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Abstract
The purpose of this study was to understand trail use patterns and other factors that may
contribute to the health and well-being of university students in northeastern Ontario, Canada.
Students from Laurentian University (LU) were recruited to participate in an online
questionnaire that was distributed via the REDCap software. The questionnaire included the
Perceived Stress Scale (PSS), the Flourishing Scale (FS), and the Leisure Time Physical Activity
Scale (LTPA). A total of 1,367 students participated in the study which represented
approximately 15% of the student body. The findings indicated that students at LU had high
levels of stress and psychological well-being. Students who used trails were significantly more
likely to have improved mental health, physical health, and physical activity levels. The top two
facilitators to trail use were nature appreciation and outdoor recreation and the top two barriers
were intrapersonal factors and lack of knowledge. These findings have implications for health
promotion opportunities involving outdoor environments, such as trails, at institutions of higher
education.
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CHAPTER 1:
Introduction & Literature Review
1.1 INTRODUCTION
There are an increasing number of students participating at institutions of higher
education across Canada (Statistics Canada, 2018). The transition to higher education can be
stressful for many students due to developmental changes, separation from families and support
systems, development of new social connections, and increasing responsibilities (Duffy et al.,
2019). The mental health and well-being of students at institutions of higher education is a rising
concern (Duffy et al., 2019; Watkins et al., 2012; Young et al., 2018). Retention is also a key
priority in higher education to reduce loss of income, to achieve academic success, and to
maintain a good reputation (Ortiz-Lozano et al., 2020). Thus, administrators in higher education
should examine diverse health promotion initiatives to maintain high retention rates and to
improve the health of their students (Kalkbrenner et al., 2019; Ortiz-Lozano et al., 2020).
Natural outdoor environments provide opportunities for physical activity, relaxation, and
restoration (Akpinar et al., 2016; Hipp et al., 2016; Kaplan, 1995; Kellert & Wilson, 1993; Lee &
Maheswaran, 2011). Some researchers have suggested that participating in outdoor environments
can be beneficial for the health and well-being of post-secondary students (Reed, 2007;
Windhorst & Williams, 2015, 2016; Young et al., 2018). Although there is an abundance of
literature available regarding the health benefits of using outdoor environments, there is a
scarcity of knowledge about the health benefits of using trail systems (Chen, 2010; Price &
Reed, 2014; Wolf & Wohlfart, 2014). There is also a dearth of literature that describes the health
benefits of using trails for post-secondary students. The investigator of this study organized the
relevant literature in three sections: (1) post-secondary students, (2) outdoor environments, and
1

(3) trail use. The main purposes of this study were to (1) gain insight on trail use among
university students in northeastern Ontario, and (2) understand factors that may contribute to the
health and well-being of university students in northeastern Ontario.

1.2 POST-SECONDARY STUDENTS
For the context of this study, post-secondary institutions refer to any institution of higher
education such as colleges or universities. In Canada, post-secondary institutions are governed
by provincial ministries (Government of Ontario, 2019). In the province of Ontario, colleges
provide students with certificate programs, diplomas, apprenticeships, or degrees; and
universities provide students with undergraduate or graduate degrees (Government of Ontario,
2019).

1.2.1 Health of Post-Secondary Students
Students pursuing post-secondary education are often thought of as being privileged,
high-achieving, and in good health because of their youthfulness (Hunt & Eisenberg, 2010).
However, this does not mean that they are immune to poor mental or physical health. Anxiety,
depression, and stress are some of the many difficulties reported by students attending postsecondary institutions (Young et al., 2018). The American College Health Association (2016)
revealed some of the health burdens facing students at post-secondary institutions in Ontario,
Canada. Of the students surveyed, 89% felt overwhelmed by all they had to do, 65% experienced
overwhelming anxiety, and 46% felt so depressed that it was difficult to function (American
College Health Association, 2016). With high levels of stress, inactivity, and poor coping
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mechanisms among post-secondary students, their health is a growing concern. The Centre for
Addiction and Mental Health (2020) defines stress as:
A normal response to situation pressures or demands, especially if they are perceived as
threatening or dangerous. Stress is the result of brain chemicals, called hormones, surging
through the body. These hormones make people sweat, breathe quicker, tense their
muscles and prepare to take action. When this happens, a person’s built-in alarm system –
their ‘fight-or-flight’ response – becomes activated to protect them.
Small doses of stress can help with motivation and productiveness (Lovallo, 2015). Although it
is necessary for people to experience stress, certain levels of stress can be toxic: “when stress is
perceived negatively or becomes excessive, it may become linked to physical and mental illness”
(Campbell et al., 1992, p. 552). Large doses of stress can increase the risk of mental health issues
such as anxiety and depression, and can also contribute to muscle tension and sleeping problems
(Centre for Addiction and Mental Health, 2020; Schneiderman et al., 2005; Thoits, 2010).
Chronic stress can increase the risk of physical problems such as headaches, a weakened immune
system, high blood pressure, and cardiovascular disease (Centre for Addiction and Mental
Health, 2020; Schneiderman et al., 2005; Thoits, 2010).
Many post-secondary students leaving for college or university for the first time are
separated from their family and support systems, which can lead to poor coping mechanisms
(Campbell et al., 1992). Post-secondary students are also burdened by stress, and this stress
continuously grows throughout the semester as examinations and assignments grow nearer (Noel
& Cohen, 1997). The increase in use of technology has also decreased students’ ability to
tolerate stress and can create negative coping mechanisms (Watkins et al., 2012). Without proper
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stress relief, students are at risk of developing poor health and a decrease in their psychological
well-being.
The majority of current university students are classified as either millennials or
Generation Z (Seemiller & Grace, 2016; Young et al., 2018). Compared to other generations,
they have the highest rates of childhood obesity and type II diabetes (Barkin et al., 2010). There
has been a significant increase in the prevalence of obesity and mental illness among this
generation, which has led to major health disparities within our society (Young et al., 2018). It is
increasingly common that these students succumb to societal pressures to be more successful
than generations before them; and this pressure contributes negatively to their mental well-being
and quality of life (Watkins et al., 2012). Furthermore, it is common for university students to
have high levels of anxiety, depression, perfectionism, obsessive-compulsive disorder, and
attention-deficit disorder which can all contribute to severe panic attacks and panic disorders
(Watkins et al., 2012).
Without proper attention, these mental health problems can negatively impact students’
grades, emotional skills, behavioural skills, and increase their social isolation and susceptibility
to self-harm and suicide attempts (Storrie et al., 2010). Administrators from mental health
services at post-secondary institutions are reporting more students with mental health issues,
more severe mental health cases, more diverse students with complex issues, more substance use
cases, and response issues related to the lack of availability of mental health services (Watkins et
al., 2012). There are major concerns for the mental and emotional health of post-secondary
students, which speaks to the need of mental health services on campuses (Stewart-Brown et al.,
2000).

4

1.2.2 Health Services on Campuses
With high levels of stress and mental illness reported among post-secondary students, it is
important that they have a service on campus to support their health and well-being (Mowbray et
al., 2006). Most post-secondary students are between the ages of 18-24, which is a major
transition stage within the life span, and it is also a susceptible age for the onset of mental
illnesses (Kessler et al., 2007). Mental health plays a significant role during this time frame as it
directly impacts the well-being and success of students (Watkins et al., 2012). Most students
spend a large portion of their time on campus; they seek growth within their chosen field of
study, growth within their social life, and many are reliant on resources such as health services
on their campus (Hunt & Eisenberg, 2010). This suggests that post-secondary institutions could
serve as an ideal location for the treatment of health and well-being for their students. It is
important that post-secondary institutions provide health services efficiently and adequately in
order to ensure students are set on the best path for success in their future endeavours.
Post-secondary students often have a hard time getting help for the mental health issues
due to the high demand for counseling services (Francis & Horn, 2017). High demands for
mental health services and high costs for funding these services has limited the resources
providing these services and this has in turn left many students in the dark in terms of assistance
(Giamos et al., 2017). Students are often left waiting for weeks or months before talking with
counselors (Watkins et al., 2012). When they finally have the opportunity to talk with
counselors, their meeting time is often limited and sometimes their mental health issues are
outside the range of knowledge or scope of practice of the health professional serving them
(Windhorst & Williams, 2016). One administrator in a study conducted by Watkins and
colleagues (2012) described the challenges of unique cases that their health service was facing:
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“We have Tourette’s syndrome. We never used to see that on campus. Asperger’s is growing.
People are on medication – people who would never have come to college a decade or two ago,
are here.” (p. 6). Secondly, students may choose not to seek out the help from counsellors on
campuses because of the stigmas surrounding mental illness (Giamos et al., 2017). Mental
illnesses are often thought of as a weakness, and this can cause students to become socially
isolated (Storrie et al., 2010).
With the mental health and wellness crisis on the rise, it seems reasonable that postsecondary institutions would embrace holistic ways of addressing the needs of their students.
Yet, there is a dearth of available health promotion resources for students at post-secondary
institutions (Giamos et al., 2017; Mowbray et al., 2006; Watkins et al., 2012). In order to
properly address the needs of students, counselling services on campuses would need large
increases in funding and resources which are not readily available (Cilliers et al., 2006). Thus,
administrators at post-secondary institutions should examine diverse, efficacious, and more costeffective health promotion initiatives as a way to improve the health and well-being of their
students (Lederer & Oswalt, 2017).
Health promotion initiatives at post-secondary institutions can help to improve students’
health and well-being, mitigate mental health issues, and help students achieve academic success
(Eifert et al., 2017). The Ottawa Charter for Health Promotion defined health promotion as:
The process of enabling people to increase control over, and to improve, their health. To
reach a state of complete physical, mental and social well-being, an individual or group
must be able to identify and to realize aspirations, to satisfy needs, and to change or cope
with the environment. Health is, therefore, seen as a resource for everyday life, not the
objective of living. Health is a positive concept emphasizing social and personal
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resources, as well as physical capacities. Therefore, health promotion is not just the
responsibility of the health sector, but goes beyond healthy life-styles to well-being.
(World Health Organization, 1986, p. 1).
More recently, many administrators at colleges and universities have adopted the Okanagan
Charter as a way to promote the health and well-being of their students (Okanagan Charter,
2015). One of the action items of the Okanagan Charter is to create supportive campus
environments by: “identifying opportunities to study and support health and well-being, as well
as sustainability and resilience in the built, natural, social, economic, cultural, academic,
organizational and learning environments” (Okanagan Charter, 2015, p. 8). Diverse
environments on campuses, such as outdoor environments, should be analyzed to contribute to
our understanding of what is improving or depleting the health and well-being of students
(Windhorst & Williams, 2016). Thus, investigator of this study used a health promotion lens to
gain a better understanding of the relationship between outdoor environments and the health and
well-being of students.

1.2.3 Characteristics of Healthy Students
Gaining a better understanding of the characteristics of healthy students could help to
inform health promotion initiatives at post-secondary institutions (Eifert et al., 2017; Hunt &
Eisenberg, 2010; Mowbray et al., 2006). It is possible that age and gender have an impact on the
health and well-being of post-secondary students. Monteiro and colleagues (2014) suggested that
post-secondary students who are older are able to cope with stress more responsibly than
younger post-secondary students. It is possible that younger post-secondary students perceive
higher levels of stress because of their inexperience with coping strategies (Young et al., 2018).
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Life circumstances typically become more challenging with age, such as lack of income and lack
of social resources, and this can cause well-being to diminish (Chen et al., 2012). However,
Kahneman and colleagues (1999) suggested that well-being can often increase with age.
When examining the relationship between stress and gender, Monteiro and colleagues
(2014) suggested that both male and female students experience high levels of stress, however,
the way they coped with stress differed slightly. Effrig and colleagues (2011) found that postsecondary students who identified as transgender were more likely to identify higher levels of
stress compared to students who identified as male or female. When examining the relationship
between well-being and gender, Howell and Buro (2015) suggested that women had higher
psychological well-being compared to men. It has also been suggested that post-secondary
students that identify as transgender have lower perceived self-esteem and higher perceived
stress and anxiety compared to students who identified as male or female (Effrig et al., 2011;
Seelman et al., 2017).
It is also possible that perceived health and levels of physical activity can impact the
health and well-being of post-secondary students. Many researchers have suggested that physical
activity can significantly reduce levels of stress (Hamer et al., 2012; Landers & Arent, 2007;
Nguyen-Michel et al., 2006; Warburton et al., 2006). Among post-secondary students, higher
levels of leisure time physical activity has been associated with lower levels of stress (NguyenMichel et al., 2006). Engaging in regular physical activity has also been correlated with higher
levels of psychological well-being, including reduced levels of stress, anxiety, and depression
(Warburton et al., 2006). Many researchers have also suggested that engaging in regular physical
activity is associated with better psychological well-being among students, especially when
transitioning to university (Bray & Born, 2004; Bray & Kwan, 2006).
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Post-secondary students have many life stressors that could take a toll on their mental
health including lack of sleep, lack of time management, lack of financial management, and
conflicts regarding their social relationships (Monteiro et al., 2014). Hunt and Eisenberg (2010)
suggested that mental health plays a significant role in the well-being and success of postsecondary students. When students perceive their stress negatively, or as overwhelming, it is
likely to have negative impacts on their physical health (Campbell et al., 1992; Monteiro et al.,
2014). Some researchers have suggested that with the young age of post-secondary students,
their mental health is more of a concern than their physical health (Stewart-Brown et al., 2000).
Peter and colleagues (2011) found that students who had high psychological well-being were
more likely to report better overall physical health including higher levels of physical activity
and healthier nutritional habits.
It is possible that unique characteristics of post-secondary students, such as course load,
living environment, and student status (i.e. part-time vs. full-time), could impact their health and
well-being. Post-secondary students experience high levels of stress, and many have negative
coping mechanisms for stress (Young et al., 2018). Academic and financial struggles are
common stressors for all students, while most part-time students have added stressors from work
and family situations (Shaaban, 2017). Factors such as family stress and work stress have
significant negative relationships with psychological well-being for part-time students (Shaaban,
2017). Yunus and colleagues (2015) found a significant difference in emotional intelligence
among part-time and full-time post-secondary students. Thus, it is possible that there is a
difference in perceived health and well-being when comparing full-time and part-time students.
International students also face many challenges with their education including language
barriers, social barriers, and financial barriers (Brunette et al., 2019). These added challenges can
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possibly increase the stress levels of these students (Yeh & Inose, 2003). Many international
students experience acculturational stress which can greatly impact their mental health and
psychological well-being (Jibeen & Khalid, 2010). It is also possible that international students
are more prone to anxiety and depression because of challenges they face with adapting to a new
environment (Jung et al., 2007). However, there are many positive aspects of their experiences in
new environments that can improve their well-being including building relationships, learning a
new culture, and experiencing personal growth (Moores & Popadiuk, 2011). Thus, it is possible
that there is a difference in perceived health and well-being when comparing international and
domestic students
For students living on-campus (in residence), many of their essential resources are in
close proximity, such as educational services, employment services, and social circles. Campuses
also serve as a proximal resource for students to seek treatment and prevention of health issues
(Hunt & Eisenberg, 2010). Students who are living off-campus with their family or friends may
also experience lower levels of stress if they are surrounded by their support systems (Campbell
et al., 1992). Lee and Maheswaran (2011) suggested that having access to green spaces
positively impacted stress levels of people living in urban environments. Students living oncampus who have access to outdoor environments may gain health benefits. Thus, it would be
advantageous for researchers to gain a better understanding of the characteristics and behaviours
of healthy students to inform health promotion initiatives at post-secondary institutions

1.2.4 Campus Environments
The lives of post-secondary students have been structured and impacted by the
technological world, which suggests that they are “spending less time in nature than previous

10

generations” (Young et al., 2018, p. 328). Students are one of the populations who need natural
environments and green spaces to improve their overall health and well-being (Akhir et al.,
2018). Although post-secondary institutions have synthetic environments composed of buildings,
structures, roads and parking lots, many university campuses in Canada also have green spaces
or trail systems that encourage activities outdoors (Windhorst & Williams, 2015, 2016). Outdoor
environments on campuses also have different types of sport facilities that include, but are not
limited to: playing fields, outdoor tracks, tennis courts, basketballs courts, golf courses, and
recreational trails (Reed, 2007). Other types of outdoor spaces available on campuses can include
courtyards, deciduous and evergreen forests, and grasslands (Akpinar et al., 2016). Thus, the
availability and accessibility of campus outdoor environments could be explored to gain a better
understanding of its innate asset value for student recreation and health.

1.3 OUTDOOR ENVIRONMENTS AND HEALTH
Researchers have been studying the relationship between nature and health for decades.
Kaplan was one of the first researchers to create a framework that describes the restorative
benefits of nature (Kaplan, 1995). The Attention Restoration Theory (ART) suggests that natural
environments offer many opportunities for restoration from directed attention fatigue (Kaplan,
1995). The four main characteristics of ART include being away (elements such as lakes,
mountains, forests, and meadows enable a feeling of getting away), fascination (elements that are
interesting in the environment such as snow, leaves, sunsets, etc.), extent (a feeling of being in a
large area that is perceived to be interconnected), and compatibility (how well a person can
function in a natural environment regardless of their living situation) (Kaplan, 1995).
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Some researchers have explored the relationship between ART, campus environments,
and post-secondary students. Liprini (2014) distributed a survey to university students to gain
their perspectives on the restorative properties of campus green spaces. Students in this study
perceived all campus green spaces as restorative, but had preference for trees in the environment
to improve restoration (Liprini, 2014). Felsten conducted a study where college students rated
the perceived restorativeness of indoor campus settings with varying views of nature (Felsten,
2009). Students in this study rated indoor environments with nature murals as the most
restorative compared with other indoor environment settings. Felsten also concluded that
students had a preference for nature murals with a water element, such as a waterfall or lake, as
the most restorative (Felsten, 2009). Thus, it is possible that there are many natural environments
available on university campuses that could offer restoration for students.
The biophilia hypothesis is another common framework used by researchers to describe
the relationship between humans and nature (Kellert & Wilson, 1993). According to this
hypothesis, humans have a need to connect with nature due to our evolutionary history in natural
environments. Historically, humans that were able to connect with nature (e.g., successfully hunt
for food, find safe water and shelter, navigate their surroundings, and react to predators) were
able to thrive and survive in their environments (Capaldi et al., 2014). Kellert and Wilson (1993)
suggest that fulfilling this need to connect with nature can be associated with an increase in
positive affect and a decrease in negative affect.
In a meta-analysis conducted by Capaldi, Dopko, and Zelenski (2014), they describe the
relationship between nature and happiness. The researchers suggested that the desire to connect
with nature is engrained psychologically in humans regardless of whether they are living in
urban or rural settings. The researchers also described the positive relationship between
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connection with nature and happiness (Capaldi et al., 2014). However, there is a disconnection
between humans and natural environments as the world becomes more developed. According to
Evans and McCoy (1998), individuals living in Northern America spend approximately 90% of
their life in indoor settings. This is also the first time in human history that more of the world’s
population is living in urban settings compared to rural settings (Capaldi et al., 2014). It is
suggested that this disconnection with natural environments may be associated with decreased
emotional well-being and happiness (Capaldi et al., 2014).
In a meta-analysis conducted by McMahan and Estes (2015), they also described the
increasing disconnection between humans and nature and how it can negatively decrease wellbeing. However, they suggested that even brief contact with nature can provide positive
emotional well-being benefits (McMahan & Estes, 2015). Grinde and Patil (2009) suggested that
people who often connect with nature have lower stress, higher self-reported health, and longer
lifespans. The researchers also suggested that people can experience an increase in stress and
fatigue from a lack of connecting with nature regardless of whether they appreciate outdoor
environments (Grinde & Patil, 2009). Thus, it appears that nature has positive associations with
well-being. It is important to explore diverse natural environments to gain a better understanding
of which natural elements contribute to these health benefits.

1.3.1 Green Spaces
As the world becomes more developed, and as natural spaces are converted to urban
spaces, people are becoming increasingly sedentary and decreasing their physical activity
(Barkin et al., 2010). However, access to green spaces may encourage physical activity which
can create a healthier population (Lee & Maheswaran, 2011). Akpinar and Cankurt (2017)
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suggested that elements in urban green spaces such as trees and access to exercise equipment
encouraged higher frequency and longer duration of physical activity. Akpinar (2016) found that
participants who used an urban green space demonstrated higher frequencies of physical activity,
lower levels of stress, and better mental health. He also suggested that green spaces that were
proximal and well maintained were associated with an increased frequency of physical activity
(Akpinar, 2016).
According to Hipp et al. (2016), access to green spaces can improve students’ levels of
physical activity, social supports, attention, focus, and stress. McFarland, Waliczek, and Zajicek
(2008) conducted a study on student use of campus green spaces, and they found that students
who used the green spaces more frequently reported a higher quality of life. Speake,
Edmondson, and Nawaz (2013) investigated the uses of campus green spaces at Liverpool Hope
University. The researchers found that the use of green spaces was important in reducing the
stress levels of students, and that most students used these spaces for socializing, relaxing, and
playing sports. One important finding from this study was that students who were more aware of
the green spaces were more likely to use them (Speake et al., 2013). Windhorst and Williams
(2015) explored the natural places that Canadian post-secondary students considered beneficial
for their mental health. Students felt more relaxed and clear-minded in natural places that were
familiar, separated from the demands of their everyday lives, and that included a variety of
natural elements (Windhorst & Williams, 2015). Other researchers have suggested that the
sunshine and the smell of fresh air are specific factors that encourage students to engage in
leisure activities outside in natural environments (Young et al., 2018).
Although green spaces have been associated with improved levels of mental health,
physical health, and general well-being, the term “green space” is very broad and not well
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defined. Green spaces can include any outdoor natural environment ranging from an urban, open
playing field to a secluded, dense forest (Akpinar et al., 2016). Taylor and Hochuli (2017)
conducted a meta-analysis that included 125 studies about green spaces to gain a better
understanding of how a green space is defined. They found that green spaces can be defined as:
“usually, but not always, comprised of vegetation and associated with natural elements” (Taylor
& Hochuli, 2017, p. 25). The researchers suggested that future researchers include a definition
based on relevant aspects of the green space such as geographic size, landscape description, and
degree of tree cover (Taylor & Hochuli, 2017). In other words, green spaces are highly
heterogenous, and this may confound generalizability of findings. Information is lacking on
what natural elements are located within green spaces cited in studies, and how these elements
may contribute to the health of the population.

