❑ Single 
❑ In a relationship  
❑ Married/common law 
❑ Divorced/separated 
❑ Widowed 
❑ Do not wish to specify 

 
8. Please select your current employment status: 

❑ Unemployed 
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❑ Part-time 
❑ Fulltime 
❑ Other: ____________ 

 
9. How many hours do you sleep on an average night? 

 
          days per night 
 

10. During the last 7 days, how much time did you usually spend sitting on a week day? 
 

          hours 
 

11. During the last 7 days, how much time did you usually spend sitting on a weekend day? 
 

          hours 
 

12. During the last 7 days, on how many days did you do vigorous aerobic physical activities 
like digging, aerobics, or fast bicycling?  

 
          days per week 
 

13. How much time in total did you usually spend on one of those days doing vigorous 
aerobic physical activities?  

 
____ hours  

 
14. During the last 7 days, on how many days did you do moderate aerobic physical 

activities like jogging, bicycling at a regular pace, or doubles tennis? Do not include 
walking. 

 
          days per week 

 
15. How much time in total did you usually spend on one of those days doing moderate 

aerobic physical activities?  
 
____ hours  

 
16. 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.  

 
          days per week 

 
17. How much time in total did you usually spend walking one of those days?  
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____ hours  
 

18. 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? 

 
          days per week 
 

19. During the last 7 days, on how many days did you do activities that challenge balance 
like yoga, tai chi, or balance exercises? 

 
          days per week 
 

20. Please select the dates and times that you are available for a 90 minute focus group. Upon 
submitting your availability, you will be sent a followup email indicating your focus 
group session date, time and location. You will be asked to confirm your attendance.  

• Focus group 1: (date, time) 
• Focus group 2: (date, time) 
• Etc. 

 
Thank you for expressing interest in this study and we look forward to meeting. 
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Appendix D 
Focus Group Guide 

Hello everyone. My name is Nicole/Madelaine and I will be facilitating our discussion today. I 
would like to thank everyone for taking time out of your day to participate in this focus group. 
This is (RA’s NAME), and their role is to take notes during today’s focus group. As you know, 
we will be here for about an hour and a half. Before we begin, I would like to reconfirm your 
consent to participate. 
 
I would like to remind you that you are able to stop participating in the focus group at any point, 
and do not have to answer any questions that you do not feel comfortable with. You do not have 
to provide any reason for declining to answer a question. 
 
In order to analyze the focus group, we will audio record the interview so it can be later 
transcribed. However, everything you say will remain confidential. I would first like to share 
some points before we begin.  
 

1. To ensure that everyone’s voice be heard, and that all people in attendance are treated 
with respect, try not to interrupt or speak over anyone in the group. Furthermore, it is 
difficult to capture everyone’s experience and perspective on our audio recording, 
especially if there are multiple voices at once 

2. Do your best to avoid side conversations. 
3. Do not feel pressured to answer every single question, however, everyone’s perspective is 

valuable and I would like to hear from each of you today as the discussion progresses. 
4. This is a confidential discussion. This means, except for the report that will be written, 

what is said in this room stays in this room. We want all of you to feel free to comment 
on each other’s remarks without fear that your comments will be repeated later and 
possibly taken out of context. 

5. There are no “wrong answers,” just different opinions. Express what is true for you, even 
if you’re the only one who feels that way. Don’t let the group sway you. But if you do 
change your mind, let us know. 

6. Let me know if you need a break. Are there any questions? 
 
Opening Question 
To begin, I would like to know a bit about everyone, so can you please say your name and your 
program of study? 
 
Core Questions 
I hope you had a chance to review the 24 Hour Movement Guidelines before today’s discussion. 
The  movement guidelines are an integrated set of guidelines that highlight various behaviours 
that you might do in a 24 hour period. For example, broadly speaking, after you wake up, you 
may spend 5 hours sitting in class, maybe go for a walk and/or get some moderate to vigorous 
physical activity in, maybe go home and watch some TV, then go to bed. Notice how physical 
activity, sedentary behaviour, and sleep are all integrated throughout your day? This is because 
movement occurs on a continuum from no/little movement (sleep) to high movement (vigorous 
activity). 
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I would like to give you a minute to refresh yourselves on the 24 Hour Movement Guidelines 
that I have printed out today. You should have received this in an email earlier in the week. If 
you have any questions about the guidelines please ask me. 
 

