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Abstract
Green exercise has been defined as physical activity conducted in nature
and has been shown to positively influence health. The aim of this thesis was
to conduct original research and apply underutilised methodological
approaches to enhance knowledge and generalisability around green
exercise. This was achieved by investigating how the effects of green
exercise and motivations differ across timescales, sub-groups of the
population and different forms of green exercise. Healthy and clinical
populations were sampled. Individuals living with type 2 diabetes were
sampled due to the rising prevalence and the economic cost of treating the
disease. Measures of affect, attention, enjoyment, future exercise intentions,
perceived exertion and motivation were used throughout the thesis. Each
measure was implemented to provide evidence for the use of green exercise
to inform public policy and health behaviour change.
The first three chapters introduce the research areas, the methodological
approaches and a literature review. In Chapter 4, golf is compared to
walking. The findings show that the effects of green exercise were reduced in
the golf condition, due to high levels of concentration being used. A
weakness of green exercise research has been the duration of interventions.
Chapter 5 examined the effects of repeated bouts of green exercise and
meteorological conditions. Over the 12-week intervention enjoyment and
arousal were found to increase. Temperature and weather had no effect on
the outcome variables. A systematic review is conducted in Chapter 6 to
identify whether green exercise has been used in other research fields. The
review found mixed results and a lack of available studies which used
exercise in natural areas to treat type 2 diabetes. These results inform the
research presented in Chapter 7 which is a case study on the responses
between indoor and green exercise in individuals living with type 2 diabetes.
The findings highlight the potential of green exercise to treat psychological
parameters. Chapter 8 explored the motivations of green exercisers. The
chapter demonstrates motivational differences exist between forms of green
exercise, however enjoyment was found to be the primary motivator. A
II

promotional video was developed and the impact of this video is presented in
Chapter 9. Participant responses noted increased knowledge and
motivations towards green exercise following viewing the video. The findings
presented in this thesis are promising, however more research is still
required to continue advancing knowledge in the field.
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Chapter 1: Introduction
1.0 Preface
The aim of the first chapter is to introduce and provide an overview of the
research areas considered within this thesis. The overarching aim of this
thesis was to identify and investigate key knowledge gaps central to the
prescription and promotion of green exercise as a mechanism to promoting
mental and physical wellbeing. This was achieved through examining how
the effects of green exercise and motivations differ across timescales, subgroups of the population and forms of green exercise. In addition to this
whether a promotional green exercise video can alter motivations,
perceptions and knowledge to increase the use of natural areas. Chapter 1
provides rationale and highlights the prevalence of physical inactivity and the
increase of non-communicable diseases in modern society. The introduction
then discusses the core theories and paradigms regarding green exercise.
Chapter 1 goes onto examine motivators and barriers to conducting and
adhering to green exercise. The chapter also looks at how and why green
exercise interventions should be used in clinical populations, specifically type
2 diabetes which is recognised as a significant worldwide concern. The final
research area introduces health behaviour change theories and how they
can be used to increase the usage of natural areas.
“The more high-tech our lives become the more nature we need.” – Richard
Louv
“In every walk with nature one receives far more than he seeks.” ― John
Muir
The following research questions were developed and form the basis of the
research conducted for this thesis.
1.1 Research Questions
RQ1: How does the mode of exercise influence the benefits obtained through
green exercise?
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RQ2: Are the effects of green exercise evident over longer time periods and
does weather/ temperature effect these?
RQ3: What evidence exists that outdoor exercise improves psychological
problems in type 2 diabetes patients (systematic review).
RQ4: Is exercise conducted in natural areas more beneficial for
psychological health compared to indoor exercise in individuals living with
type 2 diabetes?
RQ5: What makes such outdoor activity ‘feel’ healthy to participants and
motivate them to keep going?
RQ6: Can a promotional video alter viewer’s motivations, perceptions and
knowledge of green exercise?
1.2 Structure of the thesis and purpose of the research
Research on the effects of green exercise and nature therapy has been
rapidly expanding over the past decade, and the field is fast moving toward
maturity (Van den Berg, 2017; Capaldi, Passmore, Nisbet, Zelenski, &
Dopko, 2015). However, understanding how green exercise can improve
health is one thing, but communicating and applying these findings in realworld situations is another. This thesis aims to investigate whether the
effects of green exercise are evident across longer timescales with repeated
bouts, in different population groups and in different forms of green exercise
activities than have generally been considered so far in the literature. With
numerous modes of green exercise available, the thesis also explores how
motivations to conduct green exercise may differ between those taking part
in differing activities (and how to use this knowledge to increase the
motivation of those currently not undertaking green exercise). Further, to
discover whether a promotional video outlining the benefits of green exercise
is a sufficient medium for altering perceptions, motivations and attitudes
towards green exercise.
The thesis is presented in 10 chapters. Both primary and secondary modes
of research are conducted throughout the thesis. Primary research is
research conducted to answer a specific question and provide new
knowledge to a field (Driscoll, 2011). Primary data collection methods were
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used in Chapters (4,5,7,8,9). Secondary research is described as the use of
data originally collected by other researchers made available for other
purposes (Hox & Boeije, 2005). This form of research was used for chapters
(1,3,6). Each chapter has a short preface as an introduction. This chapter
introduces the key research areas. Chapter 2 outlines and describes the
methodological approaches and outcome measures used within the
experimental chapters. Chapter 3 is a review of the literature on green
exercise, discussing different methodological approaches and the effects that
occur. Future directions and knowledge gaps in the field are then discussed
which forms the basis of the experimental chapters.
The identified gaps in the green exercise literature include the duration,
meteorological conditions, sub-groups of the population and types of green
exercise studied. Chapter 4 investigates how the effects of green exercise
are altered between conducting different forms of activities. Golf is used as a
form of green exercise and compared to the criterion modality of walking.
Chapter 5 examines two methodological weaknesses of the green exercise
field examining the effects of repeated bouts of green exercise over a
longitudinal timeframe, whilst concurrently examining the effect of
meteorological conditions. Chapters 6 and 7 investigate the role of green
exercise in improving mental health in a clinical population. Chapter 6 is a
systematic review examining whether green spaces and outdoor exercise
have been utilised in treating psychological problems in the type 2 diabetes
research field. Chapter 7 builds on the review, comparing the acute
differences between indoor and outdoor exercise on individuals living with
type 2 diabetes. Chapter 8 explores the motivations of those currently
conducting green exercise and also the varying motivational differences that
exist between the different forms of outdoor activity/sport/adventure sport.
The final experimental chapter, Chapter 9 uses a developed promotional
video to explore the potential for dissemination of information regarding
green exercise to alter motivations and attitudes. Finally, Chapter 10 forms a
discussion of the findings alongside the overall conclusion and
recommendations for future research.
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1.3 The twenty first century health problem
We currently live in an age of technology advances, increasingly sedentary
work environments and fast food available at a click of a button. Technology
has altered the way we think, move and interact (Augner & Hacker, 2012).
Moreover, due to societies’ altered perception of safety, the way in which we
travel has also shifted from active modes such as walking or cycling, to
increasingly using cars or public transport (Brown, Miller, & Miller, 2003).
Between work, travel and leisure time, humans now sit for an average of 911 hours a day (Chau et al., 2013). Consequently, much of the population
are not active enough to receive optimal health benefits (Hallal et al., 2012).
Physical inactivity has been labelled as a global pandemic (Pratt, Varela,
Salvo, Kohl III, & Ding, 2019). This twenty first century way of living has
contributed to increases in worldwide mental and physical health issues
(World Health Organization (WHO), 2011). Identifying ways to prevent and
manage mental and physical health conditions has become of paramount
importance. Increasing the population’s levels of physical activity has been
identified as one effective mechanism to target the variety of mental and
physical health issues in society (Hallal, Victora, Azevedo, & Wells, 2006).
Moreover, the environment in which physical activity is conducted may be
more important to improving the nation’s health than first thought (White et
al., 2019). With this considered, more research is required into the effects of
the exercise environment, the motivations of active and sedentary individuals
and thus the development of novel methods to positively alter health
behaviour.
There is a worldwide estimated 31.1% of adults now deemed physically
inactive (Hallal et al., 2012). In Scotland, the country in which the research
for this thesis was conducted, it was reported that 37% of the population do
not meet the recommended exercise guidelines for moderate and vigorous
exercise levels (Scottish Health Survey, 2015). The current physical activity
guidelines (NHS, 2019) outline that adults should conduct:
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•

At least 150 minutes of aerobic exercise, conducted at a moderate
intensity or 75 minutes of aerobic exercise conducted at a vigorous
intensity every week.

•

Strength exercises on all major muscle groups at least twice per
week.

Physical inactivity has been found to cause the development of chronic
diseases such as type 2 diabetes, cancer, hypertension, obesity,
osteoporosis and cardiovascular issues (Warburton, Nicol, & Bredin, 2006).
The WHO estimates that inactivity is the fourth leading cause of death
worldwide (WHO, 2011).
Physical activity is defined as “any bodily movement produced by skeletal
muscles that results in energy expenditure.” Whereas, exercise is defined as:
A subset of physical activity that is planned, structured, and repetitive
and has as a final or an intermediate objective the improvement or
maintenance of physical fitness (Caspersen, Powell, & Christenson, 1985,
p.130).
The two terms (physical activity and exercise) are used interchangeably
throughout this thesis. It is estimated that in Scotland physical inactivity costs
the NHS £91 million annually and directly results in 2,500 deaths per year
(Scottish Health Survey, 2015). The WHO (2015) estimate that 50% of adults
are now classed as overweight in European countries. Consequently, type 2
diabetes is quickly becoming a significant worldwide problem. The most
recent Scottish diabetes figures indicate 304,375 (5.6%) of the population
now live with the disease. It is also noted that this figure is rapidly increasing,
with many cases remaining undiagnosed. Increasing the population’s levels
of physical activity is essential to reducing the prevalence of chronic health
conditions. With this considered individuals living with type 2 diabetes were
sampled in two of the chapters within the thesis. Type 2 diabetes was
chosen due to the alarming prevalence of the disease worldwide (Gimeno et
al., 2002). It is predicted that by the year 2040, that the prevalence of type 2
diabetes will reach 693 million people worldwide (Cho et al., 2018). With
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figures expected to increase this will place a large economic strain on
governments. Current figures show that £2.37 billion is spent annually on
treating diabetes in Scotland (Hex, Bartlett, Wright, Taylor, & Varley, 2012).
In addition to increasingly sedentary work environments, the environment in
which humans exercise has also shifted from predominately outdoor settings,
to indoors or the built environment (Malone, 2007). This being especially true
for individuals living in urban areas (Pretty, 2004). This change may be
attributed to the increasing development of gymnasiums and indoor buildings
designed for exercise (Malone, 2007). However, Khan, Weiler and Blair
(2011) also draw attention to the complexity of physical activity behaviour
and note that it is often discouraged in modern settings. These alterations in
exercise environment, in addition to the current technological, sedentary
lifestyles many individuals now live, may have contributed not only to an
increase in worldwide levels of obesity but mental health issues and
reductions in wellbeing (Mitchell, 2013). Therefore, this thesis engages with
an important issue through investigating whether green exercise may be
useful in addressing these outlined health issues.
1.4 Understanding mental health and wellbeing
In 2001, The WHO estimated that 450 million people worldwide had suffered
from some form of mental health disorder. The WHO define mental health as
Subjective well-being perceived self-efficacy, autonomy, competence,
intergenerational dependence and recognition of the ability to realize one’s
intellectual and emotional potential. It has also been defined as a state of
well-being whereby individuals recognize their abilities, are able to cope with
the normal stresses of life, work productively and fruitfully, and make a
contribution to their communities (WHO, 2003, p.2).
Wellbeing is a large aspect of positive mental health. Wellbeing is defined by
the U.K government as “a positive state of mind and body, feeling safe and
able to cope, with a sense of connection with people, communities and the
wider environment” (Department of Health, 2009). Moreover, wellbeing
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involves an individual’s own perception and evaluation of their lives and the
society they operate in (Levy & Guttman, 1975).
Several reports have highlighted the current worldwide decline in wellbeing
(Scottish Health Survey, 2017; Public Health England, 2019). In Scotland, for
example, one in four people will experience a mental health problem each
year (SPICe, 2015). The Adult Psychiatric Morbidity Survey (APMS) revealed
that 1 in 6 people (17%) reported a mental health problem in the U.K within
the week prior to being interviewed. Nearly half of those that completed the
questionnaire (43.4%) disclosed that they thought they had experienced a
diagnosable mental health condition at some stage in their life. Depression
and depression-related illnesses are the leading cause of disability, with
more than 264 million people suffering from the disease worldwide (WHO,
2020). Further, psychiatric disorders have been shown to be the greatest
cause of absence from work and receiving benefits in Britain (Henderson,
Madan, & Hotopf, 2014). A recent report by the Organisation for Economic
Cooperation and Development (2014), found that mental health disorders
cost the U.K economy £70 billion per annum. Many individuals resort to
alcohol, drugs, food and in severe cases self-harming to treat depression or
low moods (Liu et al., 2007). To address both mental and physical health
conditions European government officials have introduced policies
encouraging ‘health-enhancing physical activity’ (HEPA), and the use of
greenspaces (Martin et al., 2006).
Mental disorders can occur as a result of instances such as traumatic stress,
accidents, relationship or work-related stress, threat of redundancy, family or
partner death or adjusting to retirement (WHO, 2003). The rise of technology
and social media has also been found to contribute to mental health
problems particularly in younger generations. In a recent systematic review
conducted by the author and colleagues, a number of negative psychological
effects from social media were found. Including; diminished sense of
wellbeing, isolation, depression, reduced self-efficacy and confidence, as
well as increases in addictive behaviours (Giustini, Ali, Fraser, & Boulos,
2018). Moreover, new human behaviours have emerged such as checking of
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smartphones (Gökçearslan, Mumcu, Haşlaman, & Çevik, 2016) and as a
direct result side effects such as sleep disturbance, stress, anxiety,
decreased wellbeing, reductions in academic performance and physical
activity have been observed (Thomée, Härenstam, & Hagberg, 2011).
Researchers have also highlighted that as a society we are spending less
time in natural environments (Stafford, Welden, & Bruyere, 2018). With a
larger percentage of children now growing up in urban areas than ever
before (Broere, 2016), it is clear why much of the population have become
disconnected with nature. For the first time in history more people now reside
in urban settings than rural (Pretty, Peacock, Sellens, & Griffin, 2005). With
this considered, children growing up in urban areas may never have
experienced natural settings such as the countryside, beaches or large
fields. The term ‘nature deficit disorder’ (NDD) was created by Richard Louv
(2005). The term describes the twenty-first century lifestyle, comprised of
increasing levels of urbanisation, decreased greenspaces, a car based
culture, longer time spent in front of screens, altered perception of stranger
risk, less leisure time, greater pressure from work or school and how these
factors intermix to reduce time spent in natural environments (Warber,
DeHudy, Bialko, Marselle, & Irvine, 2015). NDD is not recognised as a
medical condition, however it may go some way to explaining the current
increasing levels of mental illnesses in younger generations and rising
childhood obesity statistics. The current disconnect with nature is an
important issue in terms of improving aspects of health, which this thesis
addresses through the promotion of green exercise.
Various treatments to prevent and manage mental health and wellbeing have
been advocated. One non-medical intervention which has gained increased
recognition is physical activity. Breda et al. (2018) state that physical activity
is at the core of wellbeing and positive health. Previous research has shown
that physical activity has the capacity to improve aspects of mental health,
mood, affect and delays the onset of dementia (ISPAH, 2017; Sallis et al.,
2016). Increasing attention has been paid to the environmental setting where
exercise is conducted, and it has been established that conducting physical
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activity in natural areas has enhanced benefits for mental health.
Researchers Araujo, Brymer, Brito, Withagen, and Davids (2019) describe
these increased benefits of green exercise and physical activity as
synergistic (greater than the sum of the parts) as opposed to just
accumulative effects. It is estimated that the use of natural areas could save
the NHS a predicted £2.1 billion annually (Department for Environment, &
Rural Affairs, 2011). The existing evidence base highlights conducting
physical activity whilst in the presence of nature as a powerful tool to
enhancing mental health and wellbeing and, therefore, it is explored
throughout this thesis. However, Van den Berg (2017) notes if green
exercise is to be reliably prescribed to the public more robust research is
required.
1.5 Green exercise
Research as far back as 1985 has shown that the intensity, duration and
type of exercise conducted alters the psychological and physiological
response to exercise (Taylor, Sallis, & Needle, 1985). An increasing avenue
of research into the effects of exercising in natural areas, now termed ‘green
exercise’ (Pretty, 2004), has revealed synergistic benefits for prevention and
management of physical and mental diseases (Gladwell, Brown, Wood,
Sandercock, & Barton, 2013). Green exercise studies have also
demonstrated increased benefits to mental health through conducting
exercise in natural areas in comparison to indoors (Thompson Coon et al.,
2011; Twohig-Bennett & Jones, 2018).
The first mention of green exercise in academic writing was in 2005 (Han &
Wang, 2018). It was first defined as “conducting physical activity or exercise
whilst in the presence of nature” (Pretty, Griffin, Sellens, & Pretty, 2003 p.7).
Other researchers define the modality as:
“PA or exercise performed in environments with a greater ratio of
natural to artificial elements than that typically encountered in everyday life”
(Mackay & Neill, 2010). The term ‘green’ in this case refers to natural
aspects of the environmental setting. Such features include “trees, trails,
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icefalls, rocks, beaches, oceans, bushes and lakes” (Araujo et al., 2019).
Such natural areas in the literature are often referred to as greenspaces
(Fuller, Irvine, Devine-Wright, Warren, & Gaston, 2007; De Vries, Verheij,
Groenewegen & Spreeuwenberg, 2003). However, as previously noted this
definition refers to the degree of nature and vegetation in the area (Gascon
et al., 2015). Nature is defined as “the environment in which organisms or
their biotopes expressly manifest themselves.” (Health Council of the
Netherlands, 2004). As a result, the terms ‘greenspace’, ‘natural
environment’ and ‘natural area’ are used interchangeably throughout the
thesis. Whilst the findings from the green exercise literature appear
promising for improving health, much of the research is plagued with low
quality, bias and non-generalisable findings which this thesis looks to
address.
A large research area within the green exercise paradigm is the comparison
between the effects which occur in different exercise environments. Every
day as humans we exercise in a range of indoor and outdoor environments.
Thus, this methodological approach comparing the effects of different
environments is ecologically valid. The most frequently utilised comparisons
are between 1) nature vs. urban settings 2) indoor vs. outdoor settings.
Urban areas are described within the literature as “areas where buildings are
prominent and often dominated by synthetic or man-made materials.”
(Rogerson, Gladwell, Gallagher, & Barton, 2016). Whereas indoor exercise
areas are typically cited as gymnasiums, sports facilities and laboratories.
Differences are said to exist between the environments due to the varying
levels of attention used during exercise. Natural environments are said to
require less directed attention during exercise due to distracting participants
from the activity conducted (Gladwell et al., 2013). Several large-scale
systematic reviews and numerous single studies have been conducted into
the differences that exist between the natural environment and indoor/urban
settings. The findings from these studies are discussed in the literature
review (Chapter 3). Further, this methodological approach is used in a later
chapter to compare the responses of individuals currently living with type 2
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diabetes, and whether green exercise provides more benefits to mental
health than the same exercise conducted indoors.
1.51 Green space and public health
Due to the initial evidence demonstrating the beneficial and synergistic
effects that occur from physical activity conducted in natural settings, it is
unsurprising green exercise is beginning to be prescribed to prevent and
manage health conditions (Van den Berg, 2017). The U.K. Government
acknowledge that greenspaces are important for all aspects of health. This is
emphasised with a statement from the European Commission, noting that
greenspaces should be within 300m to residence (European Commission,
2001). Hunter et al. (2015) note that whilst the results of promoting
interventions to physical activity in urban green spaces are promising,
studies of greater rigour are of paramount importance. In the United States
over the past decade, there has been a call for researchers, practitioners and
policy makers to reduce mental health inequalities through nature therapy
(Bizub, Joy, & Davidson, 2003; Crone, 2007). A number of public health
interventions have been implemented such as ‘Park prescriptions.’ These are
programmes designed in collaboration with healthcare providers which utilise
park trails, and greenspaces to improve community health (PARKRx).
Subsequently, an increased research interest has been shown into the
effects of this combination of exposure to nature and physical activity on
individuals (Gladwell et al., 2013; Thompson Coon et al., 2011; Bowler,
Buyung-Ali, Knight, & Pullin, 2010).
The main issue with prescribing green exercise to the general public, is the
current knowledge gaps around timescales, types of green activity and the
effects on different sub-groups of the population. Health practitioners and
primary health professionals are highlighted as key stakeholders who can
begin to introduce green exercise prescriptions (Nisbet & Lem, 2015).
However, current evidence suggests referral rates of such interventions are
low (Allen & Balfour, 2014). If green exercise is to be mainstreamed as a
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method to treat mental health, then this requires robust scientific evidence of
efficacy; this thesis aims to build evidence towards filling this gap.
Types of green care and exercise interventions cited in the literature include
green gyms, community gardening, care farms and horticultural therapy (Van
den Berg, 2017). Interest in increasing the amount of the public using
greenspaces is evident in recent Scottish policy and public sector discourses
such as the National Heritage report; Developing the natural health service in
the Highlands and Islands. The report acknowledges the growing evidence
from the green exercise research field and how it can be used to improve the
mental and physical health of the people of Scotland. The aims of the
programme are to invest in green exercise infrastructure, mainstream green
exercise projects and to develop a multidisciplinary approach to green
exercise between health, sport, active travel and the environment. The report
is a step towards increasing the general public’s knowledge on the effects of
conducting green exercise and providing funding to increase the levels of
green exercise in Scotland. Figure 1 below demonstrates the natural health
service concept.
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Figure 1: Natural health service concept (Scottish Natural Heritage, 2019)

1.52 Behaviour Epidemiological Framework
There are a number of public health frameworks which can be useful in
increasing the prescription and uptake of green exercise. These behavioural
frameworks can also be effective in creating new public policies to prevent
and manage various health conditions. Elements of the current thesis were
framed within the Behaviour Epidemiological Framework (BEF) (Sallis et al.,
2000). The BEF looks to understand and apply knowledge to inform
population wide health prevention strategies and increase positive health
behaviours (Sallis et al., 2000).
The framework consists of 5 research phases which aim to provide a
logically ordered sequence of investigations into a specific health behaviour.
The phases outlined by Sallis et al. (2000) are; “phase 1: establishing links
between behaviours and health; phase 2: develop measures of the
behaviour; phase 3: identify influences on the behaviour; phase 4: evaluate
interventions to change the behaviour; phase 5: translate the research into
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practice.” As it was the aim of the current thesis to provide novel and
generalisable evidence for the promotion and prescription of green exercise
to the public, the framework was highly valid. The framework is discussed in
greater detail in Chapters 8 and 10.
1.53 Socio-ecological Framework
Sallis et al. (2006) also describes the Socio-ecological Framework (SEF)
which may map well with regards to implementing green exercise into public
policies. The SEF was deemed a highly applicable framework for green
exercise and the current thesis. Using the current thesis as an example, the
framework describes how multi-level interventions target various individuals
(healthy/sedentary/type 2 diabetes), different types of social and physical
environments (indoor/green/urban) and how this evidence can be used to
achieve population increases in PA. Within the SEF, a multidisciplinary
approach to research, intervention development and public policy change is
adopted. Moreover, with reference to the previously discussed Natural
Health Concept (Scottish Natural Heritage, 2019) there are several elements
which are directly related to the SEF, specifically the attempt to alter
recreation, transport, occupation and household behaviours to increase the
public’s levels of green exercise. The SEF is discussed in greater detail in
Chapter 10 and how the findings of the thesis map within the framework.
1.6 Green exercise theories and paradigms
Over the past two decades there has been increased interest in the effects
that nature has on humans in terms of restoration, stress reduction,
motivation and mood (Akers et al., 2012). Despite levels of physical activity
decreasing, outdoor challenge events and obstacle course competitions
have seen rapid increases in popularity (Mullins, 2012). Mullins proposes
that psychological paradigms such as the Achievement Goal Theory (AGT)
and the Self-Determination Theory (SDT) have resulted in the increase in
this form of outdoor activity. The AGT (Nicholls, 1984) is a motivational
theory which outlines three factors which shape an individual’s level of
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motivation. The three factors which interact are achievement goals,
perceived ability and achievement behaviour. The core of the theory relates
to task and ego orientations which are powerful in creating behaviours
(Roberts, Treasure, & Conroy, 2007). The SDT (Deci & Ryan, 1985) is a
macro theory of human motivation and describes three needs which all
individuals have; autonomy, competence and relatedness (Deci & Ryan,
2008). The SDT describes several types of motivation that drive behaviour:
intrinsic, extrinsic, and amotivation (Deci & Ryan, 2000). Outdoor events
such as these may be valuable in introducing people back into natural
environments, which should be viewed as a positive for reducing the rising
issues of physical inactivity and natural disconnect. The current green
exercise evidence base has focused on the effects that conducting green
exercise has on humans. However, far less have explored the mechanisms
behind these effects. The following theories have been proposed to explain
why the effects of green exercise may occur.
1.61 Biophillia Hypothesis
The inherent attachment that humans have to nature and living things has
been termed ‘biophilia’. The notion was first proposed by Erich Fromm
(1964) in which he described the attraction to life. The term biophilia relates
to the Savanna hypothesis which states that humans lived for 2-million years
on the Savannas of East Africa (Dart, 1925). Based on this theory, Wilson
then developed the Biophillia Hypothesis which states “due to evolution,
humans have an innate tendency to focus on life and lifelike processes”
(Wilson, 1984, p.1) Ulrich (1993), suggests that many of the positive
responses we receive from nature come from a biological basis to respond to
stimuli. Biophobia is the opposite of this (the avoidance of nature). Biophobia
is the notion of inherent fears in the human organism. Seligman (1970) notes
that as humans we are more likely to fear external stimuli which pose a
threat to our existence, and these fears are already ‘pre-programmed’ as a
result of evolution.