1.3.2 Forest Environments
Some researchers have discussed the importance of trees in the environment to alleviate
stress and anxieties, and for the restoration of well-being for humans (Milligan & Bingley, 2007;
Ulmer et al., 2016). Ulmer and colleagues (2016) compared the degree of tree cover in urban
California neighbourhoods to several health measures within the populations living in these
neighbourhoods. The researchers suggested that more tree cover in an environment was
associated with lower risk of obesity, lower risk for type 2 diabetes, lower blood pressure, and
better overall health (Ulmer et al., 2016).
“Shinrin-yoku”, also known as forest bathing, is a Japanese term that refers to the act of
walking in forest environments to improve physical and mental health (Park et al., 2010). When
walking in forests, the human body has the ability to: “lower concentrations of cortisol, lower
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pulse rate, lower blood pressure, increase parasympathetic nerve activity, and lower sympathetic
nerve activity”; and this can lead to improved physical well-being (Park et al., 2010). In a review
by Hansen, Jones, and Tocchini (2017), the researchers analyzed 127 journal articles related to
the health benefits of forest bathing and nature therapy. Based on the existing literature, the
researchers concluded that forest bathing can be associated with an increase in relaxation and a
decrease in heart rate and blood pressure (Hansen et al., 2017). Thus, trails embedded in forests
may have the potential to improve mental well-being through stress relief (as per the evidence
from forest bathing studies), and also improve physical health through increased physical activity
(hiking, biking, or running) as a form of outdoor recreation.

1.4 TRAIL USE AND HEALTH
Trails have been studied for decades within diverse disciplines such as recreation,
tourism, physical activity, planning and infrastructure, geography, and ecology (Godtman Kling
et al., 2017; Leung & Marion, 1996; Mowen et al., 1998; Starnes et al., 2011; Timothy & Boyd,
2015). Starnes and colleagues (2011) conducted a review of 52 studies that analyzed the
relationship between trail use and physical activity. They suggested that trails could serve as a
great health promotion opportunity to improve the physical activity levels of nearby populations
(Starnes et al., 2011). Brownson and colleagues (2000) wanted to gain a better understanding of
the use of trails and physical activity in rural communities. They suggested that trails could be
helpful in promoting physical activity levels for rural residents who have high rates of inactivity
(Brownson et al., 2000).
Some researchers have aimed to better understand the relationship between trail use and
health by focusing on the benefits related to physical activity (Chen, 2010; Moulton, 2009; Price
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et al., 2012; Price & Reed, 2014). Price and Reed (2014) concluded that the positive benefits of
trail use were related to increased levels of physical activity. They suggested that proximity to
trails could encourage physical activity on trails which may lead to health benefits such as
improvement in cardiovascular health, mental health, diabetes, and achieving optimum weight
(Price & Reed, 2014). Chen (2010) aimed to gain a better understanding of how demographic
characteristics and user patterns influence the quality of life of trail users. Participants of this
study (n=134) were recruited while using the Clear Creek trail in Bloomington, Indiana and were
asked to complete the Clear Creek Trail User Survey and the World Health Organization Quality
of Life Brief Version (Chen, 2010). Chen reported positive correlations between people who
engage in physical activity on trails and their self-reported quality of life.
Wolf and Wohlfart (2014) conducted an assessment of walking, hiking, and running on
trails at national parks in New South Wales. The researchers were stationed at the heads of the
trails to administer surveys to trail users pre- and post-trail use. The pre-trail use survey included
questions about users’ demographics, intended trail activity, and exercise background. The posttrail use survey included questions about users’ enjoyment of the trail, perceived physical effort,
and their perceived health and well-being outcomes. The researchers also calculated each
participants’ (n=371) energy expenditure based on GPS tracking data (Wolf and Wohlfart, 2014).
The researchers suggested that trails that are embedded in parks provide diverse physical activity
opportunities for park users. Wolf and Wohlfart (2014) also suggested that people who engaged
in diverse activities on trails had high levels of well-being. However, this study did not use
comparison groups. More research is needed to understand the direct link between trail use and
health and well-being.
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Although there is some research on trail use and health, there is a dearth of knowledge
about use of trails by post-secondary students. Reed and Wilson (2006) wanted to gain a better
understanding of the student use and awareness of a recreational trail on a university campus in
the United States. The researchers distributed an online questionnaire to students (n=467)
containing questions from the Environmental Supports for Physical Activity Questionnaire and
the National College Health Risk Behavior Survey Physical Activity Module (Reed & Wilson,
2006). The researchers suggested that students who were aware of the trail used it, and
availability of a trail on campus helped to promote physical activity among students (Reed &
Wilson, 2006). Although these researchers analysed the relationship between trail use by
students and physical activity, they did not analyse any other components of health. More
information is needed about student trail use, and the relationship between student use of trails
and health.

1.4.1 Defining Trails
Having a definition for trails is fundamental for studies exploring recreation, health
outcomes, and other perspectives related to trail use; and also differentiating trails from other
built environments such as sidewalks and roadways. It is also important to have a good definition
of trails so that participants in this study can confidently respond to questions about the trails.
Unfortunately, the literature is currently lacking for a distinct definition of trails. Similar to
greenspaces, there are several definitions for trails in the literature based on diverse study
disciplines and available environments (Taylor & Hochuli, 2017). Unfortunately, many
researchers conducting studies about trail use have not included a definition of the trails used in
their study. The Cambridge Dictionary (2020) defines a trail as: “a path through a countryside,

18

mountain, or forest area, often made or used for a particular purpose.” The investigator of this
study was able to find some definitions of trails in the literature.
Andereck, Vogt, Larkin, and Freye (2001) created a definition for their study that
included trail users who engaged in human-powered and motorized vehicle trail use. The
researchers defined trails as:
Any pathway or roadway, which is usually unpaved, but can include paved pathways. A
trail can be used by motorized trail users including motorized trail bikes, ATV users,
snowmobiles, pickup trucks, sport utility vehicles and other high clearance or 4-wheel
drive vehicle users. Motorized trail users also include those people who drive their
vehicles on back country roads and trails to sightsee, watch wildlife, access hunting and
fishing areas, and in general explore the outdoors. In contrast, a trail can also be used by
nonmotorized trail users including hikers, joggers, horseback riders, cross-country skiers,
bicyclists and mountain bikers. (Andereck et al., 2001, p. 63).
This definition of trails is very detailed and provides a great description of some of the activities
performed by trail users. However, this definition includes too many elements about motorized
vehicles which may be prohibited on some trails, such as trails in designated conservation areas
or parks; and trails on most post-secondary campuses. This definition could also include many
motorized roadways and backcountry roads that differ from trails involving self-propelled travel
in areas surrounded by nature.
Wolch and colleagues (2010) examined individual and environmental factors that
contributed to trail use in urban settings. The researchers defined trails as:
Multiuse paths designed for walking, bicycling, skating, horseback riding, and other
forms of recreation or nonmotorized transportation. They are typically paved with
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asphalt, or compressed stone dust and pass through diverse landscapes, including
lakefronts, woodlands, and ocean shorelines. (Wolch et al., 2010, p. 58).
This definition provides some good examples of activities performed by trail users, and it also
includes many elements that describe the natural physical environment surrounding the trails.
However, this definition could be used to describe other paved paths such as sidewalks, and it
does not include narrow single-track paths, that characterize many hiking or mountain bike trails
that pass through natural landscapes, or other types of wilderness.
In a book by Timothy and Boyd (2015), they discuss the lack of trail definitions available
in the literature. The authors then offered their definition of trails as: “all natural or human-made
linear corridors in rural or urban areas designated as trails, paths or routes for the use of
recreationists, tourists or travelers regardless of their mode of transportation” (Timothy & Boyd,
2015, p. 4). This definition provides a good description of the physical properties of a trail. It is
also broad regarding the types of activities that can be performed on the trail, and this allows for
a vast array of trail users. However, this definition does not provide a great description of the
environment surrounding a trail, and it also could include motorized vehicles. This definition
could include natural paths through forest environments, but it could also include shortcuts
between buildings with little natural elements; and it does not exclude larger/wider backcountry
roadways designed for motorized vehicles.
It was difficult to find a definition in the literature that reflected the elements of trails that
could be beneficial for student health, such as those that provided tree coverage and forest
environments that were designed for non-motorized self-propelled travel. It was also difficult to
find a definition in the literature that reflected the trails available on campus at Laurentian
University, which is the setting for this study. The investigator of this study created a definition
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of trails based on the positive elements available in existing definitions. For the purpose of this
study, trails are defined as: “outdoor paths through a forest or a natural environment. Trails are
usually made of natural materials rather than pavement or cement. Trails are primarily designed
for humans and their recreational use involving self-propelled travel (e.g., walking, hiking,
biking)”.

1.4.2 Defining Trail Users
Defining characteristics of trail use is a fundamental area to explore before making any
comparisons between trail users. Some previous studies have defined trail users by the type of
activity they are engaged in (Andereck et al., 2001; Lucas, 1971). This approach is important for
comparing characteristics between different activities. However, defining trail users by activity
type does not account for the frequency and duration of trail use. Some studies have defined trail
users by a combination of the type of activity they are engaged in and the type of trail they are
using (Mowen et al., 1998; Reed et al., 2009), but these studies still haven’t been able to properly
describe characteristics of the physical environment or the length of time that users are on the
trails.
One method that several researchers have used to define trail users is to collect data of
those people using the trail and make the assumption that anyone who uses the trail is a trail user
(Moulton, 2009; Reed et al., 2007; Smiley et al., 2020). This is a convenient way of measuring
trail users because the researchers can choose a distinct trail, and they don’t have to worry about
creating a valid definition of trails and trail users. However, this method also has some
limitations. Depending on the time of the year and the time of day, this method may only capture
a certain sub-set of trail users. For instance, researchers may not capture participants who use
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trails early in the morning before work or participants who use trails late in the evening before
going to sleep. This method may require researchers to spend numerous hours on the trails to
reach a large sample size. Also, researchers using this method may not account for differences in
duration of trail use, frequency of trail use, or user preferences such as for using diverse trails.
Another method commonly used in trail use research is to choose a nearby trail and ask
participants questions about use of that trail (Brownson et al., 2000; Price & Reed, 2014; Reed et
al., 2009; Reed & Wilson, 2006). Using this method could help to account for the physical
environment of the trail, the characteristics of people who may use this trail, and can reach a
large sub-set of a population using the trail. However, this method is more about the trail than the
trail user. In other words, it does not account for any participants who may use similar trails
elsewhere in the community which could skew any study focused more on trail users than the
characteristics of people using a specific trail.
Some researchers have described trail use by frequency and duration of trail use. Wolch
and colleagues (2010) defined a trail user as someone who had used the trails at least once a
month. Measuring trail use by combining frequency and duration of use is a great quantitative
way to estimate the total time a person spends on trails within a specific time frame. However,
this definition may include a large range of trail users. For example, this definition may include
participants who use a trail once a month for 15 minutes and participants who use a trail every
day for an hour. It may be difficult to make any conclusions about comparisons when there is
such a wide array of trail users in the same category.
It was difficult to find a definition in the literature that accurately represented the
characteristics of a trail user. The investigator of this study was very critical of the existing
definitions of trail user available in the literature. Thus, other areas of the literature were
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explored to gain a better understanding of an accurate “dose” of exercise of nature that would
help to distinguish trail users from non-trail users. Studies were explored that provided
recommendations for optimal exposure to nature, exercise, and forest bathing. Table 1.1 below
provides a summary of some of the recommendations that researchers have provided regarding
frequency and/or duration of access to outdoor environments and exercise.

Table 1.1
Recommended Dose of Outdoor Environments and Exercise
Context of Study
Nature Exposure

Reference
(White et al., 2019)

Outdoor Environments

(Barton & Pretty, 2010)

Nature Exposure

(Shanahan et al., 2015)

Green Exercise

(Nisbet & Zelenski,
2011)

Outdoor Environments

(Kondo et al., 2018)

Green Exercise

(Aspinall et al., 2015)

Exercise
Forest Bathing

(Canadian Society for
Exercise Physiology,
2011)
(Park et al., 2010)

Forest Bathing

(Morita et al., 2007)

Vitamin N
(Nature Prescription)

(Louv, 2016)

Recommendation
At least 120 minutes per week should be spent
in natural environments to improve overall
health and well-being.
As little as 5 minutes spent in outdoor
environments could boost self-esteem and
mood. Less than an hour a month showed
improved results for self-esteem and mood.
Thirty minutes or more per week spent in
nature could reduce depression and high blood
pressure.
A short walk in nature (17 mins) increased the
happiness of participants. More time in nature
is related to an increase in happiness.
Studies with nature exposure times varying
between 12 to 60 minutes were associated with
lower stress levels.
A 25-minute walk in an urban green space is
associated with less stress and more
restoration.
Adults aged 18-64 should engage in at least
150 minutes of physical activity per week to
gain health benefits.
15 minutes of walking and 15 minutes of
viewing nature was associated with
physiological improvements.
A 2-hour walk through a forest environment
was associated with lower levels of stress.
As little as 5 to 10 minutes of nature exposure
can improve health. However, as a general
nature prescription: “some is better than none,
and more is better than some.” (p.279).
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The investigator of this study wanted to include as many relevant recommendations as
possible when determining the definition of trail users. Previous researchers have discussed that
more exposure to nature, even if it’s within urban natural settings, can provide better health
benefits (Hartig & Kahn, 2016; Kerr et al., 2012; Schaefer et al., 2014; White et al., 2019). The
Canadian Society for Exercise Physiology also has specific guidelines that outline a minimum
requirement of 150 minutes of physical activity per week (Canadian Society for Exercise
Physiology, 2011). However, some researchers found associations between relatively short time
spans in nature and health benefits (Barton & Pretty, 2010; Nisbet & Zelenski, 2011; Park et al.,
2010). Thus. it was deemed important that the categorization of trail users for our study should
neither be: (1) based on an excessive exposure (i.e. multiple hours per month), nor (2) based on a
very minimal exposure (i.e. a few minutes per month). Moreover, it was important to also
consider that trail use is likely not the only time that participants would spend outside or
engaging in a form of physical activity. Thus, for the purpose of our study trail user was defined
as: “a person who uses a trail for a minimum of an hour or more collectively throughout the
course of a month for self-propelled travel involving transportation, recreation, or any other
reason”.

1.4.3 Characteristics of Trail Users
Gaining a better understanding of the characteristics of trail users could help to inform
outdoor recreation initiatives (Starnes et al., 2011). There is a dearth of literature available
regarding the characteristics of student trail users. However, many researchers have studied
specific predictors of outdoor recreation and trail use among the general population (Boyd et al.,
2018; Furuseth & Altman, 1991; Reynolds et al., 2007; Speak et al., 2013; Windhorst &
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Williams, 2015). It is possible that age and gender can have an impact on trail use. Boyd and
colleagues (2018) found that people who were older were less likely to use green spaces than
younger people. Other researchers have suggested that trail users are predominantly young to
middle-aged (Furuseth & Altman, 1991; Reynolds et al., 2007). When examining gender, Boyd
and colleagues (2018) suggested that women are less likely to use green spaces compared to
men. Windhorst and Williams (2015) found that female students enjoyed using natural
environments because it was believed to be judgement-free, free of exposure, and free of
vulnerability compared to the demands of other campus environments. Speake and colleagues
(2013) found that females preferred using green spaces for socializing and males preferred using
green spaces for engaging in sports and physical activity.
It may be that perceived health and levels of physical activity have an impact on trail
use. Some researchers have described the positive relationship between trail use and physical
activity (Chen, 2010; Moulton, 2009; Price et al., 2012; Price & Reed, 2014; Starnes et al.,
2011). However, it is possible that students with poor mental health may be more sedentary and
may not be motivated to engage in diverse forms of physical activity (Barkin et al., 2010; Prince
et al., 2014; Young et al., 2018). Young and colleagues (2018) suggested that university students
may engage in leisure time activities to help alleviate stress, but that many students also find
stress from meeting deadlines through school and this prevents them from engaging in leisure
time activities. However, Windhorst and Williams (2015) suggested that students who used
natural environments were able to clear their minds and improve their mental health. Time spent
in forests has also been associated with fewer days of mental health complaints (Akpinar et al.,
2016). When considering physical health, Boyd and colleagues (2018) suggested that people
with poor health were less likely to use green spaces compared to people with good health. Other
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researchers have found that forest bathing or being in secluded natural environments can help to
relax the body and improve many physical health indicators such as blood pressure, cortisol
levels, and pulse rate (Park et al., 2010; Windhorst & Williams, 2015).
It is possible that unique characteristics of post-secondary students, such as course load,
living environment, and student type, could impact their status as a trail user. MacCann and
colleagues (2012) found that part-time students were more likely than full-time students to be
distracted from school with other life demands such as their work or their children. With their
time being devoted to other life factors, it is possible that part-time students have less time to
spend in outdoor environments. It is possible that students living on-campus (in residence) have
better access to outdoor environments on-campus than students living off-campus. Reed and
Wilson (2006) found that students who knew about trails were more likely to use them. Price and
Reed (2014) also found that people who were too far away from trails were not likely to be trail
users. Thus, it is possible that students who live on campus, in close proximity to a trail system,
may be more likely to use trails.
International students have unique health concerns compared to domestic students which
may prevent them from engaging in outdoor physical activity (Brunette et al., 2011).
International students may also lack a sense of belonging to their new community that would
prevent them from using outdoor environments on campus (Brunette et al., 2019). However,
many international students, who are recruited to Canadian universities, have high expectations
of using outdoor and/or natural environments (Brunette et al., 2019). International students may
choose to use outdoor environments to improve their physical health, mental health, and their
sense of belonging (Brunette et al., 2019). Thus, it would be advantageous for researchers to gain
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a better understanding of the characteristics of student trail users to inform outdoor recreation
initiatives.

1.4.4 Student Perspectives of Trail Use
Gaining a better understanding of students’ perspectives of campus trails could help to
inform health promotion initiatives (Reed & Wilson, 2006; Windhorst & Williams, 2016). There
is a dearth of literature available regarding the motivators for post-secondary students to use
campus trails. However, many researchers have written about the benefits of trail use for the
general population (Moulton, 2009; Price et al., 2012; Price & Reed, 2014; Reed & Wilson,
2006; Starnes et al., 2011). Perhaps students may be encouraged to use the trails for
transportation around campus or to get their daily physical exercise (Moulton, 2009; Price &
Reed, 2014). It is important to understand which factors encourage use of campus trails so that
these factors are kept in mind when creating health promotion initiatives that benefit students
(Windhorst & Williams, 2016).
There is also a dearth of literature describing what factors prevent students from using
trails. There has been increasingly more research conducted on the benefits of green spaces for
health and well-being (Akpinar, 2016; Akpinar & Cankurt, 2017; Hipp et al., 2016; Lee &
Maheswaran, 2011; McFarland et al., 2008; Speake et al., 2013), however there are many
populations who have access to green spaces but don’t use them (Boyd et al., 2018). Some
researchers have described the negative impact that poor mental health has on the lives of
students (Stewart-Brown et al., 2000; Storrie et al., 2010; Watkins et al., 2012). Perhaps having
high levels of stress or other mental health issues impacts student use of trails. Milligan and
Bingley (2007) described the negative impacts that myths and media can have on peoples’
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motivation to use secluded outdoor environments. They suggested that the portrayal of men
hiding in forests to abduct women and children was associated with a fear of forest environments
(Milligan & Bingley, 2007). It is possible that preconceived fears could impact students’
motivation to use campus trails. It would be advantageous for administrators to explore student
perspectives to gain a better understanding of their motivations for trail use.

1.5 RATIONALE
Although several researchers have studied the health impacts of green spaces (Abraham
et al., 2010; Akpinar et al., 2016; Lee & Maheswaran, 2011; Liu et al., 2018; McFarland et al.,
2008; Speake et al., 2013), fewer studies have explored the health benefits of trails (Chen, 2010;
Moulton, 2009; Price et al., 2012; Starnes et al., 2011). There was also one study that focused on
trail use specific to the student population (Reed & Wilson, 2006), however this study was not
health focused. In the literature review, the investigator of this study was unable to find any
studies that related trail use to the health and well-being of post-secondary students.
The health and well-being of post-secondary students is declining due to inactivity and
high rates of mental health issues (Duffy et al., 2019; Watkins et al., 2012; Young et al., 2018).
Thus, there is a need to implement more services or strategies on campuses to help support and
promote the health of students. Administrators at post-secondary institutions are beginning to
understand the needs of students, and although they: “recognize that many environmental factors
shape the mental health of the student population (for example, access to student support
services, campus and community safety, and social inclusivity), nearly all of them overlook an
important mental health resource: the natural environment” (Windhorst & Williams, 2015, p.
241). With high demand for mental health services at universities (Francis & Horn, 2017;
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Giamos et al., 2017), and limited services currently available for students (Giamos et al., 2017;
Mowbray et al., 2006; Watkins et al., 2012), the use of outdoor environments and trails could
serve as valuable resources for health promotion in the student population. Moreover, there is an
abundance of literation that speaks of the benefits of natural environments (Akpinar, 2016;
Akpinar & Cankurt, 2017; Capaldi et al., 2014; Grinde & Patil, 2009; Kaplan, 1995; Kellert &
Wilson, 1993; Liprini, 2014; McMahan & Estes, 2015; Park et al., 2010; Speake et al., 2013;
Ulmer et al., 2016). However, research is lacking on the benefits of using trails for a postsecondary student population.
Therefore, this study was designed to answer the following research questions:
(1) What is the extent of trail use at a small university in Canada?
a. What is the frequency and duration of trail use?
b. Is there a relationship between student characteristics and trail use?
(2) What are students’ perceptions of the facilitators, barriers, and recommendations for
campus trail use?
(3) What is the self-reported level of stress and psychological well-being of students at a
small university in Canada?
a. Is there a relationship between student trail use and stress?
b. Is there a relationship between student trail use and psychological well-being?
The investigator of this study hypothesized that students who use the trails, compared to students
who do not use the trails, would have an increased self-reported level of psychological wellbeing, and a decreased self-reported level of stress.
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1.6 THESIS OUTLINE
The health and well-being of university students are fundamental factors in ensuring that
they are able to successfully complete their education and seek careers after graduation. With
decreasing levels of mental health and increasing levels of stress, universities should examine
holistic ways of promoting the health of their students. The aim of this study was to gain a better
understanding of the use of campus trails and the health and well-being of students at a small
university in Canada. This thesis follows a manuscript style that includes subsequent Methods,
Results, and Discussion chapters. The data presented, analyzed and discussed in this thesis was
collected via an online questionnaire distributed to students and containing numerous questions
regarding trail use, and three validated scales related to perceived health (Cohen et al., 1983;
Diener et al., 2010; Godin, 2011).
First, the researchers were interested in exploring the extent of trail use at Laurentian
University (LU). This involved defining trail users and exploring predictors of trail use. Second,
the researchers were interested in exploring student perceptions of campus trail use. This
involved understanding student perspectives related to accessing and using campus trails. Lastly,
the researchers were interested in exploring the self-reported level of stress and psychological
well-being of students. This also involved understanding the connection between trail use and the
health and well-being of students. The Discussion chapter focuses on interpreting and
synthesizing the results and comparing it to the literature. A priori, it was hoped that implications
from this study would: (1) impact the future health and well-being of students at a small
university in Canada, (2) inform administration at the university to create health promotion
initiatives; and (3) contribute to the broader literature related to trail use and student health and
well-being.