1. What do you think about these guidelines? 
a. Do you think of these behaviours as interrelated? 

2. What do you think of the concept the movement continuum in relation to the guidelines 
when compared to having separate guidelines for all three behaviours?  

a. Why are these guidelines important (or not important) to you?  
3. How do you see yourself using or not using these guidelines in your daily life? 

a. If not, why not?  
4. How attainable are these guidelines for you to achieve? Why? 

a. Who and what do you think has an influence on you when trying to meet the 
guideline recommendations? 

5. On a scale of 1 to 10, with 1 being not at all confident and 10 being totally confident, 
how confident are you to meet the recommendations of the guidelines as a whole? 

a. What gives you this level of confidence? 
b. What might you need to become more confident to meet the guidelines? 
c. You mentioned that you might need XYZ to become more confident to meet the 

guidelines. What other information or resources would you need to increase your 
confidence to meet the guidelines? 

6. Who would be the best individuals to provide information about the guidelines to 
students like you? 

a. Why did you choose these individuals? 
 
Closing Questions/Comments 

1. Envision the future - what would a campus that is fully supportive of the 24-hr 
movement guidelines look like? What changes do you think would have to be made? 

2. What is the most important movement behaviour to you? Why is this behaviour the most 
important? 

3. Would anyone like to add any other information related to our discussion today? 
4. Are there any other components that would be of importance to discuss that we have not 

touched on today? 
5. Do you have any comments or questions for me? 

 
Once participants have concluded any comments:  
As a reminder, you have the right to withdraw within two weeks of today. Thank you for 
attending today and contributing to this discussion.  
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Appendix E 

General Research Ethics Board Approval 

  

 
February 13, 2020 
 
Dr. Jennifer Tomasone 
Assistant Professor 
School of Kinesiology and Health Studies 
Queen's University 
KHS 301F 
28 Division Street, 
Kingston, ON, K7L 3N6 
 
Dear Dr. Tomasone: 
 
RE: Amendment for your study entitled: GSKHS-329-19 Examining perceptions and brand approaches for 
the Canadian 24-Hour Movement Guidelines for Adults; TRAQ # 6027468 
 
Thank you for submitting your amendment requesting the following changes: 
 
1) To add a study to the project that will consider the implementation of the 24 Hour Movement 
 Guidelines for Adults and Older Adults among first-year university students, to take place at Queen’s 
 University and the University of British Columbia, through surveys, focus groups, and interviews; 
 
2) To add Nicole Giouridis and Dr. Madelaine Gierc to the Project Team; 
 
3) CORE certificates for Nicole Giouridis and Dr. Madelaine Gierc; 
 
4) Appendix A – Focus Group Guide (v. 2020/02/03); 
 
5) Appendix C (Revised) – Recruitment Emails (v. 2020/02/11) 
 
6) Revised Letter of Information/Consent Forms (v. 2020/02/11); 
 
7) Appendix D – Surveys (v. 2020/02/03); 
 
8) Appendix E – Confidentiality Agreement (v. 2020/02/03); 
 
9) Appendix G – ID Tracking (v. 2020/02/03); 
 
10) Appendix H – Recruitment Postings (v. 2020/02/03); 
 
11) Response to GREB (v. 2020/02/11). 
 
By this letter, you have ethics approval for these changes.  
 
Good luck with your research. 
 
Sincerely, 

 
Chair, General Research Ethics Board (GREB) 
Professor Dean A. Tripp, PhD 
Departments of Psychology, Anesthesiology & Urology Queen’s University  
 
c.: Dr. Amy Latimer-Cheung, Alexandra Walters, Dr. Madelaine Gierc, Nicole Giouridis, Co-investigators 
 Emma Faught, Research Assistant 
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Appendix F 

General Research Ethics Board Approval – COVID-19 
  

 
March 19, 2020 
 
 
 
Dr. Jennifer Tomasone 
Assistant Professor 
School of Kinesiology and Health Studies 
Queen's University 
28 Division Street, KHS 301F 
Kingston, ON, K7L 3N6 
 
Dear Dr. Tomasone: 
 
RE: Amendment for your study entitled: GSKHS-329-19 Examining perceptions and brand 
approaches for the Canadian 24-Hour Movement Guidelines for Adults; TRAQ # 6027468 
 
Thank you for submitting your amendment requesting the following changes: 
 
1) To hold focus groups online using the platform Zoom, instead of in-person due to avoiding the 
spread of COVID-19;   
 
2) Appendix B: Letter of Information and Consent – COVID-19 (v. 2020.03.17). 
 
By this letter, you have ethics approval for these changes.  
 
Good luck with your research. 
 