15

Previously conducted studies from the academic literature have found that
physiological activity is altered when viewing scenes containing nature as
opposed to man-made environments (Gladwell et al., 2012). The human
brain evolved in the natural environment, not the technological encompassed
world of today, thus the positive effects of nature may become atrophied as
we continue to advance (Kellert & Wilson, 1995). A final related theory
discussed by Araujo et al. (2019) outlines the Topophilia Hypothesis (Tuan,
1974) which advocates that responses to natural environments vary based
as a function of learning within different sociocultural situations. This
suggests that previous experiences in natural environments may alter the
degree of benefits to the individual.
This is not to say that the Biophilia Hypothesis can account for all the effects
of nature’s restorativeness and it is not without limitations. In a critical review,
Joye and De Block (2011) note the very terminology used to define Biophilia
is too broad and therefore any observed effects from nature can in some
form be mapped under the framework. Joye and Van den Berg (2011) use
the term ‘Phytophilic Response Module’ which translates to ‘love for plant or
vegetation’ as opposed to Wilson’s Biophilia ‘love for life’. Whilst there is
deliberation on the extent that biophilia plays in understanding nature’s
beneficial role in human psychology, two theories are acknowledged to be at
the core of nature’s restorative effects; The Attention Restoration Theory
(ART) (Kaplan, 1995) and the Stress Reduction Theory (SRT) (Ulrich et al.,
1991).
1.62 Attention Restoration Theory (ART) (Psycho-functionalist Theory)
The ART states that the specific stimuli that exist in natural environments can
allow psychological restoration (Kaplan, 1995). The inception of this theory
dates to 1865, with Frederick Law Olmstead, acknowledging nature’s
capacity to provide psychological restoration (Kaplan, 1995). The theory
provides a framework for mechanisms in which humans can recover from
mental fatigue. Mental fatigue occurs due to sustained periods of tasks which
demand cognitive attention (Boksem & Tops, 2008). The regions of the
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human brain related to processes of mental effort, facilitation of attention and
cognitive control are all susceptible to fatigue over extended periods of time
(Kaplan & Berman, 2010). Several negative psychological behaviours
accompany mental fatigue, including tiredness, negative emotions, reduced
performance, irritability and frustration (Korplea, Hartig, Kaiser, & Fuhrer,
2001). Consequently, cognitive performance is reduced.
The crux of this theory is based upon two forms of attention; direct and
indirect (Berto, 2014). Directed attention involves “attention being directed by
cognitive control processes” (Berman, Jonides, & Kaplan, 2008, p.1207).
Involuntary attention or ‘effortless attention’ is described as the capturing of
attention by external stimuli which intrigues the observer (Berman et al.,
2008). Unlike directed attention, involuntary attention is largely resistant to
fatigue (Kaplan, 1995). Nature is a distractive stimulus for the human mind
which requires little or no directed attention. Whilst the individual is in this
involuntary attentional state, directed attention is allowed time to recover
(Kaplan & Berman, 2010). The ART draws on ‘restorative experiences’
created through viewing nature and how these allow individuals to forget
about the stresses of everyday life and distance one’s self from routine
(Kaplan, 1995). Contrastingly, features of an urban setting are comprised of
stimuli which require top-down attentional processing such as noise, crowds
and pollution, which may instead reduce directed attention capacity (Kaplan
& Berman, 2010). The ART details four distinct levels of what constitutes a
restorative environment; fascination, being away, extent and compatibility
(Kaplan & Talbot, 1983).
As a result of conducting exercise in nature, individuals may perform better
at cognitive or directed attention tasks following a restorative experience
(Berman et al., 2008). Concurrently, affective improvements have been
shown to occur with cognitive performance, as a result of moving away from
negative emotions associated with mental fatigue (Berto, 2014). The
research presented in this thesis uses the ART as a framework through
investigating whether green activities which require different levels of
directed attention influence the effects of green exercise.
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1.63 Distraction Hypothesis
The underlying mechanisms of the ART, relate to Bahrke and Morgan’s
(1978) Distraction Hypothesis. The Distraction Hypothesis describes that
when exercising, the mind is diverted and uses dissociative, externally
focused thoughts from negative stimuli and can result in improved mood
following periods of exercise. However, the theory has received criticism for
being too simplistic in explaining the effects of exercise and nature (Raglin &
Morgan, 1987). There has been support for the theory from researchers who
have investigated dissociative thoughts during exercise and found mood to
be enhanced when using this style of thought (Blanchard, Rodgers, &
Gauvin, 2004). It is apparent that the fundamental principles of each theory
are directly related to thoughts and stimuli experienced by the individual in
the natural environment.
1.64 Cognitions and thoughts during green exercise
Whilst viewing scenes of nature has the potential to improve cognitive
processes, conducting physical activity regardless of the environment has
also been found to have a positive effect on attention restoration. Transient
hypofrontality is a term used to describe the relationship between physical
activity and attention restoration (Dietrich & Sparling, 2004). In terms of the
mechanisms behind this response during exercise, activity in the prefrontal
cortex area of the brain is decreased, whilst motor cortex activity increases.
Thereby following a period of exercise, the prefrontal cortex has been given
time to recover and thus increases cognitive ability (Byun et al., 2014).
Previous studies have shown that when exercising, using external or
dissociative modes of thoughts (thoughts about everyday events) can
increase vigour and decrease tension. In contrast to this using internal or
associative thoughts (listening to heartbeat or breathing) may lead to
increased fatigue (Goode & Roth, 1993). It has been proposed when
exercising in a natural environment, the individual may focus on external,
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non-task related thoughts such as scenery or smells (Focht, 2009). Rejeski
(1985) examined thoughts during exercise through an information processing
perspective. This theory has two core principles. Firstly, attention has a
limited capacity. Secondly, information from one source will reduce the ability
from a rival source (external vs. internal). Using the example of running in a
natural environment, if attention is focused on dissociative thoughts, this may
reduce the presence of negative internal sensations thus offering support for
the fact that natural environments can decrease perception of effort through
altering the focus of attention (Harte & Eifert, 1995). However, when
conducting high intensity or long duration exercise regardless of the
environment, attention is likely to be increasingly focused on internal
(physiological) cues which dominate focal awareness (Hutchinson &
Tenenbaum, 2007). Whereas the ART focuses on nature’s ability to restore
mental capacity, the SRT details the physiological effects of interaction with
natural environments, specific to stress recovery (Ulrich et al., 1991).
1.65 Stress Reduction Theory (SRT) (Psycho-evolutionary Theory)
The SRT postulates that natural environments have the capacity to allow
recovery from physiological stress (Ulrich, 1983) and that humans when in
unthreatening natural settings recover faster and more deeply than when in
unthreatening urban settings (Joye & Van den Berg, 2011). The theory builds
upon the principles of the Psycho-Evolutionary Theory (Plutchik, 1980) and
the Biophillia Hypothesis (Wilson, 1984). The SRT denotes nature induces
positive emotional states within humans, which result in recovery from stress
(Ulrich, 1981). The characteristics of a natural environment can evoke a
number of feelings dependent on the setting. Comparable to the levels of
engagement described by Kaplan (1995), Ulrich (1991, p.105) describes the
different aspects of natural environments that can create restorative or stress
reducing experiences; “moderate complexity and depth, a focal point,
deflected vistas, a ground surface conducive to movement, lack of threat,
and water.”
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Where the SRT differs from the ART, is that it states that natural settings are
seen to be most effective following a ‘stressor’ situation. The theory outlines
for individuals currently experiencing stress that nature can induce a positive
response in negative emotional state and physiological arousal which can
occur within minutes of experiencing a natural setting (Hartig, Evans,
Jamner, Davis, & Gärling, 2003). However, comparable to the ART, these
effects occur due to “unconsciously triggered and initiated emotional
responses-not 'controlled' cognitive responses” (Ulrich, 1991 p.207). Which
when interpreted indirectly relates to the concept of using ‘indirect attention’
as advocated by Kaplan (1995). One of the first studies by Ulrich (1984) to
investigate the SRT, found that following surgery, patients who had a view of
nature as opposed to a plain wall in fact recovered quicker and also required
less medication from nurses.
Whilst debate has centred around the two theories (Kaplan, 1995), it may be
fair to state that the theories are complementary (Berto, 2014). Mental
fatigue can occur without physiological stress, just as stress can occur
without mental fatigue (Hartig et al., 2003). Although the theories are
contradictory in what motivates an individual to seek out natural settings,
both acknowledge that attention is a key feature of the restorative effects of
nature. The research conducted on these two theories outlines that an
individual’s environmental preference is affected by the need to achieve
restoration. Evidence shows that natural environments are more inclined to
be perceived as restorative than man-made environments (Brown, Barton,
Pretty, & Gladwell, 2014; Hartig et al., 2003). Both theories state stress and
mental fatigue, will reduce the capacity to perform tasks. Moreover, the
psychological theory the ‘inverted U-hypothesis’ demonstrates at high and
low levels of arousal performance of tasks can be decreased. It maybe that
nature allows the optimum level to be achieved (Kaplan & Kaplan, 1989). In
summary, the physical environment humans interact with can either increase
coping strategies (natural) or reduce coping strategies (urban) contributing to
an alteration in the level of stress we experience (Berto, 2014). Whilst the
previously discussed theories focus on mental restoration and stress
reduction via predominately viewing natural scenes. Researchers have
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argued that the effects of nature occur due to a full sensory experience such
as sounds and smells, which the Ecological Dynamics Theory (EDT) and
Green Mind Theory (GMT) outline.
1.66 Ecological Dynamics Theory (EDT)
The Ecological Dynamics framework integrates the Dynamic Systems
Theory and ecological psychology. The definition of green exercise offered
by Pretty (2004) is revised in the framework:
In Ecological Dynamics, green physical activity, is physical activity
resulting from the utilisation of affordances that emerge from people’s direct
interactions with natural environments (Yeh et al., 2016, p.4). The EDT
advocates that three elements; behaviour, constraints and affordances are
key to understanding the effects of green exercise. This multidisciplinary
perspective is a framework based on ‘affordances’ and ‘constraints’ which
can result in improved wellbeing for an individual. An affordance is an aspect
of what the environment offers an individual, this can be positive or negative
(Gibson, 1986). Constraints are associated with the individual, task and
environment which all interact to influence an individual’s behaviour in terms
of feelings, perceptions, actions and cognitions (Brymer, Davids, & Mallabon,
2014).
With regards to the environment where humans exercise, there has been a
shift from predominantly outdoors to indoor areas such as gymnasiums, the
home and fitness centres (Gladwell et al., 2013). Natural affordances are
markedly different to an indoor environment where there are considerably
lower dynamic sources of information. The indoor environment offers stability
in terms of less variable affordances such as lighting, atmosphere, sounds,
temperature and topography thus providing a reduced variety of sources to
induce physical, psychological or emotional behaviours. However, just as the
environment causes the individual to respond differently, individuals will also
differ in how they perceive the environment. For some, the stable indoor
environment will be enough to satisfy their needs, whereas others may
become demotivated by the consistency of the indoors. The EDT denotes
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that the positive wellbeing experienced from conducting physical activity in
outdoor environments is greater than other environments (Brymer et al.,
2014). This stance is somewhat supported by research demonstrating that
green exercise provides greater benefits for mental health than indoor
environments and is discussed further in Chapter 3.
In summary, natural affordances may provide physical, psychological and
emotional dimensions which have the potential to lead to improved health
and wellbeing as a result of green physical activity. The EDT states when
individuals exercise outdoors they experience an air of unpredictability and
intake a wide array of information sources, experiencing a range of everchanging olfactory, acoustic, haptic and visual information sources which can
retain fascination and involuntary attention which is largely different to the
indoor environment (Depledge, Bird, & Stone, 2011). However, researchers
Araujo et al. (2019) state that whilst the theoretical framework is a useful
platform, the theory is still in its infancy and more empirical research is
required to provide support for this. A model of the EDT is shown below.

Figure 2: Ecological dynamics theory in green exercise model (Yeh et al., 2016)
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1.67 Green Mind Theory (GMT)
In one of the most recent theories developed into understanding the effects
of green exercise Pretty, Rogerson and Barton (2017) developed the Green
Mind theory (GMT). The GMT states that environmental settings shape the
human brain, bodies and minds. Thus, minds change body behaviours that
can shape and alter social interactions and natural capital. The term green
mind suggests “an optimal mixed mode of mainly activated parasympathetic
nervous system (PNS), interest and excitement- associated mild sympathetic
nervous system (SNS) stimulation, and the presence of only occasional SNS
spikes for alarm response” (Pretty et al., 2017, p.4). From a physiological
perspective the authors denote that the parasympathetic nervous system is
the key mechanism in the human brain that promotes the restorative effects
of green exercise as long as it is immersed and activated, the effects will
continue to be received.
Araujo et al. (2019) highlight for the most part the current theories into
understanding the effects of green exercise and restorativeness of nature are
driven towards internal, psychological processes and or separate features of
the environmental setting. The issue with this approach is the lack of rigorous
evidence and support due to the number of confounding variables and now
the apparent realisation of the complexity of understanding the effects.
1.7 Facilitators and barriers to green exercise
Whilst the majority of the current green exercise research has centred
around understanding what and why effects occur, it is perhaps more
important to begin promoting green exercise to manage health conditions.
When attempting to increase the use of green exercise, each individual will
have a range of facilitators and barriers to this form of exercise. Through
understanding these barriers and identifying what motivates individuals that
have continued to conduct green exercise over long timescales, it may be
possible to identify methods to reduce the disconnect with nature and
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physical activity. This is examined in Chapter 8 but an introduction to this
topic is provided below.
1.71 Physical activity and exercise motivations
Understanding the effects that occur through conducting green exercise may
act as a positive extrinsic motivator, to drive people to begin exercising
outdoors more frequently (Gladwell et al., 2013). Motivation is a fundamental
factor in influencing physical activity participation (Teixeira, Carraça,
Markland, Silva, & Ryan, 2012). A review by Gladwell et al., (2013) stated
that barriers and facilitators will differ based on individual preferences.
However, safety and social opportunities appear to be key determinants of
conducting green exercise (Leslie, Cerin, & Kremer, 2010). Individuals have
different and specific motives for exercise. One may conduct green exercise
to increase physical activity levels (intrinsic), but whilst conducting green
exercise can socialise with friends (extrinsic). Just as they participate for
more than one reason, there are competing motives for involvement. Whilst
an individual may want to conduct outdoor exercise after work, they may also
wish to spend time with their family. It is therefore important to consider
these factors when trying to alter behaviour. What is evident, is that exercise
barriers and motives are individual and differ according to characteristics
such as age, gender and culture.
Infrastructure and accessibility both in terms of transport to a natural area
and suitable links (footpaths, busy roads, private land) can influence levels of
green exercise participation. Further uncontrollable barriers to green exercise
noted include increased urbanisation, which has isolated people from
experiencing nature (Miller, 2005). As a result of this disconnect with nature
many do not openly seek out restorative experiences and thus are not
presented with this particular opportunity to adequately recover from stress
and mental fatigue (Berto, 2014). Due to the extensive range of green
exercise activities available, this thesis aims to first identify and profile what
motivates those currently engaged in green exercise to adhere to this form of
physical activity. Secondly, aid in increasing the use of the outdoors through
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testing means to promote green exercise (Chapter 9) which has been
underutilised in the field.
1.72 Environmental barriers
A challenge for policymakers and health practitioners trying to prescribe
green exercise are the barriers to this form of activity. However, it appears
that green exercise may be a useful mechanism for overcoming some of the
barriers to physical activity identified in the existing evidence base. Many
green exercise activities can be conducted free of charge, in a range of
natural locations. The natural environment includes constantly changing
dynamics, providing restoration and an environment conducive for group
exercise (Gladwell et al., 2013). However, there are barriers exclusive to this
form of exercise. A systematic review by Tucker and Gillard (2007)
investigated the role of season and weather on physical activity levels. The
review found that physical activity levels are reduced in winter months due to
inclement weather and outdoor winter activities requiring high levels of skill
and physical fitness, being less accessible and the high cost of conducting
these activities (Merrill, Shields, White, & Druce, 2005). Research has shown
that sustained periods of inclement weather reduces levels of conducted
physical activity (Tu, Stump, Damush, & Clark, 2004). The review states that
temperature, precipitation and daylight hours influence the way humans
behave (Yusuf et al., 1996). Whilst these are considered barriers to green
exercise whether these environmental variables influence the effects of
green exercise is examined in this thesis. As no previous green exercise
study has considered the role of meteorological conditions in altering
responses, this is a novel methodological approach. Due to the everchanging conditions of the outdoors, if physical activity in green spaces is to
be prescribed, then understanding whether different weather conditions and
temperatures alter responses is an important research question which
requires attention. Outside of these factors, the location where an individual
resides may affect their lifestyle and behaviour choices.
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1.73 Greenspace and residence
Evidence suggests that individuals from lower socioeconomic classes
experience a downward spiral effect (Maas et al., 2009a). As a result of
having reduced income, they cannot afford to live in less deprived areas and
thus have less exposure to green areas (Astell-Burt, Feng, Mavoa, Badland,
& Giles-Corti, 2014). Studies have found individuals that reside closer to
greenspaces are likely to experience reduced levels of depression, anxiety
and various other disease clusters (Maas, Van Dillen, Verheij, &
Groenewegen, 2009b; Mitchell & Popham, 2008). Safety of parks and
greenspaces is also perceived to be decreased in low socioeconomic
neighbourhoods, potentially offering areas in which criminal activity may
occur (Thompson, Aspinall, & Montarzino, 2008). With safety being identified
as a key determinant of green exercise, it is unsurprising that parents are
becoming increasingly reluctant to let their children explore outdoor
environments (Little, 2015). By living in higher socioeconomic areas, it is
likely residents will live closer to higher quality green spaces (Astell-Burt et
al., 2014). These findings have also been validated by previous research
which found the distance individuals live from parks and greenspaces is
correlated with increased levels of physical activity (Cerin et al., 2018; Lovasi
et al., 2011). Further, in a review of urban greenspaces by Hunter et al.
(2015), the authors outlined that less physical activity was conducted around
man made environments. Whilst this thesis did not look to investigate
demographic differences within participants, it is important to acknowledge
that the location where research is undertaken may influence responses to
green exercise.
On the other hand, many rural communities have access to natural settings
without the stressors experienced in urban areas (Verheji, 1996). However,
contradictory to research outlining increases in positive health behaviours in
natural areas, negative health behaviours such as smoking, suicide, alcohol
consumption and reductions in physical activity levels are increasingly
evident in rural communities (Smith, Humphreys, & Wilson, 2008). Cleland et
al. (2015) found commonly cited rural barriers to physical activity were
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increasingly related to infrastructure, rather than personal factors. Thus,
simply because residents live close to greenspaces or nature, does not
necessarily result in optimal levels of mental and physical health.
1.8 Green exercise in clinical populations
In the green exercise literature, the population from which the sample is
drawn is often that of younger people such as the student population (Bowler
et al., 2010). Researchers have noted that future research should seek to
target sedentary individuals and different sub-sets of the population (Kwan &
Bryan, 2010). As discussed earlier in the introduction, the research
conducted for this thesis sampled individuals living with type 2 diabetes in
the community in one case study site in the North of Scotland. Alongside the
physiological issues associated with the disease, individuals living with type
2 diabetes have been found to experience increased psychological problems
in comparison to those living without the disease (Van der Heijden, van
Dooren, Pop, & Pouwer, 2013). Based on research from the green exercise
literature it would appear that green exercise interventions appear to be an
appropriate form of exercise for managing the mental health issues
associated with the disease.
1.81 Type 2 diabetes definition
Type 2 diabetes is characterised by cell resistance to insulin. Type 2
diabetes constitutes 85-95% of diabetes worldwide (American Diabetes
Association (ADA), 2010). Genetics, lifestyle choices and ethnicity have all
been shown to be significant risk factors in developing type 2 diabetes (Hu,
2011). Whilst older adults are at greater risk of developing the disease, it is
becoming more prevalent amongst younger people who are overweight
(Wilmot et al., 2013).
1.82 Health consequences of diabetes
There are several complications that may occur as a result of developing
type 2 diabetes. Hyperglycaemia can cause disturbances in metabolism and
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ultimately long-term organ damage (ADA, 2010). Increased blood pressure,
blood lipid disorder and thrombosis have also been found to accompany the
disease. Moreover, cardiovascular diseases in the form of atherosclerosis,
cardiomyopathy and hypertension can all occur which increases the risk of
myocardial events (Pierce, Maddaford, & Russell, 1997). However, it is not
only physical health that living with diabetes affects. A relatively new avenue
of research into the mental health of those living with type 2 diabetes has
shown various negative psychological effects as a result of living with the
disease.
1.83 Psychological problems associated with type 2 diabetes
As a result of being diagnosed with type 2 diabetes, individuals are required
to make alterations to their diet and in specific cases self-administer
medication. These lifestyle changes in conjunction with the related
complications of type 2 diabetes may negatively affect quality of life and
become a source of stress (Redekop et al., 2002). Previous research has
shown individuals living with type 2 diabetes compared to the general public
are more inclined to report reduced quality of life and more likely to
experience depression and anxiety (Rubin & Peyrot, 1999; Goldney, Phillips,
Fisher, & Wilson, 2004; Smith et al., 2013). Anderson et al. (2001) in a metaanalysis of studies, found that living with diabetes, doubles the odds of
experiencing depressive symptoms. As a result of depressive symptoms,
Nouwen et al. (2019) notes reduced levels of self-care and increases in
health related outcomes such as micro and macrovascular complications (De
Groot, Anderson, Freedland, Clouse, & Lustman, 2001), hospital admission
rates are increased (Rosenthal, Fajardo, Gilmore, Morley, & Naliboff, 1998)
and thus greater mortality rates are evident (Zhang et al., 2005). The
changes can be broken down into biological mechanisms, disease related
factors and health-related behaviours as shown in the model below (figure 3)
and ultimately may result in mental health issues.
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Figure 3: Type 2 Diabetes and depression model (Tabák, Akbaraly, Batty, &
Kivimäki, 2014).

1.84 Prevention and management of the disease
It has been shown that being overweight or obese is a significant risk factor
in the development of type 2 diabetes, accounting for 80-85% of developing
the disease (State of the Nation, 2015). With regards to preventing the
development of type 2 diabetes, maintaining regular physical activity
(Mohajeri & Riddell, 2015) and eating a well-balanced diet (Boulé, Haddad,
Kenny, Wells, & Sigal, 2001) have been shown to be key factors. However,
medication may be required by patients in order to further manage the
disease (Boulé et al., 2001). This thesis investigates whether outdoor
exercise interventions have been previously used to treat psychological
problems in those living with type 2 diabetes. The current evidence from the
green exercise research field appears promising in treating the psychological
problems associated with the development of type 2 diabetes. However, it is
one thing to understand the effects of green exercise and another to
implement them to the public. Chapter 9 aims to test the effectiveness of
communicating these benefits and attempt to alter attitudes, motivations and
perceptions of green exercise through a promotional video.
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1.9 Health behaviour change
Health behaviour change interventions appear more important than ever due
to the previously outlined growing mental and physical health issues facing
governments (Keyworth, Epton, Goldthorpe, Calam, & Armitage, 2019).
Green exercise research has demonstrated what effects occur from
conducting this modality of exercise, however few studies have looked at
which strategies are effective for increasing the number of individuals
conducting it. The research presented in this thesis explores the motivation
and perceptions of those currently conducting green exercise and examines
what motivational differences may exist between the different forms. This
analysis informed the design and testing by the author of a digital video as a
green exercise promotion mechanism. A number of motivational and
behaviour change theories were used throughout the thesis which are
outlined below.
1.91 Social Cognitive Theory
The Social Cognitive Theory (SCT) (Bandura, 1986) alludes to three
interacting factors (personal, behavioural and environment) that work equally
as determinants of each other. The SCT states that just as the environment
influences behaviours, behaviours influence environment. Personal factors
such as self-efficacy, sense of control and goal setting are a large influence
of behaviour (Luszczynska & Schwarzer, 2005). One of the most important
factors in this theory is self-efficacy (the belief that the individual can
successfully perform the desired behaviour) (Bandura, 2011). Previous
research has shown that self-efficacy is one of the most powerful predictors
of behaviour in health environments (Schwarzer, 2014). Elements of this
theory were used when developing a promotional green exercise video which
was implemented for the research presented in Chapter 9. The construct of
self-efficacy was the main element used from the SCT in the thesis. When
developing the video understanding techniques to increase the viewer’s selfefficacy was deemed important. Examples such as showing a range of ages,
ethnicities and abilities successfully performing behaviours have been
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highlighted in previous research as methods to increase self-efficacy and
were implemented within the developed video (Bandura, 2010).
1.92 Health Belief Model
The Health Belief Model (HBM) (Rosenstock, 1974) is a psychological model
of behaviour change. The model outlines how human beliefs about health
consequences can create positive health behaviours (Carpenter, 2010). The
model focuses on communication techniques specifically negative health
outcomes. If an individual believes they are at risk of a negative health
outcome, then they will first consider the benefits and barriers to the new
health behaviour before it is likely to be adopted (Carpenter, 2010).
Rosenstock (2005) highlights four variables from the model which can predict
behaviour.
•

Individuals will be increasingly motivated to act if they believe they are
susceptible to a particular negative health outcome.

•

The stronger the perception of the seriousness of the negative health
outcome, the greater the individual will be motivated to undertake the
new behaviour.

•

The individual must believe that the new behavior will provide strong
health enhancing benefits.

•

If the individual perceives that there are large barriers to adopting the
health behavior, it is unlikely they will begin.

Elements from the HBM were used in combination with the SCT to develop
the promotional video in Chapter 9. With a number of negative health
outcomes identified from physical inactivity (Warburton et al., 2006), statistics
and facts were placed at the beginning of the video to outline these negative
health consequences, with the hope that individuals may recognise these
behaviours in themselves or friends and family, and as a result may opt to
begin regularly undertaking green exercise.
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1.93 Self-Determination Theory
The Self-Determination Theory (SDT) (Deci & Ryan, 1985) has been used
across various research areas. The theory states that people are inherently
motivated to feel socially connected to others in an environment
(relatedness). In this environment individuals are also motivated to function
effectively (effectance). When functioning effectively to feel a sense of
personal initiative when doing so (autonomy) (Ryan & Deci, 2000). In terms
of behaviour change a number of field and clinical studies have used the
SDT framework to observe behaviour change (Ryan, Patrick, Deci, &
Williams, 2008). Studies that have investigated the theory with regards to
behaviour change have found that interventions such as adhering to
medicine, weight loss and substance abuse are all substantially improved by
participant autonomy. Shifting goal setting to an internal focus has resulted in
improved results in increased weight loss and adherence in obese children
(Vansteenkiste, Simons, Braet, Bachman, & Deci, 2005).
The SDT is used in the thesis as a motivational framework specifically in
Chapter 8. Researchers Calogiuri and Elliott (2017) have highlighted the
need for psychological theories of motivation to give further understanding to
the reasons why individuals participate in green exercise. The theory was
deemed appropriate for use in the chapter due to its frequent use in sport
and exercise research (Wilson, Mack, & Grattan, 2008). The primary
constructs from the SDT applied in Chapter 8 are the intrinsic-extrinsic
motivation continuum, which was used to frame responses from participants
with regards to their motivations to conduct green exercise.
1.94 Applying health behaviour change
Researchers believe that no current behaviour theory can fully explain or
account for the range of complexities involved in the behaviour change
process, not least for green exercise. However, it is thought that as new
research is carried out, further theories and models will be integrated to
develop more in-depth frameworks (Prochaska, 2013). Due to the current
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physical inactivity epidemic a number of interventions have been
implemented with the general public. There is a wealth of research
examining the effects of green exercise, however, there is a lack of research
into how to increase the number of people within the general population
conducting green exercise. Chapter 9 of this thesis considers each previous
chapter’s findings in relation to the development of a promotional video to
investigate whether it is an effective medium for behaviour change and
knowledge dissemination. Some of the aforementioned behaviour change
techniques were used to develop the video to explore the potential for
increased usage of greenspaces.
1.95 Technology and health promotion
The challenge for researchers is to identify what forms of technology can
increase positive health behaviours. Behaviour change techniques are now
commonly seen within smartphone apps such as visual and verbal
instructions on performing exercises, goal setting, feedback and monitoring
of performance (Conroy, Yang, & Maher, 2014). Outside of smartphones the
use of promotional or motivational videos to communicate information has
become popular (Mitra, Lewin‐Jones, Barrett, & Williamson, 2010) with the
rise of such platforms as YouTube.
Previous research has shown that video is a cost effective and efficient way
to disseminate information (Bravo Ibarra, Amante, Simo, Enache, &
Fernandez, 2011; Clifton & Mann, 2011). Now that the effects of green
exercise are beginning to become established, one of the overarching aims
of the thesis was to test the effectiveness of a promotional video on green
exercise in altering perceptions, motivation and attitudes towards conducting
green exercise. As Gladwell et al. (2013) highlights, providing individuals with
information regarding the positive mental and physical health benefits of
green exercise may increase motivation.
1.96 Summary
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This chapter has outlined the key thematic areas with which this thesis
engages. It has discussed the rise in worldwide non-communicable health
issues. Much of these health problems are a direct result of reductions in
physical activity levels and increases in calorie consumption (Ladabaum,
Mannalithara, Myer, & Singh, 2014). Another variable in the rising health
issues is the increasing disconnect with natural environments due to the
majority of the human population now residing in urban areas (Fuller et al.,
2007). Exercise and health researchers have investigated the potential of
green exercise in combatting the growing levels of non-communicable
diseases. Theories and paradigms related to the effects of green exercise
were outlined and described to give greater understanding into the
synergistic effects of physical activity and nature experience. Increasing the
number of people conducting green exercise is deemed important and
therefore the chapter highlighted the barriers and facilitators within different
sub-groups of the population. Understanding motivations and barriers to the
outdoors are important factors when trying to influence health behaviours.
The following chapter outlines the measures and methodological approaches
used to investigate green exercise within the current thesis.
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Chapter 2: Methodology and Measurements
2.0 Preface
The previous chapter introduced the topic areas that will be explored in this
thesis: the worldwide decline of physical activity, green exercise, mental
health and wellbeing and the rise of type 2 diabetes. The interrelationship
between physical activity, nature and social interactions were described in
the previous chapter and how the combination of these factors may positively
influence health. The current chapter describes the research methods and
the outcome measures used in each chapter throughout the thesis. The aims
of the research conducted are discussed, as well as evidencing the need for
generalisable research into green exercise, which adopts underutilised
research methods to advance the field in terms of knowledge. Details of how
the literature review in Chapter 3 was conducted is outlined. The chapter
also highlights the various quantitative and qualitative research methods
which were utilised to answer the research questions, providing evidence for
their inclusion. Both reoccurring and single study outcome measures are
then outlined and how they were used within each research question is
discussed. The chapter concludes with a discussion of how the two forms of
qualitative analysis were used in the thesis, how they were conducted and
how they have been implemented in previous research.
2.1 Aims of the thesis and rationale
The current thesis used a mixture of both quantitative and qualitative
research methods to collect data around the topic of green exercise. As
noted in the introduction to this thesis, both primary and secondary data
collection methods were used to obtain data from a number of sources.
Primary data was used in the experimental Chapters (4,5,7,8,9) and
secondary data was collected for the literature review (Chapter 3) and the
systematic review (Chapter 6).
The aim of the current thesis was to conduct research which can increase
the generalisability of green exercise findings towards real world conditions
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and more representative samples. This was completed through a number of
methods. Each of the experimental chapters addressed a different
knowledge gap or limitation which had been highlighted by researchers in the
form of future directions or identified by the literature review conducted in
Chapter 3 of the current thesis. Moreover, through using underutilised data
collection methods this also allowed novel and original research to be
conducted which aims to advance knowledge into the effects of green
exercise. Evidence and rationale for an investigation into these knowledge
gaps and future directions are displayed below in table 1.
Table 1: Evidence for increasing generalisable and underutilised research for
green exercise.
Chapter
4

Knowledge
Gap
Form of green exercise
investigated.