30

CHAPTER 2:
Methods
2.1 STUDY DESIGN
The research design incorporated a correlational cross-sectional study using an online
questionnaire. Thus, the researchers used both quantitative and qualitative methods within the
study to create a more robust analysis, and to gain a deeper understanding about the research
questions. The data analysis was organized by the research questions. Firstly, the researchers
were concerned with understanding the extent of trail use among university students. This
included defining trail users and understanding which variables predicted trail users. Secondly,
the researchers were concerned with exploring students’ perceptions of facilitators, barriers, and
recommendations for campus trail use. This included thematic analyses to explore each of these
three factors. Lastly, the researchers were concerned with gaining a better understanding of the
health and well-being of university students. This included gaining a better understanding of the
relationship between trail use and stress, and the relationship between trail use and well-being.
Permission to collect data was granted by the Laurentian University Research Ethics Board on
June 28th, 2019 (REB file number 6018373, Appendix E).

2.2 SETTING AND PARTICIPANTS
The setting was a small, bilingual (English and French) university in northeastern
Ontario, Canada, with less than 10,000 students (Universities Canada, 2019). LU was chosen as
the setting for this study because of its unique outdoor features. The campus is surrounded by
five lakes and is within walking distance to the Lake Laurentian Conservation Area which
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provides students with opportunities to explore diverse outdoor environments. Also, LU was
chosen as the setting because there is a vast system of trails on campus that students have access
to year-round. Thus, students from LU were selected as suitable participants for this study
because they have direct daily access to these diverse outdoor environments. They were also
chosen because they often have unique health concerns and needs related to their mental health
and wellness (see section 1.2.1).
All of the participants for this study were students from LU. Students were recruited
through student emails, advertisements around the university, and social media. A recruitment
email was sent out through the Registrar’s Office to all students who were enrolled at the
university at the beginning of the study (October 2, 2019). A follow-up reminder was sent out to
students a week later (October 9, 2019) to encourage completion of the questionnaire. Emails
were sent out to all students enrolled at the university regardless of their language, program, or
course load. Secondly, posters were hung up around campus to further advertise the study to
students in order to improve recruitment. Appendix F contains the recruitment posters in both
English and French. Thirdly, advertisements were attached to Facebook pages affiliated with the
university to reach students who may not use their emails very often.
An incentive was provided to encourage participation. Throughout the recruitment
process, it was made evident that an incentive would be available for students. After completing
the questionnaire to the best of their ability, students had the opportunity to enter their email in a
draw to win a $100 gift card for Amazon. All participants were given an identification number to
maintain confidentiality of responses. Emails that were provided in association with the prize
draw were kept separate from the questionnaire so that responses would not be associated with
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personal information. Once the researchers closed the questionnaire, a random number generator
was used to determine which student would receive the reward.
As of 2019, LU consisted of 9,190 students. Of those students, there were 6,400 full-time
undergraduate students, 640 full-time graduate students, 1,800 part-time undergraduate students,
and 350 part-time graduate students (Universities Canada, 2019). In 2017 (N=9,054), the
majority of students at LU identified as female (n=5,540; 61.2%) compared to male (n=3,505;
38.9%) (Council of Ontario Universities, 2017). LU typically has a larger number of domestic
students (n=8,474; 93.7%) compared with international students (n=571; 6.3%) (Council of
Ontario Universities, 2017). LU is located in northeastern Ontario, which has large populations
of both Francophone and Indigenous peoples (Gauthier et al., 2012; Sahai et al., 2000). Although
there are large populations of these peoples, there is information lacking about the statistics at
LU. Information is also lacking on the statistics of transgender students at LU.

2.3 MEASURES
The researchers designed a questionnaire instrument that consisted of 48-items related to
students’ demographics, trail use, and health. The researchers aimed to gain insight on student
characteristics within the demographics section with questions including age, gender, program of
study, and linguistic preference of participants. The researchers designed the section about trails
to gain insight on the frequency, duration, and location of trail use by students. This section also
included specific questions regarding campus trail use. Lastly, a section about health and wellbeing was included in order to gain insight on students’ perceived health and level of physical
activity. Appendix G contains a copy of the questionnaire.
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Three reliable and validated scales were included in the questionnaire. The three scales
included the Flourishing Scale (Diener et al., 2010), the Perceived Stress Scale (Cohen &
Williamson, 1988), and the Leisure Time Physical Activity Scale (Godin, 2011). All scales had
existing French versions that were previously validated (Godin & Shephard, 1997; Lesage et al.,
2012; Villieux et al., 2016). The results from the Leisure Time Physical Activity Scale helped to
inform the physical activity independent variable (IV) throughout the regression analyses. The
other scales were only included, as dependent variables, in two of the regression analyses to
analyze student health.
Additionally, within the questionnaire, the researchers included four open-ended
questions that were analyzed qualitatively. These questions allowed participants to share their
perspective towards campus trail use. These open-ended questions explored perceived facilitators
to campus trail use, perceived barriers to campus trail use, recommendations to encourage
student use of the campus trails, and other comments that participants had relating to campus
trail use. The questions about facilitators and barriers explored what factors encouraged students
to use the on-campus trails, and what factors discouraged students from using the on-campus
trails. The question about recommendations explored improvements that students suggested
would lead to increased student use of campus trails. Lastly, the question about other comments
was included to gain perspective on any other factors that the students felt were important related
to the campus trails.
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2.3.1 Measures of Outcome Variables
2.3.1.1 Trail Use
For the purpose of this study, trail users were defined as a person who uses a trail for an
hour or more collectively throughout the course of a month for transportation, recreation, or any
other reason. To determine trail users, the researchers included questions about duration and
frequency of trail use in the questionnaire (see Appendix G). The question about frequency
determined how many times participants used the trails in the past month. The question about
duration determined the quantity of time participants spent on the trails per use within the past
month. Participants who indicated using the trails for one hour or more per month were
considered trail users. Participants who indicated using the trails for less than one hour per month
were considered non-trail users. However, given the combination of frequency and duration to
define trail users, there were also participants considered moderate trail users. Table 2.1 below
summarizes trail frequency and trail duration to categorize trail users.

Table 2.1
Categorization of Trail Users
Frequency
Duration

<10 mins
10-30 mins
30-60 mins
>1 hour

Daily/almost
daily
TU
TU
TU
TU

3-5x/week
MTU
TU
TU
TU

1-2x/week
NTU
MTU
TU
TU

1-2x/month
NTU
NTU
MTU
TU

Never/almost
never
NTU
NTU
NTU
NTU

Note. The dark grey cells represent trail users (TU). The light grey cells represent moderate trail users (MTU). The
white cells represent non-trail users (NTU).
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In Table 2.1, there are three different coloured cells that define the categories of trail
users. The dark grey cells represent trail users (TU) because their trail use is equal to an hour or
more within the span of a month. The white cells represent non-trail users (NTU) because their
trail use is equal to or less than an hour within the span of a month. The light grey cells represent
the moderate trail users (MTU). This category represents the participants that do not properly fit
within the other two categories. First, a combination of using trails for <10 minutes for 35x/week could range between 12 to 200 minutes. Second, a combination of using trails for 10-30
minutes for 1-2x/week could range between 40 to 240 minutes. Third, a combination of using
trails for 30-60 minutes for 1-2x/month could range between 30 to 120 minutes. Thus, these
three combinations were coded as MTU because they did not fit perfectly under the description
of the other two categories based on the definition of trail user adopted in this study.

2.3.1.2 Psychological Well-Being
The Flourishing Scale (FS) is an 8-item scale used to measure participants’ perceived
psychological well-being with questions about relationships, optimism, and purpose (Diener et
al., 2010). Each item within the FS is answered on a scale that ranges from 1-7 where 1
represents strong disagreement and 7 represents strong agreement. Scores for the FS can range
from 8 to 56, with higher scores correlated with higher psychological strengths. In the original
study, Diener and colleagues used the FS to measure self-rated psychological well-being of postsecondary students (M=44.97, SD=6.56) (Diener et al., 2010). The researchers found high
reliability (Cronbach’s a = .87) and high convergence between the FS and other psychological
well-being measures. The researchers also suggested that the FS provided a good assessment of
overall psychological well-being in a post-secondary student population (Diener et al., 2010).
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Norms for this population of post-secondary students are scores of 41 at approximately the 25th
percentile, scores of 46 at approximately the 50th percentile, and scores of 49 at approximately
the 75th percentile (Diener et al., 2010). Other researchers studying post-secondary student
populations have found similar results for the FS (Howell & Buro, 2015; Silva & Caetano,
2013). For the purpose of this study, the FS was included as a brief scale to measure the
perceived psychological well-being of students.

2.3.1.3 Stress
The Perceived Stress Scale (PSS) is a 10-item scale used to measure participants’
perceived stress levels (Cohen & Williamson, 1988). Each item within the PSS is answered on a
scale that ranges from 0 to 4 where 0 represents never and 4 represents very often. Scores for the
PSS were calculated by reversing responses for four items of the scale (items 4, 5, 7, and 8), and
then summing all of the scale items. Scores for the PSS range from 0 to 40, with lower scores
correlating with lower perceived stress and higher scores correlating with higher perceived stress
(Cohen & Williamson, 1988). Cronbach’s alpha coefficient for the reliability of the scale is .78.
The researchers designed the PSS to measure stress levels among populations with an education
level of at least high school. The researchers also suggested that the scale has high validity with
high PSS scores correlated to a failure to quit smoking, a failure to control blood sugar levels
among diabetics, a greater exposure to depressive symptoms, and more colds (Cohen et al., 1983;
Cohen & Williamson, 1988). In the original study, the authors found that within a sample of
2,387 Americans, females had higher perceived stress scores (M=13.7, SD=6.6) compared to
males (M=12.1, SD=5.9), and people aged 18-29 had higher perceived stress scores (M=14.2,
SD=6.2) compared to all other age categories (Cohen & Williamson, 1988).
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Another PSS study was conducted on university students to create normative findings for
a post-secondary population (Roberti et al., 2006). Roberti and colleagues found that the
population of post-secondary students had an average score higher (M=18.2, SD=6.9) than the
original authors’ population and they found no significant difference between males (M=17.4,
SD=6.1) and females (M=18.4, SD=6.5) (Roberti et al., 2006). Other researchers studying postsecondary populations provided further validation for the scale (Dogra et al., 2018; Enns et al.,
2018; Roberti et al., 2006; Smith et al., 2014). For the purpose of this study, the PSS was
included as a way to measure the perceived mental health and distress of students.

2.3.2 Measures of Predictor Variables
2.3.2.1 Physical Activity
The Leisure Time Physical Activity Scale (LTPA) is a 4-item scale used to measure selfreported physical activity during a 7-day period (Godin, 2011). The first question within the
scale includes three items, and the second question includes one item. The first question asks
participants to indicate how many times within a typical 7-day period that they engage in (1)
strenuous exercise, (2) moderate exercise, and (3) mild exercise for more than 15 minutes during
their free time. Frequencies for strenuous, moderate, and mild exercise are multiplied by nine,
five, and three respectively. The total score for the first question is calculated by adding the
product of each exercise. The second question asks participants to indicate whether they often,
sometimes, or never/rarely engage in regular activity within a typical 7-day period long enough
to build up a sweat (Godin, 2011). A combined strenuous and moderate exercise score between
14 to 23 has been correlated with receiving health benefits, while a score of 24 and above has
been correlated with substantial health benefits (Godin, 2011). Many studies have used the
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LTPA with post-secondary student populations (Annesi et al., 2017; Ferguson & Philipenko,
2016; Patterson et al., 2019; Shaikh et al., 2018), however there have not been any recorded
norms within the literature for post-secondary populations. For the purpose of this study, the
LTPA was included as a way to measure the physical activity level of students throughout the
three regression analyses.

2.3.2.2 Mental and Physical Health
Questions regarding general mental and physical health were adapted from the Canadian
Community Health Survey (CCHS). The CCHS was designed to: “collect information about
mental health status, access to and perceived need for formal and informal services and supports,
functioning and disability, and covariates” (Statistics Canada, 2011). The first question asked
participants to rank their perceived general mental health from the following options: excellent,
very good, good, fair, or poor. The second question asked participants to rank their perceived
general physical health from the following options: excellent, very good, good, fair, or poor.
Responses were coded in three categories for analysis: high (very good or excellent perceived
health), moderate (good perceived health), and low (fair or poor perceived health) (Statistics
Canada, 2019).
2.3.2.3 Sociodemographic Characteristics of Students
Questions about specific student characteristics were included as predictor variables to
gain a better understanding of their connection with trail use, perceived stress, and psychological
well-being. The specific student characteristics included age, gender, linguistic identity
(Francophone or Anglophone), student type (domestic or international), course load (full-time or
part-time), and living environment (on-campus or off-campus). Appendix G contains the
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questionnaire with all of the demographic and descriptive questions that helped to inform these
predictor variables.

2.4 DATA COLLECTION AND ANALYSIS
Data collection involved an online questionnaire that was distributed to all students
(N=9,190) at LU. The questionnaire instrument was created using REDCap software version
4.14.1. The researchers distributed the questionnaire in both English and French to accommodate
bilingual and Francophone students at the university, and also arranged a rigorous front and back
translation process to ensure that both versions were identical (Geisinger, 1994; Sperber et al.,
1994). The researched distributed the questionnaire by email to students in October 2019 and it
was available for completion for a two-week span. Once the questionnaire was active, students
were provided with an information letter, a consent form, and a link to the questionnaire if they
consented and were interested in participating (see Appendices C and D).
For this study, the researchers collected data in a single phase and analyzed the data
according to the research questions. Firstly, the researchers were concerned with understanding
the extent of trail use among university students. This included defining trail users and analyzing
predictors of trail users using a multinomial logistic regression. Secondly, the researchers used a
thematic analysis to explore facilitators, barriers, and recommendations for campus trail use by
students. Lastly, the researchers were concerned with understanding the factors related to health
outcomes of students, and whether there were health outcomes related to trail use by students.
This included analyzing predictors of the PSS and the FS using two different regression models
and incorporating trail user categories as independent variables in the regression models to
understand if trail use was a significant variable.
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2.4.1 Predicting Student Trail Use
The researchers were concerned with gaining a better understanding of the extent of trail
use at LU. It was necessary for the researchers to first define trails and trail use. For the purpose
of this study, trails were defined as: “outdoor paths through a forest or a natural environment.
Trails are usually made of natural materials rather than pavement or cement. Trails are primarily
designed for humans and their recreational use involving self-propelled travel (e.g., walking,
hiking, biking).” Table 2.1 distinguishes between the three types of trail users (non-trail user,
moderate trail user, and trail user). The researchers were also concerned with analyzing the
predictors of trail use to better understand the characteristics of students who used and did not
use the trails. For the regression, the dependent variable (DV) was trail user and was informed
by the combination of frequency and duration of trail use from Table 2.1. Since the DV was
multinomial, a multinomial logistic regression was used to analyze the predictors. The
researchers included the following independent variables (IV): age, gender, physical activity,
linguistic identity, student type, course load, living environment, mental health, and physical
health. Significance for this regression was accepted at p<0.05.

2.4.2 Exploring Student Perceptions of Trail Use
The researchers were also concerned with exploring perceived facilitators, barriers, and
recommendations for campus trail use by students. The researchers used a thematic analysis to
explore each of these three factors (Vaismoradi et al., 2016). The thematic analysis was informed
by three open-ended questions asking students to identify: (1) facilitators related to campus trail
use; (2) barriers related to campus trail use; and (3) recommendations to improve student use of
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campus trails. The fourth open-ended question was not included in the analysis due to low
response rates.
The researchers used a thematic analysis process that consisted of three steps: (1)
identifying key words from each response; (2) grouping the key words into provisional subthemes and finding the total count per sub-theme; and (3) refining the description of the subthemes and organizing the categories into comprehensive themes (Vaismoradi et al., 2016).
Responses received in French went through a rigorous forward and back translation to ensure
that the translated English version had the same meaning as the original version (Geisinger,
1994; Sperber et al., 1994). In steps 1 and 2, a read-re-read process was also used by the
researchers to ensure that keywords were chosen correctly, and that keywords were properly
assigned to categories (Vaismoradi et al., 2016). In step 3, an affinity method (involving three
study investigators) was used to refine sub-theme descriptions and to identify the main themes in
the responses to each question (Plain, 2007).

2.4.3 Predicting Student Health
The researchers were also concerned with understanding the health of students at LU.
The researchers were concerned with understanding the relationship between trail use and the
health of students. This occurred in two parts. In the first part, the researchers were concerned
with understanding which factors predicted perceived stress levels. In the second part, the
researchers were concerned with understanding which factors predicted psychological wellbeing. Two separate regression analyses were used to understand the predictors of both
dependent variables. All demographic and descriptive questions from the questionnaire were
included in this analysis.
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Firstly, the researchers were concerned with analyzing the predictors of perceived stress.
It was important to understand which factors were significantly correlated with low and high
stress of students. It was also important to understand if trail use was a significant variable in
reducing stress for students. For the regression, the DV was perceived stress and the summary
score of the PSS was used. Since the results from the PSS produced a normally distributed
continuous variable, a multiple standard regression was used in this analysis. The researchers
used the following IVs in the regression: trail use, age, gender, physical activity, linguistic
identity, student type, course load, living environment, mental health, and physical health.
Significance for this regression was accepted at p<0.05.
Secondly, the researchers were concerned with analyzing the predictors of psychological
well-being. It was important to understand which factors were significantly correlated with low
and high psychological well-being for students. It was also important to understand if trail use
was a significant variable in improving psychological well-being for students. For the regression,
the DV was flourishing and was informed by the summary score from FS. The researchers used
the following IVs in the regression: trail use, age, gender, physical activity, linguistic identity,
student type, course load, living environment, mental health, and physical health.
The researchers used a multinomial logistic regression to identify which variables were
significant predictors of the FS. The FS originally produced a continuous variable. When
analyzing the descriptive results for this scale, it was evident that the data was positively skewed.
The researchers converted the FS score to a multinomial variable using the author’s norms
(Diener et al., 2010). The researchers used the 25th, 50th, and 75th percentiles. This created a nonflourishing group (0-25%; scores ≤ 41), a moderate-flourishing group (25-75%; scores = 42-48),
and a high-flourishing group (75-100%; scores ≥ 49). Significance was accepted at p<0.05.
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CHAPTER 3:
Results
3.1 DESCRIPTIVE STATISTICS
Recruitment emails were sent to all students (N=9,190) at LU on October 2, 2019. Over
the two-week period (Oct. 2nd to 16th, 2019), a total of 1,398 responses were recorded through
the online REDCap software. Of those responses, 31 responses were excluded due to incomplete
responses and an error in the REDCap software. Therefore, there was a total of 1,367 student
responses available for analysis. This represented approximately 15% of the student body at LU.
Descriptive characteristics of the sample are summarized in Table 3.1 below.