Sincerely, 

 
Chair, General Research Ethics Board (GREB) 
Professor Dean A. Tripp, PhD 
Departments of Psychology, Anesthesiology & Urology Queen’s University  
 
c.: Dr. Amy Latimer-Cheung, Dr. Madelaine Gierc, and Nicole Giouridis, Co-investigators 
 Alexandra Walters, Graduate Student 
 Emma Faught, Research Assistant 
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Appendix G 

Combined Letter of Information and Consent Form 

Note: Highlighted sections were tailored with the appropriate information depending on where 
the recruitment takes place. This form was completed online on Qualtrics by first-year students 
who have expressed interest in participating in the study. 
 

 
 

LETTER OF INFORMATION/CONSENT 
 

Factors Influencing Movement Behaviours of First-Year Students  
 

Investigators 
 

 
Purpose of the Study  
You are invited to participate in a research opportunity focusing on movement behaviours of 
first-year students at Queen’s University/University of British Columbia. Physical activity, 
sedentary behaviour, and sleep are all movement behaviours that have been viewed in isolation, 
but are now considered on a 24 hour continuum with the new 24 Hour Movement Guidelines for 
Adults (18-64 years), expected to be released in October 2020. 
 
The primary purpose of this study is to compile information about the factors that influence first-
year students to meet the recommendations of the 24 Hour Movement Guidelines for Adults. By 
understanding these factors, an optimal intervention with the aim to improve healthy movement 
behaviours among first-year students can be developed. Beyond the established health related 
benefits of engaging in adequate amounts of physical activity, sedentary behaviour, and sleep, 
studies show that increasing physical activity and improving sleep have a relationship with 
increased academic success within students.  
 

Student Investigator: 
Nicole Giouridis 
School of Kinesiology and Health 
Studies  
Queen’s University 
Kingston, ON, Canada 
13nag6@queensu.ca  

Principal Investigator: 
Dr. Jennifer Tomasone, PhD 
School of Kinesiology and Health 
Studies 
Queen’s University  
Kingston, ON, Canada 
tomasone@queensu.ca 

Co-Investigator: 
Dr. Madelaine Geric, PhD 
School of Kinesiology 
University of British Columbia 
British Columbia, Ontario, Canada 
m.gierc@ubc.ca  
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This study is funded by the Public Health Agency of Canada and is part of a larger project that is 
developing the 24-Hour Movement Guidelines for Adults and Older Adults for Canadians. 
 
Procedures Involved in the Study   
If you are eligible to participate in this study, you will be asked to complete an online preliminary 
survey that includes basic demographic questions about yourself, as well as your program of study, 
place of residence, relationship and employment status, current movement behaviour levels, and 
your availability to participate in a focus group. The survey should take approximately 10 minutes 
to complete. Following the survey, you will be notified via email to confirm your focus group date, 
time and location. You will also receive a draft of the 24 Hour Movement Guidelines. You will be 
asked to confirm your attendance in your scheduled 60-90 minute focus group with the study’s 
student investigator/co-investigator.  
 
The purpose of the focus group is to have you discuss your perceptions of the guidelines, as well 
as your experiences with movement behaviours as a first-year student at Queen’s University/the 
University of British Columbia. 
 
Upon completion of your focus groups, data will be analyzed then organized into a summary table. 
This summary table will then be used as a discussion point in focus groups with key campus 
stakeholders who have been identified to have a potential influence on first-year students’ 
movement behaviours. The data that will be presented will be de-identified and your identity will 
remain confidential. Your ideas will be presented to stakeholders as broad themes, rather than 
direct quotes, to ensure you remain anonymous to stakeholders. However, direct quotes from focus 
groups will be used in the publication of the findings; below you can choose whether or not we 
have permission to use your direct quotes in any publication of the study findings. 
 
Potential Benefits  
By participating in this project, you will be encouraged to reflect on your experience as a first-year 
student at Queen’s University/University of British Columbia in relation to your movement 
behaviours. The information provided in the focus groups will identify perceived facilitators 
among first-year students who successfully manage their movement behaviours. Students may 
share effective strategies for addressing relevant barriers with meeting the recommendations of the 
24 Hour Movement Guidelines, which can teach students to improve their movement behaviours 
through peer learning. Also, by participating in the focus groups, you will be contributing to the 
development of an intervention that will benefit future students. Results will also inform the 
development of an optimal intervention that can improve movement behaviours among first-year 
students. In recognition of your participation in both the preliminary survey and focus group, you 
will receive $20 cash. 
 