Evidence
Walking is the primary mode of
green exercise studied in the
literature (Lahart et al., 2019).
There is a need for an investigation
where the focus on the activity is
greater for example during games
or sports (Rogerson et al., 2016)
There is a need to investigate
different forms of physical activities
in nature (Han, 2017).

4&8

Mixed method study
design.

More qualitative research is needed
to better understand the effects of
green exercise (Bamberg et al.,
2018).
Future research may wish to
explore the qualitative experiences
of participants to add a greater
understanding of nature-based
activities (Martyn & Brymer, 2016).
Future studies using a qualitative
methodology may wish to explore
the effects of previous experiences
on the use of natural environments
(Marselle, Irvine, & Warber, 2014).

36

5

Longitudinal study
design.
Repeated bouts of green
exercise.

The majority of green exercise
studies have tended to use short
duration study designs to show the
effects (Thompson Coon et al.,
2011; Rogerson, 2016).
It is unclear whether long-term
exposure to green exercise
positively influences psychological
health (Berto, 2014).
Future studies should investigate
repeated bouts of green exercise
over long-term time periods (Lahart
et al., 2019).

5

Meteorological
conditions
(temperature/weather).

The environmental conditions of
green exercise studies are typically
favourable to conducting green
exercise and producing the best
results (Bamberg et al., 2018).
It is unclear how the effects of
green exercise are altered based
on seasonality (Rogerson, 2016).
Flowers, Freeman and Gladwell
(2018) note that environmental
characteristics such as humidity
and temperature should be
examined.

6, 7, 8

Type of participants
sampled.

There is a need to investigate a
range of participants in a green
exercise setting (Han, 2017).
There is a need for an investigation
into different sub-groups of the
population from a green exercise
perspective (Lahart et al., 2019;
Twohig-Bennett & Jones, 2018;
Thompson Coon et al., 2011).
How motivations differ between
different forms of green exercise is
required to be studied (Pomfret &
Bramwell, 2016).
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There is a need for wider, more
representative samples (nonexercisers, individuals suffering
from mental health issues or those
raised in non-urban areas) (Mackay
& Neill, 2010).
6&7

Type 2 diabetes
participants.

Individuals living with type 2
diabetes have been shown to
exhibit a range of mental health
conditions which can influence
mortality rates (Zhang et al., 2005).
Future studies should investigate
the effects of exercise on
psychological parameters in type 2
diabetics (Van Der Heijden et al.,
2017).

8

Motivations of green
exercisers.

Investigations are required not only
on the effects of green exercise but
the motivations’ of individuals to
conduct this form of exercise
(Gascon et al., 2015).
Knowledge into what factors create
participation towards green
exercise is required (Bamberg et
al., 2018).
Research into the motivational
profiles of green exercisers remains
low (Calogiuri & Elliott, 2017).
Future research should look to
identify whether the motivations of
green exercisers are more intrinsic
or extrinsic through implementing
theories of motivation (Calogiuri &
Elliott, 2017).

9

Testing the effectiveness
of a promotional video to
alter attitudes and
motivations towards
green exercise.

Promotional or informative videos
have been shown to have positive
effects on learning, motivation,
perception and adherence to
experiences (Bravo Ibarra et al.,
2011).
An investigation into how
promotional tools can be used to
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enhance green exercise outcomes
are required (Flowers et al., 2018).
The rationale for each of the selected approaches detailed above, was
primarily identified through the literature review conducted in Chapter 3. The
literature review was conducted to identify knowledge gaps and provide
rationale for the specific research conducted for the thesis. The following
section outlines how the literature review was conducted, the databases that
were searched and the search terms used.
2.2 Literature Review
In the following chapter (Chapter 3) a literature review discusses the various
methodological approaches used to study the effects of green exercise, the
current findings from the field and the weaknesses of specific study designs.
The literature review was initially conducted in 2016. This was updated in
2019 to ensure that any studies or research that had been published since
the original literature review had not been missed. The literature review was
conducted to provide rationale for the selection of specific study designs and
to identify knowledge gaps around green exercise. The research collected for
the literature review was secondary data, as it came from previously
conducted research and sources (Hox & Boeije, 2005).
The primary aim of the literature review was to identify systematic reviews
and meta-analyses around the topics of green exercise, nature physical
activity and greenspaces. There were a number of systematic reviews and
meta-analyses which met the search criteria. A secondary aim was to
conduct a citation search on the identified systematic reviews and metaanalyses to gain an understanding of relevant literature and specific study
designs to include in the review. A description of the literature review is
detailed below in table 2.
Table 2: Literature review search
Search name

Thesis literature review search
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Search dates

1. February-June, 2016
2. August-September, 2019

Search
Description

This was the initial literature review search conducted
at the start of the PhD to identify knowledge gaps in
the field and to understand what the primary
methodological approaches are to green exercise
research. The search was interested in identifying
systematic reviews and meta-analyses as these are
widely regarded as the highest forms of evidence and
thus provide a good starting point to understanding the
topic, what research had been conducted and what
future research should look to conduct. A range of
databases were searched around the areas of sport,
exercise and physical activity, in addition to
psychology and environmental psychology.

Databases
searched
Search terms

SportDiscus, Web of Science, Google Scholar,
psycINFO, Science Direct.
“green exercise” and “systematic review”
“green exercise” and “review*”
“nature” and “systematic review”
“greenspace*” and “systematic review”
“physical act*” and “nature”
“green exercise” and “meta anal*”

The figure below (figure 4) outlines how the literature review was conducted
and the results from the literature review for both 2016 and 2019.
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Systematic reviews identified
through database search
2016 (n=5) 2019 (n=1)

Meta-analyses identified
through database search
2016 (n=1) 2019 (n=2)

Bowler et al., (2010)
Thompson Coon et al., (2011)
Gladwell et al., (2013)
Gascon et al., (2015)
Shanahan, Franco, Lin, Gaston
and Fuller (2016).
Bamberg, Hitchings and Latham
(2018).
Mnich, Weyland, Jekauc and
Schipperijn (2019).

Barton and Pretty (2010)
Twohig-Bennett and Jones
(2018)
Lahart, Darcy, Gidlow and
Calogiuri (2019).

Citation search from retrieved systematic reviews
and meta-analyses
(n= 667 total citations screened)

Identified areas for inclusion in the
literature review.
1.
2.
3.
4.
5.
6.

Viewing Nature
Indoor versus outdoor
Built versus outdoor
Thoughts and cognitions
Green exercise motivations
Knowledge gaps and future
directions

Figure 4: Literature review search strategy

2.21 Search Outcome
From the identified literature, a number of future directions and knowledge
gaps were identified. These findings, in addition to the methodological
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approaches towards green exercise and previous results from the studies
formed the basis of the literature review discussion. It should be noted this
was not a comprehensive search of the literature unlike a systematic review,
but an initial literature search and review to begin identifying key areas of
research. The identified areas, methodologies and future directions provided
rationale and direction for the outcome measures and parameters that were
utilised throughout the experimental chapters of this thesis. In addition to the
background information and theory, the table below (table 3) outlines what
data was extracted from the identified literature that was included in the
review. The data was extracted using the PICO framework (Huang, Lin, &
Demner-Fushman, 2006).
Table 3: PICO framework used in the literature review
Participants

Age, gender, location, sample size, fitness level, green
exercise experience, activity level, occupation, current
health status, adherence/drop out.

Intervention

Study design, duration of intervention/session,
weaknesses/limitations of study, form of
exercise/physical activity, predetermined intensity,
weather/temperature.

Comparison

Indoor versus outdoor
Viewing nature
Nature versus built
Virtual nature
Levels of biodiversity, distance to greenspace
Motivations

Outcome

Psychological (positive/negative affect, enjoyment,
rating of perceived exertion, wellbeing, directed
attention, mood, thoughts and cognitions, mental health
(depression, stress, anxiety)).
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Physiological (heart rate, stress, endocrine markers,
intensity, blood pressure).
Future directions, knowledge gaps.

2.3 Measures and methods used in the thesis
The outcome measures used in the current thesis to investigate the effects of
green exercise were primarily psychological. These psychological outcome
measures were based around constructs such as mood and affect,
enjoyment, future intention to exercise, perceived stress and rating of
perceived exertion which were frequent outcome measures used within the
studies included in the literature review. The sole outcome variable which
was not psychological was the number of steps conducted during the specific
green exercise sessions, which have previously been shown to influence the
response from exercise (Taylor et al., 1985). The table below (table 4)
outlines each experimental study design and highlights the methodological
approach and which outcome measures were implemented to answer the
specific research question. The constructs and outcome measures that were
employed in the experimental chapters are then discussed further in section
2.21.
Table 4: Outline of experimental chapters
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Methodological Approach
Differences between the
types of green exercise
activities

Exposure to repeated bouts
of green exercise in a range
of meteorological conditions

Systematic review of the
literature

Indoor versus outdoors
methodology

Green exercise motivations

Promotional video testing

Experimental chapter

Chapter 4; How does the mode of
exercise influence the benefits
obtained from outdoor exercise?

Chapter 5; A longitudinal
investigation into the effects of
repeated bouts of green exercise
and the role of meteorological
conditions.

Chapter 6; Psychological effects of
green exercise in type 2 diabetes:
a systematic review.

Chapter 7; Walking in Indoor and
Outdoor Environments:
Psychological Health Benefits for
Type 2 Diabetes (Case Study)

Chapter 8; What Motivates
Participants to Adhere to Green
Exercise?

Chapter 9; The development of a
promotional video to communicate
the effects of green exercise.

Quantitative data
approach

Mixed method,
questionnaires
Semi-structured
interviews

Case study
Randomised control
crossover design

Systematic review

Longitudinal, one group
design

Mixed method
between-groups study
design

Study Design

Specific questionnaire on attitudes
and opinions of the video
Open-ended question

PALMS Questionnaire
Nature-specific questionnaire
Semi-structured interviews

Affect/mood (EFI, POMS)
Enjoyment
Future intention to exercise
Perceived stress (PSS)
RPE (Borg Scale), step count

General Wellbeing
Depression
Quality of Life

Affect (EFI, FS, FAS)
Enjoyment
Future intention to exercise

Affect (EFI, FS, FAS)
Directed Attention
(DSBT)
Cognitions and thoughts
RPE (Borg Scale), step count

Measures

2.31 Reoccurring measures
Due to the nature of the thesis, a range of methodologies were employed
across the six research questions outlined above in table 4. There were a
number of reoccurring measures utilised during the experimental chapters
which were used to investigate the effects of green exercise (Chapter 4,5,7).
The reoccurring measures which were used in more than one chapter are
detailed below in the following sections. Outcome measures which are only
implemented in one experimental chapter are then discussed and outlined in
section 2.4.
2.32 Baseline measures
Baseline physical activity levels were measured using the Pre-Activity
Readiness Questionnaire (PAR-Q) (Thomas, Reading, & Shephard, 1992)
(Appendix 1) and the LTEQ (Godin & Shephard, 1985) (Appendix 2). The
PAR-Q was administered to ensure that participants were safe to exercise
through a series of questions designed to identify any contraindications to
conducting physical activity and was used in Chapters 4,5,7 to screen
participants prior to exercise.
The LTEQ questionnaire measured the self-reported frequency of exercise
participation performed in one’s leisure time during a typical week. The
questionnaire was conducted in Chapters 4 and 7 to provide insight into the
current exercise habits of the participants. Jacobs, Jr, Ainsworth, Hartman
and Leon (1993), found the LTEQ to be a highly valid and reliable method in
assessing weekly physical activity levels. The researchers found one-month,
test-retest reliability was (r = 0.62) and the questionnaire also exhibited a
small relationship with accelerometer motion scores (r = 0.32) and a
moderate relationship with VO2 Max score (r = 0.56). The questionnaire has
also been used in several green exercise studies (Williams, 2011; Kaushal,
Rhodes, Spence, & Meldrum, 2017).
2.32 Affect
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Affect has been defined as an individual experience of any valenced state
which can be altered by “bodily sensations, cognitive appraisals, and/or
instrumental responses” (Williams, 2011, p.44). There are two conceptual
models of affect; categorical and dimensional (Ekkekakis & Petruzzello,
2001). Categorical affect is described as affective states which are organised
into specific categories, examples include anger, fear, happiness and pride
(Ekman, 1992). On the other hand, dimensional affect is described as
affective states considered to be systematically inter-related (Larsen &
Diener, 1992). Measurements of affect are used within the experimental
chapters (4,5,7).
Affect in each experimental chapter was assessed from the start of the
activity to the moment the activity stopped (pre/post), as used in previous
studies (White et al., 2010; Focht, 2009; Kerr et al., 2006). Previous studies
into affect, have used the Exercise Induced Feeling Inventory (EFI) to
investigate the effects of green exercise (Focht, 2009; LaCaille, Masters, &
Heath, 2004; Blanchard et al., 2004; Bodin & Hartig, 2003).
Exercise Induced Feeling Inventory
The EFI (Gauvin & Rejeski, 1993) (Appendix 3) is a 12-item multidimensional
scale measuring the degree to which participants experience four affective
responses: revitalisation, physical exhaustion, positive engagement and
tranquillity. The EFI was selected due to its ability to detect changes in mood
states following acute bouts of exercise (Focht & Hausenblas, 2001).
Further, it has been noted that the EFI accurately assesses alterations in
mood following changes in the exercise environment (Gauvin & Rejeski,
1993) which was applicable for the study design used in Chapter 7. In terms
of reliability, Martin Ginis, Jung and Gauvin (2003) found the EFI to have
internal consistencies of (0.82-0.89) at baseline and (0.88-0.91) post
exercise demonstrating high correlations pre/post. The EFI was found to
have acceptable levels of reliability for each subscale measured in the
inventory (Alpha coefficient: 0.87 positive engagement, 0.86 revitalisation,
0.90 tranquillity and 0.86 physical exhaustion) (Focht, 2009). The EFI has
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been shown to demonstrate adequate psychometric properties in previous
acute exercise studies (Focht & Hausenblas, 2006). In Chapter 5 the 12-item
scale was also deemed an adequate number of items not to overwhelm the
participants over the 12-week period. The EFI was completed prior to and
following each walk in Chapters 4,5,7 to allow comparisons of how much
improvement or decline occurred following each session.
However, solely using this questionnaire has received criticism due to its
inability to capture the full range of mood states. Consequently, researchers
have suggested that more dimensional measures of affect are required
(Ekkekakis, Backhouse, Gray, & Lind, 2008). Chapters 4 and 5 therefore,
supplemented the EFI with further measures of dimensional affect.
Participants’ affective responses were measured in line with the circumplex
model of affect (Russell, 1980). The model states that affect is defined by
two basic, bipolar dimensions, which are valence (pleasure-displeasure) and
perceived activation (low-high). The Feeling Scale (FS) measures the
valence dimension, whereas the Felt Arousal Scale (FAS) assesses
activation. Previous green exercise studies have used the FS (Hardy &
Rejeski, 1989; Ekkekakis, Hall, & Petruzzello, 2005) and FAS (Svebak &
Murgatroyd, 1985; Ekkekakis et al., 2008; Astorino, Cottrell, Lozano, AburtoPratt, & Duhon, 2012), to assess changes in feeling state throughout a single
bout of outdoor activity, supporting the employed methodology.
Feeling Scale
The FS (Hardy & Rejeski, 1989) (Appendix 4) is a single-item, 11-point scale
that assesses an individual’s feelings of pleasure-displeasure. Participants
rate how they feel at the present time on a scale ranging from -5 = very bad
to +5 = very good. The FS has been used in a range of previously conducted
green exercise studies and has been shown to provide adequate validity with
a range of affective valenced scales (r = 0.51-0.88) self-assessment manikin
(Lang, 1980); (r = 0.41-0.59) the affect grid (Russell, Weiss, & Mendelsohn,
1989). The FS has also been shown to correlate with several other measures
of valence such as wellbeing (r = 0.61) and psychological distress (r = -0.61)
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(McAuley & Courneya, 1994). In each chapter (4 and 5) the FS was
completed before and after the green exercise session to assess any change
which occurred during the interventions.
Felt Arousal Scale
The FAS (Svebak & Murgatroyd, 1985) (Appendix 5) is a 6-point scale
measuring the activation dimension of affect. Participants rated their current
level of perceived activation using a scale ranging from 1 = low arousal to 6 =
high arousal. The FAS has been found to have acceptable convergent and
discriminatory validity and is correlated with multiple-item measures of
arousal (r = 0.45-0.60) (Ekkekakis et al., 2008). In terms of previous green
exercise literature, various studies have used the FS and FAS to examine
changes in affect during bouts of physical activity (Focht, 2009; Ekkekakis et
al., 2008; Ekkekakis, Hall, VanLanduyt, & Petruzzello, 2000). Again in each
Chapter (4 and 5) the FAS was conducted before and after the green
exercise session.
2.33 Session enjoyment and intention to exercise
Enjoyment Scale
Based on findings discussed later in this thesis, it was deemed necessary to
include measures of enjoyment and future intention to exercise. Moreover,
previously conducted research in the field (Gladwell et al., 2013; Calogiuri &
Elliott, 2017) found enjoyment to be a key motivating factor to conducting
green exercise. A measure of enjoyment was implemented in Chapter 5 to
investigate how responses differed from repeated exposure to nature.
Enjoyment was also assessed in Chapter 7 to understand whether green
exercise was more enjoyable than indoor exercise. In both studies a
measure of enjoyment was taken immediately after the session finished.
Levels of enjoyment were recorded following each session using a single
item index. Participants were instructed to mark on the scale to rate how
much they enjoyed the session. The continuum ranged from “not at all” (0)
“moderately enjoyable” (50) to “very much” (100). Kendzierski and DeCarlo,
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(1991) found the single item scale to correlate well with the previously
established Physical Activity Enjoyment Scale (r = 0.85).
Future intention to exercise scale
Following each session in Chapters 5 and 7 participants rated the probability
that they would choose to walk in the future on a single-item percentage
scale that ranged from 0 to 100 with the following verbal anchors: 0 = not at
all interested, 50% = moderately 100= definitely. Participants were again
instructed to mark on the scale to rate the likelihood they would choose to
walk in the future following the session. No information around the validity or
reliability of the scale could be found however, this measurement has been
used frequently within previous green exercise studies (Rogerson et al.,
2016; Focht, 2009; Fox, Rejeski, & Gauvin, 2000).
2.34 Rating of Perceived exertion (RPE) (Borg, 1998)
Perceived exertion was assessed in experimental chapters 4 and 7, using
Borg’s 15-point RPE scale (Appendix 7) (Borg, 1998). A verbal response
ranging from 6 = no exertion, to 20 = maximal exertion was collected at the
beginning, during and following the session in chapters (4 and 7). The
psychometric properties of the Borg scale have previously been established
(Noble & Robertson, 1996). The Borg Scale has been extensively
researched in the sport and exercise literature with studies demonstrating
correlations with exercise intensity ranging from (r=0.8-0.9) (Chen, Fan, &
Moe, 2002). A meta-analysis by Chen et al. (2002) found that the scale has
varying criterion validity across differing intensities. With regards to this study
a submaximal intensity was found to have an acceptable mean validity
coefficient value of 0.71. Further, rating of perceived exertion was found to
be highly correlated with heart rate (r =0.74, p<0.001) and blood lactate (r =
0.83, p<0.001) (Scherr et al., 2013).
2.35 Intensity
Objective data was collected in the form of step counting. The number of
steps conducted by each participant was collected via a pedometer, to allow
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comparisons between conditions to be made. These measurements were
used in Chapters 4 and 7. Previous research has shown pedometers to be a
reliable tool to measure the intensity of walking, when each session takes
place for the same amount of time (Scruggs et al., 2003). Criticisms of
pedometers have been related to their inability to detect speed, the type of
movements that take place during the activity and particularly upper body
movements (Freedson & Miller, 2000). The use of a pedometer was
specifically valid in Chapter 7, as it was only walking that was studied. In
Chapter 4 a limitation of the use of a pedometer was related to the upper
body movements used in golf. However, this method of recording activity has
been used in previous green exercise studies (Barton, Griffin, & Pretty, 2012)
and a physical activity study which investigated the use of golf courses (King
et al., 2005).
2.4 Single outcome measures
2.41 Chapter 4
Directed attention
Directed attention is defined as the ability to focus on specific information or
cognitive-control processes (Kaplan & Berman, 2010). The DSBT (Wechsler,
1955) (Appendix 6) requires participants to track, hold and rearrange a series
of numbers, to assess directed-attention performance (Berman et al., 2008).
The test involves participants listening to digit sequences and requires them
to repeat these in backwards order. Sequences from three to nine digits in
length were presented. The DSBT depends on directed-attention abilities
because participants must move items in and out of their attentional focus
(Cowan, 2001), which is a major component of short-term memory (Jonides
et al., 2008).
Digits were presented verbally by the researcher at a pace of 1 digit per
second and were repeated aloud by the participant following the string being
completed. Participants scored one mark for each string successfully recited
backwards in its entirety. If the participant recites the order correctly, they
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then attempt another string, that has been increased in length by an
additional digit. The participants received two attempts at each digit string.
When the participant failed their second attempt to correctly recite a string,
the test ended. The participant’s score represents the longest string length
that they successfully recited. The maximum possible score was nine, and
the minimum possible score was zero. The test was completed by
participants before and after the exercise session. Familiarisation with the
DSBT was gained via conducting an example and checking that the
participant fully understood the test. A full run through of the test was not
conducted to avoid mentally fatiguing the participant prior to the beginning of
the test. The DSBT has been shown to have known validity, with GrothMarnot and Baker (2003) finding the test to be an acceptable and statistically
significant predictor of attentional ability (12.7% of unique variance). Further,
the test has shown moderate criterion validity with the Stanford-Binet-IV
composite score (r = 0.48) and the Stanford-Binet-IV short term memory test
(r = 0.52). In terms of reliability the test has been found to have adequate
levels of internal consistency (alpha coefficient =0.882) (Waters & Caplan,
2003). The test has also been used in various green exercise studies that
have examined the restorative effects of nature in assessing the participant’s
short-term attention (Rogerson & Barton, 2015; Berman et al., 2008;
Ottosson & Grahn, 2005).
Cognitions and thoughts
The terms cognition and thought are used interchangeably throughout the
thesis. Concurrent verbal reports were used for recording thoughts during the
two green exercise activities. This technique involves participants verbalising
thoughts into a microphone attached to a recorder worn during exercise
(Ericsson & Simon, 1993). This technique has been used in similar studies
(Schomer, 1987). Cognitions were collected during three points of the study
(10,20,30 minutes) as used in previous studies (Williams, 2011).
Retrospective reports following the activity have been used in previous
research, however the validity and reliability of this method has been shown
to be decreased in comparison to concurrent reports (Ericsson & Simon,
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1993). Participants’ thoughts were classified according to Schomer (1987)
where a thought was said to end when the subject matter changed.
Collected data was transcribed verbatim and each individual transcript was
subject to checks for relevance and consistency. These checks were
conducted by (S.M, S.A.M) following all qualitative data being collected. This
was achieved by confirming each individual transcription had the same
layout, punctuation and participant identification throughout. Transcribed
data was analysed through coding the information into thoughts. Individual
‘thoughts’ were termed a unit of analysis and coded as an associative or
dissociative-internal thought as described by Morgan and Pollack (1977). An
associative thought was said to involve attention focusing on stimuli related
to the outdoor activity. Such examples included bodily sensations and/or
factors related to the task being performed. A dissociative thought was said
to involve attention focus of non-exercise related stimuli such as
daydreaming or scenery (Blanchard et al., 2004).
2.42 Chapter 7
Case study methodology
A case study methodological approach was used in Chapter 7. The approach
was used primarily as the sample size was deemed insufficient to conduct a
feasibility or pilot study. A case study has been defined as a research
approach used to create an in-depth, multidisciplinary understanding of an
issue in its real-life context (Crowe et al., 2011). Other definitions offered in
the literature are related to the process of learning about the case or the
product of the researcher’s learning (Stake, 1995). Case studies have been
extensively used within a range of disciplines but are often employed within
the social science paradigm. Stake (1995) defines three types of case study
that can be employed (intrinsic, instrumental and collective). In Chapter 7 a
combination of the instrumental and collective case study approaches were
used. The instrumental approach has been defined as the use of a particular
case to gain an increased understanding of a phenomenon (Crowe et al.,
2011). In Chapter 7 this was the different responses between exercise
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environments for individuals living with type 2 diabetes. The collective case
study has been defined as the study of multiple cases simultaneously or
sequentially to gain an increased understanding of a matter. This was also
adopted in Chapter 7 with two individuals conducting the study.
Crowe et al. (2011) offers a number of methods to conducting a case study
which are implemented within the current thesis. The following stages were
used when conducting and designing the case study in Chapter 7.
1. Defining the case
This stage involves formulating research questions which have been
developed from previous research and literature on the specific topic to
appropriately define what the case study will research (Stake, 1995). Crowe
et al. (2011) highlight that each case should have pre-defined boundaries
which detail the nature of the study, the time period and who the population
examined are.
2. Selecting the cases
Crowe et al. (2011) note that a case is selected not due to it being
representative of the population as a whole. The case is selected due to its
uniqueness which can be of interest to researchers. In relation to a collective
case study, a number of cases can be studied. This allows the testing of
theory through replicating the findings and study design in a second or third
case, as used in the current thesis. Yin (1998) highlights that two or three
replications can be sufficient to gain an initial understanding into how the
theory works in practice but five or more cases may be required if the theory
is complex.
3. Collecting and analysing the data
With reference to the data collected during the case study, this typically
involves the collection and analysis of several sources of evidence which can
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be both quantitative and qualitative. The data collected for the current case
study was quantitative using measures of mental health (stress, wellbeing) in
additions to measures of perceived intensity, enjoyment, future intention to
exercise and affect. In collective case study approaches Crowe et al. (2011)
highlight that individual cases should be analysed first before making
generalisations across multiple cases.
4. Reporting the findings
Miles and Huberman (1994) note the need for attention into differences and
variations between the cases with reference to outcome measures and
causes when using a collective case study design. Differences between the
two participants were therefore outlined within the discussion section of
Chapter 7. Crowe et al. (2011) also highlight the need to provide the reader
with enough information as to how the conclusions were reached.
Just as there are many strengths to conducting a case study, the
methodology does have limitations. Case study research has been noted as
lacking scientific rigour and the ability to make firm conclusions based on
results (Yin, 1994). Further, in specific case studies the volume of data
collected can be deemed too large to analyse with the resources and
timeframes available to the researcher (Crowe et al., 2011).
It was deemed appropriate to conduct a case study to understand the
differences in responses to green exercise within two participants currently
living with type 2 diabetes. As noted by Crowe et al. (2011) case studies can
be useful in both generating and testing hypotheses for research. It is
anticipated that the findings from the chapter can inspire future research
using a similar study design to further enhance knowledge into how green
exercise can aid in preventing and managing type 2 diabetes.
2.43 Outcome measures
Abbreviated Profile of Mood States (POMS)
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The research conducted for Chapter 7 used the abbreviated version of the
POMS (Grove & Prapavessis, 1992). The POMS has been used in a wide
range of populations including healthy, physically ill and psychiatric
individuals. The abbreviated POMS required the participant to complete 37
single word mood items, describing how they feel ‘right now’ along a fivepoint Likert Scale. Each mood items descriptor’s score ranges from 0 – ‘Not
at all’ to 4 – ‘extremely’. There are seven subscales which are made up of
five items. The six subscale mood factors in total (anger, confusion,
depression, fatigue, tension, esteem related affect and vigour). Each item is
summed to get a measurement for each subscale, the breakdown of each
subscale is detailed below.
•

Tension (Anxious, nervous, restless, uneasy, on-edge, tense)

•

Anger (Furious, bitter, resentful, annoyed, grouchy, angry)

•

Fatigue (Bushed, weary, exhausted, fatigued, worn out)

•

Depression (Worthless, helpless, miserable, discouraged, hopeless,
sad, unhappy)

•

Esteem-related affect (Embarrassed, satisfied, confident, competent,
ashamed, proud)

•

Vigour (Vigorous, full of pep, energetic, active, lively)

•

Confusion (Uncertain, forgetful, bewildered, can’t concentrate,
confused)

The abbreviated POMS has been found to have acceptable reliability
demonstrating Cronbach Alpha levels of (0.66 to 0.95 mean=0.79) (Grove &
Prapavessis, 1992). Further, studies which have investigated the 37-item
POMS have found items to highly correlate with total mood disturbance and
subscales from the original 67 item POMS (all rs> 0.95) (Curran,
Andrykowski, & Studts, 1995). Validity has been established inside a sport
setting demonstrating significant differences in responses in female volleyball
players. Further, previous studies in the green exercise field have used the
POMS to assess mood, albeit a range of versions have been selected
(Barton et al., 2012; Rogerson, Brown, Sandercock, Wooller and Barton
2016).