Table 3.1
Characteristics of Student Participants (n=1,367)
% (n)
Gender
Female
Male
Other Gender

69.4 (949)
29.2 (400)
0.7 (10)

Age
< 20
21-30
31-40
> 41
Self-Identified Status*
Francophone Students
Indigenous Students
Status First Nations
Non-Status First Nations
Métis
Other
Student Type
Domestic Students
International Students
Asian
African
European

41.4 (565)
46.4 (634)
7.6 (104)
4.6 (64)
30.4 (416)
15.5 (212)
3.2 (44)
2.1 (29)
3.8 (52)
0.8 (11)
94.4 (1291)
5.6 (76)
2.6 (36)
1.6 (22)
0.7 (10)
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North American
South American
Program Disciplines
Health
Science, Engineering, Architecture
Arts
Management
Education
Other
Course Load
Full-time
Part-time
Study Level
Undergraduate
First year
Second year
Third year
Fourth year
Fifth year or more
Graduate
Non-degree
Living Environment
On-Campus
Off-Campus

0.4 (6)
0.1 (2)
29.3 (401)
27.7 (378)
18.6 (254)
10.8 (148)
8.0 (109)
5.6 (77)
87.6 (1197)
12.4 (170)
84.0 (1141)
28.8 (327)
21.1 (240)
22.1 (251)
22.7 (258)
5.4 (61)
15.1 (205)
1.0 (13)
25.2 (344)
74.8 (1023)

Note. *This category is a combination of responses to whether the participants identified as francophone or
indigenous

Of the 1,367 students who participated in this study, the majority identified as female
(n=949; 69.4%) or male (n=400; 29.2%), and a small percentage identified with another gender
(n=10; 0.7%). The other genders consisted of non-binary (n=7; 0.5%), two-spirited (n=1; 0.1%),
gender fluid (n=1; 0.1%), and transman (n=1; 0.1%). A small sample of students preferred not to
answer this question (n=9; 0.6%). Students who participated in this study were between the ages
of 16 and 64 (M = 23.5 years, SD = 7.5) which was representative of the student body at LU.
Examining the cultures of the students, many students identified as Francophone (n=416; 30.4%)
or as Indigenous (n=212; 15.5%). A small portion of students identified as international students
(n=76; 5.6%). Most of these students were from Asian countries (n=36; 2.6%) such as China
(n=15; 1.1%) and India (n=14; 1.0%), or from African countries (n=22; 1.6%) such as Nigeria
and the Democratic Republic of the Congo.
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Participants for this study were all students from LU (n=170 part-time students, 12.4%;
n=1,197 full-time students, 87.6%). The majority of students were studying at the undergraduate
level (n=1141; 84.0%), whereas only a small portion were at the graduate level (n=205; 15.1%)
and at the non-degree level (n=13; 1.0%). Most of the students identified as being in a program
within the faculty of health (n=401; 29.3%) or the faculty of science, engineering, and
architecture (n=378; 27.7%). Approximately one quarter of the students indicated that they were
living on-campus (n=344; 25.2%), while the majority of students identified as living off-campus
(n=1,023; 74.8%). Of the students who were living off-campus, most of them identified as living
with family (n=468; 34.4%) or with friends (n=523; 38.5%).
The results of the perceived health status of students have been summarized in Figure 3.1
below. Overall, most of the students reported being in good health. Most of the students in this
study perceived their physical health (PH) as either very good/excellent (n=605; 44.4%) or good
(n=565; 41.5%). A small portion of participants reported fair/poor PH (n=192; 14.1%). The
results for perceived mental health (MH) were more evenly spread with most students reporting
good MH (n=492; 36.3%). Less students reported very good/excellent MH (n=484; 35.7%) or
fair/poor MH (n=381; 28.1%). Many of the students identified that they were sometimes
physically active (n=618; 46.0%), and less identified that they were often physically active
(n=437; 32.5%) or never/rarely physically active (n=289; 21.5%).
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Figure 3.1
Self-Rated Health Status of Student Participants (n=1,367)
High
Moderate

Number of Responses (n)

700

Low

600
500
400
300
200
100
0
Mental Health (MH)

Physical Health (PH)

Physical Activity (PA)

Health Status
Note. For MH and PH, the dark grey bar represents very good/excellent levels, the light grey bar represents good
levels, and the white bar represents fair/poor levels. For PA, the dark grey bar represents engaging in PA often, the
light grey bar represents engaging in PA sometimes, and the white bar represents engaging in PA never/rarely.

The investigator of this study conducted Pearson product-moment correlations between
the variables used in the regressions of this study; age, gender, trail use, physical activity,
francophone students, international students, course load, living environment, physical health,
mental health, perceived stress, and flourishing. Results for the Perason product-moment
correlations are available in Table 3.2 below.
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Table 3.2
Correlations of Regression Variables
Variable
1. Age
2. Gender
3. Trail Use
4. Physical
Activity
5.
Francophone
6.
International
7. Course
Load
8. Living
Environment
9. Physical
Health
10. Mental
Health
11. Perceived
Stress
12.
Flourishing

1

2

3

4

1.00
-.04
-.05
.05

5

6

7

8

9

10

11

1.00
.02
.10***

1.00
-.22***

1.00

-.05

.08**

.02

-.02

1.00

.01

-.10***

.02

.05

-.02

1.00

-.41***

-.03

.07*

-.02

.00

.06*

1.00

-.28***

-.03

.06*

-.05

-.05

.04

.21***

1.00

.01

.07**

-.13***

.41***

-.05

-.02

.01

-.05

1.00

-.13***

.17***

-.07*

.19***

-.08**

-.08**

.03

.03

.41***

1.00

-.20***

.18***

-.09***

.18***

-.04

-.04

.05

-.00

.29***

.61***

1.00

.09***

-.03

.11***

-.21***

.06*

.03

-.02

-.02

-.32***

-.55***

-.53***

12

1.00

Note. *p < 0.05, **p < 0.01, ***p < 0.001

3.2 PREDICTING STUDENT TRAIL USE
The researchers were firstly concerned with exploring the extent of trail use and the
characteristics of student trail users. The majority of students who participated in this study
identified that they had used trails at least once within the past month (n=835; 61.1%), and that
they enjoyed walking on trails (n=862; 63.1%). Other prominent reasons for trail use were
appreciating nature (n=491; 35.9%) and jogging or running (n=224; 16.4%). A few of the other
identified trail activities (or reasons for using trails) included photography, accessing the beach,
winter sports such as snowshoeing and cross-country skiing, and using the trails for
transportation purposes. The majority of the students reported that their activity levels on the
trails consisted of moderate intensity physical activity (n=504; 54.1%) or low intensity physical
activity (n=300; 32.2%).
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The majority of students reported that they often used trails with friends and family
(n=644; 47.1%) or by themselves (n=532; 38.9%). In terms of the time of day, students reported
using trails in the morning (n=393; 28.7%), afternoon (n=680; 49.7%), evening (n=400; 29.3%),
and at night (n=90; 6.6%). Most of the students who reported that they prefer using the trails oncampus at LU (n=371; 39.7%), whereas less students reported that they prefer using trails offcampus (n=255; 27.3%) or both the trails on- and off-campus (n=308; 33.0%).

3.2.1 Trail Users
To determine which students were trail users, results were analyzed from the questions
about frequency and duration of trail use. Examining frequency of trail use, 147 (10.8%) students
used trails daily or almost daily, 11 (8.2%) students used trails 3-5 times per week, 243 (17.9%)
students used trails 1-2 times per week, 434 (32.0%) students used trails 1-2 times per month,
and 421 (31.0%) students never or almost never used the trails. Of the students who used the
trails, 158 (17.0%) students used trails for less than 10 minutes per use, 327 (35.1%) students
used trails for 10-30 minutes per use, 278 (29.9%) students used trails for 30-60 minutes per use,
and 168 (18.0%) students used trails for more than one hour per use. Trail use frequency and
duration were used to identify non-trail users (n=678; 49.6%), moderate trail users (n=245;
17.9%), and trail users (n=444; 32.5%). More detailed results for frequency and duration of trail
use can be seen in Table 3.3.

49

Table 3.3
Student Use of Trails in Terms of Frequency and Duration

Duration

<10 mins
10-30 mins
30-60 mins
>1 hour

Daily/almost
daily count
43
52
26
26

3-5x/week
count
16
37
33
25

Frequency
1-2x/week
count
34
95
85
28

1-2x/month
count
65
143
134
89

Never/almost
never count
0
0
0
0

Note. The dark grey cells represent trail users (TU). The light grey cells represent moderate trail users (MTU). The
white cells represent non-trail users (NTU).

Within this study, a trail user was defined as someone who used a trail for an hour or
more collectively throughout the course of a month for transportation, recreation, or any other
reason. Based on this definition, the three categories have been highlighted in Table 3.2 based on
the shading in the cell. The dark grey cells represent TU, the light grey cells represent MTU, and
the white cells represent NTU. These results created the variable trail users which was used as
the DV in the multinomial logistic regression analysis on trail use.

3.2.2 Predicting Trail Use
Once the variable was created to categorize trail users, a multinomial logistic regression
analysis was completed to better understand the predictors of trail use among the different trail
user categories. The model was statistically significant, x2(24) = 143.91, p < .001. The results
from the multinomial logistic regression on trail use are summarized in Table 3.4.
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Table 3.4
Multinomial Logistic Regression Results on Trail Use

Intercept
Age
Gender
High PA
Moderate PA
Francophone
International
Course Load
Living Environment
Excellent MH
Moderate MH
Excellent PH
Moderate PH
Intercept
Age
Gender
High PA
Moderate PA
Francophone
International
Course Load
Living Environment
Excellent MH
Moderate MH
Excellent PH
Moderate PH

95% CI for Odds Ratio
B (SE)
Lower
Odds Ratio
Trail User vs. Non-Trail User
-1.30 (0.45)**
-.01 (0.01)
.97
.99
-.19 (0.15)
.62
.82
1.49 (0.22)***
2.89
4.42
1.18 (0.20)***
2.22
3.26
-.16 (0.14)
.65
.86
-.19 (0.29)
.47
.83
-.27 (0.23)
.49
.77
-.41 (0.16)**
.49
.67
.48 (0.19)**
1.12
1.62
.43 (0.18)*
1.09
1.53
.48 (0.24)*
1.01
1.62
.20 (0.23)
.78
1.22
Moderate Trail User vs. Non-Trail User
-1.29 (0.51)**
-.01 (0.01)
.97
.99
-.26 (0.18)
.54
.77
1.33 (0.25)***
2.33
3.78
.88 (0.22)***
1.56
2.41
-.06 (0.17)
.68
.94
-.45 (0.33)
.34
.64
-.21 (0.27)
.48
.81
-.06 (0.19)
.65
.94
.12 (0.22)
.73
1.13
.04 (0.20)
.71
1.04
.22 (0.28)
.72
1.25
.26 (0.26)
.79
1.30

Upper
1.01
1.10
6.77
4.79
1.13
1.46
1.20
.90
2.35
2.16
2.60
1.91
1.02
1.09
6.15
3.74
1.32
1.21
1.37
1.36
1.73
1.54
2.17
2.16

Note: R2= .10 (Cox & Snell), .12 (Nagelkerke). Model x2(24) = 143.91, p < .001.
*p < .05, **p < .01, ***p < .001.

The top half of Table 3.4 presents results for the trail user category compared with the
non-trail user category. High physical activity (PA) was a significant predictor in determining
whether a student was a trail user or a non-trail user, b = 1.49, Wald x2(1) = 46.96, p < .001.
Students with high levels of PA were 4.42 times more likely to be trail users than students with
low levels of PA. Moderate PA was also a significant predictor of trail use, b = 1.18, Wald x2(1)
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= 36.14, p < .001. Students with moderate levels of PA were 3.26 times more likely to be trail
users than students with low levels of PA. Living on-campus was a significant predictor in
determining whether a student was a trail user or a non-trail user, b = -0.41, Wald x2(1) = 6.88, p
< .01. The odds ratio for this variable was 0.67 which means that students living on-campus
(coded as 1) were 1.49 times more likely to be trail users than students living off-campus (coded
as 0). Excellent mental health (MH) was a significant predictor in determining whether a student
was a trail user or a non-trail user, b = 0.48, Wald x2(1) = 6.46, p < .01. Students with excellent
MH were 1.62 times more likely to be trail users than students with poor MH. Moderate MH was
also a significant predictor of trail use, b = 0.43, Wald x2(1) = 5.91, p < .05. Students with
moderate MH were 1.53 times more likely to be trail users than students with poor MH. Lastly,
excellent physical health (PH) was a significant predictor in determining whether a student was a
trail user or a non-trail user, b = 0.48, Wald x2(1) = 4.00, p < .05. Students with excellent PH
were 1.62 times more likely to be trail users than students with poor PH.
The bottom half of Table 3.4 demonstrates estimates for the moderate trail user category
compared with the non-trail user category. There were less significant predictors for this
comparison. High PA was a significant predictor in determining whether a student was a
moderate trail user or a non-trail user, b = 1.33, Wald x2(1) = 28.90, p < .001. Students with high
levels of PA were 3.78 times more likely to be moderate trail users than students with low levels
of PA. Moderate PA was also a significant predictor of trail use, b = 0.88, Wald x2(1) = 15.65, p
< .05. Students with moderate levels of PA were 2.41 times more likely to be moderate trail users
compared to students with low levels of PA.
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3.3 EXPLORING STUDENT PERCEPTIONS OF TRAIL USE
3.3.1 Facilitators to Campus Trail Use
The researchers were concerned with understanding what encouraged students to use
trails on campus. By understanding what motivates students to use outdoor spaces on campuses,
health promotion initiatives can be designed to reflect or consider these elements. A total of
1,120 students (81.9%) contributed responses to the open-ended question about facilitators to
trail use. A total of seven themes and nineteen sub-themes emerged from this thematic analysis.
The themes related to facilitators of campus trail use can be seen in Table 3.5 below. Themes are
arranged in descending order from highest to lowest total frequency of comments by
respondents. Students’ responses could be analyzed in several themes and sub-themes, thus the
frequencies displayed do not sum to 100%.

Table 3.5
Themes, Sub-Themes, and Frequencies Related to Facilitators of Trail Use
Themes
Nature Appreciation

Outdoor Recreation
and Exercise

Sub-Themes
Natural Scenery

Frequency
n (%)a
407 (36.3)

Getting Outdoors

97 (8.7)

Nice Weather

50 (4.5)

Sport and Exercise
Organized
Activities

230 (20.5)
59 (5.3)

Examples
I think the beautiful nature surrounding
the trails draws students in
It’s nice to get out of residence and get
some fresh air, the trails around the
beach on campus are a great way to take
a break from studying
The fact that we have nice trails in the
spring/summer/fall time it can be
nice…especially when there is good
weather
To be physically active and enjoy nature.
The trail offers opportunities for walking,
biking, running, and enjoying scenery
Events that take place on or through them
to encourage familiarity. Ex. Welcome
Week activities at the beach
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Accessibility

Mental Health and
Wellness

Infrastructure Quality
and Safety

Leisure Time

55 (4.9)

Destinations on the
Trails

68 (6.1)

Better Commute

194 (17.3)

Convenience

172 (15.4)

Improving Mental
Health
Escape from
Campus Life

118 (10.5)

a

They’re on campus, so they’re really easy
to access
I think the campus trails are a great way
to relax and relieve some stress
Students like to take a break from
studying and explore nature – it’s a nice
way to take a break from stress
The quiet nature creates a sense of
relaxation from the stress of school
A nice walk is good for our health

Relaxation

88 (7.9)

Healthy Lifestyle

16 (1.4)

Good Maintenance

83 (7.4)

Quality and
Quantity of Trails

45 (4.0)

Safety

40 (3.6)

I believe campus security and clear trail
paths would encourage students to use
campus trails

113 (10.1)

If they are aware of them – most students
I have talked to know we have them, but
don’t know where to enter them!
Word of mouth from other students at the
school who’ve already used the trails
before
Photographs on social media might
encourage students to use them. If they
see the beauty in these trails from the
photographs, it might encourage them to
go experience the trails themselves!

Knowledge of the
Trails
Social Interaction

90 (8.0)

Students may want to go on nature walks
during long breaks between classes
Destinations, such as the beach or the
flagpole; many students require a goal,
they don’t enjoy simply being outside
It helps you get around campus faster

Peer
Encouragement

64 (5.7)

Social Media and
Photography

25 (2.2)

Having them groomed, clear and easy to
walk through
The availability, quality, and beauty of
them

Percentages do not equal 100% because students’ responses could be categorized in several different themes and

sub-themes

The first theme that emerged from this thematic analysis was nature appreciation, and
nearly half of the students provided responses that were coded to this theme (n=554; 49.5%).
Thus, students felt that the appreciation of nature was the main motivator to encourage campus

54

trail use. The researchers categorized three sub-themes to this theme. Natural scenery had the
most responses of all of the sub-themes within this thematic analysis (n = 407; 36.3% of
responses). Many of the responses coded to this sub-theme involved a comment about the beauty
of the trails (nice scenery, beauty of nature, nice views), and some included specific elements of
nature that students enjoyed (leaves, rocks, lakes, trees, biodiversity). However, most of the
responses were more general comments about nature (love of nature, nature appreciation,
connect with nature, the nature). Getting outdoors included any response that referenced
enjoyment of the outdoors with most of these responses referring to ‘fresh air’. Nice weather
included any responses that referenced climate or weather conditions. Most responses coded to
this sub-theme were not very specific, but some students wrote about the sunshine and the
changing seasons.
The second theme that emerged was outdoor recreation and exercise with a total
frequency of 412 (36.8%) responses. Students felt that the ability to engage in physical activity
and other recreational activities was a large motivator to encourage students to use campus trails.
The researchers categorized four sub-themes to this theme. Sport and exercise included
responses that indicated any form of physical activity. Most of these responses referred to low
impact physical activity such as walking. Many of the other responses referred to general
exercise or physical activity. The rest of the sport & exercise responses included higher impact
physical activity such as running, jogging, hiking, and biking. Organized activities included any
responses that referred to group events or activities organized by the university or the residences.
Leisure time included any responses that referred to using the campus trails during students’ free
time outside of school or work. Destinations on the trails included any response that included a
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specific location on the trails that students enjoyed using. The majority of students commented
on using the trails to access the beach on campus.
The third theme that emerged was accessibility, with a total frequency of 366 (32.7%)
responses. Some students felt that the ability to use trails for transportation and convenience
encouraged them to use the campus trails. The researchers categorized two sub-themes to this
theme. Better commute included responses that described using trails as shortcuts to get to class
and to get across campus. Some of the students also described using trails as a mode of
transportation to get to school. A few students described using the trails as an alternate route to
get across campus instead of using the sidewalks or roads. Convenience included many responses
that described the proximity of the trails to campus, and how easily accessible the trails were
between classes and residences. Many of the students described the convenience of the trails and
how this motivated them to use campus trails. Other comments coded to this sub-theme were
related to ease of access or accessibility in general.
The fourth theme that emerged was mental health and wellness, with a total frequency of
312 (27.9%) responses. Students felt that the ability to improve their mental health and wellness
was an important factor that encouraged students to use the campus trails. The researchers
categorized four sub-themes to this theme. Improving mental health included any responses that
described using the trails to benefit students’ mental health and stress levels. Some students
wrote about specific mental health concerns such as improving their anxiety or depression. Most
students wrote more generically about the stress relief that they feel while using the trails.
Escape from campus life included responses relating to taking study breaks or getting away from
the busyness of the university. Relaxation included any responses where students described a
sense of relaxation. Most of the students contributing to this sub-theme felt that the trails were

56

relaxing, peaceful, calming, or therapeutic. Healthy lifestyle included any responses related to a
desire to be healthy and/or maintain a healthy lifestyle.
The fifth theme that emerged was infrastructure quality and safety, with a total frequency
of 168 (15.0%) responses. Some of the students felt that having high quality trails that were well
taken care of motivated students to use campus trails. The researchers categorized three subthemes to this theme. Good maintenance included responses related to the maintenance of the
trails. Many of the students commented on the general maintenance of the trails and how this is
important in encouraging trail use. Some students mentioned that they enjoy when the campus
trails are kept clean. Other students described the importance of having well groomed trails,
especially during the winter season. Quality and quantity of trails included any responses that
discussed the specific elements of the trails such as length, width, terrain, quantity, and quality.
Most of the students described the high quality of the trails on campus and the diverse lengths
and difficulties of the trails. Safety included any responses that referred to a sense of risks on the
campus trails.
The sixth theme that emerged was knowledge of the trails, with a total frequency of 113
(10.1%) responses. Some students felt that simply knowing that the campus trails exist was
enough to motivate students to use the campus trails. There were no sub-themes in this theme.
Most of the responses coded to this theme suggested that students who know about the trails are
encouraged to use them. Many students indicated that it was important to know the locations and
lengths of the trails. A few students described the importance of knowing the difficulty levels
and length or approximate completion times for each trail.
The seventh theme that emerged was social interaction, with a total frequency of 89
(7.9%) of responses. Some students felt that having some type of social encouragement was
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necessary to motivate students to use campus trails. The researchers categorized two sub-themes
to this theme. Peer encouragement included any responses that described encouragement from
friends or from people on campus. Most of the students’ responses that were coded to this subtheme described using the trails with friends or hearing about trail use from friends. Social media
and photography included any responses that mentioned the use of pictures to encourage trail
use. Most of the responses coded to this sub-theme reflected students who were encouraged to
use the trails because they enjoyed taking pictures of the scenery. Other students described the
importance of seeing pictures of the trails on social media to encourage their use of the campus
trails.