Potential Harms, Risks or Discomforts  
You will be asked to discuss the factors influencing your movement behaviours. Therefore, there 
is a potential for psychological or emotional discomfort arising from thinking and discussing 
aspects that impede your movement behaviours. There is also a potential for social risk, which 
includes having relationships with other members of the focus group you attend. However, you 
are able to withdraw from the study at any point if you become too uncomfortable. You do not 
have to answer any questions in the preliminary survey and/or focus group that you do not feel 
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comfortable answering, and you do not have to give the reason why you chose to not answer a 
particular question.  You can continue being in the study if you do not answer all the questions, 
and you can withdraw from the study at any time without penalty. The student investigator/co-
investigator can answer any questions you many have. Participants will be reminded that what is 
discussed in the focus group is confidential. Furthermore, you hold the right to contact the student 
investigator/co-investigator at any point should they need clarification. If you would like to speak 
to a professional about these feelings of discomfort, there are resources listed below. 
 
Wellness Services offered via telephone (Queen’s University) 
Service Name Phone Number Address More information 
AMHS-KFLA Crisis 
Line 

613-544-1356 385 Princess St, 
Kingston, ON K7L 
1B9 

https://www.amhs-
kfla.ca/  

GOOD2TALK 1-866-925-5454 N/A https://good2talk.ca/  
 
Wellness Services offered in person on Queen’s campus 
Service Name Phone Number Address More information 
K3C Community 
Counselling Center  
 

613-549-7850 417 Bagot St, Kingston, 
ON K7K 3C1 

http://www.crnckin
gston.ca/communit
y-listing/k3c-
counselling-centres  

Faith & Spiritual Life 
 

613-533-2186 N/A https://www.queen
su.ca/faith-and-
spiritual-life/home  

AMS Peer Support 
Centre 

613-533-6000 ext. 
32737 

99 University Ave, 
Kingston, ON K7L 2N9 
 
034 John Deutsch 
University Centre 

https://myams.org/t
eam-details/peer-
support-centre/  

 
Counselling Services (University of British Columbia) 
Service Name Phone Number Address More information 
Counselling Services 
(Vancouver Campus) 

604-822-3811 Brock Hall Room 1040 
1874 East Mall 
Vancouver, BC V6T 
1Z1 

https://students.ubc
.ca/health/counselli
ng-services 

Counselling Services 
(Okanagan Campus) 

250-807-9270 3333 University Way 
Kelowna, BC Canada 
V1V 1V7 

https://students.ok.
ubc.ca/health-
wellness/counsellin
g-mental-health/ 

HealthLinkBC 1-800-784-2433 
(suicide hotline) 
 
310-6789 
(mental health 
support) 

N/A https://www.healthl
inkbc.ca/mental-
health-substance-
use/resources/crisis
-line 
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https://crisiscentre.
bc.ca/ 

 
Confidentiality  
The information obtained in connection with this study and that can be identified with you will 
remain confidential. The preliminary surveys and focus group data are completely private and 
electronic copies will be kept in a password-protected computer at the School of Kinesiology and 
Health Studies at Queen’s University (Kingston, ON). The only people who will have access to 
the data are the investigators named above and research assistants who sign confidentiality 
agreements. Your personal identity will never be revealed in any reports regarding this study. The 
voice data of each participant is not recorded in a separate file and thus cannot be taken out of the 
data in its entirety. Following completion of the project, data will be stored on a password-
protected computer in Dr. Tomasone’s lab in the School of Kinesiology and Health Studies at 
Queen’s University for five years following publication. 
 
Participation and Withdrawal 
Your participation in this study is completely voluntary. If you choose to participate, you can 
withdraw from the study at any point within two weeks of today, without consequence. If you 
withdraw from the study, we will not use partial data without your permission. Participants who 
choose to withdraw will be asked if they would like to delete their data. Note that it may not be 
possible to honour all requests for the deletion of data upon withdrawal, such as in the case where 
the data has already been published or presented. Also, you can refuse to answer any questions if 
you do not feel comfortable, and still remain in the study. Overall, you can stop the preliminary 
survey/focus group at any time or withdraw without consequence.  If you would like to withdraw 
from the study, please contact the student investigator, Nicole Giouridis, by email at 
13nag6@queensu.ca / Madelaine Geric by email at m.gierc@ubc.ca. 
 
Questions about the Study 
Any questions about study participation may be directed to the student investigator, Nicole 
Giouridis at 13nag6@queensu.ca / Madelaine Geric at m.gierc@ubc.ca, or the Principal 
Investigator, Dr. Jennifer Tomasone (tomasone@queensu.ca). Any ethical concerns about the 
study may be directed to the Chair of the General Research Ethics Board (GREB) at 
chair.GREB@queensu.ca or 1-844-535-2988 (toll free in North America) or 1-613-533-2988 (if 
outside North America). The Queen’s University General Research Ethics Board may access your 
data for quality assurance purposes. 
 