55

Perceived Stress Scale (PSS)
The PSS (Cohen, Karmarck, & Mermelstein, 1983) is made up from ten
items which assess the participant’s assessment of stressful life situations.
Previous studies have shown the PSS to correlate with stress measures,
self-reported health, health behaviour measures, smoking status and helpseeking behaviour (Cohen et al., 1988). The items on the PSS are Likert
scale questions ranging from 0 - ‘Never’ to 4 - ‘Very Often’. Higher scores
indicate a greater level of stress (maximum score = 40, minimum score = 0).
The PSS was selected due to being able to reliably assess appraisal of a
participant’s level of stress. A study by Andreou et al. (2011) found the PSS
to have satisfactory Cronbach Alpha levels (0.82) demonstrating high
reliability. Further, the author noted the PSS showed high levels of
correlation with the DASS-21 (r=0.64). The PSS has also been used in
previous green exercise studies increasing the validity of the scale to
Chapter 7 (Rogerson et al., 2015; Roe et al., 2013).
2.44 Chapter 8
Physical Activity and Leisure Motivation Scale (PALMS) (Morris & Rodgers,
2004)
In order to assess the motivations of those currently engaged in green
exercise the PALMS questionnaire was administered (Appendix 9). There
are a number of questionnaires which have been designed to measure
motivation in sport and exercise. Zach, Bar-Eli, Morris and Moore (2012)
noted a number of advantages to using the PALMS. The PALMS was
developed based on qualitative research which was found to match the
theoretical framework primarily intrinsic-extrinsic motivation as seen in the
SDT. With regards to the validity of the questionnaire, the majority of green
exercise activities are considered to be conducted in individual’s leisure time
(Park, O'Brien, Roe, Thompson, & Mitchell, 2011; Pretty, 2004).
The PALMS questionnaire is a shortened version of the Recreational
Exercise Motivation Measure (REMM) (Morris & Rodgers, 2004). The original
questionnaire consisted of 73 items but received criticism due to its length
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which was found to cause boredom and fatigue in applied settings.
Therefore, the PALMS questionnaire was developed by selecting the five
strongest items from the eight factors and consists of 40 items on a Likert
scale (ranging from strongly disagree to strongly agree). The scale was
designed to understand an individual’s motivations for participating in
physical activities. A study by Molanorouzi, Khoo and Morris (2014)
investigated the validity and reliability of the PALMS. The results of the study
found the scale to have a Cronbach Alpha Coefficient (α = 0.79)
demonstrating good internal consistency. Internal consistency for the
different PALMS subscales was adequate, ranging from 0.78 to 0.82. When
comparing the correlation between each PALMS sub-scale and the
previously validated REMM, results were also found to be high, varying from
0.79 to 0.95. Finally, with regards to test-retest reliability for the questionnaire
sub-scales ranged between 0.78 and 0.94 over a 4-week period. In this
sample (a variety of physical activity categories, including individual sports,
team sports, martial arts and exercise), the PALMS demonstrated acceptable
factor structure, internal consistency, test-retest reliability, and criterion
validity. It was also found to be applicable to diverse physical activity
contexts. Table 5 demonstrates the breakdown of the eight subscales of the
PALMS that was used in analysis.
Table 5: Items and Subscales in the PALMS
Sub-Scale
Mastery

Physical Condition

Affiliation

Item
To improve existing skills
To do my personal best
To obtain new skills/activities
To maintain current skill level
To get better at an activity
Because it keeps me healthy
Because it helps maintain a healthy body
To maintain physical health
To improve cardiovascular fitness
To be physically fit
To be with friends
To do activities with others
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Psychological
Condition

Appearance

Enjoyment

Competition/Ego

Others expectations

Enjoy spending time with others while doing
exercise
To talk with friends while exercising
To do something in common with friends
Because it acts as a stress release
To better cope with stress
To take my mind off other things
Because it helps me relax
To get away from pressures
To improve appearance
To improve body shape
To define muscles, look better
To maintain trim, toned body
To lose weight, look better
Because I have a good time
Because it is fun
Because I enjoy exercising
Because it is interesting
Because it makes me happy
Because I perform better than others
To be fitter than others
To work harder than others
To be the best in the group
To compete with others
To earn a living
Because I get paid to do it
To manage medical condition
Because people tell me I need to
Because it was prescribed by doctor, physio

Motivational nature questionnaire (Skår et al., 2008)
In addition to the PALMS, an adapted questionnaire developed by Skår et al.
(2008) (Appendix 10) was included in an attempt to gain further
understanding into the motives related to the natural environment and
specifically green exercise. The original questionnaire consisted of 27 items
with responses ranging from 1 “not at all important” to 5 “very important” on a
Likert scale. Items used in this questionnaire were derived from Driver,
Tinsley and Manfredo’s (1992) 43 REP scale. Skår et al. (2008) selected 27
items from the 12 scales which were most appropriate for outdoor mountain
biking. In Chapter 8, due to already implementing the validated PALMS
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questionnaire, the author selected 1 item from each factor, which was the
most specific to green exercise. Of the original 27 items, the author included
7 in this study. This was deemed a valid and reliable method to investigate
outdoor activity motives as opposed to developing a new unvalidated
questionnaire. Items were adapted to meet all forms of green exercise.
Statements such as ‘I can test bicycle equipment’ was altered to ‘I can test
new equipment and clothing’. Further, two items were added to the
questionnaire by the author relating to green exercise theory.
2.5 Quantitative analysis
Inferential statistics were used to analyse the quantitative data collected for
experimental chapters (4,5,8,9). Quantitative analysis was conducted via
IBM SPSS Version 23 software (SPSS Inc., Chicago, IL, USA) for chapters
4, 8 and 9. For Chapter 5 the statistical package R (R Core Team, 2017) was
used to analyse the collected data. Statistical significance (α level) was set
at (p < 0.05) to allow a scientifically significant relationship to be confirmed
between variables (Hopkins, 2008). Prior to conducting each statistical test, a
preliminary analysis was conducted to ensure the data did not violate the
assumptions for each test that was run, these tests are provided in
Appendices (14-17). A range of both parametric and non-parametric
statistical tests were used based on the type of data which was collected.
Due to the range of data collected for each experimental chapter, details to
which statistical tests were used and the reasoning for these are provided in
the respective chapters.
2.6 Qualitative research methods
2.61 Thematic analysis
A thematic analysis was used within Chapters 4 and 8 of the current thesis to
analyse the collected qualitative data. Thematic analysis has been defined
by Braun and Clarke (2006, p.6) as a qualitative research method for
“identifying, analysing and reporting themes” within a study’s collected data.
Braun and Clarke (2014) also highlight this as a valid and reliable analysis
method for applied health research. In Chapter 4 of the current thesis, the
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analysis of the data was driven towards comparing the responses from the
two groups (golf and walking) therefore, the researcher used an analyst‐
driven, deductive analysis (Boyatzis, 1998) at the semantic level. This was
similar to the research conducted in Chapter 8 of the current thesis where
again the analysis was driven towards answering a predetermined research
question where codes were mapped around three key themes which were
motivation, feelings and perceptions of green exercise. Validity of the
thematic analysis conducted in Chapters 4 and 8 was confirmed through
independent assessment from two researchers (S.M., S.A.M.). Thematic
analysis consists of six phases as outlined by Braun and Clarke (2006). The
six steps of the thematic analysis are detailed below.
1.Familiarisation with the data
Each of the audio recorded interviews was transcribed verbatim. Following
this the data was reread several times, ensuring familiarisation with what had
been discussed.
2. Generating initial codes
Phase two of the thematic analysis began once the initial familiarisation and
noting of ideas had finished. Phase 2 involved coding the collected data. The
process of coding is part of the analysis and is described as organising data
into collected groups (Tuckett, 2005). Coding was completed manually,
printing the transcript and using highlighters and note taking to identify codes
related to the research questions.
3. Searching for themes
Braun and Clarke (2006) note that phase 3 of a thematic analysis begins
once all data has been initially coded and the author has a long list of codes
identified from the data set. This phase focused on developing and
organising codes into potential themes. In terms of searching and developing
themes the author placed previously identified codes into a table in order to
begin the process of linking codes together to generate themes. Both
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thematic analyses were conducted in a realist framework, where themes
were identified at the semantic level (Potter & Wetherell, 1987).
4. Reviewing themes
At the end of the third phase there was a selection of themes and subthemes which had been deduced from the table of codes. Stage four
required the author to make decisions about which themes to keep and
which to dismiss. In both chapters the author used Patton’s (1990) dual
criteria for assessing which codes fitted into which themes. This phase
involved two distinct actions of reviewing and refining the developed themes.
The first level in this phase involved reviewing the codes which had been
placed into the thematic categories. All extracts, quotations and data were
assessed to ensure they met the criteria for the theme and formed a pattern.
Any codes which were found not to meet the criteria for the theme were
moved into a ‘miscellaneous’ theme until a new area was found or developed
to suit. Level 2 involved examining how well-designed themes met the
research question, considering the validity of each theme.
5. Defining and naming themes
Phase 5 is described as the ‘define and refine’ stage (Braun & Clarke, 2006).
This stage began when the author was satisfied with the current thematic
mapping of each data set. Having completed the development of the codes,
they were placed into coherent themes, for each theme a detailed analysis of
the story which each theme describes was completed. Braun and Clarke
note that each theme may contain sub themes (theme within a theme). The
sub-themes are described as giving structure and meaning to complex
themes and illustrating the hierarchy of the data. The aim of the analysis was
to describe each theme within a number of sentences to truly understand
what the theme portrayed and give each a name which gives the reader an
easily understandable sense of what is meant, as demonstrated in the
results section of each of the respective chapters.
6. Producing the report
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The purpose of the last phase is to tell the story of the collected data and
convince the readers of the validity and reliability of the analysis. The author
achieved this through a number of methods. The validity and reliability of the
developed themes is deemed essential (Miles & Huberman, 1994). Ensuring
validity of the coding and theme development was achieved by gaining
feedback from two independent reviewers as advised by Hosmer (2008).
Miles and Huberman (1994) also highlight that by using two independent
reviewers, this builds analytical creditability. Transferability and dependability
were established through describing the details of the research design and
the methods in which data was collected and analysed. Through outlining the
number and background of participants and finally, listing the questions
asked and the length of interviews. Credibility of the data for Chapter 8 was
also achieved by using the same line of questioning as Townsend (2006).
Following codes being placed into subcategories, these were then organised
into smaller sub-themes and finally higher order themes (Morse & Field,
1995). A Framework Method was then used to support the thematic analysis
through providing a systematic model and mapping the data (Gale, Heath,
Cameron, Rashid, & Redwood, 2013) which is discussed below. Within each
theme quotations from the collected data were also provided to ensure
evidence of the identified themes.
2.62 Framework Method
In addition to the thematic analysis conducted in both Chapters 4 and 8, a
Framework Method (Gale et al., 2013) was used to illustrate and provide
greater depth to the themes and codes which were identified through the
initial qualitative analysis. The Framework Method has been defined as a
form of thematic analysis or qualitative content analysis but is not mapped
with any specific theoretical, epistemological or philosophical approach and
is becoming more implemented in medical and health research paradigms
(Gale et al., 2013). With regards to the validity of the method within the
current thesis, Gale et al. (2013) notes that the approach is most commonly
used for the analysis of semi-structured interviews as used in Chapter 8.
However, Gale and Sultan (2013) note that the method can also be applied
in data collection methods such as field notes from observations, which is
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similar to that of Chapter 4. The framework allows the data to become
structured as opposed to presenting the full transcripts of what the
participants discussed during the interviews or audio recordings. This
approach therefore is particularly useful to summarising large data sets.
In the current thesis the framework was used to organise codes into
categories and display the data in an easy to view format. Thus, in terms of
the stages of the Framework Method, it was specifically ‘Stage 4: Developing
a working analytical framework’ which was employed to illustrate the
collected data in Chapters 4 and 8. As noted in the paper by Gale et al.
(2013) the codes and themes were placed into a tree diagram to clearly
illustrate the structure of the data which is more straight forward to interpret
for the reader.
The following chapter outlines the literature review which was used to
highlight knowledge gaps within the green exercise literature and to identify
methodological approaches to answer the research questions of the current
thesis.
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Chapter 3: Literature Review
3.0 Preface
The previous chapter outlined the aims of the present thesis, providing
rationale and evidence for the methodological approaches used within the
experimental chapters. The previous chapter also provided details of how the
literature review conducted for the present chapter was completed and what
information was extracted from the included studies. The reoccurring and
singular outcome measures were then discussed alongside the quantitative
and qualitative analysis techniques which were used throughout the thesis.
This chapter discusses and critiques findings from previously conducted
studies primarily conducted in the green exercise research field, examining in
detail the main topic areas in the thesis. The strengths and limitations of
green exercise studies are also explored, and the chapter goes on to outline
how these were used to identify gaps and provide rationale for the research
questions addressed in this thesis. This chapter has 6 sections. The first
section discusses previous research on the interactions between humans
and nature. The chapter then goes onto outline recent research findings
around green exercise, as well as the adopted methodologies. The next
sections discuss literature related to major thematic areas of the thesis
including thoughts, cognitions and motivations in physical activity and
exercise. The chapter concludes by highlighting and discussing identified
knowledge gaps in the current green exercise literature.
3.1 Introduction: human interaction with nature
The concept that greenspaces are beneficial for mental and physical health
became accepted as early as the 1800s (Twohig-Bennett & Jones, 2018).
Since the industrial revolution, nature and greenspaces have been thought of
as therapeutic areas. This relationship has influenced the development of
various public health interventions, including the development of parks in
urban areas (Cohen, Marsh, Williamson, Golinelli, & McKenzie, 2012),
gardens at hospitals (Pretty, 2004) and views of nature at work (Heerwagen,
1998). Unconsciously, many individuals positively influence their

64

physiological and psychological health through conducting exercise in the
presence of nature. With mounting evidence demonstrating the increase in
worldwide mental health issues, it is surprising that people are spending less
time outdoors, due to the established health benefits. As a result of the
current physical inactivity epidemic, the relationship between humans and
nature has subsequently become an area of research interest. Whilst it
cannot be disputed that there has been a worldwide decline of physical
activity conducted in natural environments (Barton, Hine, & Pretty, 2009),
there has however been an increased awareness regarding the positive
effects of nature. With this considered, this thesis conducts research with the
aim of increasing generalisability and replicating real world conditions.
Further, the final research chapter (Chapter 9), aims to begin testing
methods to bridge the gap between understanding the effects of green
exercise and discovering innovative methods to promote green exercise.
Interest in the beneficial effects of nature has come from a variety of
disciplines including; psychology; physiology; epidemiology; medicine;
environmental health; leisure; recreation and landscape planning. With
growing interest in this field of research, it is anticipated that the public will
begin to acknowledge the supplementary benefits associated with exercising
in a natural environment.
Pretty (2004) describes three levels on which humans can engage with
nature. The first level is termed ‘viewing nature’. Examples of this include
through a window, a painting, photograph or television. Research has shown
viewing nature has the capacity to positively influence physiological and
psychological parameters (Ulrich, 1984; Herzog, Mcguire, & Nebel, 2003;
Akers et al., 2012; Gladwell et al., 2012; Rogerson & Barton, 2015). These
findings suggest that a primitive attribute of the effects of green exercise may
be the feedback of what is being observed, which may directly influence the
way we feel. Research in this area has demonstrated numerous effects on
the brain from directly observing natural scenes, which has been shown to
increase cognitive performance and improve affective feelings (Elliot, Maier,
Moller, Friedman, & Meinhardt, 2007; Akers et al., 2012). However, many
researchers have now highlighted that solely examining the visual aspect of
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green exercise does not sufficiently replicate the holistic experience and
lacks the full sensory stimulation of experiencing nature.
The second level of human interaction with nature is termed ‘incidental
exposure to nature.’ This level describes the indirect presence of nature in
our lives, when conducting an activity separate to the environment. Activities
such as walking to work or talking to friends whilst in the presence of nature
are cited as activities in this category (Rogerson, 2016). An avenue of
research on this level details how the proximity of greenspaces from our
homes has been found to impact our health (Maas et al., 2009a). Research
has demonstrated that feelings of anxiety and depression are lower in
individuals who reside closer to greenspaces (Mitchell, 2013). It was not
however the scope of this thesis to investigate this form of methodology, due
to the focus being primarily on understanding the effects of physical activity
in nature using an experimental study design approach.
The third level of interaction with nature is termed ‘active participation and
involvement with nature.’ This is achieved through activities such as walking,
gardening, hiking and camping (Pretty, 2004). This area of interaction with
nature is where most green exercise research has focused. Several effects
when conducting physical activity in natural settings have been shown and
are discussed throughout this chapter.
Researchers Han and Wang (2018) investigated the proposed levels of
interaction with nature. The study adopted a randomised, controlled trial in
order to investigate engagement with nature and physical activity levels
across the three described levels of interacting with nature (viewing nature
(level 1), conducting activity (level 2) and collecting natural items (level3)).
The study sampled 95 students (41 males, 54 females) who were randomly
assigned to one of three conditions and asked to conduct the green exercise
activity for 15-minutes. Outcome measures in the study were an engagement
with nature questionnaire. Further, electrical devices placed on the
participant’s body, were used to measure speed, physical activity levels and
energy expenditure. The study found that participants in the level 3 condition
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were significantly more engaged with nature than level 2. Physical activity
levels did not differ between level 2 and 3 but were predictably greater than
level 1. Further, social interaction had no effect on nature engagement.
Whilst this breakthrough study was one of the first to examine the proposed
levels of nature engagement there were notable weaknesses. The authors
note that by not using a validated questionnaire this may influence the
findings of the study, as it was unconfirmed whether it accurately measures
what it is supposed to. Moreover, the authors note by using a small area of
0.24 ha for green exercise to be conducted in, may have reduced results by
limiting the amount of physical activity participants could conduct and
reduced interaction with nature. However, the methodology used by the
researchers was effective in examining the three levels of nature and future
research should seek to conduct similar study designs.
3.2 Green exercise research
Previous reviews have been conducted into the effects of green exercise
(Bamberg, Hitchings, & Latham, 2018; Gascon et al., 2015; Gladwell et al.,
2013; Thompson Coon et al., 2011; Bowler et al., 2010; Shanahan, Franco,
Lin, Gaston, & Fuller, 2016; Twohig-Bennett & Jones, 2018; Lahart et al.,
2019; Mnich et al., 2019). The review by Gladwell et al. (2013), synthesised
various studies which had previously investigated the effects that nature has
on humans and the mechanisms behind these. The review highlighted that
the natural environment has the potential to increase enjoyment, social
engagement and frequency of physical activity (Hug, Hartig, Hansmann,
Seeland, & Hornung, 2009). Moreover, an interesting physiological finding
noted in the review, was that when exercising in a natural environment,
individuals may exercise at a greater intensity with a decreased perception of
effort than when exercising indoors. In terms of the mechanisms behind this
psychophysiological response, researchers have attributed it to the
distractive visual and audio properties of nature. In contrast to the majority of
green exercise research, the most recently conducted systematic review by
Lahart et al. (2019) found little evidence to support the idea that outdoor or
virtual nature offers superior benefits in comparison to exercise conducted
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indoors. With this considered the research presented in this thesis looked to
expand on this review and examine whether the proposed effects of green
exercise were altered or sustained across varying conditions.
Most reviews found that exercise in natural areas provided supplementary
health benefits in comparison to indoor environments. These included
increases in wellbeing and decreases in negative psychological parameters
such as depression, tension, anger and confusion (Thompson Coon et al.,
2011). Natural environments can elicit reductions in stress (Ulrich et al.,
1991) and provide the opportunity to recover from mental fatigue (Kaplan,
1995). Moreover, several psychological effects have been shown to occur
due to conducting green exercise including; decreased mood disturbance
(Pretty et al., 2007), improved affective responses (Focht, 2009), greater
perception of wellbeing (Bowler et al., 2010), improved self-esteem and
mood (Barton, Griffin, & Pretty, 2012). In terms of physiological effects, lower
perceived exertion (Akers et al., 2012; Focht, 2009), reduced blood pressure
(Pretty et al., 2005) and reduced endocrine markers (Gladwell et al., 2012)
were all found to occur in natural environments. This thesis builds on these
findings with the aim of understanding whether green exercise can reliably
be prescribed as a mode of physical activity to prevent and manage health
conditions through replicating real-world conditions.
3.21 Meta-analyses
There have been a number of systematic reviews conducted into the effects
of green exercise. Due to the heterogeneity of employed methodologies and
outcome measures conducting a meta-analysis has proved challenging.
Meta analyses are widely regarded as the highest form of evidence (Guyatt
et al., 2000). Barton and Pretty (2010) conducted a meta-analysis to assess
the most effective dose of acute green exercise, optimal exercise intensity
and the best type of greenspace for mental health benefits. There were a
range of activities used in the included studies (walking, running, cycling,
gardening, fishing, boating, farming) across a variety of greenspaces
(countryside/farmland, forests/woodlands, watersides and urban green
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areas). The meta-analysis sampled studies conducted by the authors at the
University of Essex. The analysis selected ten studies which included a total
of 1252 participants. To conduct the meta-analysis, the authors ensured
each study had assessed self-esteem and mood measures, using the POMS
and Rosenberg Self-Esteem Scale (RSES).
The meta-analysis found that the greatest improvements came from five
minutes of green exercise for self-esteem and mood. In terms of green
exercise intensity, the meta-analysis found that for self-esteem the greatest
change occurs at a light intensity and self-esteem improvements decrease
as intensity increases. For mood, again the greatest change is seen at light
intensity, this is decreased for moderate intensity but then increased for
vigorous intensity. This was the first meta-analysis investigating green
exercise; however, the findings should be carefully interpreted. The included
studies had several methodological limitations, no study used randomisation
which increases allocation bias (facilitation of equal baseline distribution of
factors between the compared groups) and thus participants may have been
more inclined to undertaking green exercise (Nunan, Heneghan, & Spencer,
2018). Further, no control group was used in any study. This may reduce the
internal validity of the study, as it decreases the probability that any
observations seen from the intervention were solely caused by the
independent variable (Cahit, 2015). It could also be argued that the use of
two outcome measures is not enough to fully understand the complexities of
the response to green exercise. When exercising in a natural environment
this may cause the individual to experience different thoughts which also
contribute to improved psychological parameters. A final potential weakness
of the meta-analysis may be that there was no definition to define intensities
and there was also no mention of how these were measured in the selected
studies.
More recently two meta-analyses have been conducted into the effects of
greenspace and mental health (Twohig-Bennett & Jones, 2018) and the
different responses to indoor and outdoor exercise (Lahart et al., 2019). The
review by Twohig-Bennett and Jones (2018) aimed to quantify the effect of
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green spaces on health outcomes, as opposed to green exercise, yet is
specific to the research conducted in this thesis. The researchers concluded
that greenspace exposure is associated with wide ranging health benefits.
The meta-analysis looked at 143 studies and revealed statistically significant
associations with physiological parameters, mortality and self-reported
health. There were however high levels of heterogeneity between the
included studies, despite this the review highlighted the need for the
development and maintenance of accessible greenspaces due to their ability
to improve a range of health outcomes. Current debates in the field are now
centred around whether the effects of green exercise are in fact evident
when using high quality methodologies and study design, which allow
methodologies to be generalised.
3.22 Summary of current research
Whilst the findings from the green exercise literature appear promising for
preventing and managing mental and physical health conditions, as noted in
the review by Lahart et al. (2019) greater research is required to confirm
these. Further, an underlying factor in this type of research, which is not yet
fully understood is why observing, participating or exercising in the presence
of nature has a therapeutic effect upon humans. However, what is evident
from these studies is that exercise in the presence of nature can influence
motivation and adherence to exercise as well as improving psychological
outcome parameters and this is attributed to the enhanced enjoyment and
the general escape from everyday life routines, with both a social and visual
aspect that exercising in the outdoors provides (Pretty, 2004). The thesis
looks to build on the growing research in this area of green exercise on
different sub-groups of the population and green exercise activities which
require different levels of attention. Green exercise research has typically
adopted three methodological approaches (Barton, Wood, Pretty, &
Rogerson, 2016).
1. Viewing nature.
2. Indoor/urban versus outdoor exercise responses.
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3. Responses to varying levels of biodiversity.
Methodological approaches to understanding green exercise effects are
continuing to evolve. As the field and technology advances, new
methodologies to testing this phenomenon are being developed.
3.23 Viewing nature
In this methodological approach, there are typically two types of study
design. Participants are either seated or perform exercise via treadmills or
cycle ergometers, whilst concurrently viewing images of varying urban or
natural scenes. This type of study is conducted indoors or in a controlled
laboratory setting. The benefits to using this methodology are that conditions
can be well-controlled through the use of ergometers and treadmills.
However, the approach lacks ecological validity as simply observing nature is
vastly different to the full sensory experience (Rogerson, et al., 2016;
Bamberg et al., 2018). Another limitation or confounding variable that should
be noted when using laboratory studies in green exercise, is the Hawthorne
effect. The effect describes how participants may alter their behaviour based
on being in a different environment or when being the subject of an
investigation (Stand, 2000). Whilst the ‘viewing nature’ research paradigm
adds scientific merit to the field into how green exercise effects may occur;
Bamberg et al. (2018) state the idea of ‘colours’ and rigorous ‘scientific’
testing in such conditions have moved the field away from the exact reason
such research was started; to get more people outdoors experiencing nature.
One of the first studies with regards to examining the effects of viewing
nature was conducted by Ulrich (1984). The study adopted a retrospective
design, to investigate recovery times in gall bladder surgery patients when
viewing nature in comparison to viewing a wall. The study found that patients
who had access to views of nature recovered more quickly, required less
medication and received less negative evaluative comments from nurses.
Since this study, green exercise and nature researchers have gone onto
investigate how viewing scenes of natural settings influence physiological
and psychological parameters.
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Following the study by Ulrich (1984), research in the field has advanced
considerably in terms of knowledge and technology, which have increased
the ability to measure parameters. Pretty et al. (2005) investigated the effects
of viewing different images of nature, however during this study an exercise
component was integrated. The researchers used a randomised study
design, sampling 100 university students and employees (18-60 years old).
Participants were required to walk on a laboratory treadmill, whilst viewing
images of landscapes on a projector screen. Participants were randomised
to one of five conditions (rural pleasant; rural unpleasant; urban pleasant;
urban unpleasant; control). The control condition involved the participants
observing a blank screen. The study found that when viewing the rural
pleasant scenes subjects experienced reduced blood pressure and the
greatest improvements in self-esteem. However, it was noted that even the
urban pleasant images improved self-esteem in comparison to the control.
The results of the study demonstrate that viewing scenes of nature can
benefit psychological parameters. Another strength of this study was using
familiarisation techniques. Through familiarising participants with the protocol
this has been shown to reduce learning and novelty effects (Hopkins, 2000).
Novelty effects in research have been defined as when a participant
responds differently to testing conditions due to experiencing a novel
situation, stimuli or forms of new technology, and have been shown to
decrease external validity (Koch, von Luck, Schwarzer, & Draheim 2018).
Further, the sample size was large, which reduced the chance of committing
a type 2 error in the statistical analysis (Kotrlik & Higgins, 2001). Many green
exercise studies have failed to use a control condition. Through using a
control group baseline data was provided to allow further comparison of the
viewing nature condition in isolation.
A study by Gladwell et al. (2012) investigated physiological responses to
viewing images of nature in a controlled laboratory environment. The results
of the study found measures of parasympathetic activity were found to
increase when viewing scenes of nature. Further, measures of heart rate
variability and baroreceptor sensitivity increased significantly indicating that
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vagal activity was increased. The authors addressed a number of gaps in the
‘viewing nature’ research paradigm. Previous studies failed to use
physiological measures to assess the effects whilst concurrently investigating
the mechanisms behind the responses. The authors also note that only one
prior study had investigated the role of the autonomic nervous system and
this was in an uncontrolled environment, which may have involved a number
of confounding variables. There were a number of strengths to the adopted
methodology. The researchers ensured that trials were completed at the
same time of day which is important for controlling circadian rhythms
(Aschoff, 1965). Caffeine supplementation and diet were also controlled for
which have been shown to influence autonomic regulation (Sidery &
Macdonald, 1994). Despite the promising findings from these studies,
whether simply viewing images of nature is sufficient to replicating real world
settings is questionable.
Whilst these studies have shown benefits to viewing nature, Hunter et al.
(2010) investigated the neural responses to viewing urban and natural
scenes incorporated with audio (beach vs. freeway environments). Audiovisual scenes were presented inside an MRI scanner to record brain activity.
The findings of the study showed that visual input regulates the response
and connectivity of the auditory cortex with regions of the brain associated
with the production of subjective states. This study demonstrates that
responses to natural environments may occur due to a combination of
sensory outputs. Restorative effects appear to operate partly through
psycho-neuro-endocrine mechanisms; the perception of a natural
environment by the brain triggers positive psychological and physiological
reactions. The findings of this study provide support for the ART (Kaplan,
1995) and the SRT (Ulrich, 1991). However, it also demonstrates that it is not
solely the visual element of green exercise which may induce positive
responses, and this should be considered when designing studies.
Researchers Akers et al. (2012), investigated the effect of colours, with
regards to the effects attained by green exercise. A within-subjects design
was used to assess the effects of viewing different colours. Fourteen male
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participants with normal vision were recruited to take part in the study. Using
a randomised, counterbalanced study design, participants were required to
cycle at 50% peak power output and view the same video footage with three
different colour filters applied to it (green, grey and red). The outcome
measures were mood and perception of effort. The authors hypothesised
that footage containing the green filter would result in increased mood and
decreased perception of effort in comparison to the other video filters. The
results of the study supported the author’s hypothesis and it was found that
when viewing the footage containing the green filter that participants
experienced reduced mood disturbance measured using the POMS (green:
138.2±17.1 vs. grey: 142.6±18.5 p=0.005); (green: 138.2±17.1 vs. red:
145.2±17.1 p=0.008). Despite the study finding no difference in physiological
measures (heart rate or respiratory exchange ratio), there was however
differences in participant’s perceived exertion (green: 11.1±1.6 vs. grey:
12.1±1.6 p=0.007) (green: 11.1±1.6 vs. red: 12.3±1.6 p=0.008).
The findings of this study demonstrate the potential role of visual feedback in
altering perceived exertion and mood during exercise. The mechanisms
behind this response may relate to the Biophillia Hypothesis (Wilson, 1984).
The authors note that observing the colour green may have a special
connection with the human mind due to evolution. The study had several
strengths, through using a randomised, counterbalanced study design this
reduces selection bias and therefore increases the internal validity of the
findings (Birnbaum, 1999). Between each trial participants were required to
rest until cardiorespiratory measures had returned to post warm up levels
which removed confounding variables between the three tests of the study,
as participants were not fatigued when starting a new trial which may have
influenced perceived exertion. However, the authors did not take into
account potential carry over effects from each trial which may have
influenced the results. In a short essay, Bamberg et al. (2018) praise the
strategy of Akers et al. (2012) however note some methodological limitations.
The authors highlight the problem with assuming that the colour green is
sufficient to account for green exercise effects. An example would be in
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Autumn when the colour orange is evident and green maybe scarce, yet
green exercise effects are still observed (Paddle & Gilliand, 2016). The
authors note the irony of such study designs, and if this was the case that
researchers and policy makers may just prescribe exercise in rooms painted
green.
3.24 Blue exercise
Environmental researchers have continued to use colours to describe
exercise environments. Exercise conducted around an aquatic environment
has been termed ‘blue exercise’ (Depledge & Bird, 2009). A blue space is
described as “all visible surface waters in space” examples of these include
lakes, rivers and coastal waters (Gascon et al., 2015). In contradiction to the
findings of Akers et al. (2012), as humans it is not only ‘greenness’ in natural
scenes that holds our attention and alters psychological and physiological
responses. Initial research in this area has demonstrated that individuals
tend to experience greater restorative effects with images containing water
than those without (White et al., 2010). Again, using such terminology can be
misleading as there is clearly more than just the colour blue associated with
aquatic environments. Based on these results and the recommendations of
Bamberg et al. (2018), the research conducted in this thesis takes the stance
that there is a need to move away from terming environments as ‘colours’
and the use of viewing nature methodologies in ‘controlled’ laboratory
settings as they do not replicate real world settings. This is not to say that the
research conducted in this area maybe extremely useful for those who are
housebound, have mobility issues or cannot access natural environments
due to infrastructure issues.
3.25 Urban versus natural exercise environments
The previous section outlined the various physiological and psychological
effects that independently viewing nature has on humans. The current
section examines the responses to conducting exercise in urban and natural
environments. The strengths of this methodological approach lie in the
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ecological validity of the studies. However, a limitation to this approach is
adequately controlling exercise and confounding variables between
conditions to allow a valid and reliable comparison. In order to increase the
reliability of this methodological approach, researchers should attempt to
control the intensity or the mode of exercise which have been shown to alter
responses to exercise (Ekkekakis et al., 2005). Whilst controlling variables is
useful in allowing comparisons, researchers Bamberg et al. (2018) critique
this approach. The authors highlight how through postponing sessions due to
inclement weather removes the ‘real-world’ experience, noting studies should
be conducted in all conditions to accurately reflect the responses to green
exercise, which this thesis examines. Further, limitations to the approach are
the valid comparisons between environments due to the varying degrees of
greenness and urbanity. The different responses between natural and urban
settings has been a large area of green exercise research.
Studies examining the human responses to different exercise environments
is not a new research concept. Park, Tsunetsugu, Kasetani, Kagawa and
Miyazaki, (2010) investigated the differences between natural and urban
environments using ‘shinrin-yoku’ (experiencing a forest atmosphere). A
previous systematic review by Bowler et al. (2010) highlighted a lack of
physiological studies which the study addressed. Further, previous studies
had neglected investigating responses to forest environments (Laumann,
Garling, & Stromark, 2003). The study was conducted across 24 forests in
Japan with 280 males (mean age: 21.7 years) taking part in the study (12 in
each forest). The participants had no history of mental illness or physical
disorders. The study used a randomised, crossover design to examine the
effects of the two exercise environments. Each trial was held over two days,
with twelve participants equally split between the two environments. When
arriving at the designated setting the participants were first seated for 14±2
minutes. Following this the participants were then required to walk around
the area for 16±5 minutes. Measurements were taken before and after the
activities. A number of physiological parameters were measured; salivary
cortisol, heart rate variability (HRV), sympathetic nervous activity,
systolic/diastolic blood pressure and pulse rate. The study also examined
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psychological measures using the POMS questionnaire, providing a robust
investigation of the different responses to the two environments.
The results of the study found significant differences in physiological
responses between natural and urban environments. When observing the
stress hormone cortisol, there was a 13.8% (p<0.01) decrease when viewing
the forest and a 15.8% (p<0.01) decrease when walking in the natural
environment in comparison to the built environment. Average pulse rate was
also significantly lower when viewing the forest (6% (p<0.01)) and walking in
the forest (3.9% (p<0.01)). Subsequently, both systolic and diastolic blood
pressure were significantly reduced after viewing and walking in the forest in
comparison to the urban environment. When examining the psychological
responses from viewing the forest, the POMS questionnaire showed the
tension, anger and depression subscales decreased significantly greater
than the urban view. In a similar study, Li et al. (2011) investigated the
effects of walking in a natural forest environment on metabolic and
cardiovascular parameters. Results of the study were in agreement with the
previous study, observing that a day trip to a forest park resulted in
significantly reduced blood pressure and urinary noradrenaline levels. Based
on the results of these studies the differences between viewing and
exercising in natural environments in comparison to urban environments
appear promising for mental and physical health.
Despite the encouraging findings, the study by Park et al. (2010) had
methodological weaknesses. The study sampled a male only cohort.
Research has shown gender differences to exist in response to green
exercise (Richardson & Mitchell, 2010; Roe et al., 2013). Although not a
weakness of the study, but more a generalisation of the current green
exercise research, examining acute responses to the environments may not
demonstrate findings that longitudinal designs would provide. This thesis
aims to address this through using a longitudinal study design to investigate
repeated bouts of green exercise. The study did however have notable
strengths, through using a randomised study design this decreased
researcher allocation bias and thus increased the reliability of the results
77