3.3.2 Barriers to Campus Trail Use
The next step was to gain a better understanding of what discourages students from using
trails on campus. By understanding what discourages students to use outdoor spaces on
campuses, health promotion initiatives can be designed appropriately in order to avoid, reduce,
or mitigate these barriers. A total of 1,122 participants (82.1%) chose to provide responses for
the open-ended question about barriers to trail use. A total of six themes and twenty-two subthemes emerged from this thematic analysis. Results for barriers to campus trail use can be seen
in Table 3.6 below. Themes are arranged in descending order from highest to lowest total
frequency. Students’ responses could be analyzed in several themes and sub-themes, thus the
frequencies displayed do not sum to 100%.
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Table 3.6
Themes, Sub-Themes, and Frequencies Related to Barriers of Trail Use
Themes
Intrapersonal
Factors

Lack of
Knowledge

Fears

Environmental
Conditions

Convenience
and
Accessibility

Sub-Themes
Too Busy

Frequency
n (%)a
324 (28.9)

Lack of Motivation
Nobody to Go With

80 (7.1)
63 (5.6)

Lack of Interest

56 (5.0)

Examples
How much free time that a student has. If
students have different assignments due
or an exam coming up they may not feel
like they have the time to use the trails
Too tired at the end of the day to use them
Not having friends that want to go out for
a walk with them
Some people don’t like the outdoors

Lack of Physical
Activity

26 (2.3)

Not prioritizing physical activity

Prefer Other Modes of
Transportation
Prefer Other Exercise

12 (1.1)

Many students have vehicles. It’s faster to
drive to class rather than walk or bike
Preference for indoor exercise such as
the pool or gym
Poor signage and maps. I don’t know
where all the trails are nor where they go

9 (0.8)

Lack of Proper
Directions

214 (19.1)

Lack of Awareness

194 (17.3)

Lack of Education
About Trail Use

12 (1.1)

Safety Concerns

126 (11.2)

Fear of Wildlife

121 (10.8)

Fear of Getting Lost

43 (3.8)

Fear of Other People

23 (2.0)

Weather

231 (20.6)

Difficulty of Trails

37 (3.3)

Inconvenience

87 (7.8)

Lack of Accessibility

41 (3.7)

Lack of knowledge that they exist…I
didn’t know the campus had trails until
now
It seems people aren’t involved in caring
for their mental health in a way that
integrates being outside/in nature
I’m afraid about the environment and
safety of students
Possibility of encountering a potentially
dangerous animal such as a bear
The fear of the unknown and the fear of
being lost in nature or (the) woods
Possibly some are worried about being
out alone – i.e. threats from other people
The weather as for example on a rainy
day or winter time it is more difficult to
use them
Some of the hills are pretty steep and
some are for long walks/long distances
Most of the campus trails are on one end
of campus which is out of the way for
most students
Not all students are physically able to use
the trails
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Maintenance
and Lighting
a

Living Off-Campus

27 (2.4)

Parking Problems

18 (1.6)

Lack of Maintenance

74 (6.6)

Lack of Lighting

60 (5.3)

Being far from the main campus it’s hard
to find the time to devote to riding the bus
and walking the trail
I don’t want to pay for parking there
Students do not want to use these trails in
the winter if they’re not maintained
For night time specifically, there are no
lights at all which is kind of freaky

Percentages do not equal 100% because students’ responses could be categorized in several different themes and

sub-themes

The first theme that emerged from this thematic analysis was intrapersonal factors, with
a total frequency of 607 (54.0%) responses. Students felt that their personal preference was the
biggest factor preventing them from using campus trails. The researchers categorized seven subthemes to this theme. Too busy had the most responses of all of the sub-themes within this
thematic analysis (n = 324; 28.9% of responses). Most of the responses coded to this sub-theme
described the demands of school and how students spend the majority of their time studying or
working on assignments. Other students wrote that they simply had ‘no time’ or were ‘too busy’.
Few students described other demands taking up their time such as their job, social life, or
family. Lack of motivation included any responses that referred to a lack of motivation, being too
tired, or being too lazy. Nobody to go with included any responses that referenced a lack of
companionship on the trails. Most of the students reported that they don’t have anyone to use the
trails with, or that they don’t want to use the trails alone. Lack of interest included any responses
where students reported that they weren’t interested in using the trails. Many of the students
discussed a lack of interest in being outdoors. Lack of physical activity included any responses
where it was specifically noted that a lack of physical activity was preventing students from
using the trails. Prefer other modes of transportation included any response where students
discussed alternative routes or modes of transportation. Most of these students preferred to drive
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or take the bus instead of walking the trails. Prefer other exercise included any responses where
students discussed a preference for using the gym, the pool, or other trails in the community.
The second theme that emerged was lack of knowledge, with a total frequency of 420
(37.4%) responses. Participants felt that the lack of knowledge about campus trails was a
substantive barrier preventing students from using them. The researchers categorized three subthemes to this theme. Lack of proper directions included any responses that referenced maps,
signage, or not knowing where the trails were. Most of the students were not certain of where the
trails were situated on campus, nor how to navigate them once they were using them. Some of
the students reported the lack of a map or a lack of signage on the trails as barriers to campus
trail use. Lack of awareness included any responses where students discussed a lack of
information or advertisement about the trails. Many participants claimed that students at the
university were not aware of the existence of campus trails. Other responses coded to this subtheme described the lack of promotion from the university. Lack of education about trail use
included any responses where students discussed not knowing how to use trails. Most of these
students described the lack of knowledge about the health benefits of using outdoor
environments, or the lack of knowledge about preparing for a hike (such as wearing proper
footwear).
The third theme that emerged was fears, with a total frequency of 313 (27.9%)
responses. Many of the students felt that their fears associated with nature were preventing them
from using the campus trails. The researchers categorized four sub-themes to this theme. Safety
concerns included any responses where students were concerned for the safety of themselves or
others. Most of these responses were vague with students stating that ‘safety’ was a main barrier
to trail use. Other students responding with comments coded to this sub-theme discussed the lack
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of security on the trails, or the fear for women’s safety at night. Fear of wildlife included any
responses where students referenced animals or insects. Most of these responses referenced
bears. Other animals that were referenced included foxes, moose, mountain lions, coyotes,
wolves, snakes, bugs, or wildlife in general. Fear of getting lost included any responses where
students said they were scared of getting lost on the trails. Fear of other people included any
responses where students said they were scared to be attacked by another person. Most of these
responses included a specific fear for females being attacked by a person or people while on the
trails.
The fourth theme that emerged was environmental conditions, with a total frequency of
231 (20.6%) responses. Some students felt that bad weather and rough terrain was enough to
prevent students from using the campus trails. The researchers categorized two sub-themes to
this theme. Weather included any responses where students referenced weather negatively. Most
of the students discussed bad weather in general. Many of the students referenced elements of
winter weather that they didn’t enjoy such as cold temperatures, icy conditions, or too much
snow on the trails to properly navigate them. Difficulty of trails included any responses that
described the quality of the trails negatively. Most of these students reported that the trails were
either too long or too steep.
The fifth theme that emerged was convenience and accessibility, with a total frequency of
155 (13.8%) responses. Some participants felt that the overall inconvenience of the campus trails
was preventing students from using them. The researchers categorized four sub-themes to this
theme. Inconvenience included any responses where students felt that the trails were
inconvenient. Most of these responses referred to how far away the trails were from the main
campus, or a lack of transportation to get to the trails. Other students mentioned that they were
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simply inconvenient to use given their schedule. Lack of accessibility included any responses
where accessibility was mentioned. Most of the students discussed the lack of access to the trails,
specifically for people with physical disabilities. Living off-campus included any responses
where students described living off-campus as a disadvantage to using the campus trails. Parking
problems included any responses where students described a lack of parking or expensive
parking near the trails.
The sixth theme that emerged was maintenance and lighting, with a total frequency of
134 (11.9%) responses. A few students felt that the lack of maintenance and lighting on the trails
was preventing students from using them. The researchers categorized two sub-themes to this
theme. Lack of maintenance included any responses that mentioned the maintenance of the trails.
Most of these students described a lack of maintenance by the university during the winter
months. Lack of lighting included any responses that discussed the lack of proper lighting on the
trails. Most of the students mentioned that it gets dark early, and that it’s scary to walk in the
dark without any lights on the trails.

3.3.3 Recommendations for Campus Trail Use
The third step was to gain a better understanding of what recommendations students had
to encourage student trail use on campus. The rationale for this was so that these
recommendations from students could help inform future design of health promotion initiatives
for outdoor campus environments. A total of 964 participants (70.5%) chose to provide their
responses to the open-ended question about recommendations for campus trails. A total of three
themes and fourteen sub-themes emerged from this thematic analysis. Results from the
recommendations for campus trails can be seen in Table 3.7 below. Themes are arranged in
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descending order from highest to lowest total frequency. Students’ responses could be analyzed
in several themes and sub-themes, thus the frequencies displayed do not sum to 100%.

Table 3.7
Themes, Sub-Themes, and Frequencies Related to Recommendations for Improving Trail Use
Themes
Education
About Trails

Sub-Themes
Provide Better
Directions
Advertisement
Provide Education
About Trail Use

Infrastructure
Improvements

Programming

Frequency
n (%)a
377 (39.1)
256 (26.6)
98 (10.2)

Improve Trail
Maintenance

111 (11.5)

Add Lighting

99 (10.3)

Safety Systems

55 (5.7)

Improve Quality of
Terrain
Create More
Convenient Trails

55 (5.7)

Create Outdoor Spaces

30 (3.1)

Parking

20 (2.1)

Attractions on the
Trails

18 (1.9)

Organize Events and
Activities

35 (3.6)

194 (20.1)

Provide Rentals

13 (1.3)

Incorporate Trails into
Curriculum

12 (1.2)

Examples
A clear, well defined map and well defined
trail signs
Advertise, advertise, advertise. In my 3
years of being at Laurentian I have rarely
heard about them
Creating more awareness of benefits – ex.
good break for mental health, calming,
beautiful views, etc.
During the winter, salting and snow
removal would help a lot, as they can be
rather difficult to traverse
Some form of lighting. The paths at night
can be quite treacherous since you cannot
see anything without a flashlight handy
More safety engagement – safety poles,
security checks
Possibly wider trails with less incline
Having the trails lead to more relevant
buildings so they can be used between
classes
Dedicate resting spots with benches for
people to sit and interact
Parking close to different entrances to the
trail
Possibly create more ‘hiking’ spots with
views for enjoyment/photography
Organizing group events that would get
people to use trails, such as group walks or
a running group that use different trail
routes
More access to equipment i.e. bikes,
snowshoes, skis
Integrating the use of trails and green
space in university course work
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a

Percentages do not equal 100% because students’ responses could be categorized in several different themes and

sub-themes

The first theme that emerged from this thematic analysis was education about trails, with
a total frequency of 731 (75.8%) responses. Most of the participants felt that there should be
more information readily available about campus trails to encourage students to use them. The
researchers categorized three sub-themes to this theme. Provide better directions had the most
responses of this thematic analysis (n = 377; 39.1% of responses). Most of the students
recommended creating a map of the trails to distribute to students, and to create more signs on
the trails to better orient students. Some students also recommended more signage around
campus to orient students to the trail entrances. Advertisement included any responses where
students described promotion of the campus trails. Most students weren’t specific about what
type of promotional materials to use, but some mentioned distributing pamphlets, using social
media, and raising awareness during the first week of classes in September. Provide education
about trail use included any responses where students recommended some sort of educational
opportunity regarding the trails. Some students recommended workshops on mental or physical
health that incorporated trail use. Other students recommended providing more education on the
trails such as plaques with biodiversity or historical facts.
The second theme that emerged was infrastructure improvements, with a total frequency
of 423 (43.9%) responses. Approximately half of the students felt that more structural
improvements should be made to the campus trails to encourage student use of them. The
researchers categorized eight sub-themes to this theme. Improve trail maintenance included any
responses where students recommended improving the maintenance of the campus trails. Most of
these students recommended better trail maintenance during the winter months. Other students
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commented on the cleanliness of the trails, and the maintenance of obstacles on the trails such as
fallen trees or loose rocks. Add lighting included responses where students specifically
recommended adding light posts to the trails. Safety systems included any responses where
students recommended an improvement to the security and safety measures related to trails and
trail use. Most of the students provided general comments about improving safety, but some
students recommended adding emergency communication poles, adding cameras, or increasing
the presence of security patrolling the trails. Improve quality of terrain included any responses
where students recommended structural improvements to the trails. Students recommended
widening the trails, flattening the hills, or creating more smooth trails. Create more convenient
trails included any responses that referenced creating more trails closer to the heart of the
campus. Create outdoor spaces included any responses where students recommended adding
structures to the trails. Most students recommended sitting areas for hanging out, for taking in
views, or for studying. Other recommendations included adding workout equipment along the
trails, creating camping areas, and having food vendors. Parking included any response with
reference to creating more convenient parking or providing free parking for trail users.
Attractions on the trails included any response where participants recommended creating an
attraction on the trails to entice students to use the trails. Most of these students recommended a
‘picture worthy’ area so that students could share their photos on social media.
The third theme that emerged was programming, with a total frequency of 219 (22.7%)
responses. Some students felt that there should be more initiatives related to the campus trails to
encourage student use of them. The researchers categorized three sub-themes to this theme.
Organize events and activities included any response where students recommended creating
events and activities for students. Many of these students recommended group activities so that
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students don’t have to use the trails alone. Some of these students recommended guided tours to
help students familiarize themselves with the trails. Other recommendations included creating
walking clubs, hiking groups, and fun runs on the trails. Provide rentals included any responses
where students recommended having access to equipment rentals. Rental examples that the
students provided included bikes, snowshoes, and skis. Incorporate trails into curriculum
included any response where students recommended the incorporation of trail use within classes
or programs. Some students recommended that trail use could be used as an incentive to get
bonus marks in classes. Other students recommended that classes should be taught in an outdoor
setting, or that professors should incorporate trail use in homework or assignments.

3.4 PREDICTING STUDENT HEALTH
Finally, the researchers were concerned with exploring the self-reported level of stress
and psychological well-being of university students at LU. This also involved analyzing results
related to assessing the health impacts of trail use. Two scales helped to inform this analysis: the
PSS and the FS. The PSS scores can range from 0 to 40, with lower scores correlating with lower
perceived stress and higher scores correlating with higher perceived stress. The summary scores
for the PSS ranged from 0 to 38. The mean score for the PSS was 18.63 (SD=6.73) and
Cronbach’s a = .86. In terms of categories of trail users, TU had the lowest average PSS score
(M=17.68, SD=6.81), followed by MTU (M=18.23, SD=6.54), and then NTU (M=19.39,
SD=6.67).
The FS scores can range from 8 to 56 with higher scores correlating with higher
psychological well-being. Students in this study had a minimum FS score of 8 and a maximum
score of 56. The mean score for the FS was 46.98 (SD=6.74) and Cronbach’s a = .91. In terms of
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categories of trail users, trail users had the highest average FS score (M=47.98, SD=6.23),
followed by moderate trail users (M=47.52, SD=6.36) and non-trail users (M=46.14, SD=7.08).
When distributed into flourishing categories, 245 students (17.9%) were non-flourishing, 537
students (39.3%) were moderate flourishing, and 585 students (42.8%) were high flourishing.
The LTPA scale included two parts: one part where participants ranked their weekly
levels of strenuous, moderate, and mild physical activity; and one part where participants
indicated whether they engaged in high, moderate, or low levels of physical activity on a weekly
basis. The results were not analyzed for the first part of the LTPA scale due to a large variation
of error in responses. However, the second part of the LTPA scale was used to analyze students’
physical activity. A total of 437 students (32%) engaged in high levels of physical activity, 618
students (45.2%) engaged in moderate levels of physical activity, and 289 students (21.1%)
engaged in low levels of physical activity.

3.4.1 Predicting Perceived Stress Levels
The first regression was concerned with understanding the significant predictors of stress.
The researchers were also concerned with whether trail use was a significant predictor of stress.
A multiple standard regression was performed to better understand the predictors of perceived
stress levels using the results from the PSS. The model was statistically significant, R2 = .41, p <
.001. The results from the multiple standard regression on perceived stress are summarized in
Table 3.8.
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Table 3.8
Multiple Standard Regression on Perceived Stress

Constant
Age
Gender
Francophone
International
Course Load
Living Environment
Low PA vs. High PA
Low PA vs. Mod PA
NTU vs. TU
NTU vs. MTU
Poor MH vs. Excellent MH
Poor MH vs. Good MH
Poor PH vs. Excellent PH
Poor PH vs. Good PH

B

SE B

28.49
-0.14
1.25
-0.14
0.23
-0.07
-0.84
-1.03
-0.56
-0.43
-0.73
-9.28
-4.56
-1.36
-2.09

0.95
0.02
0.32
0.31
0.62
0.48
0.35
0.44
0.38
0.34
0.40
0.40
0.37
0.50
0.46

ß
-.15***
.09***
-.01
.01
-.00
-.05*
-.07*
-.04
-.03
-.04
-.66***
-.33***
-.10**
-.15***

Note: R2 = .41 (p < .001).
*p < .05, **p < .01, ***p < .001.

Neither status as a trail user nor status as a moderate trail user were significant predictors
in determining the stress of students, b = -0.43, p = .20; and b = -0.73, p = .07 respectively. Age
was a significant predictor in determining the stress of students (b = -0.14, p < .001). As age
increased by one year, stress levels decreased by 0.14. This means that being an older student
significantly predicted lower stress scores compared with younger students. Gender was a
significant predictor in determining the stress of students (b = 1.25, p < .001). As gender changed
from male (coded 0) to female (coded 1), stress levels increased by 1.25. This means that
students who identified as female significantly predicted higher stress scores compared with
males. Living on-campus was a significant predictor in determining the stress of students (b = 0.84, p < .05). As living environment changed from off-campus (0) to on-campus (1), stress
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levels decreased by 0.84. This means that living on-campus significantly predicted lower stress
scores compared with living off-campus.
High PA was a significant predictor in determining the stress of students (b = -1.03, p <
.05). As physical activity levels changed from low PA to high PA, stress levels decreased by
1.03. This means that engaging in high levels of PA significantly predicted lower levels of stress
compared with low levels of PA. Excellent MH and good MH were both significant predictors in
determining the stress of students, b = -9.28, p < .001; and b = -4.56, p < .001 respectively. As
mental health status changed from poor MH to excellent MH, stress levels decreased by 9.28. As
mental health status changed from poor MH to good MH, stress levels decreased by 4.56. This
means that excellent MH status and good MH status both significantly predicted lower stress
scores compared with poor MH status. Thus, excellent PH and good PH were both significant
confirmatory predictors in determining the stress of students, b = -1.36, p < .01 and b = -2.09, p <
.001 respectively. As physical health status changed from poor PH to excellent PH, stress levels
decreased by 1.36. As physical health status changed from poor PH to good PH, stress levels
decreased by 2.09. This means that excellent PH status and good PH status both significantly
predicted lower stress scores compared with poor PH status.

3.4.2 Predicting Psychological Well-Being
The second regression was concerned with understanding the significant predictors of
psychological well-being. The researchers were also concerned with whether trail use was a
significant predictor of psychological well-being. A multinomial logistic regression was
performed to better understand the predictors of psychological well-being using the three
categories of flourishing from the FS. The model was statistically significant, x2(28) = 533.99, p
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< .001. The results from the multinomial logistic regression on flourishing are summarized in
Table 3.9 below.

Table 3.9
Multinomial Logistic Regression on Flourishing

Intercept
Age
Gender
Trail User
Moderate Trail User
High PA
Mod PA
Francophone
International
Course Load
Living Environment
Excellent MH
Good MH
Excellent PH
Good PH
Intercept
Age
Gender
Trail User
Moderate Trail User
High PA
Mod PA
Francophone
International
Course Load
Living Environment
Excellent MH
Good MH
Excellent PH
Good PH

95% CI for Odds Ratio
B (SE)
Lower
Odds Ratio
High Flourishing vs. Non-Flourishing
-2.99 (0.67)***
.02 (0.02)
.98
1.02
-.67 (0.22)**
.33
.51
.43 (0.23)
.97
1.54
.35 (0.27)
.84
1.42
.86 (0.30)**
1.33
2.37
.74 (0.25)**
1.29
2.09
-.18 (0.22)
.55
.84
.18 (0.43)
.51
1.20
-.12 (0.35)
.45
.89
.17 (0.23)
.76
1.19
4.79 (0.40)***
54.92
119.87
2.55 (0.24)***
7.98
12.80
.79 (0.31)**
1.19
2.20
.68 (0.28)*
1.14
1.98
Moderate Flourishing vs. Non-Flourishing
-.99 (0.60)
.00 (0.02)
.97
1.00
-.57 (0.21)**
.38
.56
.05 (0.22)
.69
1.05
-.04 (0.24)
.60
.96
.54 (0.27)*
1.03
1.72
.44 (0.21)*
1.02
1.55
-.23 (0.20)
.54
.79
.19 (0.41)
.55
1.21
-.05 (0.33)
.51
.95
.20 (0.21)
.81
1.23
2.86 (0.38)***
8.26
17.47
1.65 (0.20)***
3.50
5.20
.35 (0.27)
.83
1.41
.73 (0.23)***
1.33
2.07

Upper
1.05
.79
2.43
2.39
4.24
3.38
1.28
2.80
1.76
1.87
261.64
20.54
4.08
3.43
1.04
.84
1.61
1.55
2.90
2.34
1.17
2.70
1.80
1.85
36.69
7.72
2.40
3.21

Note: R2= .33 (Cox & Snell), .38 (Nagelkerke). Model x2(28) = 533.99, p < .001.
*p < .05, **p < .01, ***p < .001