[Please print a copy of this Letter of Information for your record] 
 

RECORD OF CONSENT 
 
 
I have read and retained the Letter of Information concerning the above referenced research project 
being conducted by Nicole Giouridis and Dr. Jennifer Tomasone of Queen’s University/ Dr. 
Jennifer Tomasone of Queen’s University and Dr. Madelaine Gierc of The University of British 
Columbia. I understand that if I choose to participate in this study, I may withdraw from the study 
at any time. I also understand that the information I will provide will remain anonymous. By filling 
out and submitting this form, I voluntarily agree to participate in the study. You have not waived 
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any legal rights by consenting to participate in this study. 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. GREB is bound by confidentiality and will 
not disclose any personal information. 
 
[ ] I consent to participate in this research 
[ ] I do not consent to participate in this research 
 
[ ] I consent to allow my direct quotes from the focus group to be included in publications 
[ ] I do not consent to allow my direct quotes from the focus group to be included in publications 
 
(The survey will not begin unless the individual consents to participation. The survey will begin 
regardless of whether the individual consents to the use of direct quotes to be used). 
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Appendix H 

Revised Letter of Information and Consent – COVID-19 

Note: Highlighted sections were tailored with the appropriate information depending on where 
the recruitment takes place. This form was completed online on Qualtrics by first-year students 
who have expressed interest in participating in the study. 
 

 
 

LETTER OF INFORMATION/CONSENT 
 

Factors Influencing Movement Behaviours of First-Year Students  
 

Investigators 
 

 
Purpose of the Study  
You are invited to participate in a research opportunity focusing on movement behaviours of 
first-year students at Queen’s University/University of British Columbia. Physical activity, 
sedentary behaviour, and sleep are all movement behaviours that have been viewed in isolation, 
but are now considered on a 24 hour continuum with the new 24 Hour Movement Guidelines for 
Adults (18-64 years), expected to be released in October 2020. 
 
The primary purpose of this study is to compile information about the factors that influence first-
year students to meet the recommendations of the 24 Hour Movement Guidelines for Adults. By 
understanding these factors, an optimal intervention with the aim to improve healthy movement 
behaviours among first-year students can be developed. Beyond the established health related 
benefits of engaging in adequate amounts of physical activity, sedentary behaviour, and sleep, 
studies show that increasing physical activity and improving sleep have a relationship with 
increased academic success within students.  
 

Student Investigator: 
Nicole Giouridis 
School of Kinesiology and Health 
Studies  
Queen’s University 
Kingston, ON, Canada 
13nag6@queensu.ca  

Principal Investigator: 
Dr. Jennifer Tomasone, PhD 
School of Kinesiology and Health 
Studies 
Queen’s University  
Kingston, ON, Canada 
tomasone@queensu.ca 

Co-Investigator: 
Dr. Madelaine Geric, PhD 
School of Kinesiology 
University of British Columbia 
British Columbia, Ontario, Canada 
m.gierc@ubc.ca  
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This study is funded by the Public Health Agency of Canada and is part of a larger project that is 
developing the 24-Hour Movement Guidelines for Adults and Older Adults for Canadians. 
 
Procedures Involved in the Study   
If you are eligible to participate in this study, you will be asked to complete an online preliminary 
survey that includes basic demographic questions about yourself, as well as your program of study, 
place of residence, relationship and employment status, current movement behaviour levels, and 
your availability to participate in an online focus group. The survey should take approximately 10 
minutes to complete. Following the survey, you will be notified via email to confirm your online 
focus group date and time. You will also receive a draft of the 24 Hour Movement Guidelines. 
You will be asked to confirm your attendance in your scheduled 60-90 minute online focus group 
with the study’s student investigator/co-investigator.  
 
The purpose of the online focus group is to have you discuss your perceptions of the guidelines, 
as well as your experiences with movement behaviours as a first-year student at Queen’s 
University/the University of British Columbia. 
 
Upon completion of your online focus groups, data will be analyzed then organized. Direct quotes 
from online focus groups will be used in the publication of the findings; below you can choose 
whether or not we have permission to use your direct quotes in any publication of the study 
findings. 
 