(Gravetter & Forzano, 2018). Moreover, the study design was robustly
planned, first allowing participants to view the forest and then walk,
controlling for the effect of exercise. One possible concern might be carryover effects from first viewing nature, and this could be addressed in future
studies through counterbalancing. Further methodological strengths of the
study included controlling for diet and confounding variables such as views
from the room where participants were staying, with each individual room
kept the same. Furthermore, all caffeine, alcohol and tobacco consumption
were controlled for. This was important as all substances have been shown
to alter heart rate during sub maximal exercise and blood pressure at rest
(McClaran & Wetter, 2007).
3.26 Indoor vs outdoor exercise environments
The previous section discussed the responses to different types of outdoor
environments. A similar line of investigation has been conducted into
responses elicited from indoor as opposed to outdoor environments. As
technology and social habits have been altered, the locations where we
exercise have changed. Man-made buildings such as gymnasiums and
controlled outdoor environments have resulted in an increase in individuals
opting to exercise indoors (Malone, 2007). A systematic review by Thompson
Coon et al. (2011) synthesised the findings of eleven studies that had
examined responses to indoor and outdoor exercise environments. Of the
eleven included studies, nine found enhanced effects in psychological
parameters from exercising outdoors. From a psychological perspective the
review highlighted that exercising outdoors in comparison to indoors has the
potential to reduce feelings of anger, depression and tension as well as
increasing self-esteem. Interestingly, the review found that following a
session of outdoor exercise, participants felt more inclined to conduct the
activity again at a later date and reported greater levels of enjoyment and
satisfaction in comparison to exercising indoors. Whilst the results from the
review appeared to demonstrate the various benefits of green exercise in
comparison to indoors, the low methodological quality of the available
evidence and heterogeneity of the studies warrant further investigation.
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Due to the heterogeneity of outcome measures, the authors did not opt for a
meta-analysis and instead used a narrative synthesis to display the results.
The authors noted that many of the studies were of poor methodological
quality and included varying degrees of bias, reducing the generalisability of
the findings. These limitations are perhaps emphasised in the most recent
green exercise review by Lahart et al. (2019). The researchers replicated the
search strategy used by Thompson Coon et al. nine years later. The
researchers included virtual nature and unlike Thompson Coon et al.
performed a meta-analysis if more than two studies examined the same
outcome measure, providing a greater depth of analysis than the prior
review.
The findings of the most recent review contradicted those by Thompson
Coon et al. Now demonstrating that from the 28 included trials (18 new) there
was inconclusive evidence to any observed differences between indoor and
outdoor settings. In fact, the only statistical difference seen in the metaanalysis was reduced post RPE scores. The researchers did however note
these results should be interpreted with caution due to the meta-analyses
outcomes coming from only two studies. The review concludes that these
findings should not be seen as a weakness of green exercise research and
instead challenges researchers to adopt more robust and rigorous research
in the field which this thesis aims to build on.
Numerous single studies have investigated the different responses between
indoor and outdoor exercise environments. Focht (2009), examined
psychological responses to a 10-minute walk in two different exercise
environments (indoor and outdoor). The study was conducted at a large
university in the United States. It builds on several similar previous studies
(Kerr et al., 2006; Gauvin, Rejeski, & Norris, 1996). The study aimed to
address a number of knowledge gaps, with regards to how walking may
influence behaviour change as well as motivational-correlates with physical
activity. A randomised, comparative design was used in order to investigate
the effect of outdoor walking on a number of psychological affective
responses. Responses were assessed before, during and after the walk.
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Enjoyment and future intention to exercise were also assessed post walk.
The participants attended two exercise sessions, the first a 10-minute walk
on a treadmill in a laboratory environment, and the second an outdoor
environment, described by the author as “sidewalks and trails surrounding
the university building.” The sample consisted of 35 physically active female
students, with an average age of 22.14. The results of the study found that
participants experienced increased affective responses regardless of which
environment walking was conducted in. However, it was discovered that
revitalisation, basic pleasure, perceived activation and positive engagement
were all significantly greater when exercising in the outdoor environment.
Further, participants reported that they were more inclined to participate in
walking in the future and had increased levels of enjoyment following the
outdoor walk.
There were a number of strengths to the study including allowing participants
to self-select the intensity of the walk, thereby increasing the ecological
validity of the study. However, on the other hand it may then be
acknowledged that intensity may have influenced the response to exercise,
thus demonstrating the difficulties of research in the field. It has been shown
that exercising in groups may influence mood (Barton et al., 2012). In the
current study participants exercised individually to control for the influence of
group dynamics. Despite the well-designed study there were a number of
weaknesses. Using a single gender sample and the fact that outdoor
exercise was “only conducted when weather was conducive to outdoor
activities.” Whilst this ensured that weather was controlled for between trials,
validity was reduced, as in real life individuals will exercise in a range of
adverse weather conditions, which the thesis investigates.
In contrast to these findings, a study by Kerr et al. (2006) examined changes
in emotions and stress when running indoors and outdoors. The study found
only one significant difference between the indoor and outdoor conditions
which was increased pride scores when exercising outdoors. Further, in
contrast to the study by Focht (2009), the researchers found that tension and
effort scores were in fact increased in the outdoor environment. There are a
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number of explanations for the discrepancies between the two studies. In
terms of the participants, Focht (2009) used a student female cohort,
whereas Kerr et al. (2006) sampled male competitive runners. It has been
previously shown that gender can influence the response to green spaces
(Richardson & Mitchell, 2010; Roe et al., 2013). In terms of the sample
characteristics, Kerr et al. used competitive runners. It has been highlighted
that competitive athletes maybe increasingly inclined to focus on internal
cues (heart rate, perceived exertion) as opposed to external stimuli such as
smells and scenery, which have been hypothesised to elicit some of the
improved psychological benefits of green exercise. The study by Kerr et al.
(2006) also implemented a higher exercise intensity. However, it should be
considered with regards to methodology, if participants are required to focus
on intensity this may reduce the focus on the natural environment. Previous
research by Barton and Pretty (2010) demonstrated as exercise increases
from a light to moderate intensity, this is accompanied with feelings of
reduced mood. This is in agreement with the Dual-Mode Theory (Ekkekakis,
2003) which states that an individual will typically experience a negative
affective response when exercising at intensities above the ventilatory or
lactate threshold. Whilst this demonstrates that different intensities evoke
different responses to green exercise, what hasn’t been so well examined is
whether different green exercise activities conducted at similar intensities
alter responses.
The findings by Focht (2009) are of particular interest to this thesis
demonstrating when exercising outdoors at low intensities individuals may
experience improved affective responses, as well as increases in motivation
and enjoyment. These findings may prove to be particularly useful in cohorts
such as obese individuals and those living with type 2 diabetes who are less
inclined to initially begin an exercise intervention at high intensities (Pierce et
al., 1997). Further, low intensity exercise has been shown to elicit the
greatest response in restorative effects (Barton & Pretty, 2010). These
findings show how individuals living with mental health problems may be able
to improve their psychological health through a short walk in a greenspace.
Further, the study by Focht made reference to thoughts and cognitions
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experienced in the different exercise environments which the current thesis
looks to build on.
3.3 Thoughts and cognitions in green exercise
There is an existing body of work on the thoughts individuals experience
during sport and exercise, with studies showing that what one thinks about
during these activities can alter mood and enjoyment (Williams & Leffingwell,
2002). In terms of green exercise, Focht (2009) suggests that when in a
natural environment, individuals maybe more focused on non-task related
thoughts which may reduce perceived exertion. Whilst exercising outdoors,
the human senses are continually receiving feedback from an array of
stimuli. In one of the theories into the effects of green exercise, the ART
(Kaplan, 1995) highlights that when individuals use an indirect attention style
this promotes restoration during green exercise. It was therefore deemed
necessary to discuss research around this theory, before investigating the
role of thoughts and the mode of green exercise in Chapter 4.
2.31 Cognitions and the exercise environment
Several studies have explored how perception of effort is altered whilst
exercising in different environments (Ceci & Hassmen, 1991; Blanchard et
al., 2004; Focht, 2009). The study by Focht (2009) demonstrated that when
exercising outdoors in comparison to indoor environments, individuals
exercise at higher intensities, whilst perceiving it as less physically exerting.
A theory about why this may occur is termed ‘dissociative cognitive
rehearsal’ (Morgan & Pollock, 1977). Goode and Roth (1993) investigated
the effects of using varying types of cognitions during exercise. The study
found that when using a dissociative style of thought (thoughts separate to
the task), this was significantly related to positive state feelings following
exercise. Contrastingly, when using an associative style of thought (thoughts
about the task) this resulted in increases in fatigue. The study demonstrated
that it is not just the exercise environment that influences perceived exertion,
but the individual’s thoughts during the time spent in natural areas may alter
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the effects. The green exercise literature has investigated how cognitions
differ in the varying exercise environments and how these alter benefits to
green exercise (Gamble, Howard, & Howard, 2014).
3.32 Exercise environment, cognitions and attention restoration
The final category described by Goode and Roth ‘dissociative-external’
relates directly to the ART (Kaplan, 1995). The theory advocates as a result
of being in a natural environment, the exerciser’s mind is ‘distracted’ by
external stimuli tapping into indirect attention, which allows restoration of
attention capacity to occur (Kaplan, 1995). Several studies have investigated
the restorative effects of green exercise (Berman et al., 2008; Buschman &
Miller, 2007; Berto, 2005). In a two-part study Berman et al. (2008)
investigated how the exercise environment influences cognitive performance.
Thirty-eight male and female university students were recruited to participate
in the study. Participants conducted a 35-minute direct memory task
designed to induce attentional fatigue. Participants were then assigned to a
natural or urban walk of 50 to 55 minutes in duration. The order of the
conditions was counterbalanced to reduce carry over effects and thus
increases the internal validity of the study (Brooks, 2012). Following the walk
participants conducted the Digit-Span Backwards Test (DSBT) to gain a
measure of cognitive attention. The results of the study found that
performance on the DSBT significantly improved following the walk in a
natural setting (Group1 pre: 7.9±0.37 post: 9.4±0.41 Group2 pre: 7.92±0.96
post: 9.33±0.86). There was no significant improvement following walking in
the urban setting (Group1 pre: 7.9±0.3 post: 8.4±0.33 Group2 pre: 7.83±1.04
post: 8.33±0.90). In addition to these findings the study showed the changes
were not caused by change in mood or weather conditions, further verifying
the effect of environment on attention restoration.
The results of this study supplement previous research which demonstrated
the effect of environment on attention restoration (Hartig et al., 2003; Berto,
2005). The study by Berman et al. (2008) had numerous strengths. The
moderate to large sample size consisted of both male and females, which
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targeted previous methodological weaknesses in green exercise in terms of
gender split and sample size. In terms of the protocol, the participants took a
seven-day break between trials, which was deemed sufficient to remove
carry over effects (Kerr et al., 2006). Another strength was conducting the
study across a range of months in both Summer and Winter which increases
the ecological validity of the study. Despite these strengths, University
students were sampled, with an average age of 22.62 reducing the
generalisability of the findings. In response to this, four years later Berman et
al. (2012) addressed this weakness, using a similar study design, but in a
sample of individuals living with depression.
The previously discussed studies are relevant to this thesis which examines
the restorative effects of green exercise across different outdoor activities.
Conversely, instead of examining the effect of the environment which has
now been well investigated, the mode of green exercise is instead
manipulated. In the current literature there is a lack of studies that explore
differences in attention restoration across the various forms of green
exercise. As shown in findings from the previous studies restoration can be
achieved through walking in natural environments and this may occur due to
dissociative-external thoughts. If policy makers and health care professionals
are to promote green exercise as a modality to improve health, they must
understand whether the effects are consistent across all activities conducted
in natural settings. Instead of basing results on running or walking which are
consistently the most cited and studied (Lahart et al., 2019). The thesis
explores the role of associative/dissociative thoughts in a natural
environment using golf as a different mode of green exercise.
3.4 Green exercise motives
The majority of green exercise research has used walking or running
modalities, to explore what effects occur across varying environments, thus
somewhat neglecting other forms of green exercise (Rogerson, 2016).
However, there are a range of activities and sports which are conducted in
natural environments. Therefore, each form of green exercise will have
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unique motives for participation and resultingly may impact on the
participant’s perception of the environment. One of the most important
factors related to whether an individual will begin to conduct green exercise
is how the individual perceives the environment (Poortinga, 2006).
Perception is the process of recognising and interpreting external and
internal stimuli, including sensory, cognitive and affective elements (Hunter
et al., 2010). Several studies have investigated the relationship between how
an individual perceives the environment and how they respond to it
(Poortinga, 2006; Hunter et al., 2010). Acute affective responses to exercise
have been shown to influence long-term motivation adherence to exercise
(Kwan & Bryan, 2010). As the EDT underlines the individual, task and
environment all alter the response to green exercise (Yeh et al., 2016).
Understanding what motivates those currently engaged in regular green
exercise or what beliefs an individual has regarding the natural environment
is important in attempting to increase the use of the outdoors and improving
the nation’s health.
There has been a lack of research examining motivation and motivational
differences within the green exercise paradigm. However, a recently
conducted study by Calogiuri and Elliott (2017) investigated motives within a
national survey of Norwegian adult’s physical activity behaviours. The aim of
the study was to understand how the motivations towards conducting green
exercise may differ from those towards general physical activity. The study
sampled 2168 participants (Median age= 53 years old, 50.6% male, 49.6%
female) (25% response rate). The outcomes used in the study were the
Leisure-Time Physical Activity questionnaire, as well as motives for physical
activity through a Likert scale requiring participants to rate the importance of
22 motives. The study found that participants rated ‘experiencing nature’ as
the second most important motive for conducting physical activity and this
was especially true for women, older adults and those who conducted high
levels of activity. Participation in green exercise was linked with higher
‘convenience’, ‘affective benefits’ and ‘long-term health’ motives. The study
found that green exercisers were not driven by external body-orientated
motives in comparison to sport and gym-based exercisers. Further, they
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found this group tended to focus on extrinsic factors such as the natural
surroundings. This was one of the first studies to compare motivational
differences in green exercise. Whilst there were numerous strengths to the
study including a large sample size and good gender balance; the authors
noted limitations with the study such as using a recall method of physical
activity which has been shown to have reduced reliability (Sallis & Saelens,
2000). There may have also been an overlap in activities between green
exercise and leisure time physical activity. In terms of the Norwegian
physical activity culture, it has been shown that they are highly driven
towards green exercise and thus this requires investigation in countries with
less interaction with physical activity in green areas.
Chapter 8 of this thesis seeks to build on the Calogiuri and Elliott (2017)
study by using a qualitative analysis in combination with quantitative data to
investigate green exercise motives in Scotland. The previously outlined
study, categorised activities into green leisure activities whilst acknowledging
that outdoor sports are also conducted in natural areas and thus fall under
the umbrella of ‘green exercise’. Based on this previous research this thesis
contends that outdoor adventure sport should be recognised as a third form
of green exercise (Pomfret & Bramwell, 2016) due to the majority of
‘adventure sport’ activities taking place in the presence of nature. This thesis
therefore adopts the following model for distinguishing between modalities
and outlining the overlap between specific types (figure 5 below).
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Figure 5: Developed figure of green exercise categories.