71

The top half of Table 3.9 demonstrates estimates for the high flourishing category
compared with the non-flourishing category. Gender was a significant predictor in determining
whether a student was high flourishing or non-flourishing, b = -0.67, Wald x2(1) = 9.05, p < .01.
The odds ratio for this variable was 0.51 which means that females (coded 1) were 1.96 times
more likely to be high flourishing compared to males (coded 0). High PA and moderate PA were
both significant predictors in determining whether a student was high flourishing or nonflourishing, b = 0.86, Wald x2(1) = 8.52, p < .01; and b = 0.74, Wald x2(1) = 8.92, p < .01,
respectively. Students with high PA were 2.37 times more likely to be high flourishing than
students with low PA. Students with moderate PA were 2.09 times more likely to be high
flourishing than students with low PA.
Excellent MH and good MH were both significant predictors in determining whether a
student was high flourishing or non-flourishing, b = 4.79, Wald x2(1) = 144.44, p < .001; and b =
2.55, Wald x2(1) = 111.88, p < .001 respectively. Students with excellent MH were 119.87 times
more likely to be high flourishing than students with poor MH. Students with good MH were
12.80 times more likely to be high flourishing than students with poor MH. Excellent PH and
good PH were both significant predictors in determining whether a student was high flourishing
or non-flourishing, b = 0.79, Wald x2(1) = 6.31, p < .01; and b = 0.68, Wald x2(1) = 5.89, p < .05,
respectively. Students with excellent PH were 2.20 times more likely to be high flourishing than
students with poor PH. Students with good PH were 1.98 times more likely to be high flourishing
than students with poor PH. Neither status as a trail user nor status as a moderate trail user were
significant predictors of high flourishing, b = 0.43, Wald x2(1) = 3.41, p = .07; and b = 0.35,
Wald x2(1) = 1.71, p = .19 respectively.
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The bottom half of Table 3.9 demonstrates estimates for the moderate flourishing
category compared with the non-flourishing category. Gender was a significant predictor in
determining whether a student was moderately flourishing or non-flourishing, b = -0.57, Wald
x2(1) = 7.85, p < .01. The odds ratio for this variable was 0.56 which means that females (coded
1) were 1.79 times more likely to be moderately flourishing compared to males (coded 0). High
PA and moderate PA were both significant predictors in determining whether a student was
moderately flourishing or non-flourishing, b = 0.54, Wald x2(1) = 4.21, p < .05; and b = 0.44,
Wald x2(1) = 4.21, p < .05, respectively. Students with high levels of PA were 1.72 times more
likely to be moderately flourishing compared to students with low levels of PA. Students with
moderate levels of PA were 1.55 times more likely to be moderately flourishing compared to
students with low levels of PA.
Excellent MH and good MH were both significant predictors in determining whether a
student was moderately flourishing or non-flourishing, b = 2.86, Wald x2(1) = 55.98, p < .001
and b = 1.65, Wald x2(1) = 66.55, p < .001 respectively. Students with excellent MH were 17.47
times more likely to be moderately flourishing compared to students with poor MH. Students
with good MH were 5.20 times more likely to be moderately flourishing than students with poor
MH. Good PH was a significant predictor in determining whether a student was moderately
flourishing or non-flourishing, b = 0.73, Wald x2(1) = 10.45, p < .001. Students with good PH
were 2.07 times more likely to be moderately flourishing compared to students with poor PH.
Neither status as a trail user nor status as a moderate trail user were significant predictors of
moderate flourishing, b = 0.05, Wald x2(1) = 0.06, p = .81; and b = -0.4, Wald x2(1) = 0.03, p =
.87 respectively.
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CHAPTER 4:
Discussion
4.1 INTRODUCTION
The purpose of this study was to gain insight on student perspectives of trail use and to
understand factors that may contribute to the health and well-being of university students in
northeastern Ontario. An online questionnaire was distributed to all students (N=9,190) at LU in
the Fall of 2019. The questionnaire consisted of three validated scales, four open-ended
questions, and 44 closed-ended questions. The response rate was approximately 15% (n=1,367)
of the student body at the university. The large sample size may have been due to the incentive
provided (a prize draw for a $100 Amazon gift card), the ability to complete the questionnaire in
either French or English which accommodated many of the students, the timing of the
distribution (since it was partially during the fall study break), or a combination of these three
factors. Using the online questionnaire method of data collection seemed to be a good way for
gaining a large sample size within a short period of time.
There were more students in our sample that identified as female (n=949; 69.4%)
compared to male (n=400; 29.2%) or other genders (n=10; 0.7%), which reflects the atmosphere
of universities in Canada (Government of Canada, 2020). Most of the students in this sample
identified as 30 years of age or younger (n=1,199; 87.8%) which is the prominent age group of
post-secondary students in Canada (Government of Canada, 2018). Approximately 30.4% of
students identified as Francophone (n=416) and approximately 15.5% of students identified with
a type of Indigenous status (n=212) which reflects the cultural environment in northeastern
Ontario (Sahai et al., 2000). The number of international students who participated in this study
(n=76; 5.6%) was a good representation of the students at LU since approximately 6% of
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students at Ontario universities are international (Council of Ontario Universities, 2017). The
highest frequency of participants identified that they were enrolled in a health program at the
university (n=401; 29.3%). The title of the questionnaire was “Campus Environments and Health
of Students” which may have influenced their participation due to their interest in health. Some
of the other results from this sample well represented the population at LU (Council of Ontario
Universities, 2017). Examples of these characteristics included the high percentage of full-time
students (n=1,197; 87.6%), the high percentage of undergraduate students (n=1,141; 84.0%), and
the low percentage of students living on-campus (n=344; 25.2%).
The following sections in this chapter will provide interpretation of the results in relation
to the current literature. Firstly, the process of defining trail users will be discussed. Secondly,
the characteristics from the regression on student use of trails will be discussed. Furthermore, a
review of the student perspectives on campus trail use will be explored. Additionally, the
characteristics from the regressions on the health of students will be compared and discussed.
Lastly, this chapter will highlight recommendations and implications of this research, as well as
provide a conclusion that discusses limitations of the study and directions for future research. As
a reminder, this study was designed to answer the following research questions:
(1) What is the extent of trail use at a small university in Canada?
a. What is the frequency and duration of trail use?
b. Is there a relationship between student characteristics and trail use?
(2) What are students’ perceptions of the facilitators, barriers, and recommendations for
campus trail use?
(3) What is the self-reported level of stress and psychological well-being of students at a
small university in Canada?
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a. Is there a relationship between student trail use and stress?
b. Is there a relationship between student trail use and well-being?

4.2 DEFINING TRAIL USERS
Understanding the criteria for trail users was fundamental for exploring their
characteristics and examining their health. However, the literature has been lacking regarding a
solid definition for trail users and for trails in general (see sections 1.4.1 and 1.4.2). For the
purpose of this study, the definition for trail users was informed by studies that discussed specific
doses of natural environments (see Table 1.1). However, the process to define trail users was not
as easy as expected. Two prominent lessons were learned through the process of conducting
research on trail use in this study: (1) the importance of creating strong definition(s) for trails;
and (2) the importance of asking participants the right questions about trail use.
First, it was important to create a strong definition for trails. It was difficult to find a
definition of trails that reflected the trail system at LU. There are strong definitions in academia
for roads, but not yet for trails (e.g., logging roads, dirt roads, highways, secondary highways,
etc.). Many definitions in the literature were broad and described any sort of path that wasn’t a
road (see section 1.4.1). However, these definitions included any paved sidewalks or paths
through non-natural environments which did not necessarily reflect the natural environment. The
definition that was created for our study reflected some of the other definitions available in the
literature about trails. Our definition also reflected the elements available on the trails at LU and
other surrounding trail systems. The definition of trails was included on the online questionnaire
before the questions regarding trail use, however some students still discussed pathways on
campus that are paved. Future studies may want to ensure that the trail definition is visible to
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participants at all times during administration of a questionnaire or other data collection
instrument.
Second, it was important to ask participants the right questions regarding trail use. A
priori in this study, it was planned to analyze the trail user results by using two categories: nontrail users who used trails for less than an hour per month, and trail users who used trail for one
hour or more per month. However, it was apparent that both frequency and duration were
important elements related to the definition of a trail user. Thus, participants were asked to
indicate how frequently they used trails in the past month (daily/almost daily, 3-5 times a week,
1-2 times a week, 1-2 times a month, or never/almost never) and how much time they usually
spent on the trails per visit in the past month (less than 10 minutes, between 10-30 minutes,
between 30-60 minutes, or more than 1 hour). These responses would be combined to determine
which trail user group the students belonged in. However, when analyzing the results of the
response to these questions, it was evident that many students fell in between the two categories
of trail user groups (see Tables 2.1 and 3.3). This made it more complicated to analyze the
regressions and to interpret their results since it created a moderate trail user category that did not
predict many significant characteristics (see Table 3.4). Future researchers should ensure that
questions about frequency and duration of trail use are carefully matched to their definition of
trail use. Nonetheless, the relatively even distribution of results in this study, displayed in Table
3.3, suggest that the categories used for frequency and duration seemed to work well in terms of
distinguishing students into the different categories of user.
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4.3 PREDICTING STUDENT TRAIL USE
The investigator of this study was concerned with answering the following research
questions: (1) What is the extent of trail use at a small university in Canada; (1a) What is the
frequency and duration of trail use; and (1b) Is there a relationship between student
characteristics and trail use? In our study, trail use was predicted using responses from duration
and frequency of trail use. Most of the students within this study were categorized as non-trail
users (n=678; 49.6%). This was an anticipated result for many reasons: students may be too
occupied with their studies to engage in physical activity, trail use is a specific type of recreation
which may not be included in one’s physical activity regime, and there is little information
publicly available regarding the trails at LU. There was also a large sample of students that were
categorized as trail users (n=444; 32.5%). Since there is a large system of trails available for
students to use for free at LU, it is probable that many students take advantage of this. There are
also many other trail systems within the community surrounding LU that students may take
advantage of such as Rainbow Routes (Rainbow Routes Association, n.d.), the Laurentian
Conservation Area (Conservation Sudbury, n.d.), and Kivi Park (Kivi Park, n.d.). There was only
a small percentage of students categorized in the moderate trail user category (n=245; 17.9%).
This was likely due to the nature of the questions posed regarding frequency and duration of trail
use in terms of their being less categories (three light grey cells in Table 3.3) allocated to this
category.
A regression was conducted to predict characteristics related to trail use. Independent
variables within this regression included age, gender, physical activity, linguistic identity,
student type, course load, living environment, mental health, and physical health. Results from
this regression, discussed below, primarily highlight the significant variables and any other
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surprising results. It is important to note that although the word predictor may be used to
describe the relationship between trail use and exploratory variables, the reader should
understand that this term does not imply a causal relationship.
Students with either high or moderate physical activity (PA) were significantly more
likely than students with low PA to be trail users or moderate trail users. It was anticipated that
PA would have significance with trail use since the majority of activities that are performed on
trails require some level of physical activity. Many researchers have discussed the positive
relationship between trail use and physical activity (Moulton, 2009; Price et al., 2012; Starnes et
al., 2011). Some researchers have also suggested that living near a trail is likely to improve the
physical activity levels of nearby residents (Price et al., 2012; Reed & Wilson, 2006; Starnes et
al., 2011). Thus, perhaps encouraging (or promoting) the use of trails by students could improve
their levels of physical activity.
Students living on-campus were significantly more likely than students living off-campus
to be considered trail users. Reed and Wilson (2006) described that students who live too far
away from trails are not likely to use them. Although it is possible that students who live offcampus may live close to a community trail, all students living on-campus at LU have trails in
close proximity. Many students living in northern Ontario must commute to school either by
vehicle or by city transit due to the large geography of northern Ontario (Rüger et al., 2017;
Sahai et al., 2000). It is possible that these students living off-campus were encouraged to use
this mode of transportation to travel across campus for convenience. Due to proximity and
convenience, students living on-campus may choose to walk to class using trails or sidewalks
instead of using motorized transportation. This is supported by the qualitative results that
revealed convenience as a theme in all three analyses (see Tables 3.5, 3.6, and 3.7).
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Mental health (MH) and physical health (PH) were both significant variables associated
with trail users. Students with excellent or moderate MH were significantly more likely than
students with poor MH to be trail users. Windhorst and Williams (2015) found that students who
used natural environments were able to clear their minds and improve their MH. Young and
colleagues (2018) found that students may not engage in leisure time activities because of the
stress from meeting school deadlines. Time spent in forest environments has also been
previously associated with fewer days of MH complaints (Akpinar, 2016). It is also possible that
MH and trail use were associated because of their connection with physical activity.
Students with excellent PH were significantly more likely than students with poor PH to
be trail users. Students are often thought to be in good health due to their youthfulness (StewartBrown et al., 2000). Studies on forest environments have found relationships between these
environments and lower blood pressure, lower cortisol levels, lower pulse rates, higher heart rate
variability, and overall higher levels of relaxation (Park et al., 2010; Windhorst & Williams,
2015). Students with poor PH may have barriers preventing them from engaging in trail use,
such as the use of a wheelchair which may prevent someone from using a non-paved trail (Gray
et al., 2012). Boyd and colleagues (2018) suggested that people with poor health were less likely
to use green spaces compared to people with good health. Similar to MH, PH and trail use may
have been associated because of their connection with physical activity.
Neither age nor gender were significant variables in determining status as a trail user.
Researchers have conflicting opinions about the typical age of trail users. Some researchers have
suggested that younger populations are more likely to use trails (Furuseth & Altman, 1991;
Reynolds et al., 2007). Other researchers have suggested that older populations are more likely to
use natural environments because of how much free time they have (Boyd et al., 2018). It is
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possible that the age range of this sample of students was not wide enough to measure
differences in age. The mean age for this sample was 23.5 years (SD=7.5), and most participants
were below the age of 30 (n=1,199; 87.8%). Although some of the participants in this study were
older than the traditional post-secondary student, it is possible that there weren’t enough
participants to properly represent an older population. Only males and females were included in
the analysis because of the small sample size of students who identified with other genders
(n=10; 0.7%). Boyd and colleagues (2018) found that females were less likely to use trails
compared to males. Reed and colleagues (2011) also found that males were more likely to use
trails than females. However, some other researchers have not found significant differences
between these two groups (Reynolds et al., 2007). Thus, based on results from our study, it is
likely that gender may not be a determining factor in predicting the use of trails for university
students. Future studies should explore this with student trail use at other universities.
Neither status as a Francophone, international, nor full-time student were significant
variables in determining status as a trail user. These variables were included in the regression for
exploratory purposes since there wasn’t much information regarding their connection to trail use
in the literature. It is also possible that these variables were not significant due to the trail user
definition selected for this study. Although one hour per month could be considered as a low
dose for trail user categorization, there was a lot of evidence in the literature to support this trail
definition (see Table 1.1).
It was surprising that status as an international student was not significant with trail use.
It was anticipated that international students would be significantly less likely than domestic
students to use trails due to possible anxiety related with exploring outdoor environments in a
country other than their own (Brunette, 2017). International students may lack a sense of
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belonging with their new community that may prevent them from using outdoor environments on
campus (Brunette et al., 2019). However, many international students who choose Canadian
universities for their studies have high expectations of using outdoor, natural environments
(Brunette et al., 2019). It is possible that some international students choose to take advantage of
these environments while others do not. Further research is needed to better understand the
relationship between international students and their use of trails and overall interaction with
nature and wilderness environments.

4.4 EXPLORING STUDENT PERSPECTIVES ON TRAIL USE
The investigator was also concerned with answering the following research question: (2)
What are students’ perceptions of the facilitators, barriers, and recommendations for campus trail
use? A thematic analysis was used to examine the open-ended responses provided by the
students regarding each of these three factors. The open-ended questions asked students: (1) what
they thought encouraged students to use campus trails; (2) what they thought prevented students
from using campus trails; and (3) what improvements they would recommend to encourage
student use of campus trails. Many of the sub-themes from these questions emerged in more than
one thematic analysis. Figure 4.1 demonstrates the overlapping sub-themes that emerged from
the thematic analyses. The sub-themes will be discussed below with priority given to sub-themes
that were common among two or three thematic analyses, and sub-themes that had high
frequencies. It is important to note the implied assumption in discussing these results was that
increasing trail use was beneficial, as long as specific barriers could be managed, reduced, or
mitigated. Please refer to section 1.2.2 for more information about the health promotion lens that
was used throughout our study.
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Figure 4.1:
Common and Uncommon Sub-Themes Related to Facilitators, Barriers, and Recommendations
of Campus Trail Use

4.4.1 Themes and Sub-Themes Related to Facilitators, Barriers, and
Recommendations for Trail Use
4.4.1.1 Facilitators to Campus Trail Use
The question about facilitators related to campus trail use had a good response rate with
responses from 81.9% of participants (n=1,120). This question was included to gain a better
understanding of what motivates or enables students to use campus trails. There were seven
themes that arose for facilitators to campus trail use: (1) nature appreciation; (2) outdoor
recreation and exercise; (3) accessibility; (4) mental health and wellness; (5) infrastructure
quality and safety; (6) knowledge of the trails; and (7) social interaction (see Table 3.5). Sub-
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themes that were unique to this thematic analysis included: natural scenery; getting outdoors;
improving mental health; escape from campus; relaxation; healthy lifestyle; and social media.
The sub-theme with the highest occurrence was natural scenery with a total frequency of
406 (36.3%) students contributing comments related to this theme. Given the literature
supporting nature appreciation as an important motivating factor (Akpinar, 2016; Akpinar &
Cankurt, 2017; Felsten 2009; Kaplan, 1995; Liprini, 2014), it was not surprising that many
students would discuss elements of nature as facilitators of trail use. The natural elements of a
trail are what distinguish it from a sidewalk or other urban walkway devoid of natural elements.
Another sub-theme that was similar to natural scenery was getting outdoors. Many of the
students described how the trails enabled them to get outside, and to get fresh air. Young and
colleagues (2018) described how fresh air is a specific motivator to encourage university
students to get outside in nature. Thus, it was no surprise that this nature element arose as a
prominent theme is this study.
Within the mental health and wellness theme, there were four sub-themes where students
discussed the need to destress, relax, and escape the busyness of the campus environment. Given
the literature supporting the positive association between natural spaces and mental health for
students (Hipp et al., 2016; McFarland et al., 2008; Speake et al., 2013; Windhorst & Williams,
2015), this was another theme that emerged that was not surprising. Students often have multiple
conflicting priorities with their education, employment, family, and other personal needs. These
can all contribute to higher stress levels, and especially higher perceived stress levels among
younger student populations (Campbell et al., 1992). The ability to go outside on the campus
trails is a great way to relieve stress and find a sense of calmness in the midst of a busy schedule.
Windhorst and Williams (2015) found that many students were able to improve their mental
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health in outdoor areas that were separated from the busyness of the university. Thus, using the
trails at LU was identified by respondents as a way to improve their mental health and wellbeing.

4.4.1.2 Barriers To Campus Trail Use
The question about barriers to campus trail use had the best response rate of all three of
the open-ended questions with a total response rate of 82.1% (n=1,122) of participants. This
question was included to gain a better understanding of what factors were preventing students
from using campus trails. A total of six themes arose from this thematic analysis: (1)
intrapersonal factors; (2) lack of knowledge; (3) fears; (4) environmental conditions; (5)
convenience and accessibility; and (6) maintenance and lighting (see Table 3.6). Sub-themes that
were unique to this thematic analysis included: lack of motivation; lack of self-interest; fear of
wildlife; fear of people; and living off-campus.
Intrapersonal factors had the highest total frequency (n=607; 54.0%) among all the
themes emerging from barriers to trail use. This is likely due to the diverse schedules,
preferences, and populations of students attending universities (Crozier et al., 2008). Two unique
sub-themes that emerged within the intrapersonal factors theme were motivation (n=80; 7.1%)
and self-interest (n=56; 5.0%). When distributing this questionnaire, the title was thought out
carefully so that trail users weren’t the only people to participate. Thus, it was likely that many
students would complete the questionnaire even though they had no interest in using trails.
However, this was important for the study so that trail users and non-trail users could be
compared. Thus, it is no surprise that some students described a lack of interest and a lack of
motivation to use campus trails.
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Fear of wildlife (n=121; 10.8%) was an emerging sub-theme. In northern Ontario, there is
a high prevalence of wildlife including black bears, moose, deer, fox, and many other critters
(Northern Ontario Travel, 2019). Although LU is situated in a more urban city within northern
Ontario, the campus is surrounded by forests which are home to many wild animals. Sightings of
foxes and bears are common on campus at LU. It is possible that some students were not
educated on wildlife safety, or they were educated to a level that aroused fear when they
contemplated using the trails. Many students are from southern cities or other countries where
there may not be a high prevalence of bears or foxes and thus are not sure what to do during an
encounter. Some researchers have discussed the fear associated with wildlife, and this may
motivate populations to avoid using outdoor environments (Jacobs, 2012). To mitigate this fear,
an opportunity could be created to educate students wildlife and to provide training to better
prepare students for encountering wildlife on campus. There are also various types of safety
equipment that students could carry to help reduce their fear such as a whistle, bells, or bear
spray.
Fear of people (n=23; 2.0%) was another sub-theme that emerged from this thematic
analysis. The students who described a fear of people were concerned with being attacked on the
campus trails or concerned with female safety more specifically. Although this topic was only
discussed by 23 students, it was not surprising that some students had this fear. There are many
television shows that depict situations where women are attacked when running through trails in
parks or other outdoor environments (CBC News, 2019). A rise in crime documentaries that
discuss these crimes could also have an impact on people’s perceived prevalence of attacks (The
Globe and Mail, 2016). Milligan and Bingley (2007) described the anxiety associated with forest
use because of the myths and media depicting attacks. Perhaps various safety systems on the
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campus trails, such as lighting and emergency telephones, could be considered to help decrease
this anxiety. However, these solutions are costly.
Finally, some students discussed living off-campus (n=27; 2.4%) as a barrier to trail use.
It was predicted that living on-campus would be associated with an increase in trail use, but it
was not expected that living off-campus would be correlated with a decrease in trail use.
Although students living on-campus may have an advantage in terms of using campus trails,
because they’re in close proximity throughout the academic year, all students who attend their
classes on-campus at LU have the same access to the campus trails. Thus, it is possible that this
barrier is more related to a perceived lack of accessibility or a lack of knowledge or awareness of
where the trails are located. Students that live off-campus may not take the time to explore the
campus, and learn about the trails, to the same degree as students living on-campus.

4.4.1.3 Recommendations for Campus Trail Use
The question about recommendations to encourage campus trail use had the lowest
response rate of all three of the open-ended questions with a total response rate of 70.5%
(n=964). However, the vast majority of respondents did provide insight. This question was
included to explore student perspectives related to concrete actions or modifications that could
be made regarding the campus trails. Three themes arose from this thematic analysis: (1)
education about trails; (2) infrastructure improvements; and (3) programming (see Table 3.7).
Sub-themes that were unique to this thematic analysis included: creating outdoor spaces;
providing rentals; and incorporating trails into the curriculum.
Student respondents offered some great ideas to encourage student use of campus trails.
A few students recommended that infrastructure improvements be made to create more outdoor
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spaces (n=30; 3.1%). Most of these recommendations included a discussion about creating more
seating areas along the trails. This could be easily accomplished with a modest budget.
Alternatively, there could be an initiative to seek sponsors that would purchase park benches for
the trails, and this could reduce or eliminate the cost. This change would probably encourage
more students to use the trails, especially considering the physical abilities of some of the
students (Gray et al., 2012). This may also encourage more community members to use the
campus trails, especially if they are from an older population or have mobility issues. Having
sitting areas may encourage students to use the trails because it may enable students to sit and
enjoy the nature, which was one of the mentioned facilitators to campus trail use. It is also
possible that a widened area of the trail with a sitting area may mitigate fear of trail use, since the
sight of a feature, like a park bench, may present as a welcoming and encouraging sight as
opposed to a windy, narrow trail through a forest.
A few students recommended that rentals could be provided for students to use on the
trails (n=13; 1.3%). Currently, students can rent cross country skis to use on the campus trails
during the winter months. LU also has snowshoes for rent and they also lend them to students
during the winter orientation week that includes outdoor activities. Although there are no bicycle
rentals at LU, the trails provide a great opportunity for students who have access to bicycles. A
few students (n=12; 1.2%) recommended that the trails be incorporated into the curriculum of a
course, so that there is an external motivator (credit) to encourage trail use. This may encourage
some students to use the campus trails as they may be introduced to the trails in the course, and
this may lead them to continue using the trails after the course. However, using the trails as a
requirement for course credit may be a demotivator since students may associate the trails with
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homework or stress and may not be motivated to use the trails after completion of their course or
assignment.