Potential Benefits  
By participating in this project, you will be encouraged to reflect on your experience as a first-year 
student at Queen’s University/University of British Columbia in relation to your movement 
behaviours. The information provided in the focus groups will identify perceived facilitators 
among first-year students who successfully manage their movement behaviours. Students may 
share effective strategies for addressing relevant barriers with meeting the recommendations of the 
24 Hour Movement Guidelines, which can teach students to improve their movement behaviours 
through peer learning. Also, by participating in the online focus groups, you will be contributing 
to the development of an intervention that will benefit future students. Results will also inform the 
development of an optimal intervention that can improve movement behaviours among first-year 
students. In recognition of your participation in both the preliminary survey and online focus 
group, you will receive $20 e-transfer. 
 
Potential Harms, Risks or Discomforts  
You will be asked to discuss the factors influencing your movement behaviours. Therefore, there 
is a potential for psychological or emotional discomfort arising from thinking and discussing 
aspects that impede your movement behaviours. There is also a potential for social risk, which 
includes having relationships with other members of the online focus group you attend. However, 
you are able to withdraw from the study at any point if you become too uncomfortable. You do 
not have to answer any questions in the preliminary survey and/or online focus group that you do 
not feel comfortable answering, and you do not have to give the reason why you chose to not 
answer a particular question.  You can continue being in the study if you do not answer all the 
questions, and you can withdraw from the study at any time without penalty. The student 
investigator/co-investigator can answer any questions you many have. Participants will be 
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reminded that what is discussed in the online focus group is confidential. Furthermore, you hold 
the right to contact the student investigator/co-investigator at any point should they need 
clarification. If you would like to speak to a professional about these feelings of discomfort, there 
are resources listed below. 
 
Wellness Services offered via telephone (Queen’s University) 
Service Name Phone Number Address More information 
AMHS-KFLA Crisis 
Line 

613-544-1356 385 Princess St, 
Kingston, ON K7L 
1B9 

https://www.amhs-
kfla.ca/  

GOOD2TALK 1-866-925-5454 N/A https://good2talk.ca/  
 
Wellness Services offered in person on Queen’s campus 
Service Name Phone Number Address More information 
K3C Community 
Counselling Center  
 

613-549-7850 417 Bagot St, Kingston, 
ON K7K 3C1 

http://www.crnckin
gston.ca/communit
y-listing/k3c-
counselling-centres  

Faith & Spiritual Life 
 

613-533-2186 N/A https://www.queen
su.ca/faith-and-
spiritual-life/home  

AMS Peer Support 
Centre 

613-533-6000 ext. 
32737 

99 University Ave, 
Kingston, ON K7L 2N9 
 
034 John Deutsch 
University Centre 

https://myams.org/t
eam-details/peer-
support-centre/  

 
Counselling Services (University of British Columbia) 
Service Name Phone Number Address More information 
Counselling Services 
(Vancouver Campus) 

604-822-3811 Brock Hall Room 1040 
1874 East Mall 
Vancouver, BC V6T 
1Z1 

https://students.ubc
.ca/health/counselli
ng-services 

Counselling Services 
(Okanagan Campus) 

250-807-9270 3333 University Way 
Kelowna, BC Canada 
V1V 1V7 

https://students.ok.
ubc.ca/health-
wellness/counsellin
g-mental-health/ 

HealthLinkBC 1-800-784-2433 
(suicide hotline) 
 
310-6789 
(mental health 
support) 

N/A https://www.healthl
inkbc.ca/mental-
health-substance-
use/resources/crisis
-line 
 
https://crisiscentre.
bc.ca/ 
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Confidentiality  
The information obtained in connection with this study and that can be identified with you will 
remain confidential. The preliminary surveys and online focus group data are completely private 
and electronic copies will be kept in a password-protected computer at the School of Kinesiology 
and Health Studies at Queen’s University (Kingston, ON). The only people who will have access 
to the data are the investigators named above and research assistants who sign confidentiality 
agreements. Your personal identity will never be revealed in any reports regarding this study. The 
voice data of each participant is not recorded in a separate file and thus cannot be taken out of the 
data in its entirety. Following completion of the project, data will be stored on a password-
protected computer in Dr. Tomasone’s lab in the School of Kinesiology and Health Studies at 
Queen’s University for five years following publication. 
 
Participation and Withdrawal 
Your participation in this study is completely voluntary. If you choose to participate, you can 
withdraw from the study at any point within two weeks of today, without consequence. If you 
withdraw from the study, we will not use partial data without your permission. Participants who 
choose to withdraw will be asked if they would like to delete their data. Note that it may not be 
possible to honour all requests for the deletion of data upon withdrawal, such as in the case where 
the data has already been published or presented. Also, you can refuse to answer any questions if 
you do not feel comfortable, and still remain in the study. Overall, you can stop the preliminary 
survey/online focus group at any time or withdraw without consequence.  If you would like to 
withdraw from the study, please contact the student investigator, Nicole Giouridis, by email at 
13nag6@queensu.ca / Madelaine Geric by email at m.gierc@ubc.ca. 
 