Just as a lack of green exercise studies into the motivation of those currently
engaged in green exercise is an important research gap, a number of other
areas require greater investigation. If green exercise is to be considered as a
modality of physical activity to prevent and manage mental and physical
health, then the generalisability of results is necessary over longer durations,
in different sub-groups of the population and importantly in different forms of
green exercise.
3.5 Knowledge gaps and issues in the green exercise literature
The most recent review into green exercise by Lahart et al. (2019) contends
that the effects of green exercise may not be as prevalent as first thought
and highlighted several knowledge gaps. The researchers state the need for
robust research, which implement long duration study designs. To date, most
studies have sampled students, free of mental or physical disease to
demonstrate the effects of green exercise, which is not representative of the
current society (Bowler et al., 2010). This population group is selected due to
the ease of recruitment and availability. The point raised by Lahart et al.
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(2019) has previously been highlighted with researchers noting that studies
should seek to investigate the effects of green exercise on different
population samples such as sedentary individuals or those raised in nonurban areas (Mackay & Neill, 2010; Rogerson, 2016; Bamberg et al., 2018).
Researchers Bamberg et al. (2018) state that most green exercise studies
cite only testing when conditions were conducive for green exercise and
therefore greater research is required to understand the effect of
meteorological conditions on responses. The authors also highlight that
future green exercise studies should look to use more qualitative research
methods to increase understanding of the relationship between the exercise
and environment response.
Outcome measures are a large part of green exercise research due to the
number of effects which have been proposed to occur from this form of
exercise. Psychological parameters such as cognitions (Mackay & Neill,
2010) and participant differences in beliefs and motivation (Pomfret &
Bramwell, 2016; Dallimer et al., 2014) may allow greater insight into why
people undertake green exercise and the mechanisms behind these. Further,
what differences may occur across different exercise environments, games
or sports also warrants investigation due to the majority of studies solely
examining walking (Rogerson, 2016). This thesis addresses these identified
gaps and methodological weaknesses in order to further enhance knowledge
into the mental and physical effects of green exercise, with the aim of altering
perceptions and attitudes towards exercise in a natural environment.
3.51 Populations samples
It has been recognised that using healthy, active students as subjects for this
type of study reduces the generalisability of results to the wider population.
Thompson Coon et al. (2011) suggested that sub-groups of the population
living with mental health conditions need to be sampled to examine whether
green exercise is a viable method to treat mental health conditions. This is
not to say that green exercise studies have not attempted to sample
participants from sedentary or clinical populations. Berman et al. (2012)
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investigated the effect of exercise environment on twenty male and female
individuals living with major depressive disorder (MDD). Participants
completed the Positive and Negative Affect Schedule (PANAS) mood test
and DSBT prior to conducting a 50-minute walk in a natural or urban
environment. The authors used a counterbalanced, within-subjects design,
with a week break in between trials. The study found following a walk in a
natural environment working memory capacity was five times greater than
with the non-clinical population (Berman et al., 2008). The study also showed
that mood was increased however, only positive affect increased when
comparing natural vs urban settings.
Barton et al. (2012) developed a green exercise programme to improve
mental health parameters. The study sampled 53 members of mental health
groups, who attended one of three groups (swimming, social club, green
exercise), once a week for six weeks. The study found that self-esteem and
overall mood were improved in each of the three groups. The outdoor
exercise intervention resulted in increased levels of self-esteem in
comparison to the social activities group. However, no significant interaction
was found for total mood. Although their study was one of the first to use a
clinical population in green exercise, it was limited in that attendance to the
groups was highly variable and differences between conditions reduced the
generalisation of the results. Fifty percent of green exercise participants
attended only one session across the six weeks, whereas the other clubs
had previously been set up for several years which may have influenced
group dynamics and responses. Participants also self-selected which group
they attended. This reduces the internal validity of the findings, as
participants may have been biased towards enjoying their selected activity.
Finally, in this type of population the use of drugs to treat mental disorders
has been shown to alter affect and thus could have influenced the findings.
It is possible that the lack of research into sedentary persons or those living
with chronic mental and physical health conditions is due to the challenges
regarding sampling and adherence to interventions (Gul & Ali, 2010). Taking
this into consideration, more recent studies in the green exercise field have
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begun to expand the samples used to understand the effects of green
exercise. Askari, Saberi-Kakhki, Taheri and Yassini, (2017) examined the
effect of indoor and outdoor exercise on individuals living with depression. In
contrast to the previous research no difference was found to exist in
affective, cognitive or somatic responses between the two environments.
Several reasons were described by the authors for why this was found,
including the natural area being artificial in an urban greenspace. The use of
pharmacology in combination with each condition may have also influenced
the results.
Clinical participants in terms of stroke patients have also recently been
sampled. Chun, Chang and Lee (2017) examined depression and anxiety in
individuals with chronic stroke. Participants were randomly assigned to an
urban or forest condition and a range of mental health outcomes were
assessed. The study found that the group assigned to a forest condition
experienced significant reductions in anxiety and depression subscales in
comparison to the group assigned to the urban condition. The mixed results
from the discussed studies demonstrates the need for more research into
sub-groups of the population that may benefit from exposure to nature. This
thesis builds on these studies and addresses this gap through using
individuals living with type 2 diabetes to compare the difference in responses
to exercise environment. In terms of the diabetes research field, there has
been a large amount of research into using acute and chronic exercise
programmes to improve physiological parameters in individuals with
diabetes. However, there is a lack of studies investigating the psychological
side of this disease (Van der Heijden et al., 2013). When examining the
psychological benefits to green exercise, it would appear that the results are
promising in addressing the psychological issues associated with the
disease. Diabetes studies unlike many green exercise studies have used
longitudinal study designs to assess the effectiveness of physical activity
interventions. A systematic review was conducted by the author into the role
of the outdoor environment in improving psychological problems in type 2
diabetes patients (Chapter 6).
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3.52 Study duration
A further limitation to the current green exercise literature is the duration of
studies (Rogerson, 2016; Lahart et al., 2019). Rogerson (2016) states there
is a need for more longitudinal study designs to robustly investigate the
effects of repeated bouts of green exercise and whether the effects are
sustained, amplified or simply acute. This evidence can help inform policy
makers into whether they should be promoting the effects of green exercise
to the public. Most green exercise studies adopt an acute timescale, lasting
one-two sessions. Using an acute study design is considered a weakness as
it decreases the validity of the findings. Individuals are more inclined to
undertake exercise for several weeks/months than to simply conduct one
bout (Rogerson, 2016). This was supported by a recent systematic review by
Lahart et al. (2019) who only found 3 longitudinal studies which met the
search criteria underlining the lack of this particular research. The systematic
review highlighted that the three studies that used a longitudinal study design
all compared the effects of indoor versus outdoor exercise. Through
understanding the long-term health benefits to conducting green exercise,
this will provide new evidence to create guidelines and recommendations for
governments and policy makers.
This is again not to say that researchers have not used chronic study
designs to investigate the effects of green exercise (Brown et al., 2014;
Marselle, Irvine, & Warber, 2014; Lacharité-Lemieux, Brunelle, & Dionne,
2015; Glover & Polley 2019). The systematic review by Lahart et al (2019),
discussed a pilot study by Calogiuri, Nordtug and Weydahl, (2015) who used
only two bouts of green exercise over a 2-week period with a 10-week follow
up. The other two studies included in the review (Lacharité-Lemieux et al.
2015; Irandoust & Taheri, 2017) used a 12-week duration intervention as
used in this thesis. Lahart et al. (2019) outlined the studies found positive
effects in terms of enjoyment, future intention to exercise and adherence to
the outdoor modes. Further, physiological benefits were found to exist in
terms of waist-to-hip ratio and salivary cortisol awakening response in the
outdoor conditions. With the most recent systematic review only finding three
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studies adopting a longitudinal study design over such an extensive research
period outlines the need for more research using this methodology.
3.53 Location
The majority of green exercise studies have tended to sample university and
college students. Based on this information, it may be inferred that these
participants reside in large cities or above average populated towns. To the
authors knowledge no green exercise studies have explicitly sampled
participants residing in rural areas. Mackay and Neill (2010) suggested that
future studies should seek to investigate what effect outdoor exercise may
have on individuals from outside urban areas. As a result, the lack of
research into participants from rural communities can be considered a gap in
the present green exercise literature.
3.54 Rural Health and Green Exercise
The research used in this thesis is undertaken in a rural area of Scotland.
Understanding whether the effects of green exercise differ between location
of residence (urban vs. rural) in previous research may reveal important
findings with regard to the analysis of data. Following a literature search, no
green exercise studies were found to have exclusively sampled rural
residents. However, a study by Roe and Aspinall (2011) investigated walking
in rural environments in comparison to urban settings. The study investigated
the differences in restorative outcomes between the two environments on
two participant groups (11 good mental health vs.13 poor mental health).
Whilst the study used a rural environment to conduct the walk, participants
were recruited from the central belt in Scotland (an urban area) which
reduced the generalisability of the findings for rural residents. Thus, the
findings do not provide evidence with regards to how rural dwellers interact
with nature or whether the effects of green exercise are altered in this
population. The findings show that mood in the group with good mental
health was increased following the rural walk but not the urban. However,
mood and mind-set variables were increased following both walks for the
group with poor mental health. The results demonstrate both the
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effectiveness of walking for improving mental health and the role that a rural
natural environment can have in improving mood and cognitive parameters.
For those where accessibility to the natural environment is not possible, new
methodologies have been investigated such as bringing nature into the
home.
3.55 New methodologies
Due to technological advances, nature can now be experienced indoors,
which has been termed ‘virtual nature’ (Valtchanov, Barton, & Ellard, 2010).
Viewing still scenes of nature has been shown to increase restoration
(Laumann et al., 2003), however, this approach has received criticism by
several researchers including Bamberg et al. (2018). The researchers note
solely considering the visual aspect and ignoring other human senses does
not represent the array of stimuli associated with green exercise. With this
considered the research in this thesis adopted methodologies around
physical activity and encourages moving away from solely visual
experimental designs. Through using a virtual reality headset, the individual
can feel like they are in fact in the presence of a natural environment. Virtual
reality (VR) has been defined as “a set of computer technologies, that when
combined provide an interface to a computer-generated world” (Villani, Riva,
& Riva, 2007, p.262). A virtual nature setting will include audio and visionary
stimuli such as bird noises or plant images which make the computergenerated environment vivid and realistic. Valtchanov et al. (2010) explored
the effects of creating a virtual reality forest experience on affect and stress.
The study also implemented a control group (simply viewing nature) to
demonstrate greater effects of immersion into nature. The virtual reality
group were found to experience greater positive affect and decreased levels
of stress when compared to the control group. The findings of this study
demonstrate the potential for bringing nature into the home for those that
have mobility issues or cannot access natural environments due to
infrastructure issues.
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Technology was also investigated in the most recent systematic review by
Lahart et al. (2019) they compared the effects of virtual nature with nonvirtual indoor conditions. The authors found significantly higher affective
valence compared with exercise viewing a blank wall (p<0.001). Further, the
study found increased liking for the virtual activity and likeliness to exercise
(p<0.001) (White, Pahl, Ashbullby, Burton, & Depledge, 2015). However, the
review noted no significant differences between virtual and indoor settings
were observed for energy, fatigue, calmness and anger. The review also
compared virtual nature and green exercise conducted in natural areas. The
researchers found a number of studies which compared virtual nature to real
nature. Interesting findings were observed. Only a non-randomised trial
found any benefits from real nature to exist with regards to positive and
negative affect (Calogiuri et al., 2018). Contrary to this finding Gatersleben
and Andrews (2013) found virtual nature to be more restorative for positive
affect and heart rate than real outdoor walks, but not for attention or
emotions. The mixed findings outline why technology involving simulated and
virtual nature is becoming a new methodological approach to green exercise.
In addition to the use of technology to bring nature indoors, the use of digital
technology to alter attitudes has begun to emerge as a methodological
approach in green exercise studies. Researchers Flowers et al. (2018)
investigated ‘expectation’ effects in green exercise. The study used a singleblind, randomised, mixed design to explore whether a promotional video
outlining green exercise benefits would enhance the responses to green
exercise. The study sampled 60 participants (19 female, 41 male, mean
age= 19.9(18-51). The study used four groups, two control groups (indoor vs
outdoor) and a treatment (video indoor vs outdoor). Each participant was
required to conduct 15-minutes of ergometer cycling in their randomised
group. The results of the study found that the group that were shown the
video had increased psychological outcomes (17% increase in vigour,
compared to a 5% increase indoors). Further, there was a significant
increase in psychological wellbeing within the treatment group. The same
video also had a negative effect amongst the indoor exercisers in the
treatment group. The study highlights that preconceptions of benefits may
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help to enhance the actual benefits gained during green exercise. The study
had many strengths to it which included a robust study design and the use of
control groups. The authors did note limitations to the work including the
study was exclusively focused on expectancy effects and did not take into
account other confounding variables. Moreover, when using a stationary bike
this may not be truly reflective of a dynamic green exercise experience. The
authors note that future studies should be conducted to investigate how
promotional tools can be used to enhance outcomes. This thesis builds on
this study, with the aim of testing whether a developed promotional video can
increase green exercise participation through altering motivations, attitudes
and perceptions.
3.6 Conclusion
This chapter discussed findings across various methodological approaches
in the current body of green exercise literature. As outlined in Chapter 1
increased urbanisation, disconnect with nature, reductions in physical activity
and increases in sedentary technology use, may have led to increases in
mental health disorders such as depression, anxiety and stress. Previous
studies have shown numerous mental and physical benefits that green
exercise can provide. Green exercise may be one mechanism to address the
range of physical and mental health issues associated with the worldwide
physical inactivity epidemic. However, greater evidence is required so that
policy makers can reliably prescribe green exercise to prevent and manage
these health conditions. Table 6 (below) outlines each of the identified gaps
from the literature review and maps them with chapter aims.
Table 6: Mapping identified gaps in the literature onto chapter aims

CHAPTER

GAP IN THE LITERATURE
ADDRESSED
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CHAPTER AIMS

4

5

6

7

•

There is a need for an
investigation into the
different types of activities
which can be conducted in
a natural environment and
if this impacts the benefits
obtained from conducting
green exercise.

•

It is unclear what milieu of
factors are involved in the
benefits of green exercise
such as cognitions during
exercise.

•

There has been a lack of
qualitative research in the
green exercise field.
There has been a lack of
longitudinal research using
repeated bouts into the
effects of green exercise.

•

•

To investigate the
difference in responses to
green exercise between
walking and golf.

•

To examine if attention
restoration is altered
across different modes of
outdoor activity.

•

Adopt a mixed-method
study design to get a
better understanding of the
differences between
activities.

•

Understand whether the
effects of green exercise
improve over a 12-week
intervention.

•

Previous studies have
failed to consider the
effects of meteorological
conditions.

•

Investigate whether (rain,
sun, precipitation,
temperature) alter the
effects of green exercise.

•

There has been a lack of
green exercise studies
which have sampled
sedentary or clinical
cohorts.

•

•

There has been a lack of
type 2 diabetes studies
which have examined
psychological problems
and the role that the
exercise environment can
improve this.

Conduct a systematic
review on type 2 diabetes
studies which have
investigated psychological
problems using an outdoor
physical activity
intervention.

•

Investigate whether
previous
type 2 diabetes studies
have considered the role
of nature in improving
psychological problems in
this population.

•

Investigate whether
walking outdoors is
effective in improving
psychological parameters
(depression, stress and
anxiety) of individuals
living with type 2 diabetes.

•

Investigate whether
walking in isolation

•

The influences of outdoor
vs indoor walking on a
clinical population.

•

The use of a control group
to better discover the effect
of outdoor exercise.

•

The sampling of individuals
living with a chronic health
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condition

8

•

•

•

9

•

•

improves these outcomes.

It has not been fully
explored what differences
in motivation exist between
different forms of outdoor
exercise modalities.
It is not clear how attitudes
and motivations may
influence usage of
greenspace.
Qualitative research has
been underutilised in the
green exercise research
field.
The use of a promotional
video to communicate
green exercise benefits.
Promoting green exercise
to the general public.
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•

Explore the varying
motivations across
different modes of outdoor
exercise.

•

Discover the primary
motives for conducting
green exercise

•

Discuss a new form of
classifying modes of green
exercise activities.

•

Discover whether the
development of a
promotional video can
alter attitudes, motivations
and perceptions of green
exercise.

Chapter 4: How does the mode of exercise influence the
benefits obtained from outdoor exercise?
4.0 Preface
The literature review in Chapter 3 highlighted the various benefits that can be
elicited through conducting exercise in the presence of nature. Conducting
green exercise has been shown to increase affective responses and improve
cognitive performance. However, if governments and policy makers are to
prescribe green exercise as a viable method to improve health, greater
investigations are required to understand whether the effects are evident
across different modes of green exercise. In the previous chapter, (Chapter
3) it was identified through a literature review that walking and cycling are
primarily the two modes of green exercise studied, which does not make the
findings generalisable to those conducting other green activities. Due to the
range of activities that can be conducted in a natural environment it is
unclear whether these effects are consistent across different forms of
outdoor activity. Based on this assessment, the research presented in this
chapter adopted a mixed methods study design to investigate whether acute
bouts of two green exercise modes alter restorative benefits such as mood
and affect, cognitive performance and perceived exertion. This chapter
explores how directed-attention performance, affective parameters and
perceived exertion may differ between green exercise activities and the
potential role that nature has as a distractive stimulus (dissociative cognition)
during the differing activities. Golf was selected as a form of green exercise
activity to be used. This chapter begins by highlighting previous research
which relates to specific elements of the study. The chapter then goes on to
describe the rationale, selected methodology and finally the results and
discussion of the study.
4.1 Introduction
4.11 Walking for health
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Previous research has shown walking to be the most popular mode of
recreational physical activity amongst adults worldwide (Simpson et al.,
2003; Kerr et al., 2006). Previous research has found walking to have higher
adherence levels than vigorous exercise (Ekkekakis et al., 2008). Ekkekakis
et al. (2008, p.247) outlined several facilitators to using walking towards
meeting physical activity levels, noting that it can be conducted at a
‘‘moderate’’ intensity, is familiar, convenient, inexpensive, and has a low risk
of skeletal–muscular injuries”. Physiological benefits of regular walking
include a reduction in the risk of heart disease, stroke, high blood pressure,
obesity, osteoporosis, and diabetes (Warburton et al., 2006). In the current
green exercise literature field, the majority of studies have primarily used this
mode of physical activity (walking) to demonstrate the benefits of conducting
exercise in the presence of nature (Lahart et al., 2019). However, the key
issue with using only this modality of exercise to demonstrate the benefits of
green exercise is that it may not necessarily reflect the wide array of outdoor
activities which come under the framework of green exercise. Whilst using
walking may allow the most reliable findings to be shown due to the ease of
controlling intensity, it reduces the generalisability of the findings. It is
therefore difficult to make claims that green exercise offers synergistic
benefits to mental and physical health when walking has been the primary
mode used to demonstrate the effects.
If researchers, government policy makers and health professionals want to
reliably prescribe green exercise as a mode that can prevent and manage
health conditions, more research into the other forms of activity which take
place in natural areas require investigation. The very definition of green
exercise “physical activity that takes place in the presence of nature” (Pretty,
2004, p.7) automatically includes a wide range of activities. Locations
identified as areas to conduct green exercise include; woodlands, beaches,
mountains or hill trails, local public parks and gardens (Gladwell et al., 2013).
Therefore, more research is required to understand whether the proposed
benefits of green exercise are evident in sports or activities where the focus
is not primarily on the environment.
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4.12 Attention restoration
As outlined in the introduction of the thesis (Chapter 1), it has been proposed
that a combination of the human senses, modes of attention and cognitions
during exercise may mediate the effects of green exercise (Berman et al.,
2008; Akers et al., 2012; Rogerson & Barton, 2015). As discussed in the
introduction to this thesis, one of the core theories into the effects of green
exercise is the ART (Kaplan, 1995). This theory is based upon the natural
environment promoting the use of involuntary attention, which may provide
recovery from mental fatigue (Berman et al., 2012). Several studies have
examined the ART in a green exercise setting. Berman et al., (2008)
investigated the role of the environment in improving directed-attention
performance. The study found that following a 50-minute walk participants
performed significantly better at the DSBT following walking in nature, but not
in an urban environment. These results have been supported by Berto
(2005) and Hartig et al. (2003). Whilst this evidence supports the capacity of
green exercise to improve directed-attention performance, what has not been
sufficiently investigated is whether different forms of green exercise may alter
these benefits when the intensity, duration and exercise setting are similar
(Rogerson et al., 2016; Barton et al., 2009).
Researchers have theorised that exercise in a natural environment
encourages a more externally focused, dissociative attentional style to be
used. This has been proposed to distract exercisers from feelings of overexertion, thus resulting in more positively valenced affect and mood (Focht,
2009; Harte & Eifert, 1995). Whilst an outdoor activity such as golf is
conducted at a low intensity in a highly natural environment, it however
requires an associative attentional style when performing a shot, planning
tactics and assessing distances (Stevenson, Hayes, & Allison, 2009;
Perkins-Ceccato, Passmore, & Lee, 2003). Consequently, it may be
hypothesised that the individual is not as distracted by the natural
environment due to the directed attention required to perform an action.
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4.13 Golf and green exercise
This chapter presents research which investigated whether the proposed
benefits of green exercise were evident in other forms of activity, other than
walking. The research collected for the current chapter is now reporting
primary data, which is used to answer research question 1. As such a study
design has not compared the effects of conducting golf in nature to walking,
the research is novel and original. Golf was selected as a green exercise
activity for comparison for several reasons.
•

Golf is conducted in a highly natural environment.

•

Golf is similar in intensity to walking (Murase, Kamei, & Hoshikawa,
1989).

•

The duration of play can be selected by the participant.

•

Elements of golf can be performed by individuals of all ages and
abilities (Murray et al., 2017).

•

Golf can be conducted individually, which removes the effects of
group dynamics.

•

It can be conducted year-round, in almost all seasons and weather
conditions.

Previous research into golf has shown positive findings in terms of benefits to
mental and physical health (Walker Research Group, 2011; Griffen, Murray,
& Hawkes, 2018; Grov & Dahl, 2019). In a review of the wellness benefits of
golf the Walker Research Group (2011) showed a number of physical and
mental benefits obtained from playing golf. Further, Carless and Douglas
(2004) used golf as a programme to treat individuals living with severe and
enduring mental health problems. The study demonstrated the beneficial
effects of golf through high attendance rates, enthusiasm and the social
interaction following each session. In a recent study Schulze (2019) found a
golf intervention to increase resilience within children, resilience has been
linked with reductions in negative mental health conditions (Foster et al.,
2019). The psychological benefits that occur from playing golf can be
attributed to a number of factors. The social element allows participants to
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meet and socialise with friends whilst playing sport (Carless & Douglas,
2004). Golfers conduct low intensity exercise, covering distances upwards of
10km in a round which can promote increases in mood (Walker Research
Group, 2011). Further, the challenge, personal development and distraction
from everyday problems has been hypothesised to enhance psychological
parameters. However, counterintuitively, many golf studies have not
considered whether the natural environment further influences these
improvements to health.
4.14 Rationale
Previous green exercise studies have suggested the need for research in
this area as it remains unclear what milieu of factors may be involved in
determining the effects of green exercise. Numerous studies have
investigated the difference between intensities, environmental settings and
time spent in nature. However, few have investigated if differences exist
between different forms of activities in a natural environment. Rogerson et al.
(2016) suggested the need for identifying remaining gaps in green exercise,
where the focus on the activity is greater for example during games or
sports. This point was echoed by Han (2017) who notes green exercise
studies need to investigate a range of physical activities, participants and
environments. Identifying and understanding what factors and types of green
activities promote and enhance health benefits was deemed an important
research area of this thesis in order to advance knowledge on green exercise
as a method to treat and manage health conditions. Further, examining the
response to different activities conducted in natural settings will allow health
practitioners and policy makers to understand what forms of green exercise
to promote to the public. In terms of the study design, researchers Bamberg
et al. (2018) also highlight that future green exercise studies should look to
use more qualitative research methods to increase understanding between
the exercise and environment response.
4.15 Research Questions
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This chapter aims to assess whether different responses exist between
conducting walking and golf in a natural environment. The following research
questions were developed to answer the overall question.
1. Do differences exist between the number of exhibited associative and
dissociative thoughts between 30-minutes of walking and golf?
2. Do differences exist in directed attention performance between walking
and golf following 30-minutes activity?
3. Do differences in affective responses exist between walking and golf
following 30-minutes activity?
4. Do participants in each group perceive the activity to be of different
intensity?
4.16 Hypotheses
1. There will be no difference between the groups in terms of the number
of exhibited dissociative thoughts (null hypothesis).
2. There will be no difference between the groups in terms of the number
of exhibited associative thoughts (null hypothesis).
3. No difference will exist in improvement between the golf and walking
groups on a working memory test (null hypothesis).
4. No differences will exist between the groups for improvements to
revitalisation, tranquillity, physical exhaustion and positive
engagement (EFI) or Feeling Scale/ Felt Arousal Scale (null
hypothesis).
5. No differences will exist in rating of perceived exertion between the two
conditions (null hypothesis).
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6. No difference will be seen to exist between intensity (steps) between
the two conditions (null hypothesis).
4.2 Method
4.21 Research design
The research carried out for this chapter used a mixed method, betweengroups design to compare the responses to green exercise between walking
and golf. Tashakkori and Teddlie (2010) state, that adopting a mixed‐method
study design, may strengthen research and reduce the likelihood of missing
important information. Further, there has been a lack of studies adopting
qualitative research methods within the green exercise field, which may
reveal more important findings in advancing knowledge. Participants in the
two conditions were required to conduct the activity for 30-minutes. This time
duration was selected to meet the current daily physical activity guidelines
(Haskell et al., 2007; WHO, 2018). This duration has also been shown to be
sufficient to promote increases in mood parameters (Peacock, Hine, &
Pretty, 2007; Plante et al., 2007; Park, O'Brien, Roe, Thompson, & Mitchell,
2011; Barton & Pretty, 2010). Further, a meta-analysis by Petruzzello,
Landers, Hatfield, Kubitz and Salazar (1991) demonstrated that exercise
conducted longer than 21 minutes can achieve significant mental health
improvements. Participants were required to walk at a self‐selected intensity,
increasing the validity of the study through replicating a real‐world
experience. Walks were completed at a rural local park and a golf course.
Golf participants were instructed prior to data collection to use a trolley to
transport their golf clubs to reduce supplementary fatigue. Data collection
took place from late October until mid‐May. During the data collection period,
the weather was typically cloudy, and temperatures ranged from 0–19 °C. No
sessions were cancelled due to inclement weather. Trials were completed at
the same time of day (+ or - 2 h).
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4.22 Study sample
A total of 20 participants were recruited to take part in the study, equally
divided between the two modes of green exercise (golf condition: 10, walking
condition: 10, mean age = 29.6 years SD = 7.14, Male = 17 Female = 3).
Participants in the walking condition had an average body mass index (BMI)
of 22.46 and were deemed active based on the Leisure Time Exercise
Questionnaire (LTEQ) responses. The majority of walking participants only
conducted recreational leisure exercise. Golf condition participants were
members of a golf club in Scotland and had a range of handicaps (3–28),
experience in the sport ranged from 1 year to 15 years and time spent
training each week was varied (4–28 h per week). Participants in the golf
condition had an average BMI of 24.91 and were active based on LTEQ
responses.
The study sample size was estimated using a priori power calculation using
the software G‐power version 3.1.9.4 (Heinrich‐Heine‐Universität Düsseldorf,
Düsseldorf, Germany) (Faul, Erdfelder, Lang, & Buchner, 2007). The
calculation used an alpha value of 0.05, with a moderate effect size 0.5—as
used in previous studies (Focht, 2009)- and a power value of 0.8. The results
of the calculation highlighted a study size of 12. This sample size was
comparable to similarly conducted studies (Focht, 2009; Akers et al., 2012;
Ekkekakis et al., 2008; Rogerson et al., 2016). Due to the minimal
performance experience required to participate in golf, randomisation was
not possible and, therefore, participants were self‐selected into the two
conditions. Through using a variety of golf handicaps, it was intended that a
range of cognitions would be captured as lower handicaps have been shown
to engage in more associative styles of thoughts (Perkins-Ceccato et al.,
2003).
4.23 Measures
Both quantitative and qualitative research methods were used to allow a
robust investigation into the differences across the two forms of green
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exercise as outlined in Chapter 2 of the current thesis. Self‐reported
measures were used to assess affect and ratings of perceived exertion.
Objective data was collected in the form of thoughts/cognitions during the
specific activity and step counting. Directed‐attention performance was
assessed via a short working memory test (DSBT).
4.3 Procedure
Following ethical approval from the University of the Highlands and Islands
ethics board (ETH905). A combination of purposive and convenience
sampling methods were used to recruit participants. Purposive sampling was
used to recruit golf participants due to the experience required to conduct the
activity. For the walking group a convenience sampling method was used in
that the first volunteers which met the inclusion criteria were sampled.
Participants were recruited through posters placed on notice boards around
local golf courses and community areas. The researcher also visited the golf
course club house on days of competitions to directly recruit individuals.
Individuals who expressed interest in taking part in the study via
phone/email/social media were then provided with the participant information
sheet before confirming a date for testing. On the day of testing, the
participant first completed the PAR‐Q and LTEQ to ensure readiness to
exercise. The EFI, FS and FAS questionnaires were conducted to assess
affect. The DSBT was then administered by the researcher to assess
attentional focus. Finally, the participant was then fitted with the recording
device and pedometer. The researcher followed behind the participant to
avoid any unnecessary distraction. At three intervals (10, 20, 30 min), the
researcher requested the participant to speak into the recording device for
ten seconds about their current thoughts. At the midway point (15-minutes),
the researcher also collected the level of perceived exertion. To ease the
data collection, the researcher held up a sheet detailing the Borg Scale and
participants verbalised their responses and/or pointed to the appropriate
value. Following the 30 min elapsing, each group stopped immediately and
completed the EFI, FS, FAS and the DSBT.
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4.31 Data analysis
Quantitative analysis primarily compared between‐group differences. The
independent samples t-test was predominately used to test each hypothesis.
There are a number of assumptions that are required to be met before this
test can be conducted. In order to conduct the independent samples t-test
the analysis must be on one independent variable between two unrelated
groups (walking/ golf), with independence of observations. Further, the
dependent variable must be measured at the continuous level
(dissociative/associative cognitions, steps, gain scores). The dependent
variable within each group should also be approximately normally distributed
and have no outliers. Normality was checked using the Shapiro-Wilk
normality test (Shapiro, Wilk, & Chen, 1968). As the current study had a
sample size of 20, whilst seen to have less statistical power than other
normality tests, it was viewed to be the most appropriate for assessing
normality within smaller sample sizes (Razali & Wah, 2011). Outliers were
assessed through visual inspection, graphing the data in a boxplot (Sun &
Genton, 2011). Finally, the data between the groups requires homogeneity of
variance. Levene's Test for equality of variances was conducted to ensure
this was not violated.
If the data was found to violate any of the assumptions, the non-parametric
Mann-Whitney U test was used to analyse the data (McKnight & Najab,
2010). The Mann-Whitney U test was also used to compare the differences
of perceived exertion between the two conditions. The Mann-Whitney U test
does however come with its own assumptions that are required to be met
prior to conducting the test. The test requires one dependent variable
(continuous or ordinal), an independent variable consisting of two groups and
independence of observations. The primary assumption is to ensure that the
distribution of the data for both groups is similar. If the two sets of data have
different distributions then the test is used to analyse whether statistically
significant differences exist between the mean ranks as opposed to the
medians (Laerd Statistics, 2015).