4.4.2 Common Sub-Themes Among Two Thematic Analyses
4.4.2.1 Facilitators & Barriers
There were five sub-themes that appeared in both the thematic analyses about facilitators
and barriers to campus trail use. The five sub-themes included time, weather, physical activity,
commute, and peers (see Figure 4.1). These sub-themes have been arranged in descending order
from highest to lowest frequency of responses.

4.4.2.1.1 Time
Time emerged as both a facilitator and as a barrier. As a facilitator, students discussed
having leisure time as a motivator to using campus trails. Just under 5% of students (n=55) said
that having spare time in their schedule encouraged them to use the campus trails. This could
also be interpreted such that many students have very busy schedules and are only able to use the
campus trails when they have a gap in their schedule. Many students (n=324; 28.9%) reported
that being too busy was preventing them from using the campus trails. Students are often busy
with schoolwork, but many other students struggle to balance other life factors such as a job,
their family, their social life, and their health (MacCann et al., 2012; Shaaban, 2017). With such
priority given to schoolwork, it’s common for students to spend more time on their work and less
time on their physical health (Monteiro et al., 2014). Stress associated with heavy workloads can
also make physical activity feel unattainable even though it will help to improve stress and focus
(Nguyen‐Michel et al., 2006). Although it isn’t possible to lessen their coursework, perhaps
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some free courses could be provided to students about planning and prioritizing their time and
schedules. It may be valuable to cater organized activities to study breaks as well. Perhaps
advertising a nature walk that starts and ends at the library, so that students can get out on the
trails in between study sessions, would be beneficial.

4.4.2.1.2 Weather
Weather appeared as both a facilitator and as a barrier. Students who reported weather as
a facilitator (n=50; 4.5%) simply wrote about weather in a positive way. Most students discussed
nice weather in general, but some mentioned the sunshine or the changing seasons as a motivator
to using the campus trails. Not surprisingly, students who reported weather as a barrier (n=231;
24.0%) wrote about it in a negative way. Most of the responses coded to this sub-theme
described elements of winter weather. It was strange that students were focused on winter
weather instead of rainy fall weather since the questionnaire was distributed in early October
when temperatures were still warm. Thus, with many references to winter weather conditions, it
is possible that this is a bigger issue for students at the university. Although it is difficult to
change the environmental conditions, it is possible to reduce the perceptions of these conditions.
A possible strategy to reduce this barrier would be to educate students on preparing for winter
conditions. This could include discussions about layering clothing or learning to invest in proper
winter equipment such as boots, snowshoes, or walking poles. This would especially be
impactful for international students who may come from a country where they don’t experience
winter conditions like those in northern Ontario (Brunette, 2017). Another approach to address
this barrier would be to implement more winter maintenance such as sanding the trails or doing
snow removal.
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4.4.2.1.3 Physical Activity
Physical activity emerged as both a facilitator and as a barrier. Many students (n=230;
20.5%) discussed sport and exercise as a motivator to using the campus trails, which was not
surprising given the link between trail use and physical activity (Starnes et al., 2011). Many of
these students also discussed low impact physical activity such as walking. This matches the
results from the closed-ended questions on trail use where many of the students reported
engaging in low intensity physical activity (n=300; 32.2%) or moderate intensity physical
activity (n=504; 54.1%) rather than vigorous intensity physical activity. Although some students
discussed engaging in higher intensity physical activity, such as running and biking, it was less
frequent than the responses related to walking. Perhaps health promotion initiatives should be
designed to accommodate lower intensity activities, such as nature walks, to encourage more
students to use the campus trails. Alternatively, students using trails for walking could also be
encouraged to consider other activities (such as jogging, biking, or skiing) to increase the
intensity of their physical activity. Many of the students discussed activities that they would
perform on the trails during warmer weather, such as biking or running, rather than activities for
colder weather, such as skiing or snowshoeing. However, the questionnaire was distributed in
early October when the weather was still relatively warm, and this may have impacted the
number of responses related to warmer weather activities.
Although there is literature that supports the link between physical activity and trail use
(Starnes et al., 2011), some students reported physical activity as a barrier to campus trail use
(n=35; 3.1%). Most of these students reported that they did not want to participate in physical
activity at all, or that they preferred other types of physical activity such as using the gym, the
pool, or other community trails. Based on the closed-ended questions of the questionnaire, 289
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students reported never or rarely engaging in physical activity (21.5% of the sample). It is odd
that more students didn’t report this as a barrier, especially considering the low levels of physical
activity among Canadian populations (Prince et al., 2014). However, it is possible that students
did not see this as a major barrier to campus trail use, or that they didn’t want to admit that they
were sedentary. Finally, it could be that due to questionnaire response burden, some students
simply did not answer the open-ended question or questions, and this would lead to lower counts
related to themes compared to relevant closed-ended questions asked earlier in the questionnaire.

4.4.2.1.4 Commute
Commute emerged as both a facilitator and as a barrier. In a positive light, students
discussed using the trails to get around campus. Many students (n=194; 17.3%) reported using
the trails as shortcuts to get to their class. Some of the campus trails allow students to cross
campus faster since they run behind many of the buildings. They also offer a more natural
alternative compared with the sidewalks. In a more negative light, students discussed a
preference for other types of transportation (n=12; 1.1%). Due to the sparse geography, many
students living in northern Ontario drive a vehicle (Rüger et al., 2017; Sahai et al., 2000). Some
of the students reported that they drive their car across campus instead of walking the trails
because it is more convenient for them. Other students described the inconvenience of taking the
transit to the campus to walk trails when they could be spending that time on trails closer to
home (off-campus), or spending that time being productive with schoolwork. Since many of the
students reported that they are motivated to use the trails as a means of transportation (n=194;
17.3%), this could be highlighted in more prevalent advertising and promotion across the
campus. Perhaps by eliminating the perceived barrier of far distances across campus, this may
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encourage more students to walk the trails instead of driving their vehicle. This could be
accomplished by providing students with maps of the trails or by providing guided tours so that
students become more familiar with the trails.

4.4.2.1.5 Peers
Peers emerged as both a modest facilitator and as a modest barrier. Essentially, students
reported that having some type of social encouragement (n=64; 5.7%) was necessary for
motivating them to use the campus trails. Students also reported that not having friends that were
interested in using the campus trails (n=63; 5.6%) was preventing them from going. Although it
is not possible to dictate who students befriend, it is possible to arrange groups or clubs that use
the trails on a regular basis. These groups could be an opportunity for students to socialize and
build friendships while using the campus trails.

4.4.2.2 Barriers & Recommendations
There were four sub-themes that appeared in both the thematic analyses about barriers
and recommendations for campus trail use. The five sub-themes included directions, lighting,
trail education, and parking (see Figure 4.1). These sub-themes have been arranged in
descending order from highest to lowest frequency of responses.

4.4.2.2.1 Directions
Directions emerged as both a substantive barrier (n=214; 19.1%) and an even more
supported recommendation (n=377; 39.1%). Not surprisingly, many students (n=214; 19.1%)
reported that they had little to no knowledge about where the campus trails were located. When
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the questionnaire was distributed, there were no maps that included all of the campus trails at
LU. The map of the LU campus does not include any of the trails located on campus (Laurentian
University, n.d.-a). There is an icon on the map to demonstrate the campus beach, but there are
no directions provided to access this through the trails (Laurentian University, n.d.-a). Although
there is a current map of the cross-country ski trails from the Nordic ski club (Laurentian Nordic
Ski Club, n.d.), this only covers the few trails that are dedicated to skiing in the winter.
Other community maps include some of the campus trails, such as maps from the
Laurentian Conservation Area that is located directly adjacent to the campus (Conservation
Sudbury, n.d.), and from Rainbow Routes where the Great Trail passes through the campus
(Rainbow Routes Association, n.d.). Since there was no comprehensive map of the trails,
students either needed to be informed by their peers or find the time to locate, explore and
navigate the trails by themselves. Some students reported that they were scared to get lost on the
campus trails (n=43; 3.8%). By creating a comprehensive map of the campus trails that is easily
accessible to students, this may prevent students from getting lost on the trails. The investigator
of this study has already accomplished this task, and the maps of the campus trails can be found
in Appendix B. As recommended by participants, the university should also add signage that
directs students through the campus trails to ensure that students know where they are and how
to navigate them.

4.4.2.2.2 Lighting
Lighting emerged as both a barrier (n=60; 5.3%) and as a recommendation (n=99;
10.3%). The typical academic year for university students runs from September to the end of
April. For most months of the late fall and winter months of the academic year, the sun sets in
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northeastern Ontario somewhere between five and six pm. Students may have time to use the
trails after sunset, but a lack of lighting is likely preventing them from using the trails in their
spare time. Although providing lighting for the trails is a costly improvement to be made, some
researchers have discussed its importance in encouraging trail use and improving a sense of
safety (Akpinar, 2016; Brownson et al., 2000). When the questionnaire was distributed, there
were no working lights on the campus trails. Since then, light fixtures have been added to two of
the trails. These lights have been used for cross-country skiing, especially since it gets dark
outside around five pm during the winter months. However, these lights have only been
implemented on two of the trails, and there are many trails that remain dark at night.

4.4.2.2.3 Trail Education
Trail education emerged as both a very modest barrier (n=12; 1.1%), but as a more
supported recommendation (n=98; 10.2%). Participants discussed in both thematic analyses the
importance of educating students about using trails. Some participants thought that it would be
important to educate students about the benefits of being in outdoor environments. Perhaps
correlations between outdoor environments and health benefits could be shared with students
through advertisement and promotion of campus trails. Other students thought that it would be
important to educate other students about how to prepare for the wilderness, such as choosing
proper footwear or winter clothing and travel equipment (skis, snowshoes, and crampons for
boots). This would be especially important for international students since they may come from
countries that don’t experience harsh winters. This may also benefit students coming from urban
cities in other parts of Canada since they may lack experience with natural, outdoor
environments. Lastly, some students recommended that the university implement signs or
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plaques throughout the campus trails that reveal facts about the biodiversity in the area. This may
be a good project for undergraduate or graduate students to tackle, such as environmental science
students, outdoor adventure leadership students, and architecture students.

4.4.2.2.4 Parking
Parking was a factor that emerged as both a very modest barrier (n=18; 1.6%) and as a
recommendation (n=20; 2.1%). There are many parking lots available at the university, but only
a few that are near the entrances to the campus trails, and most require a parking pass. There are
only a few metered parking lots available. With reference to the map of LU (Laurentian
University, n.d.-a), the closest parking lots to the trails are lots B and G. These parking lots are
metered so that means that students must pay extra to park there even if they have a parking pass
for another lot, and there’s also a possibility that the lot may be full since the number of available
meters is very limited. One way to remove this barrier would be to create a more accessible
parking lot for students who are using the trails. However, this would be a costly implementation
for the university and may only accommodate a small number of students. Although likely
difficult to manage effectively, perhaps a system could be created that gives students access to
free parking in nearby parking lots if they use the campus trails. Advertisements, signs and maps
could be made that diminish the perceived distance between parking lots and the campus trails. If
students perceive the trails as more convenient and accessible, they may choose to utilise the
trails regardless of the parking situation.
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4.4.2.3 Facilitators & Recommendations
There were two sub-themes that appeared in both the thematic analyses about facilitators
and recommendations for campus trail use. The two sub-themes included events and activities,
and destinations (see Figure 4.1). These sub-themes have been arranged in descending order
from highest to lowest frequency of responses.

4.4.2.3.1 Events and Activities
Events and activities emerged as both a facilitator (n=59; 5.3%) and as a well-supported
recommendation (n=194; 20.1%). Some students suggested that organized activities could
motivate them or other students to use the campus trails. These students mainly described group
events or activities organized by the university or their residences. Although 59 students
described organized activities as a facilitator, there isn’t much information on the organized
activities related to trail use available at the university. There is typically a wide array of
activities available during the orientation week in early September for new students. These
orientation activities fluctuate each year, but they typically involve at least one activity at the
campus beach which can only be located by using the campus trails. It is possible that some of
the students were thinking of these organized activities, especially since many of the respondents
were first year students (n=327; 23.9%) and since the questionnaire was distributed a few weeks
after orientation.
Although 25.2% (n=344) of students identified as living on-campus, there were only a
few responses that described activities organized by residences. There isn’t much information
about the availability of these activities, however these activities may be dependent on the
resident assistant (RA), a student leader who organizes activities for their assigned floor of their
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residence. It is no surprise that there is a large sample of students who recommend more
organized activities and events on campus trails. There are not many organized activities
currently available for students, and initiatives that are available have little advertisement and
information. Creating more events and group activities through clubs and councils would be an
easy way to inform more students about the campus trails, and to encourage students who are
interested in trail use to use the trails more often. It is also possible to create initiatives or
activities through the LU Outdoor Centre, however this would likely have a cost associated with
it since the Centre is currently a revenue-generating entity at the university (Laurentian
University, n.d.-b).

4.4.2.3.2 Destinations
Destinations emerged as both a facilitator (n=68; 6.1%) and as a modest recommendation
(n=18; 1.9%). The campus trails at LU lead to a sandy beach on the campus. Students can access
this beach in the late spring, early fall, or summer if they’re still on campus. It is a unique feature
at LU and is usually introduced to students during the orientation week in September. Another
destination that was discussed was the “flagpole”. There is a trail at LU that leads up to a cliff
with a flagpole at the peak, and this is a common destination for students to access. Although
many students thought that the current destinations on the trails were motivating them to use the
campus trails, some students thought that more destinations should be incorporated into the trails
to encourage more trail use.
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4.4.3 Common Sub-Themes Across all Three Thematic Analyses
There were five sub-themes that appeared in all three of the thematic analyses. The five
sub-themes included knowledge, convenience, maintenance, safety, and quality (see Figure 4.1).
These sub-themes have been arranged in descending order from highest to lowest frequency of
responses.

4.4.3.1 Knowledge
As a facilitator, knowledge of the campus trails corresponded with the ability to use the
campus trails (n=113; 10.1%). As a barrier, a lack of awareness of the campus trails was
described as preventing students from using them (n=194; 17.3%). Students recommended
improving knowledge of campus trails through advertisements to encourage trail use (n=256;
26.6%). Without knowledge of the campus trails, many of the other sub-themes would not exist.
Within the first thematic analysis, many participants reported that students who knew about the
trails were encouraged to use them. This is similar to results in other studies where researchers
have described the link between knowledge of nearby trails and use of those trails (Reed &
Wilson, 2006). Interestingly, participants also reported that students had a lack of awareness of
the campus trails which has prevented them from engaging in trail use. If students are not aware
of the trails and their locations, they will not be able to use them. As a recommendation, students
suggested using advertisements and promotion to increase knowledge of campus trails.
Advertisements may be the best way to spread knowledge of trails throughout the
campus. There are many platforms that the university could use to share this knowledge. Many
students suggested using social media as a platform to advertise the campus trails. Using social
media to advertise the campus trails may be encouraging to the younger generations of students
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at the university since they may be the most adept at using technology and social media (Young
et al., 2018). Including photographs of the campus trails on social media may be encouraging for
some students, especially since a small group of students said that this encouraged them to
engage in trail use (n=25; 2.25). Other students suggested that there should be more
advertisements around the campus such as posters or readily available pamphlets. This could be
an opportunity for university administration, or students from diverse programs, to be involved
in producing creative advertisements and promotion material related to the campus trails.

4.4.3.2 Convenience
As a facilitator, students thought that the trails were convenient and easy to access
(n=172; 15.4%). As a barrier, some students thought that the trails were located too far from the
heart of the campus which made the trails inconvenient (n=87; 7.8%). Some students
recommended creating more convenient trails on campus (n=35; 3.6%). In many studies
regarding urban trails, researchers have discussed that proximity to trails plays a large role in
determining the duration and frequency of trail use (Price & Reed, 2014; Reed & Wilson, 2006;
Wolch et al., 2010). Campus trails are only minutes away from classroom buildings and
residences which makes them easy to access for nearly all students. Although the trails are
located mainly on the southeast side of the campus, there are trails that connect to most of the
buildings on the northwestern side of the campus.
Some students may perceive the trails as inconvenient because they are not as familiar
with the trails. This barrier could be addressed through advertisement that focuses on
convenience of the trails. Posters could indicate how far the students are from the nearest trail so
that their perception of distance is minimized. Organized activities could also help to familiarize
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students with the campus trails so that they know how convenient some of the trails are. Another
strategy would be to renovate the trails so that they are closer to the heart of the campus. This
may be a more costly option for the university, but it might encourage more students to access
the campus trails.

4.4.3.3 Maintenance
As a facilitator, students discussed how well-maintained trails encouraged them to engage
in trail use (n=83; 7.4%). Some students also discussed that the lack of winter maintenance on
the trails were preventing them from using the campus trails (n=74; 6.6%). Many students made
recommendations to improve the maintenance of the campus trails, especially during the winter
months (n=111; 11.5%). LU is located in northeastern Ontario, which means that students in
attendance experience cold temperatures and an abundance of snow during the winter season.
Only a few of the trails on campus are maintained during the winter months. The trail that
connects the university to Loach’s road is typically plowed in the winter because it serves as an
emergency exit. The cross-country skiing trails are also groomed but walking on these trails is
prohibited during the winter since they’re maintained strictly for skiers. All of the other trails on
campus are left unmaintained and can pile up with snow or ice. The only way to use these trails
in the winter is to wear snowshoes or hiking boots with ice picks, or to use them with caution and
hope that an accident doesn’t occur. Without the proper maintenance of these trails in the winter,
students who are using the trails may be at risk of injury which could be a large liability for the
university.
LU should consider some of the recommendations that students have suggested regarding
winter maintenance of the campus trails. Plowing the trails would be difficult for LU because of
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how narrow some of the trails are. This would also be a very costly operation for the
maintenance department. Some students recommended sanding or salting the trails to prevent
falls; this is similar to what the university currently does for all sidewalks and other walkways.
The ecosystem surrounding the campus trails should be considered when choosing a winter
maintenance strategy (Fitch et al., 2013). If winter maintenance is not possible, perhaps
providing students with snowshoes or ice picks so that they can navigate the trails in the winter
without fear of falling or injuring themselves. Not many studies have explored winter trail use
and this should be a research focus for future studies.

4.4.3.4 Safety
Some students discussed feeling a sense of security and safety on the campus trails since
they are proximal to the university (n=40; 3.6%). Many students discussed that they did not feel
safe on the campus trails, especially regarding a lack of security and a fear for women’s safety in
general (n=126; 11.2%). Some students made recommendations to improve the safety systems in
place on the trails, such as increasing the existence of emergency poles, lighting, cameras, and
security patrols (n=55; 5.7%). It is important that students feel safe while using the trails so that
they can truly gain all of the benefits of engaging in physical activity and of using natural spaces.
However, some of the safety systems suggested could be quite costly to implement and
maintain. For example, emergency poles can be expensive and are bound to one area so it is
likely that many would need to be implemented to be effective. With the increase in technology,
students might be more likely to use their cell phones rather than an emergency poll (Young et
al., 2018). Perhaps an app could be developed to include safety features for students using the
trails. For instance, the app could include a map of the trails, a location finder, and direct call
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access to the security department or the local emergency dispatch departments. Some students
suggested adding security cameras, which may be an effective strategy in making people feel
more comfortable using trails. However, this may be a breach of privacy for many students and
may take away from the naturalness of the environment if they’re not discreet. Some students
suggested increasing the frequency of security patrolling the trails. This may be a costly option
considering that there would probably need to be several security personnel at all hours of the
day and evening/night. However, perhaps this could be a volunteer opportunity for students,
similar to the SafeWalk program that helps students get across the campus safely (Laurentian
University | Campus Safety, n.d.).

4.4.3.5 Quality
In terms of facilitators, some students (n=45; 4.0%) mentioned that the high quality and
quantity of campus trails encouraged them to use the trails. However, other students (n=37;
3.3%), describing barriers to trail use, reported that the quality of the trails was preventing them
from using them because they were too steep or too long. The students (n=55; 5.7%) who
recommended improving the quality of the campus trails mainly suggested widening the trails so
that students could walk side-by-side and creating a smoother terrain surface. The trails available
on campus are quite diverse; some are steep while others are completely flat, some are a few
metres long while others stretch for kilometres; some are wide enough to fit a car and others are
so narrow that you can only fit one person. The access to such diverse trails may be beneficial
for students at the university because it tailors to different capabilities and interests. However, it
is possible that there is a lack of familiarity of the campus trails and the differing types, lengths,
and difficulties. Perhaps more information should be provided to students regarding the length of
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trails, the incline of trails, elevation gain/loss, and the width of trails. Infrastructure
improvements could also be made to the trails such as paving some trails to make them more
accessible to students with disabilities or removing trees so that some of the trails could be
widened. However, these could be costly projects and they may detract from the naturalness of
the trails which is an important feature for some students.