Questions about the Study 
Any questions about study participation may be directed to the student investigator, Nicole 
Giouridis at 13nag6@queensu.ca / Madelaine Geric at m.gierc@ubc.ca, or the Principal 
Investigator, Dr. Jennifer Tomasone (tomasone@queensu.ca). Any ethical concerns about the 
study may be directed to the Chair of the General Research Ethics Board (GREB) at 
chair.GREB@queensu.ca or 1-844-535-2988 (toll free in North America) or 1-613-533-2988 (if 
outside North America). The Queen’s University General Research Ethics Board may access your 
data for quality assurance purposes. 
 

[Please print a copy of this Letter of Information for your record] 
 

RECORD OF CONSENT 
 
 
I have read and retained the Letter of Information concerning the above referenced research project 
being conducted by Nicole Giouridis and Dr. Jennifer Tomasone of Queen’s University/ Dr. 
Jennifer Tomasone of Queen’s University and Dr. Madelaine Gierc of The University of British 
Columbia. I understand that if I choose to participate in this study, I may withdraw from the study 
at any time. I also understand that the information I will provide will remain anonymous. By filling 
out and submitting this form, I voluntarily agree to participate in the study. You have not waived 
any legal rights by consenting to participate in this study. The Queen's General Research Ethics 
Board (GREB) may request access to study data to ensure that the researcher(s) have or are meeting 
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their ethical obligations in conducting this research. GREB is bound by confidentiality and will 
not disclose any personal information. 
 
[ ] I consent to participate in this research 
[ ] I do not consent to participate in this research 
 
[ ] I consent to allow my direct quotes from the online focus group to be included in publications 
[ ] I do not consent to allow my direct quotes from the online focus group to be included in 
publications 
 
(The survey will not begin unless the individual consents to participation. The survey will begin 
regardless of whether the individual consents to the use of direct quotes to be used). 
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Appendix I 

Recruitment Emails 

Item 1: Draft of recruitment email sent as a reply to first-year students expressing interest 
in participating in the study 
Note: Highlighted sections were tailored with the appropriate information for whom the email is 
being sent and institution.  
 
Subject: <Student subject line to contact the student investigator for the study> 
 
Hello <Name of Participant>, 
 
Thank you for expressing interest in participating in this study. The primary purpose of this project 
is to compile information about the factors that influence first-year students to meet the 
recommendations of the 24 Hour Movement Guidelines for Adults. By clicking the link, you will 
be taken to an eligibility questionnaire, a detailed Letter of Information and Consent form, 
followed by a preliminary survey where we also ask for your availability to participate in a 60-90 
minute focus group.  
 
https://queensu.qualtrics.com/jfe/form/SV_71IGXUkxNuGX4t7 
 
Your participant tracking identification code is : <participant ID code>. Please use this code when 
filling out your preliminary survey. 
 
Once you have provided your availability, you will be contacted via email with the details of your 
scheduled focus group, as well as a draft of the 24 Hour Movement Guidelines. Upon completion 
of both the preliminary survey and the focus group, you will be compensated for your time with 
$20 cash. 
 
Thank you in advance for your time and consideration. 
 
Sincerely, 
Nicole Giouridis 
MSc Student 
Revved Up Research Lab 
School of Kinesiology and Health Studies 
Queen's University 
 
Madelaine Gierc, MPH, PhD (Kin), PhD Candidate (Psych) 
Postdoctoral Fellow, POP-PA Lab 
School of Kinesiology, University of British Columbia 
Lower Mall Research Station, Rm. 337 
2259 Lower Mall 
Vancouver, BC Canada V6T 1Z4 
Email: m.gierc@ubc.ca  
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Twitter: @TheGeekyJock 
Web: kin.ubc.ca/pop-palab 
 
Jennifer Tomasone, PhD 
Principal Investigator 
Assistant Professor 
Queen’s University 
 

Item 2: Draft of focus group details  
Note: Highlighted sections will be tailored with the appropriate information for whom the email 
is being sent. 
 

Subject: Focus Group Details Regarding Factors Influencing Movement Behaviours of 
First-Year Students  

 
Hello <Name of Participant>, 
 
Thank you for completing the preliminary survey and providing availability for participating in a 
focus group regarding factors influencing movement behaviours of first-year students at Queen’s 
University/University of British Columbia. Your focus group details are below: 
 
Date: <date of focus group> 
Time:  <time of focus group> 
Duration: 60-90 minutes 
Location: <location of focus group> 
 
Please reply to this email to confirm or deny attendance for the focus group that you are registered 
to take part in. 
 