107

Within groups analysis was also conducted for performance on the DSBT,
this was assessed by the non-parametric Wilcoxon signed-rank test. The
assumptions of the Wilcoxon signed-rank test require that the data is
continuous or ordinal between two related groups and that the distributions of
the differences between the scores of both groups are symmetrical (Rosner,
Glynn, & Lee, 2006). If the assumptions for this test were not met, the sign
test would be conducted. The assumptions of the sign-test require one
dependent variable which is continuous or ordinal, one independent variable
that consists of related groups and independence of observations. Each
statistical test’s assumptions were conducted prior to running the test and
are provided in Appendix 14.
Hypothesis testing
To test hypotheses (1,2,6) the independent samples t-test was used if all the
assumptions were met. The Mann-Whitney U test was used if an assumption
was violated. To test hypothesis 5, a Mann-Whitney U test was conducted to
compare any differences in perceived exertion between the groups during
the session. To test hypothesis 3 and 4, Salkind (2010) notes that the use of
the independent samples t-test is appropriate for studies in which two groups
are included, where the aim is to understand whether more gain was evident
within one of the groups. Thus, the independent samples t-test was
conducted on the gain scores (post test – pre test) of the DSBT and affective
outcomes (EFI subscales, FS, FAS). If the assumptions of the test were
violated the non-parametric Mann-Whitney U test was used to analyse the
data. Hypothesis 3 was also tested within groups, using the Wilcoxon-signed
rank test to understand whether a significant improvement in performance
was seen within the respective conditions.
4.32 Qualitative analysis
From the transcribed data, a thematic analysis was conducted. This process
was outlined in detail in Chapter 2.
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4.4 Results
Table 7 (below) outlines the characteristics of the sample used in this study.
Table 7: Descriptive statistics of study sample and exercise responses
Measure

Mean

SD

Age (years) Whole sample

29.6

7.14

Walking Group

34.7

15.5

Golf Group

24.6

2.88

Golf: 2.9

1.73

Walking: 1.7

1.34

Golf: 3.8

1.93

Walking: 4.5

1.72

Golf: 4.6

2.27

Walking: 6.6

0.84

Walking Group

3116.2

367.29

Golf Group

2242.7

306.41

Walking group

11.7

1.42

Golf group

11.7

0.95

LTEQ (session/week)
Strenuous
Moderate
Mild
Steps conducted

RPE (during session)

Note. Mean; SD=Standard Deviation; LTEQ= Leisure time exercise questionnaire;
RPE= Rate of perceived exertion.

4.41 Cognitions
With reference to hypothesis 1, an independent-samples t-test was run to
determine if there were differences in the amount of dissociative and
associative cognitions exhibited between the golf and walking groups. There
were no outliers in the data, as assessed by inspection of a boxplot.
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Dissociative cognitions for each exercise condition were normally distributed,
as assessed by Shapiro-Wilk's normality test (p > 0.05), and there was
homogeneity of variances, as assessed by Levene's test (p = 0.217). The
walking condition exhibited significantly more dissociative cognitions (mean:
4.90 ± 2.47) than the golf condition (mean: 1.50 ± 1.58), there was a
statistically significant difference of 3.40 95% CI (-5.35 to -1.45), t(18) = 3.666, p = 0.002.
With regards to hypothesis 2 (associative cognitions exhibited during the two
conditions), there were no outliers in the data, the data were normally
distributed (p > 0.05), and there was homogeneity of variances, as assessed
by Levene's test (p = 0.114). The golf condition exhibited significantly more
associative cognitions (mean: 8.10 ± 2.02) than the walking condition (mean:
5.50 ± 2.55), there was a statistically significant difference of 2.60 95% CI
(0.43 to 4.76), t(18) = 2.52, p = 0.02.
4.42 Intensity and perceived exertion
To test hypothesis 5, for the RPE during the session for the respective
activities, the non-parametric Mann–Whitney U test was used to analyse the
data. The distributions of the RPE data of the two conditions were not similar
as assessed by visual inspection. The RPE for the walking condition (mean
rank: 10.10) and the golf condition (mean rank: 10.90) were found to be not
significantly different, U = 54.00, z = 0.32 p = 0.79.
To test hypothesis 6, the assumptions for the independent samples t-test
were violated for the total number of steps conducted due to an outlier.
Therefore, a Mann-Whitney U test was conducted to compare the differences
between the walking and golf condition. The distributions of the step data for
the two conditions were not similar as assessed by visual inspection of a
boxplot (Appendix 14). The total conducted steps for the walking condition
(mean rank: 15.10) and the golf condition (mean rank: 5.90) were found to be
significantly different, U = 4.00, z = -3.477 p < 0.01.
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4.43 Directed attention performance
An independent-samples t-test was run to determine if there were differences
in the gain scores of the DSBT between the walking and golf group
(hypothesis 3). There were no outliers in the data. DSBT scores for each
condition were normally distributed (p > 0.05) and there was homogeneity of
variances, as assessed by Levene's test (p = 0.125). No significant
difference was found to exist between the gain scores of the two conditions
t(18) = 2.021, p = 0.058.
To test within-group differences (pre/post) on performance of the DSBT the
Wilcoxon signed-rank test was used to analyse the data. However, the
assumptions of this test were violated in that the data distributions were
found to be different. Thus, the sign test was used to examine the data. A
sign test was conducted to determine whether there was an improvement in
performance of the DSBT within the golf condition. Of the 10 participants
only 5 showed a positive improvement following the green exercise session,
3 participants’ performance were reduced and 2 participants showed no
improvement. As a result there was no significant median increase in DSBT
performance p = 0.72. For the walking condition, of the 10 participants, 7
showed a positive improvement following the green exercise session and 3
participants showed no improvement. The sign test demonstrated a
significant median increase in DSBT performance p = 0.01. The results are
presented below in table 8.
Table 8: Digit Span Backwards Test performance
Golf Condition

Walking condition

Mean (SD)

Mean (SD)

Pre

Post

Pre

Post

5.4 (1.51)

5.2 (1.87)

4.7 (1.95)

5.9* (1.52)

*Significant difference between groups (p<0.05)
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4.44 Affective responses
Table 9 (below) shows affective responses from the golf and walking
participants.
Table 9: Affective responses for the two conditions
Measure

Walking Condition

Golf Condition

Mean

SD

Mean

SD

Pre

2.0

1.83

3.4

1.26

Post

3.5

1.58

3.9

0.99

Feeling Scale (FS)

Felt Arousal Scale (FAS)
Pre

2.6

0.97

2.5

0.85

Post

2.4

1.51

2.2

0.92

Pre

4.9

2.18

7.3

2.54

Post

9.5

2.01

7.1

2.73

EFI Subscales
Revitalisation

Positive engagement
Pre

7.3

1.77

8.1

3.03

Post

9.7

2.0

8.5

1.51

Pre

7.2

1.87

7.4

3.69

Post

9.5

2.55

8.6

1.9

Pre

6.4

3.34

4.8

2.3

Post

3.1

2.42

4.9

1.91

Tranquillity

Physical Exhaustion

Independent samples t-tests were conducted on the gain scores from each
of the collected affective measures (hypothesis 4). For the FS, the
assumptions of the independent samples t-test were violated, as the data for
the golf condition was found to be not normally distributed (p = 0.01). As a
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result a Mann-Whitney U test was conducted on the gain scores. The
distributions of the FS gain score data of the two conditions were not similar
as assessed by visual inspection. There was no statistically significant
difference in FS gain scores between the conditions, U = 36.5, z = -1.04, p =
0.31. An independent samples t-test was conducted on the gain scores of
the FAS to compare the differences in improvement over the session. No
outliers were identified, the data were found to be normally distributed (p >
0.05) and had homogeneity of variance as assessed by Levene’s test (p =
1.00). No statistically significant difference was found to exist between the
conditions t(18) = 0.151, p = 0.88.
4.45 Categorical affect
Independent samples t-tests were also used to analyse gain scores from EFI
subscales to assess differences in improvements between the two
conditions. All the assumptions were met for the revitalisation, tranquillity and
physical exhaustion subscales. For the revitalisation subscale a significant
difference in improvement was found to exist, with the walking condition
improving more than the golf condition t(18) = 7.981, p < 0.01. A significant
difference in improvement was found to exist between the two conditions for
the physical exhaustion subscale, with the walking condition demonstrating a
greater reduction t(18) = 2.608, p = 0.01. However, no significant difference
in improvement was found to exist between the two conditions for the
tranquillity subscale t(18) = 1.015, p = 0.32. For the positive engagement
gain scores, outliers were found to exist which violated the assumptions of
the independent samples t-test and thus a Mann-Whitney U test was used to
analyse the gain scores. The distribution of the data was not similar between
the two conditions. A statistically significant difference in gain scores
between the conditions was found, with the mean rank of the walking
condition being greater U = 18.5, z = -2.412, p = 0.01.
4.46 Qualitative analysis
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Results from the thematic analysis demonstrated several similarities and
differences between the two forms of green exercise. Examples that
evidence these themes, alongside the rationale for their development are
discussed in this section. Figure 6 (below) displays the themes, sub‐themes
and codes in a hierarchy framework.

Figure 6: Codes and themes presented from the thematic analysis

As a deductive approach was conducted on the data, the main themes were
generated primarily via the predetermined research question. The main
themes were labelled as the two green exercise activities (golf and walking).
The two main themes consisted of several similar sub‐themes; golf (task,
environment, feelings) and walking (task, feelings, nature). The primary aim
of the thematic analysis was to determine whether differences existed in
participants experience and perception of the two green exercise activities.
Further, to provide information around causality and a greater depth of
understanding to the quantitative findings.
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Within the main theme of golf, there were several interesting findings from
the qualitative data collection. Each sub‐theme interlinked, and it was evident
that the task or outcome of an action directly influenced the participants’
perception of the environment. Further, the task consequently altered
participant’s feelings during the activity based on their perceived success or
failure of the varying tasks associated with successful performance in golf. It
may also be considered that expectancy effects play some role in mediating
the benefits of green exercise. For example, if a golfer expects to perform
well and does not meet the desired level, it is likely that negative feelings
such as stress and frustration may negate any potential benefits offered from
green exercise. Moreover, the participants’ skill level may have influenced
what degree of thoughts were related to performance. Research has shown
highly skilled performers will analyse more variables and stimuli than lower
skilled ones (Perkins-Ceccato et al., 2003).
Sub‐theme: Environment
Participants in the golf condition consistently acknowledged elements of the
environment (sand, trees, wind, grass, colours). However, these were related
to influencing performance rather than aesthetics. This was expected as
participants in this group are consistently interacting and assessing natural
features during play. The colour green was frequently cited; however, this
was typically in relation to the putting surface in golf and not the scenes of
the natural environment. It might be considered that these participants, rather
than being distracted by natural stimuli which can promote restoration, in fact
perceived natural elements instead as obstacles which caused negative
psychological responses. Some examples of this are demonstrated below.
Participant 2: “I’m thinking about the wind direction coming right into
my face and the fact that if I hit a wood it’s going to rise up high, so instead I
am going to play a low 3 or 4 iron which will leave myself with a full shot into
the green.”
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Participant 10: “I’m thinking about my last shot which I just put into the
trees and then the sand, which annoyed me but overall it was a good half an
hour play.”
Participant 9: “Just thinking about my approach shot onto the green
and how I’m going to judge the distance of the putt and starting to read the
line whether it’s going to go left to right which I think it is by walking up to the
green now, also the weather has got a lot better which is also making me feel
better.”
Finally, what motivates an individual to seek out green exercise may also
alter what degree of benefits are attained. If the participant conducts a form
of green exercise to get outdoors and enjoy the activity, it is possible that
they will take in far more stimuli from natural sources, opposed to the
participant who is driven by achieving a specific performance goal.
Sub‐theme: Feelings
The participants in the golf condition outlined a range of feelings during the
activity. Contrastingly to what green exercise studies have previously shown,
participants stated negative emotions such as annoyance and stress. Whilst
these responses may support findings from the quantitative results that mood
and affect were not significantly improved, anecdotal responses from the
golfers still highlighted several positive responses such as relaxation,
excitement and happiness that occurred during and after play, which is
demonstrated in the responses below.
Participant 10: “Right, I am thinking about it’s obviously quite hot, I am
pretty tired after climbing up the hill at the second, so I am just thinking about
slowing down and catching my breath back before I get to my ball which I
can see already.”
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Participant 3: “I’m walking along thinking about my next shot, and it’s a
really nice day, it’s sunny and I’m feeling relaxed, just going to chill out after
golf.”
Participant 6: “Just holed a massive putt, I feel really relaxed and was
excited with the putt, em I’m getting onto the next hole and going to make it
bigger and better.”
These highlight the wide spectrum of emotions during task‐related forms of
green exercise. It appears that the outcome of a task will alter the
psychological response depending on the perceived outcome.
Sub‐theme: Task
The majority of responses recorded discussed some element of performance
of the task. Participants frequently voiced thoughts regarding the location of
their ball, the distance from their ball to the identified target and which golf
club they would select to perform the desired action. Consequently, the task
which the participants were conducting altered their perceptions of the
environment; for example, trees were viewed as an object to stop an
individual achieving their goal. Further, as a result of a poor execution of a
task, participants would describe negative feelings. On the contrary, if a
participant performed well at the given task, positive emotions would be
displayed. The responses below demonstrate how the task and outcome
may have influenced thoughts. With these participants, their attention will be
largely on the task, further previous research has shown a narrow focus of
attention is required for peak performance in golf (Cohn, 1991) and thus,
external stimuli such as nature may be ignored. The following responses
demonstrate how participants were consistently thinking about the activity.
Participant 9: “I am thinking about my putt just about to come up, I’ve
got a good birdie chance, I’ve just parred the first couple holes so it would be
good to get the first birdie of the round, just thinking about that really.”
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Participant 8: “Just basically thinking what club to use to approach this
next green, where the flag is positioned, em it’s at the far left and I’m at the
right of the fairway so it gives me a good approach shot into it and also there
is clear skies now without the wind and rain.”
Participant 1: “Ok again just thinking about the shot I am about to play,
I hit the fairway off the tee and now about to approach from about 50,60
yards. So just looking to hit the ball low and roll it onto the green.
Walking condition
Participants’ responses in the walking group were similar to those reported in
previous green exercise studies (Barton et al., 2009; Ekkekakis et al., 2008;
Marselle et al., 2014). Participants responded with thoughts related to
positive feelings or emotions as a result of conducting a walk in a natural
environment. The sub‐themes overlapped in some instances, for example,
participants would note that elements of nature resulted in positive feelings
or thoughts related to the task. However, there were negative elements of
nature (wind, temperature) and physiological responses such as sore legs or
muscles, which have been under reported in previous research. Participants
highlighted these elements as evoking negative responses and emphasises
the importance of including qualitative research methods in green exercise
studies.
Sub‐theme: Nature
As hypothesised, participants in the walking group tended to be increasingly
focused upon the environmental settings in which the activity was taking
place. The sub‐theme was comprised of several different codes with
participants frequently noting affordances offered from the natural
environment such as weather conditions, wildlife, temperatures and surfaces.
Participants also noted lighting, season and smells they experienced during
the walk.
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Participant 3: “I’m thinking about the surroundings of the park, I’m
aware of the birds and em, yeah just out walking.”
Participant 5: “I’m thinking about how nice a day it is, how green and
pretty the fields are and yeah I’m feeling peaceful.”
Participant 9: “I guess feeling a bit warm, em that’s kind of really all I
am fixated on. And yeah just looking around, thinking about how new this
place looks and feels, when I was growing up around here it was generally
fields which is quite an amusing thought.”
Sub‐theme: Feelings
Participants noted positive feelings such as relaxation, peacefulness,
increases in affective valence, mental restoration and even nostalgia during
walking. However, some participants, whilst walking, also noted feelings of
fatigue, reduced body temperature and sore muscles. The results
demonstrate that whilst walking in nature can promote increases in mental
parameters, individuals can still experience physiological discomfort, which is
rarely highlighted in green exercise studies. The term mental parameters is
used in the current thesis to describe the range of effects that can occur
psychologically from conducting green exercise. These effects are not
exclusive to mental health outcomes (anxiety, depression, stress, wellbeing),
but also psychological outcome parameters such as cognitive performance
and mood/affect. Further, participants stated they felt they had a “clearer
head”, which the author interpreted as a form of mental restoration. The ART
notes that as a result of using indirect attention such as viewing nature, can
provide such benefits and thus the study provides support for this.
Participant 2: “Just thinking it’s a lovely walk, feeling quite energised,
there are lovely surroundings, em if I didn’t have work I could do this every
day and anytime especially in the winter.”
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Participant 2: “Ok so I’m feeling good, I actually feel like I want to keep
going. I could do another tour of the hill, I liked the uphill bits and then the
downhills as it gets the heart going but it’s just made me feel good, whilst
thinking about a lot of things such as work and the nice smells.”
Participant 4: “Legs are feeling a little sore, but its been a nice bit of
exercise, it’s cleared the nose as I have a cold, em that’s it, been a lovely
day for a walk.”
Sub‐theme: Task
Contradictory to what was hypothesised, participants conducting the walk
condition still noted several thoughts directly related to the task. However, it
was the least reported of the six sub themes. It was hypothesised that as a
result of walking in a natural area, participants would exhibit significantly less
associative thoughts and a greater focus would be placed on the
surroundings and thoughts away from the activity. Participants thoughts
regarding the walk were related to exercising and physical activity, the
duration of the walk and on occasions, contentment to be finished the walk.
Walking group participants would also discuss the route and how the walk
allowed them to daydream and plan ahead for the rest of the day.
Participant 10: “It’s been a really enjoyable walk actually, I feel like I’ve
had a good bit of exercise and weather has been brilliant, so yeah it’s been
enjoyable so far and eh looking forward to going back now.”
Participant 3: “Yeah so I’m just thinking about how I’ve enjoyed getting
out of the house for a bit, it’s been a fine half an hour walk, I’ve seen some
nice sights and happy with it to be over and get home now.”
4.5 Discussion
The literature review conducted in Chapter 3 demonstrated green exercise
elicits increases in mood and affect during and following exercise. However,
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a methodological gap identified from the review was that the majority of
research had adopted walking or cycling to demonstrate the effects of green
exercise. Whilst this allows a reliable comparison between the exercise
components, this however reduces the generalisability of the findings, as
individuals conduct far more types of exercise in nature than simply walking.
This chapter’s primary aim was to assess whether differences exist between
responses to two forms of green exercise. An aim out with these was to
provide evidence for the ART (Kaplan, 1995) through measuring and
analysing cognitions during the respective activities. Understanding whether
and what differences exist between the different forms of green exercise will
allow policy makers and healthcare professionals to make informed
decisions about what types of green exercise to promote to enhance the
public’s health. This was one of the first studies to investigate how the
benefits of green exercise differ across varying forms.
Based on the literature review, it was hypothesised that the participants
undertaking walking would use greater levels of dissociative cognitions and
thus exhibit lower levels of RPE, greater increases in positive affect and
improved directed attention performance. In agreement with this hypothesis,
participants in the golf condition exhibited significantly less dissociative
thoughts during the session than those in the walking condition. It was also
found that participants in the golf condition exhibited significantly more
associative thoughts. Despite no statistical difference being found between
the improvement on the DSBT between the two groups, within group
analysis found participants in the walking group demonstrated a significant
improvement following the thirty minutes of green exercise. The golf
condition as expected demonstrated a non-significant reduction in
performance. It was possible that the use of directed attention reduced the
performance in the DSBT in the golf condition and this was supported
through recording and measuring cognitions during each activity. With
reference to the intensity of the activity the walking group were found to
conduct significantly more steps than the golf condition. However, no
differences were found to exist between rating of perceived exertion between
the conditions.
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These findings highlight that despite golf being conducted in a highly natural
area, the use of directed attention during the activity may reduce potential
benefits offered from the natural setting. The ART states that as indirect
attention is used this gives directed attention time to rest and thus produces
mental restoration (Kaplan, 1995). Further, in terms of sport and exercise,
transient hypofrontality describes the decrease in activity in the prefrontal
cortex during exercise and thus the increases in cognitive performance
preceding the activity (Byun et al., 2014). However previous golf research
has shown that the prefrontal cortex is activated to allow timing from visual
motion to motor reactions (Jakobs et al., 2009). Thus, just because an
activity is conducted in nature, does not necessarily mean it will result in
improved mood or mental restoration. Based on these findings researchers
and policy makers need to consider the role of attention prior to promoting
green exercise to enhance mental or physical parameters.
Previous studies have investigated directed attention performance within
natural environments (Berman et al., 2008; Berto, 2014; Rogerson et al.,
2016; Goode & Roth, 1993). Berman et al. (2008) found that when
comparing walking in a natural vs urban environment, participants scores
improved more in the natural environment compared to the urban. The
results were in agreement with findings from the walking condition but not the
golf condition in this chapter. This highlights that despite golf being
conducted in a highly natural area, the use of directed attention during the
activity may reduce potential synergistic benefits offered from conducting
green exercise. There are several reasons why directed attention
performance may have improved in the walking condition besides from the
difference in activities. As the majority of golf participants were members of
the course where the study was undertaken, it may have been that the
environment was not sufficiently fascinating enough to distract the
participants that exercised in it regularly. Kaplan and Kaplan (1989) highlight
the natural area must provide sufficient ‘fascination’ in order to promote
increases in indirect attention. These findings may provide further support for
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the ART, demonstrating that when directed attention is used in a natural
environment, mental restoration is not evident.
With regards to mood and affect, following the 30 minutes there were
improvements in different components of affect within both conditions. When
examining the categorical affective responses from the EFI, participants in
the walking condition reported significantly greater improvements in three
from four subscales in comparison to the golf condition (revitalisation,
physical exhaustion, positive engagement). It was also hypothesised that as
a result of conducting green exercise, both conditions would experience
increases in affective pleasure–displeasure and activation. In disagreement
with the hypothesis no differences were seen to exist between the two
conditions for improvement on the FS or FAS. Despite some mixed findings,
it can therefore, be inferred based on the current findings, that psychological
effects are altered in different forms of green exercise and benefits may be
greater from activities that require less concentration or focus. Despite
contrasting previous research, these results may suggest that following the
30 minutes of exercise, participants felt more relaxed or calm. This evidence
shows that when promoting green exercise, that policy makers and
healthcare professionals need to outline which activities are classed as
‘green exercise’ activities for enhancing health and outline specific activities
that have been scientifically proven to benefit mental health.
The findings for affect and mood contrast to those from previous research
that found exercise in natural areas promotes improvements in these states.
A previous study by Blanchard et al. (2004) investigated the role of
cognitions in influencing affective responses and found that only participants
who exhibited high levels of dissociative cognitions experienced increases in
revitalisation pre/post and decreases in physical exhaustion. These findings
were in agreement with this chapter, which found the golf condition who
predominately used associative thoughts, experienced less improvements in
revitalisation, positive engagement and physical exhaustion in comparison to
the walking condition. The findings also provide support for Han and Wang
(2018) who previously stated if an individual exercising in nature shifts
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attentional focus away from the environment, the physical and psychological
benefits may be removed or reduced. Further, they note benefits from nature
can be reduced due to long duration, high‐intensity or high workloads due to
focusing on internal attention. These findings support that the type of
thoughts that participants experience during the respective activities may
influence feelings and mood post‐exercise. With golf being a performance‐
based activity, it may also be that feelings were correlated with how the
player felt they were performing; however, further research is needed on
different green exercise activities to confirm this.
Previous researchers from the green exercise field have highlighted that
there has been a lack of qualitative data collection methods utilised
(Bamberg et al., 2018). The current chapter addressed this knowledge gap
through using thoughts and cognitions exhibited during the activities as both
quantitative and qualitative data. A thematic analysis conducted on the
qualitative data demonstrated distinct differences in thoughts and feelings
experienced during the two green exercise activities. Despite both groups
exercising in highly natural areas, there was a clear dichotomy between how
each group experienced and perceived the natural setting. Participants from
the respective groups displayed similar sub‐themes generated from the
collected data; however, the codes in each sub‐theme were contrasting.
During the recordings, participants in the walking condition tended to discuss
stimuli such as the weather, wildlife, scenery and lighting, which were noted
as interesting features during the walk. These affordances provided by the
natural environment produced several positive psychological responses to
physical activity. Feelings such as restoration, nostalgia, peacefulness,
increased energy and relaxation were all noted as positive outcomes from
walking. As hypothesised, walking participants rarely acknowledged thoughts
relating to the task (associative cognitions). Much of these elements directly
relate to the EDT (Brymer et al., 2014). The theory states affordances and
stimuli offered by nature may promote psychological improvements. Results
of this study provided similar responses to those stated in the theory,
providing support for it.
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Contrastingly, when asked to verbalise their thoughts, participants in the golf
condition frequently displayed thoughts relating to the task (associative
cognitions). Participants cited aspects such as score, shot selection, distance
and direction assessments. These qualitative findings provide further
evidence as to why performance on the DSBT may have been reduced and
why less affective improvements were seen within golf participants
potentially due to the continual use of directed attention. Therefore, with
regards to the ART, participants were continually using associative thought
styles and thus, indirect attention was not given sufficient time to recover,
consequently the effects of green exercise may have been reduced. It may
be possible that golf participants’ focus was heavily on performance. With
reference again to the EDT (Brymer et al., 2014), when considering the sub‐
theme ‘environment’, the golf participants noted elements of nature as
constraints to successful performance, citing wind, trees, length of grass and
sand as barriers to performing well. As a result, it may be that participants in
the golf condition negated any potential benefits offered from natural features
due to their altered perceptions of such elements.
In golf the focus is clearly centred around performance of various techniques
(Bell & Hardy, 2009) and resulting negative feelings such as stress, anger
and tiredness can occur when the outcomes do not meet the intended
expectations. These results were in agreement with previous research which
examined thoughts experienced during golf (Nicholls & Polman, 2008). The
researchers found environmental elements were mentioned when
participants viewed the environment as a negative aspect to performance.
Whilst this was somewhat evident in this study, contradictory to this some
participants still acknowledged positives from the environment the activity
was performed in. Participants in the current study noted feelings such as
relaxation and feeling ‘chilled’, happiness and excitement. However, overall it
would be fair to state that golf participants perceived the environment as a
barrier to successful performance. Contrastingly, walking participants
acknowledged environmental stimuli such as wildlife, sights and weather, as
positives which made them feel calm, relaxed and happy. Participants in the
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golf group cited various positive and negative psychological and
physiological feelings during the session.
The findings support quantitative findings from previous studies which have
shown that during 30-minute walks, participants’ mood and mental
restoration was improved (Peacock et al., 2007; Park et al., 2011; Barton &
Pretty, 2010). From the results of the study, it is clear to see that when given
a performance‐based task in a natural environment, focus can override the
potential benefits offered from green exercise. Further, even when in a highly
natural area, poor performance can alter the mood or feelings of the
individual. Given that the golf activity was shown to reduce the benefits
offered from conducting green exercise, it was deemed worth researching
other variables associated with green exercise which have previously been
‘controlled’ for to provide more reliable results between trials. Thus, in
Chapter 5 meteorological variables were assessed to understand the role
they play in mediating mood and affect following green exercise. Moreover,
as previous studies have suggested understanding whether repeated bouts
of green exercise influence responses is an important research question
which requires attention and is addressed in the following chapter through
using a longitudinal study design using walking as the mode of exercise.
In terms of promoting and prescribing green exercise to the public to prevent
and manage mental health conditions, it may be fair to acknowledge that
specific types of green exercise are not as consistent for providing benefits
due to focus being placed on performance outcomes, rather than enjoyment
and taking in nature. However, further research is required to confirm this in
different types of sports and activities conducted in natural areas. Outside of
the green exercise research paradigm, there has been a lot of research into
coping strategies in golf. Based on the evidence it may be that researchers
have overlooked the simplest form and that would be to alter the participants’
perceptions of the natural features on the golf course. This could be an
interesting avenue of research due to green exercise research demonstrating
reductions in stress and anxiety when viewing natural scenes.