4.5 PREDICTING STUDENT HEALTH
The investigator was lastly concerned with answering the following research questions:
(3) What is the self-reported level of stress and psychological well-being of students at a small
university in Canada; (3a) Is there a relationship between student trail use and stress; and (3b) Is
there a relationship between student trail use and well-being? In our study, health was explored
using three validated scales regarding perceived stress, psychological well-being, and physical
activity as well as two questions regarding perceived mental health and physical health. The
scores from the perceived stress scale (PSS) created a normally distributed curve with a mean
score of 18.63 (SD=6.73). These results reflect a study conducted by Roberti and colleagues
(2006) who found that post-secondary students have higher mean PSS scores (M=18.2, SD=6.9)
than Cohen’s suggested norms (M=14.2, SD=6.2) (Cohen et al., 1983). The results from our
study suggest that the average student has a moderately high level of stress with some students
experiencing very low or very high levels of stress. With the various demands that students face,
such as schoolwork, employment, family life, or other life factors, it is not surprising that they
perceive their stress as more intense than the rest of the population (Stewart-Brown et al., 2000).
The scores from the flourishing scale (FS) were slightly higher than anticipated
(M=46.98, SD=6.74). The norms that Diener and colleagues (2010) determined for this scale
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(M=44.97, SD=6.56), which was based on a large population of post-secondary students, were
lower than the results from our study. Although it was encouraging that the sample of students
from LU reported higher levels of flourishing than the established norms, the sample was a
positively skewed distribution of data. This created some complications to the original plan for
analysis since it was originally proposed to conduct a linear regression with the data from the FS.
With the positively skewed distribution, a logistic regression was performed with two groups: a
flourishing group and a non-flourishing group. However, when this analysis was performed there
were a large group of outliers which suggested that there were three groups instead of two.
Finally, a multinomial regression was conducted successfully with three groups: a nonflourishing group, a moderately flourishing group, and a high flourishing group.
The scores from the LTPA were completely different than anticipated. The LTPA
consists of two parts: the first part asks participants to indicate how many times within a typical
week that they engage in strenuous exercise, moderate exercise, and mild exercise in bouts of 15
minutes or more, and the second part asks participants to indicate whether they are physically
active often, sometimes, or never/rarely (Godin, 2011). After reviewing the results for the first
part of the scale, there were too many errors for the data to be analyzed and interpreted
accurately. Some students answered the question as intended by the authors by providing the
number of times they engaged in physical activity per week. However, most of the students
provided unintended responses such as indicating a type of activity that they enjoy engaging in
(e.g., soccer, swimming, etc.), the minutes that they were physically active (e.g., 30 minutes, 200
minutes, etc.), or providing ranges of numbers (e.g., 1-2 times, 2-3 times, etc.). When trying to
analyze these results, it became difficult due to the algorithm provided by the author which
allows researchers to compare the results from their study to other studies (Godin, 2011).
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Although it is unknown why these discrepancies occurred in this study, it is likely that it is
because the questionnaire was distributed online and the instructions were misinterpreted
somehow. Additionally, there was no researcher available that could provide guidance or answer
questions that respondents may have had. Due to the many discrepancies for the first part of the
LTPA scale, all of these results were excluded from the analysis.
Fortunately, the second part of the LTPA was helpful in determining the physical activity
levels of students. Most of the students reported that they sometimes engaged in physical activity
(n=618; 46.0%) or that they often engaged in physical activity on a weekly basis (n=437;
32.5%). Although most students reported engaging in some sort of physical activity on a weekly
basis, there was still a high number of students who reported either never or rarely participating
in physical activity (n=289; 21.5%). The high sedentary levels of student populations (Barkin et
al., 2010), as well as the constant demands of university life (MacCann et al., 2012; Shaaban,
2017), may explain why 21.5% of students reported low levels of physical activity. According to
Warburton et al. (2006), many students choose to engage in physical activity to help relieve their
stress, improve their mental health, improve their physical health, or boost their self-esteem and
confidence levels. Younger populations also typically have fewer physical health issues
compared to older populations, which may enable them to engage in physical activity (StewartBrown et al., 2000). The results from the second part of the LTPA were used as a nominal
independent variable in the regression analyses.

4.5.1 Stress and Flourishing Scale Regressions
Regressions were conducted to predict characteristics of perceived stress and flourishing.
Independent variables for these regressions included age, gender, physical activity, linguistic
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identity, student type, course load, living environment, trail use, mental health, and physical
health. Results from these regressions, discussed in the following sections, focus primarily on
significant variables and surprising results (see Tables 3.8 and 3.9). It is important to note that
although the word predictor may be used to describe the relationship between health (stress and
flourishing) and the exploratory variables, the reader should understand that it is not a causal
relationship.
Mental health (MH), physical health (PH), and physical activity (PA) were all significant
variables in the regressions of the PSS and the FS. Students with excellent or good MH were
significantly more likely than students with poor MH to have lower stress levels and to be highly
or moderately flourishing. Since stress and flourishing could both be considered as components
of mental health, it is no surprise that there were significant relationships between these
variables. University students typically have many life stressors that could impact their mental
health including lack of time management, lack of financial management, lack of sleep, and
conflicts regarding their social relationships (Monteiro et al., 2014). Other researchers have
suggested that mental health is a key component of the psychological well-being and success of
post-secondary students (Hunt & Eisenberg, 2010). With such high levels of stress reported
among the sample of university students in this study, it is important to consider their mental
health when developing health promotion initiatives. As suggested by Windhorst and Williams
(2016), universities should consider holistic and systemic ways to address the mental health of
their students, such as exploring natural campus environments and their ability to improve
health.
Students with excellent or good PH were significantly more likely than students with
poor PH to have lower stress levels, and to be highly flourishing. Students with good PH were
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significantly more likely than students with poor PH to be moderately flourishing. It was likely
that PH would have significance with stress levels because of their close relationship. When
students perceive their stress negatively, or as overwhelming, it is likely to have negative impacts
on their physical health (Campbell et al., 1992; Monteiro et al., 2014). The results from this
study suggest that the opposite may also be true; students who have poor physical health are
more likely to experience higher stress levels compared to students who are in better physical
health. As expected, PH was also a significant indicator for highly flourishing students. Peter and
colleagues (2011) found that students who were flourishing were more likely to report better
overall physical health including higher levels of exercise and healthier nutritional habits.
Although nutrition was not measure in this study, higher levels of exercise were also a significant
factor predicting the flourishing levels of students.
Students who engaged in high levels of PA were significantly more likely to have lower
stress levels compared to students with low levels of PA. Students who engaged in both high and
moderate levels of PA were also significantly more likely to be highly or moderately flourishing
compared to students who engaged in low levels of PA. Many other researchers have found
significance between physical activity and a decrease in stress levels for post-secondary students
and for the general population (Effrig et al., 2011; Hamer et al., 2012; Landers & Arent, 2007;
Nguyen‐Michel et al., 2006; Warburton et al., 2006). Previous studies have suggested that
students who engage in regular physical activity are more likely to have better psychological
well-being (Bray & Born, 2004; Bray & Kwan, 2006). Thus, health promotion initiatives should
focus on the physical activity levels of students as a strategy to reduce stress levels and increase
psychological well-being.
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Gender was significant in both regressions and age was significant in the stress
regression. In this sample, females were significantly more likely to have higher stress levels
compared with males. Monteiro and colleagues (2014) suggested that there are equal perceptions
of stress among males and females. However, they concluded that males and females typically
cope with their stress in different ways (Monteiro et al., 2014). It is possible that females were
more likely to experience high levels of stress because of the large number of females in this
study (n=949; 69.4%). However, the regression controlled for this factor, and the gender variable
had significance at p<.001 in the stress regression which suggests that it is due to more than the
sample size. It is interesting that more females than males responded to the questionnaire.
Perhaps the sample was biased since “stressed” females that participated may have thought that
they would learn something or contribute to something that may lead to improvements in their
stress and health. It is possible that the coping strategies most often used by females should be
analyzed to better understand how to improve their stress levels.
Females were also significantly more likely than males to be highly or moderately
flourishing. It was surprising that females were significantly more likely than males in our
sample to have high stress levels and high levels of flourishing, especially since these two factors
may contradict themselves. According to previous researchers (Drake et al., 2019; Gloria &
Steinheardt, 2013), people who exhibit high levels of flourishing are likely to have lower levels
of stress. Perhaps given the stressful demands of university life (MacCann et al., 2012; Shaaban,
2017), females perceive high levels of stress regardless of their flourishing levels. According to
Deiner and colleagues (2010), the FS measures participants’ perceived psychological well-being
with questions about relationships, optimism, and purpose. It is possible that female students are
more resilient than their male peers (Robbins, Kaye, & Catling, 2018), and can feel a strong
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sense of optimism, purpose, and confidence regardless of stressful events. These flourishing
results are slightly different than results from previous researchers. The authors of the FS did not
report any significant differences in flourishing among genders (Diener et al., 2010). However,
Howell and Buro (2015) only found slightly higher flourishing scores for females compared to
males in their study. Although it was anticipated to include students who identified with genders
other than male and female in our regressions, the sub-sample size in this study was too low to
make any justifiable comparisons (n=10; 0.7%).
Younger students were significantly more likely to have higher stress levels compared to
older students. Stress is often experienced by people, regardless of age, however some previous
researchers have suggested that older post-secondary students are able to cope with their stress
more responsibly, thus perceiving their stress as less overwhelming (Monteiro et al., 2014).
Some authors have also suggested that younger post-secondary students perceive their stress as
more overwhelming than their older peers due to their inexperience with coping strategies
(Young et al., 2018). There was a large cohort of students in this sample under the age of 20
(n=565; 41.4%), and also many students who reported being in the first year of their
undergraduate degree (n=327; 28.8%). Many of these students were likely transitioning to living
independently from home and were separated from their family and support systems, which can
lead to poor coping mechanisms and high levels of stress (Campbell et al., 1992). Since the
questionnaire was distributed a month after the semester began, it is possible that many of the
students were still adjusting to their new environment and had not yet built a new support system
at the university. It may be advantageous for administrators at universities to assist younger
students with their transition by providing them with opportunities to improve their positive
coping mechanisms and build new support systems.
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Age was not a significant variable in the flourishing regression. With the high levels of
flourishing among this sample of students (M=46.98, SD=6.74), it is possible that students of all
ages were equally likely to experience flourishing. The literature suggests that there is no ideal
age to experience flourishing. Some studies suggest that hardships increase as we age, such as
lack of income or social resources, which can decrease flourishing levels (Chen et al., 2012).
However, other researchers suggest that quality of life and well-being increase with old age
(Kahneman et al., 1999). It is probable that other factors are more important in determining a
person’s psychological well-being.
Living on-campus was a significant variable for the stress regression, in that these
students experienced lower levels of stress. Other studies have suggested that students living in
residences experience higher stress levels (Dusselier et al., 2005). However, it is possible that
living on-campus was significantly correlated with lower levels of stress due to the social
atmosphere of residences at LU. For many first-year university students, it’s their first time away
from their home and from their family and other social supports (Campbell et al., 1992).
university is typically a stressful experience for students, but they may cope with this stress by
building relationships with the other students in their residence who may be in the same situation
(Dusselier et al., 2005). Students living on-campus also don’t have to worry about finding
transportation to get to classes. Due to the large geography and sparse communities located in
northern Ontario, some of the students living off-campus may be more socially isolated, and
commute further to get to LU which can be time consuming and stressful (Rüger et al., 2017).
Students living on-campus have a very short commute to class, which gives them more time to
delegate to other important areas such as studying, socializing, or sleeping. This could also play a
role in their perceived stress levels since an increase in sleep can be associated with lower stress
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(Hirotsu et al., 2015). Perhaps health promotion strategies that aim to reduce stress levels of
students should focus on developing initiatives for those living off-campus since they may have
higher levels of stress than students living on-campus.
Trail use was not significant in either the stress regression or the flourishing regression.
Although the relationship between trail use and stress was not significant, it was a negative
relationship which suggests that using trails often or moderately may be associated with lower
levels of stress. Students from the NTU group had higher mean stress scores (M=19.39,
SD=6.67) compared to students from the MTU group (M=18.23, SD=6.54) and students from
the TU group (M=17.68, SD=6.81) (see Figure 3.2). Although there wasn’t a significant
difference between the mean stress levels of the trail user groups in the regression, TU had the
lowest mean stress scores. When comparing flourishing scores, similar results were found.
Students from the NTU group had the lowest mean flourishing scores (M=46.14, SD=7.08)
compared to students from the MTU group (M=47.52, SD=6.36) and students from the TU group
(M=47.98, SD=7.08). When examining the assigned flourishing categories (see Figure 3.3), the
TU group (n=229; 51.6%) and the MTU group (n=115; 46.9%) had higher percentages of
students in the high flourishing category compared to the NTU group (n=241; 35.5%). The NTU
group also had the highest percentage of students in the non-flourishing group (n=144; 21.2%)
compared to the TU group (n=59; 13.3%) and the MTU group (n=42; 17.1%). Although there
wasn’t a significant difference between the flourishing levels of the trail user groups in the
regression, there was a trend towards high flourishing for the TU and MTU groups which
suggests that using trails often or moderately may be associated with higher levels of
psychological well-being.
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Based on existing literature associating use of outdoor environments with improved
health (Abraham et al., 2010; McFarland et al., 2008; Speake et al., 2013), it is difficult to
understand why there were no significant relationships between trail use and improved levels of
stress and flourishing. Abraham and colleagues (2010) found that outdoor environments can help
to promote the reduction of stress. Another study by Speake and colleagues (2013) found that the
use of green spaces could be beneficial in reducing stress levels for university students. In the
study conducted by McFarland and colleagues (2008), the researchers found that student use of
campus green spaces and quality of life were significantly related. It is possible that the problems
associated with categorizing trail users in this study impacted the level of significance attained in
the regression analyses. It is also possible that by focusing on trail use as a variable in this study,
the narrow scope of this variable may have confounded any significant results related to using
green spaces more broadly (i.e. not just on a trail).
There were three variables that were not significant for either regression; status as a
Francophone student, status as an international student, and status as a full-time student. Since
linguistic identity and course load were included as exploratory variables, it is likely that these
variables were not important factors in determining the stress and psychological well-being
levels of students. However, it was surprising that status as an international student was not
significantly associated with high stress levels given the research suggesting that they face many
stressful challenges such as language barriers, social barriers, and financial barriers (Brunette et
al., 2019; Yeh & Inose, 2003). Although the relationship between international students and
stress was not significant, it was positive which suggests that international students may
experience higher levels of stress compared with domestic students.
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4.6 RECOMMENDATIONS AND IMPLICATIONS
Results from this study have explored many factors associated with trail use and health of
students at a small university in Canada. Several recommendations and implications can be
drawn from this study. This section will be divided into three sections: (1) recommendations and
implications for students; (2) recommendations and implications for LU; and (3)
recommendations for other post-secondary institutions.
Results from this study have indicated that students at LU, similar to other postsecondary populations, have very high stress levels. Students should consider implementing
physical activity into their weekly schedules. Evidence from this study suggests that physical
activity is associated with lower levels of stress, higher levels of flourishing, and use of trails.
Thus, students should also consider engaging in physical activity in diverse outdoor
environments on their campus or in their community to improve their health and well-being.
LU is surrounded by beautiful outdoor environments including four lakes, a large trail
system, and many diverse plants and wildlife. Although using these environments may positively
impact the health and well-being of students at the university, they are currently under-utilized
and not promoted. Since the campus trails are already in existence, costs would be very low to
encourage more students to use the trails. It is also important to create a comprehensive map of
the campus trails, or to distribute the map of the trails developed by the investigator (see
Appendix B). This would help to inform students about the trails on campus, and it would also
help improve the safety of trail users. The university should also consider familiarizing students
with the campus trails. This could include advertisements with information about the trails,
implementation of clubs or groups where students can go on nature walks on the trails, and
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education about trails such as how to properly dress for winter use of trails or what to do if you
encounter a bear.
In June 2019, LU adopted the Okanagan Charter (see Appendix A) which suggests that
the university has prioritized the health and well-being of their students (Okanagan Charter,
2015). One of the action items of the Okanagan Charter (2015) is to create environments that
support the health and well-being of students by exploring the sustainability and resiliency of
diverse campus environments. A large sample of students from LU provided their feedback
regarding what encourages them to use campus trails, what discourages them from using campus
trails, and what improvements they would like implemented regarding the campus trails. It
would be advantageous for the university to consider this feedback when assessing campus
environments in order to improve the health of students and the overall student experience at the
university (see Figure 4.1).
Results from this study suggest that campuses, with trail systems or other diverse outdoor
environments, could be utilized to improve student health, student well-being, and overall
student experience. It is probable that the proximity of campus trails are unique to some
universities in Canada. However, information could be provided to students about nearby
outdoor environments such as trail systems, parks, or conversation areas. The results from this
study could also encourage other institutions to examine their campus environments available for
students, and whether these environments are being utilised optimally. There may be opportunity
for outdoor spaces to be created on these campuses which may impact the health and well-being
of students. Finally, the themes and sub-themes related to facilitators, barriers, and
recommendations related to trails and trail use could also be useful for other universities to
consider when planning for their own green space improvements.

115

4.7 CONCLUSION
4.7.1 Limitations
As previously mentioned in this Discussion, the categorization of trail users and the
results from the LTPA scale were both limitations of this study. Beyond the other limitations
discussed in this chapter, other limitations included the way that health was examined, the study
design, and possible confounding variables. There are many components to health, however only
mental health and physical health were carefully examined. This excluded social health, spiritual
health, emotional health, and cultural health. It would have been interesting to gain a better
understanding of students’ holistic health. However, the specific health components selected for
this study (stress and flourishing) were particularly relevant to student life. Also, it was important
to keep the questionnaire as brief as possible to reduce response burden and increase response
rate.
The cross-sectional design of the study and the use of self-reported scales could also be
considered a limitation of this study. Some of the variables that were in the regressions have
significant relationships, however this does not mean that they are causal. The scales in the
questionnaire are also subjective and may not be exact measures of well-being. However, the
scales that were used are validated and are considered gold standard for mental health constructs.
Lastly, it is possible that some of the variables used in the regressions were confounding or
mediating variables. For instance, physical activity, physical health, and mental health may have
been confounding variables in the regressions due to their implicit relationship with the
dependent variables. Future researchers may want to compare trail use to physical activity in
other settings to gain a better understanding of the relationship between trail use and other health
and sociodemographic factors.
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4.7.2 Directions for Future Research
Future researchers should consider conducting a systematic review or a meta-analysis
that compromises all of the literature regarding trail use and trail users. There are inconsistencies
with the definitions of trails and trail use in the literature, and it would be beneficial for future
studies to explore the characteristics and definitions related to trails and trail user. This would
help researchers identify types of trails, types of trail users, and help to make connections
between trail use and specific populations. The investigator of this study may have contributed to
this substantively by establishing the categories of NTU, MTU, and TU, based on frequency and
duration of use (see Tables 2.1 and 3.3). However, future studies could use and/or possibly refine
this definition such that results can be compared across studies and populations. Other subpopulations that researchers may want to analyze could include international students,
Indigenous students, and faculty members at post-secondary institutions.
It would also be beneficial to explore whether infrastructure improvements and/or
promotion of campus trails would positively impact student use of trails. Although many
students provided their feedback related to recommendations for the campus trails, it is difficult
to predict how this would impact student use of the trails. A longitudinal study could be
conducted to describe changes made on the trails and how these changes have impacted trail use.
It may also be beneficial to conduct key informant interviews with students to better understand
how they use trails, why they use trails, when they use trails, and how it’s impacted their student
experience. These interviews could provide a deeper understanding of the connection between
students and their use of outdoor campus environments.
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There are many factors that can still be explored regarding student use of trails. This
study captured many aspects of student life. However, many variables were excluded from the
questionnaire or from the analysis to create a more concise study. Future researchers may want to
explore the connection between trail use and year of study, employment status, length of
commute, family life, income, grades, and type of program. Future researchers may want to also
explore the connection between trail use and other factors of health such as emotional health,
spiritual health, and social health.

4.7.3 Closing Statements
The purpose of this thesis was to gain insight into factors associated with trail use and the
health of students at a mid-size university in northern Ontario, Canada. Students at LU had
higher stress scores (M=18.63, SD=6.73) compared to norms from the author (M=14.2, SD=6.2)
and compared to other post-secondary populations from previous studies (M=18.2, SD=6.9)
(Cohen et al., 1983; Roberti et al., 2006). Students at LU also had higher flourishing levels
(M=46.98, SD=6.74) compared to the norms from other post-secondary populations (M=44.97,
SD=6.56). This suggests that students at LU have high levels of psychological well-being and
have high levels of stress. Students who used trails were likely to have improved mental health,
physical health, and physical activity levels.
The findings from this study demonstrated that there were many diverse facilitators,
barriers, and recommendations for student use of trails. It is important to take these
recommendations into consideration in the creation, development, and improvement stages of
outdoor campus environments at LU and other campuses of higher education. Findings from this
study may help institutional administrators improve the campus trail infrastructure and
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maintenance; and also help inform students of the campus trails which may impact their health
and well-being. These findings may also encourage administrators at LU and other postsecondary institutions to include outdoor campus environments in their health promotion
initiatives to improve student health and well-being.
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APPENDICES
Appendix A: Laurentian Adoption of the Okanagan Charter

Figure A.1: Invitation to attend the official adoption of the Okanagan Charter at Laurentian University.

143

Figure A.2: A photo of Kimberly Friesen, primary investigator of this study, signing the Okanagan Charter at Laurentian University
on June 25, 2019.
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Appendix B: Map of the Trails at Laurentian University (2019)

Figure B.1: English version of the map of the trails at Laurentian University created by the investigator of this study.
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Figure B.2: French version of the map of the trails at Laurentian University created by the investigator of this study.
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Appendix C: English Information Letter
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Appendix D: French Information Letter
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Appendix E: Ethics Approval
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Appendix F: Recruitment Posters

Figure F.1: English recruitment poster distributed to students at LU.
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Figure F.2: French recruitment poster distributed to students at LU.
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Appendix G: Bilingual REDCap Questionnaire
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