We ask you to please review the attached draft of the 24 Hour Movement Guidelines for Adults 
prior to your focus group to familiarize yourself with guideline recommendations. 
 
Thank you for your time and consideration. 
 
Sincerely, 
Nicole Giouridis 
MSc Student 
Revved Up Research Lab 
School of Kinesiology and Health Studies 
Queen's University 
 
Madelaine Gierc, MPH, PhD (Kin), PhD Candidate (Psych) 
Postdoctoral Fellow, POP-PA Lab 
School of Kinesiology, University of British Columbia 
Lower Mall Research Station, Rm. 337 
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2259 Lower Mall 
Vancouver, BC Canada V6T 1Z4 
Email: m.gierc@ubc.ca  
Twitter: @TheGeekyJock 
Web: kin.ubc.ca/pop-palab 
 
Jennifer Tomasone, PhD 
Principal Investigator 
Assistant Professor 
Queen’s University 
 
Item 3: Reminder email for focus groups 
Note: Highlighted sections were tailored with the appropriate information for whom the email is 
being sent. 
 

Subject: Focus Group Reminder Regarding Factors Influencing Implementation of 
Movement Behaviours of First-Year Students 

 
Hello <Name of Participant>, 
 
Thank you for confirming your attendance to your scheduled focus group. This is a reminder to 
please review the 24 Hour Movement Guidelines for Adults. Your focus group will be taking place 
on: 
 
Date: <date of focus group> 
Time:  <time of focus group> 
Duration: 60-90 minutes 
Location: <location of focus group> 
 
If you cannot make your scheduled focus group, please reply to this email.  
 
Thank you for your time and we will see you tomorrow. 
 
Sincerely,  
Nicole Giouridis 
MSc Student 
Revved Up Research Lab 
School of Kinesiology and Health Studies 
Queen's University 
 
Madelaine Gierc, MPH, PhD (Kin), PhD Candidate (Psych) 
Postdoctoral Fellow, POP-PA Lab 
School of Kinesiology, University of British Columbia 
Lower Mall Research Station, Rm. 337 
2259 Lower Mall 
Vancouver, BC Canada V6T 1Z4 
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Email: m.gierc@ubc.ca  
Twitter: @TheGeekyJock 
Web: kin.ubc.ca/pop-palab 
 
Jennifer Tomasone, PhD 
Principal Investigator 
Assistant Professor 
Queen’s University 
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Appendix J 

Draft of the 24 Hour Movement Guidelines  
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Appendix K 

Recruitment Materials 

Note: Recruitment postings varied depending on the institution.  

Item 1: Social media posting 
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Item 2: Recruitment poster 
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Item 3: PowerPoint slide for TV screens 
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Appendix L 

Confidentiality Agreement 

Exploring First-Year Students’ Barriers and Facilitators to meeting the Canadian 24-Hour 
Movement Guidelines for Adults on a University Campus 

 
Dr. Jennifer Tomasone, School of Kinesiology and Health Studies  

Queen’s University at Kingston 
Kingston, Ontario K7L 3N6 

January 30, 2020 
 

I have read and retained the Letters of Information concerning the above referenced research 
project being conducted by Nicole Giouridis and Dr. Jennifer Tomasone of Queen’s University, 
and Dr. Madelaine Gierc of the University of British Columbia. In my role as a research assistant 
for the researchers, I understand the nature of the study and requirements for confidentiality. I 
have had all of my questions concerning the nature of the study and my role as a research 
assistant answered to my satisfaction. 
 

A. Maintaining Confidentiality 
 
I agree not to reveal in any way to any person other than the researcher any 
information (i.e., name, email address, preliminary survey data, and focus group 
data) collected from participants. 
 

B. Identification and Signature Indicating Agreement 
 
Name:  _______________________________________________ 
 
Email:   ______________________________________________ 
 
Telephone:   ___________________________________________ 
 
Mailing Address:  _____________________________________________________ 
 
Signature:  __________________________________________________________ 

 
Should you require further information please feel free to contact the principal investigator, Dr. 
Jennifer Tomasone, at the School of Kinesiology and Health Studies at Queen’s University, 
Kingston, Ontario K7L 3N6, or by email tomasone@queensu.ca. 
 
If you have any ethics concerns please contact the General Research Ethics Board (GREB) at 
(613) 533-6000 or Gail Irving at irvingg@queensu.ca.  
 
 