126

4.6 Limitations
Due to sampling participants based at golf clubs, randomisation was not
possible as a certain skill level is required to play golf. Whilst the sample size
maybe considered small, it was similar to those who have previously
investigated cognitions across green exercise and sport (Kerr et al., 2006;
Nicholls & Polman, 2008; Akers et al., 2012). In terms of the demographics
of the employed sample, only male golfers volunteered. Unfortunately, this
maybe representative of the current demographics of golf courses around
Britain (Reis & Correia, 2013). Whilst conducting the study across a range of
seasons improved the ecological validity of the study, there was potential
that changes in seasonal temperature may have influenced the mood and
cognitive responses to each activity (Keller et al., 2005). Due to this
particular limitation it was deemed necessary to examine whether alterations
in temperatures and varying weather conditions had an influence in response
to green exercise in the next chapter. Further, using an acute study design
has been highlighted as a limitation of the research in the green exercise
field. As in real world settings it is unlikely that individuals will conduct a
stand-alone session of green exercise. This limitation is addressed in the
next chapter (Chapter 5).
4.7 Future research
Due to the range of green exercise activities that are conducted in a natural
area, future studies should investigate how different cognitions, affect and
directed attention responses differ across these. In terms of the
demographics future studies should seek to have an equal gender balance.
Another interesting investigation might be to compare green exercise
activities which require varying levels of focus in comparison to indoor
environments to address if potential supplementary benefits still exist.
4.8 Summary and conclusion
This was one of the first studies to examine the effects of green exercise
across a different modality of outdoor activity other than walking. The
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research presented in this chapter used a novel methodology to advance
knowledge in the green exercise field, through studying the types of activity
conducted in natural settings. Further, by using a mixed methods study
design that included recording thoughts during green exercise, the research
utilised a novel research design which had previously been lacking in the
green exercise research field. As hypothesised, the results from this chapter
demonstrated that the type of thoughts participants exhibited differed
significantly across two forms of green exercise. Overall, it appears as if the
benefits from green exercise are somewhat reduced when conducting
different modalities, however more research is needed to confirm this. The
findings from the walking intervention in this chapter were consistent with
previous green exercise research, and therefore it was necessary to consider
the effects of repeated bouts of walking in nature. The subsequent chapter
investigates another knowledge gap identified from the literature review. The
majority of green exercise studies have used acute durations to demonstrate
the benefits to this mode of exercise. Chapter 5 uses a longitudinal study
design to investigate whether the benefits of green exercise are consistent
across 12-weeks. Further, previous green exercise studies have been cited
as only conducting the intervention when the weather was suitable for
exercise. The following chapter also investigates if benefits are reduced or
enhanced due to exercising in a range of meteorological conditions which will
again provide more important evidence for health practitioners when
considering whether to prescribe green exercise to enhance health.
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Chapter 5: A longitudinal investigation into the effects of
repeated bouts of green exercise and the role of
meteorological conditions.
5.0 Preface
In Chapter 4 a mixed methods, between groups design was used to compare
the responses to different forms of green exercise - using golf as a form of
green activity. The findings demonstrated that the benefits of green exercise
in terms of affect/mood and directed attention performance were reduced
within the golf condition. Consequently, more research is required to
investigate other variables which may influence responses associated with
green exercise. For example, in real world conditions, weather and
temperature fluctuate day-to-day and have previously been controlled for
within green exercise research. It was also considered that conducting the
study reported in Chapter 4 across several seasons may have influenced the
responses to the intervention. Nonetheless, the findings from Chapter 4
provide further support for the use of walking in nature to improve mood and
cognitive performance. However, individuals will typically conduct more than
just one standalone session of physical activity, regardless of what type of
activity is being conducted. Therefore, it was deemed necessary to examine
whether the effects of green exercise are consistent across (1) longer time
durations (2) different meteorological conditions. The introduction section in
Chapter 1 highlighted the prevalence of rising mental health issues and noncommunicable diseases in recent years. Thus, such an investigation is
required to build evidence on the promotion of green exercise as a tool to
improve all aspects of health. There has been a lack of studies investigating
whether individuals continue to receive the benefits from nature over time. If
green exercise is to be promoted and adopted as a reliable exercise
methodology to prevent and manage mental and physical diseases, then
evidence that the effects are not reduced over longer timescales is required.
Moreover, as green exercise is conducted in an outdoor setting, the next
chapter also investigates whether the benefits are evident during different
types of meteorological conditions.
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5.1 Introduction
As Chapter 3 (literature review) demonstrated, green exercise has the
potential to alter motivation and increase adherence to exercise through
enjoyment, getting away from everyday routines and providing an area for
social interaction (Gladwell et al., 2013). It also has the capacity to improve
mood, self-esteem and various mental health parameters. However, whether
these benefits are consistent or altered over chronic time periods after
continued exposure to natural environments requires further investigation.
Further, whilst these benefits are seen to exist in testing conditions
conducive for green exercise, a question which remains unanswered, is
whether meteorological variables such as temperature, weather and daylight
may alter the benefits reported to occur from exercising in natural
environments. As outlined in Chapter 1 periods of inclement weather and
extreme temperatures are perceived as barriers to conducting green
exercise and therefore it was logical to investigate if these conditions alter
the response to this form of activity, within this doctoral research.
With regards to the duration of green exercise studies, the majority have
tended to adopt a short, single session study design. Researchers have
highlighted this as a methodological limitation of the current field for almost a
decade (Lahart et al., 2019; Rogerson et al., 2016; Gascon et al., 2015;
Thompson Coon et al., 2011). In order for the effects of green exercise to be
fully understood, studies with longer timescales are required to replicate real
world scenarios. A meta-analysis of green exercise studies by Barton and
Pretty (2010), found that the most effective green exercise dose for selfesteem and total mood disturbance was 5-minutes. Whilst the greatest
benefits were seen to exist from shorter engagement with nature, the
findings are still based on a single session study. Whilst these findings are
important, understanding whether the benefits from single sessions of nature
engagement increase over several weeks or months would reveal more
pertinent results with reference to prescribing green exercise.
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The most recently conducted systematic review into green exercise by
Lahart et al. (2019) found only 3 longitudinal studies which met their search
criteria. Despite the majority of studies into green exercise using acute
timescales, a small number have used longitudinal designs, with mixed
findings. Researchers Brown et al. (2014), investigated, responses to green
exercise over an 8-week period. The study sampled 94 office workers, who
were required to conduct 2 lunchtime walks per week, participants were
randomly split into three groups (nature, built, control). Findings showed no
difference in resting autonomic function between the three groups. However,
mental health outcomes were improved within the nature walk group
following the 8 weeks. In another longitudinal study design, Marselle et al.
(2014) evaluated the ‘walking for health’ group programme in England.
Following 13-weeks, the results demonstrated that a nature walk group
experienced reductions in feelings of depression, perceived stress and
negative affect as well as increases in positive affect and mental wellbeing.
Whilst the study demonstrates the benefits from group walks in nature, the
study had several limitations. Despite using a longitudinal study design,
outcome measures were only recorded after the 13-weeks and therefore
improvements directly resulting from the intervention could not be firmly
established. The study recommended future research uses pre-post design
and controls for the social aspect which the research present in the current
chapter implemented.
As discussed previously in Chapter 3, not only has the duration of green
exercise studies been a methodological limitation, but also the
meteorological conditions in which the interventions are conducted. Green
exercise methodologies typically cite postponing exercise in inclement
weather. Whilst this makes sense to achieve the best results possible, this
reduces the validity and generalisability of the findings. This point was
echoed in a scoping review by Bamberg et al. (2018, p.272) who highlighted
a range of green exercise studies citing utilising only pleasant outdoor
conditions. The authors cited several examples of this in their review;
“activity was only conducted when weather was conducive for participation.”
(Focht, 2009). “Experimental sessions were organized on days when
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weather and ground conditions were similar (sunny, no wind, dry ground.)”
(Kerr et al., 2006). “The study was performed on days with fine weather in
August.” (Lee et al., 2011). Finally, “data collection took place during the
months of September and October between 11am and 4 pm when weather
conditions permitted.” (Ryan et al., 2010). These examples from the review
underline why such a study is required. In real world settings, weather
conditions fluctuate day-to-day. Therefore, understanding what influence this
has on different outcome parameters will allow green exercisers to make
informed decisions as to whether they should conduct physical activity
outdoors during such weather conditions.
As highlighted previously in this thesis, inclement weather is largely
perceived as a barrier to conducting green exercise and physical activity
(Gladwell et al., 2013; Tucker & Gillard, 2007). It has also been
demonstrated that weather can account for up to 42% of variation in physical
activity (Loucaides, Chedzoy, & Bennett, 2004). In the systematic review by
Thompson Coon et al. (2011) the authors note that the effects of changing
weather conditions over long periods of time may alter the benefits of green
exercise. No green exercise study prior, has explicitly examined the role of
weather and how it may alter responses to green exercise. Research outside
of the green exercise research paradigm has however investigated the role
of weather on mood and affect. It would be reasonable to postulate that
weather conditions have some effect on how we feel day-to-day. Previous
research has however found mixed results. Watson (2000) in a large
longitudinal study demonstrated that six different weather variables had no
influence on positive affect. This finding was later reiterated by Keller et al.
(2005) who compared two weather variables but again found no effect of
weather. Contrastingly, Denisson, Butalid, Penke and Van Aken (2008)
found temperature, wind power and sunlight all to influence negative affect.
Further, the researchers noted that sunlight in fact increased tiredness.
In addition to weather conditions, temperature has also been found to
influence responses to physical activity. When temperatures are too high or
low it has been found to negatively affect participation in outdoor exercise or
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sports (Tucker & Gillard, 2007). During lower temperatures it is generally
accepted that this results in reductions in the amount of physical activity
conducted (Bélanger, Gray-Donald, O'loughlin, Paradis, & Hanley, 2009).
Contrastingly, a study by Chan, Ryan and Locke, (2006) found that increases
in temperature strongly predicted increases in the number of steps
conducted per day. Not only is the sensation and feeling of temperature a
barrier to conducting exercise, but the consequences of low temperatures
can result in ice and snow developing, which are identified as barriers to
conducting outdoor exercise (Chan et al., 2006). Again, green exercise
responses to changes in temperature have not been researched. Extreme
temperatures may alter the effects of green exercise, specifically when the
temperature is not optimal. A study by Kööts, Realo, and Allik (2011) found
that increases in temperature were associated with a rise in positive and
negative affect. This was also supported by Keller et al. (2005) who found
that increases in temperature resulted in increased feelings of negative
affect.
5.11 Rationale
A limitation with the current evidence base in the green exercise field, is that
in the majority of studies the conditions are usually deemed favourable to
conducting green exercise and producing the best results (Bamberg et al.,
2018). Further, the lack of longitudinal studies has not allowed researchers to
understand how these identified effects may change over time or season
(Thompson Coon et al., 2011; Rogerson, 2016). Longitudinal studies are
important, as in real world settings it’s seldom that an individual will only
conduct one stand-alone session of physical activity. Identifying whether the
benefits of green exercise are consistent across several months can be used
to inform new policies or study designs. This is highlighted by Berto (2014)
remarking studies have not yet determined whether long-term exposure to
nature can aid individuals to recover from stress or mental fatigue. And
referring back to the overarching aim of this thesis; if green exercise is to be
prescribed to treat health, then evidence is required that the proposed
benefits are not reduced over extended periods of time. In the most recent
systematic review into green exercise, Lahart et al. (2019) highlights future
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studies investigating multiple-bout exposure over longitudinal timeframes are
required. In a recent review of green exercise methodologies, Bamberg et al.
(2018, p.272) raise a number of important future directions. The authors
highlight that
“‘nature’ should be recognized as dynamic, since weather, seasons, and the
material conditions for exercise are varied and ever changing outdoors. It is
worth studying these dynamics instead of assuming what is, for example, to
be judged ‘fine’ or ‘poor’ weather because they will likely be key to
understanding how ‘green exercise’ practices attract and retain enthusiasts.”
Another important message from the review quoted Barton et al. (2016, p.30)
who highlighted that in controlled exercise settings that “it does not provide
the full-sensory experience of green exercise participation.” They also
suggest that further research is needed “to conclude whether laboratorybased findings are fully applicable to the real world.” Through conducting a
long-term, repeated bouts study across various seasons, it is anticipated that
these questions can be answered. Finally, Flowers et al. (2018, p.220) state
“future studies should also consider the impact of environmental
characteristics such as temperature and humidity during outdoor
experimental sessions” which again the present chapter addresses.
5.12 Research Questions
1. Investigate whether affective responses to green exercise improve over a
12-week intervention.
2. Identify whether enjoyment and future intention to exercise increase over a
12-week intervention.
3. Investigate whether changes in temperature alter responses to green
exercise in terms of enjoyment, future intention and affect.
4. Investigate whether weather conditions alter responses to green exercise
in terms of enjoyment, future intention and affect.
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5. Investigate the interaction between weather and temperature on outcome
variables.
5.13 Hypotheses
1. No improvements in affective outcomes will be seen over the 12-week
intervention (null hypothesis).
2. No improvement in enjoyment or future intention to exercise will be
observed over the 12-week intervention (null hypothesis).
3. Temperature will not influence responses to outcome parameters (affect,
enjoyment, future intention to exercise) (null hypothesis).
4. No differences in outcome variables (affect, enjoyment, future intention to
exercise) will be seen with regards to weather condition (sun, cloud,
precipitation) (null hypothesis).
5. No interaction effect will occur between weather and temperature on any
of the outcome variables (null hypothesis).
5.2 Methods
5.21 Research design
The methodology of this study was a longitudinal, pretest-posttest design,
investigating the role of green exercise over 12-weeks. During the 12-week
study weather and temperature were coded as dependent variables.
Participants were required to conduct one session of green exercise per
week. The duration of each walk lasted fifteen minutes per session as used
in previous studies (Flowers et al., 2018; Han & Wang, 2018; Ryan et al.,
2010; Ekkekakis et al., 2000; Breitenbecher & Fuegen, 2019). The duration
of the single sessions was selected to allow ease of sampling and to
increase adherence to the study. Further, benefits of green exercise have
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been shown to occur in time periods as short as 5-minutes (Barton & Pretty,
2010). Furthermore, if inclement weather was encountered during the walks,
this was only for a short period of time. All sessions were completed at a
rural park to increase the reliability of the findings, through maintaining the
same level of ‘nature’.
Sessions were also conducted at the same time of day (+ or - 2 hours)
specific to the participant to increase the reliability of the study. No session
was cancelled due to inclement weather, low lighting or low temperatures
increasing the ecological validity of the study. Each participant conducted the
green exercise session alone, with the researcher following behind. Social
interaction has been shown to divert participants’ attention from the physical
activity being performed (Johansson, Hartig, & Staats, 2011) and the
environment (Kinnafick & Thogersen-Ntoumani, 2014). Again, to increase
validity, participants conducted the walk at a self-selected pace, which has
also been used in previous studies (Focht, 2009). Data collection took place
from late February to August.
5.22 Study sample
10 participants were sampled (6 males, 4 females, Mean age; 37.14 (range
23-64)). The study had a 70% adherence rate (3 participants dropped out
due to work and time commitments). Each participant was allowed to choose
which day they walked to promote adherence to the intervention. Participants
were recruited using opportunistic sampling (poster, email and social media).
Participants were also recruited using convenience sampling. In this
recruitment method participants are accepted based on the first applicants to
the study.
5.23 Measures
The measures used in the current chapter were primarily quantitative. A
PAR-Q was administered prior to conducting the intervention to ensure
participants were safe to exercise. A range of affective outcome measures
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were used to assess any changes across the 12-weeks of green exercise
(EFI, FS, FAS) as outlined in Chapter 2. In addition to affective measures,
enjoyment and future intention to exercise were also assessed following
each exercise session.
5.24 Weather conditions
Weather was defined as “meteorological conditions, such as temperature,
wind, clouds and precipitation” (Tucker & Gillard, 2007, p.910). Weather was
recorded prior to the beginning of each session using weather and
temperature data from The Met Office (2019) the national weather service for
the U.K. Previous similar studies have used The Met Office to collect
weather data and this is considered a reliable measure (McCrorie, Duncan,
Granat, & Stansfield, 2015; Fairclough, Butcher, & Stratton, 2007; O’Connell,
Griffiths, & Clemes, 2014). Weather was coded as sunshine, cloud (cloud
cover), or precipitation as in previous physical activity and weather studies
(Fisher et al., 2005; Denissen et al., 2008).
5.3 Procedure
The study received ethical approval from the University of the Highlands and
Islands (OL – ETH - SHE – 854). Emails were sent to local walking clubs and
posters were placed in public buildings requesting members of the public to
take part in the study. Social media was also used in the form of Twitter and
contacting Facebook groups to gain volunteers. On the first day of testing the
researcher issued the PAR-Q to ensure readiness to exercise. Prior to each
walk participants completed the FS, FAS and EFI questionnaire. The
participant conducted the walk for 15-minutes, with the researcher following
behind. Following the 15-minute walk the participants again completed the
FS, FAS, EFI questionnaires and finally completed the enjoyment and future
intention to exercise scales.
5.31 Data analysis
To test hypotheses 1, 2 and 3, a repeated measures correlation analysis
(Bland & Altman, 1995) was used to assess the strength and relationship
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between the outcome variables with time and temperature. The repeated
measures correlation analysis was conducted using the rmcorr programme in
the statistical package R (R Core Team, 2017). Bakdash and Marusich
(2017) note that the repeated measures correlation analysis allows a withinindividual relationship to be confirmed, for measures assessed on two or
more occasions for multiple individuals and thus was highly valid for the
analysis conducted within the current chapter. The advantage of using such
an approach is that this form of analysis does not violate the independence
of observations assumption (Bakdash & Marusich, 2017). The repeated
measures correlation approach produces a best linear fit for each participant
in the study and assumes parallel regression lines with varying intercepts.
The repeated measures correlation coefficient (rrm ) varies between -1 and 1
and demonstrates the linear strength of the relationship between the two
variables. The assumptions of the repeated measures correlation test are
noted by Bakdash and Marusich (2017) as linearity and that the errors are
normally distributed, independent and have equal variance. Each assumption
was tested prior to running the statistical analysis by an external statistician.
To test hypotheses 4 and 5, a linear mixed effect model was conducted to
analyse the relationships between weather, and the interaction between
weather x temperature on the post scores of the outcome measures. The
linear mixed effect model was again conducted using the R package (R Core
Team, 2017). The model incorporated both fixed and random effects. A fixed
effect has been defined as variables that are constant across groups and
individuals. These effects are noted to have a systematic and predictable
impact on the data (Winter, 2019). Fixed effects in the models used within
the current chapter were weather and the interaction between weather x
temperature. A random effect has been defined as parameters or outcome
variables that demonstrate some form of random, unpredictable or nonsystematic influence on the data (Winter, 2019; Salkind, 2010). Participant
specific random intercepts were incorporated to account for the correlation
between the repeated measures of each outcome. Further, random slopes of
temperature for each of the participants were included in the mixed effect
model for interaction.
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There are a number of assumptions that are required to be met prior to
conducting a linear mixed effect model. The first assumption is linearity and
was tested through a residual plot. Upon inspection any sign of a nonlinear
or ‘curvy’ pattern indicates a violation of the assumption (Winter, 2019).
Assumption 2 is the homogeneity of the residuals (homoskedasticity). To
meet this assumption the residuals of the model require a similar distribution
to the predicted values (Winter, 2019). Assumption 3 is the absence of
collinearity. This indicates that there should be no correlation between the
fixed effects in the model. Finally, assumption 4 is related to the normality of
the residuals. However, this was not considered within the analysis. Gellman
and Hill (2007) do not recommend conducting the normality assumption as
linear mixed effect models have been shown to be robust against this
violation (Winter, 2019). Each assumption was tested through residual and
diagnostic plots prior to conducting the model by an external statistician, the
residual plots are provided in Appendix 15.
Linear mixed effect models were conducted on the post scores of the
outcome variables (revitalisation, tranquillity, positive engagement, physical
exhaustion, FS, FAS, enjoyment scale and future intention to exercise scale).
To test hypothesis 4 the model analysed weather (sun, cloud, rain) for each
of the eight independent variables. Cloud was used as the reference
category in the model. To test hypothesis 5 the interaction between weather
and temperature were included as fixed effects. As noted all models included
participant specific random intercepts and the interaction model included
random slopes of temperature. In order to assess whether an effect was
seen to be significant the t-as-z approach was used (Luke, 2017). Luke,
(2017) note that within the analysis of mixed effect models t-values greater
than 1.96 can be considered significant. Whilst it is noted that there are no
formalised guidance for sample sizes to justify the approach, authors have
noted that the method can result in increased risk of type 1 errors. Luke,
(2017) note that many researchers instead use the t greater than 2 rule to
create a stricter significance threshold and reduce the chances of committing
a type 1 error. Therefore, within the current study t-values greater than 2
were considered significant.
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5.4 Results
Time
In agreement with hypothesis 1, the repeated measures correlation analysis
found a statistically significant, negative relationship between responses to
the FS and time, rrm (76) = -0.28, 95% CI [-0.47, -0.05], p = 0.01. The results
indicate a reduction in responses to the FS over the 12-weeks. The figure
below (figure 7) demonstrates the individual responses to the FS over time,
as well as a repeated measures correlation fit for each participant, which is
negative.

Figure 7: Repeated measures correlation for the FS (each dot represents the
response to the FS over time for each participant, coloured lines indicate a
regression line for the same participant, the dashed line indicates a regression line
for all participants).

In disagreement with hypothesis 1, the repeated measures correlation
analysis found a statistically significant, positive relationship between
responses to the FAS and time, rrm (76) = 0.32, 95% CI [0.10, 0.51], p < 0.01.
This indicates that responses to the FAS increased as the 12-weeks
progressed. The figure below (figure 8) demonstrates the individual
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responses to the FAS over time, as well as a repeated measures correlation
fit for each participant, which is positive.

Figure 8: FAS responses for each participant over time (each dot represents the
response to the FAS over time, coloured lines indicate a regression line for the
same participant, the dashed line indicates a regression line for all participants).

No statistically significant relationship was found to exist between time and
the EFI subscales (revitalisation, tranquillity, positive engagement and
physical exhaustion). The graphical outputs are provided in Appendix 15.
In disagreement with hypothesis 2 the repeated measures correlation
analysis found a statistically significant relationship between responses to
the enjoyment scale and time, rrm (76) = 0.24, 95% CI [0.01, 0.44], p = 0.03.
This indicates an increase in enjoyment over the 12-weeks of green
exercise. However, no statistically significant relationship was found between
time and future intention to exercise. The figure below (figure 9)
demonstrates the individual responses to the enjoyment scale and future
intention to exercise scale over time, as well as a repeated measures
correlation fit for each participant.
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Figure 9: Enjoyment and future intention to exercise scale responses for each
participant over time (each dot represents the response to the enjoyment scale and
future intention to exercise scale over time for each participant, coloured lines
indicate a regression line for the same participant, the dashed line indicates a
regression line for all participants).

Temperature
Hypothesis 3 was related to the effect of temperature. In agreement with
hypothesis 3, the repeated measures correlation analysis found no
statistically significant relationship between temperature and the outcome
variables. The table below (table 10) outlines the data for the effect of
temperature on the outcome variables. All graphical outputs from each
variable are provided in Appendix 15.
Table 10: Repeated measures correlation analysis for temperature
Parameter

df

rrm

95% (CI)

p-value

FS

76

0.18

-0.04, 0.39

0.10

FAS

76

0.06

-0.15, 0.29

0.54

Tranquillity

76

0.006

-0.21, 0.23

0.95

Revitalisation

76

-0.19

-0.40, 0.03

0.08

Positive

76

-0.10

-0.32, 0.12

0.37

76

0.003

-0.22, 0.22

0.97

Engagement
Physical Exhaustion
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Enjoyment scale

76

0.02

-0.19, 0.25

0.81

Future Intention to

76

0.11

-0.11, 0.33

0.30

exercise
Df- degrees of freedom, rrm – repeated measures correlation coefficient, 95%(CI)confidence interval, p-value – statistical significance.

Weather
Hypothesis 4 was interested in understanding whether weather (cloud, sun,
rain) had an influence on the outcome variables. In agreement with
hypothesis 4, no significant effect of weather was found to exist on any of the
outcome variables. In terms of the random effects included in the model,
there were a number of variables where the individual differences were
larger than the residuals and thus a higher proportion of the variability is
explained by the participants (FS, tranquillity, physical exhaustion,
enjoyment). The findings from the linear mixed effect model are presented
below in table 11, demonstrating fixed and random effects, with cloud used
as the reference category.
Table 11: Linear mixed effect model for weather effects on outcome
variables over the 12-weeks.
Parameter
Fixed effect (FS)
Intercept
Rain
Sun
Random effect (FS)
Participant
Residual
Fixed effect (FAS)
Intercept
Rain
Sun
Random effect (FAS)
Participant

Estimate Std.
(β)

Standard Error
(SE)

t value

7.33
-0.70
0.11
Variance

0.80
0.41
0.33
Std Dev.

9.13
-1.70
0.34

4.14
1.70

2.03
1.30

4.47
0.26
0.11
Variance

0.22
0.27
0.22
Std Dev.

0.19

0.44
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19.63
0.95
0.50

Residual
Fixed effect (Revit)
Intercept
Rain
Sun
Random effect (Revit)
Participant
Residual
Fixed effect (Tranq)
Intercept
Rain
Sun
Random effect (Tranq)
Participant
Residual
Fixed effect (Posit Eng)
Intercept
Rain
Sun
Random effect (Posit Eng)
Participant
Residual
Fixed effect (Phys Exh)
Intercept
Rain
Sun
Random effect (Phys Exh)
Participant
Residual
Fixed effect (Enjoyment)
Intercept
Rain
Sun
Random effect
(Enjoyment)
Participant
Residual

0.78

0.88

10.02
0.03
0.28
Variance

0.43
0.38
0.30
Std Dev.

1.00
1.47

1.00
1.21

10.00
-0.11
0.26
Variance

0.48
0.32
0.26
Std Dev.

1.39
1.08

1.81
1.04

10.18
-0.34
0.34
Variance

0.48
0.33
0.27
Std Dev.

1.37
1.14

1.17
1.07

4.47
0.61
-0.05
Variance

0.76
0.47
0.38
Std Dev.

3.59
2.23

1.89
1.49

84.28
2.23
4.13
Variance

3.97
2.79
2.26
Std Dev.

92.93
78.97

9.64
8.88
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22.97
0.09
0.91

20.70
-0.34
1.01

21.13
-1.03
1.26

5.85
1.29
-0.14

21.23
1.01
1.82

Fixed effect (Future
intention to exercise)
Intercept
Rain
Sun
Random effect (Future
intention to exercise)
Participant
Residual

89.83
-8.36
-1.14
Variance

4.32
4.25
3.44
Std Dev.

90.64
184.49

9.52
13.58

20.66
-1.96
-0.33

Interaction between weather and temperature
With regards to hypothesis 5, both temperature and weather (rain, sun,
cloud) were treated as fixed effects within the same model to understand
whether there was any interaction between the two variables. Random
effects included in the model were individual differences and random slopes
of temperature for each of the participants. The linear mixed effect model
found only one significant interaction between weather and temperature. The
significant interaction was found for the tranquillity subscale, during rain (t = 2.34). Despite a large amount of participant variation, the results indicate
during green exercise conducted in rain, as temperature increased
responses to the tranquillity subscale were reduced, as can be viewed in the
figure below (figure 10). With regards to the other outcome variables it is
possible the lack of significant interaction was due to the random effects for
the participants being large with several variables demonstrating large
variation within participants (FS, revitalisation, positive engagement, physical
exhaustion, enjoyment and future intention to exercise) in comparison to the
residual. All interaction graphs are provided in Appendix 15.
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Figure 10: Interaction between weather x temperature on the tranquillity subscale.

Table 12: Interaction effects of weather x temperature
Parameter
FS
Temperature: Rain
Temperature: Sun
Random effects
Participant
Temperature
Residual
FAS
Temperature: Rain
Temperature: Sun
Random effects
Participant
Temperature
Residual
Revitalisation
Temperature: Rain
Temperature: Sun
Random effects
Participant
Temperature
Residual

Estimate
Std. (β)

Standard Error
(SE)

t value

-0.14
-0.10
Variance

0.08
0.06
Std Dev.

-1.73
-1.58

4.30
0.01
1.25

2.07
0.10
1.12

-0.01
-0.04
Variance

0.06
0.04
Std Dev.

0.59
0.001
0.77

0.77
0.03
0.87

-0.10
0.03
Variance

0.08
0.06
Std Dev.

3.42
0.006
1.28

1.85
0.08
1.13

Tranquilly
146

-0.28
-0.89

-1.25
0.48

Temperature: Rain
Temperature: Sun
Random effects
Participant
Temperature
Residual

-0.16
-0.01
Variance
3.91
0.006
0.89

0.06
0.05
Std Dev.
1.97
0.08
0.94

-2.34
-0.19

Positive
engagement
Temperature: Rain
Temperature: Sun
Random effects
Participant
Temperature
Residual

-0.04
-0.07
Variance
3.45
0.006
1.04

0.07
0.05
Std Dev.
1.85
0.08
1.02

-0.60
-1.24

Physical Exhaustion
Temperature: Rain
Temperature: Sun
Random effects
Participant
Temperature
Residual

-0.02
-0.06
Variance
8.78
0.02
1.91

0.10
0.08
Std Dev.
2.96
0.15
1.38

-0.28
-0.74

Enjoyment
Temperature: Rain
Temperature: Sun
Random effects
Participant
Temperature
Residual

0.10
0.03
Variance
279.93
0.53
70.64

0.61
0.49
Std Dev.
16.73
0.73
8.40

0.17
0.08

Future intention to
exercise
Temperature: Rain
Temperature: Sun
Random effects
Participant
Temperature
Residual

-0.22
0.69
Variance
239.13
0.23
176.46

0.96
0.74
Std Dev.
15.46
0.48
13.28

-0.23
0.93

5.5 Discussion
It was hypothesised that the beneficial effects of green exercise would not
improve over the 12-week period. There were mixed findings with regards to
the change over time for responses to the outcome measures. In agreement
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with this hypothesis, participants’ responses to the EFI, FS and future
intention to exercise scale were found not to increase over the 12-weeks.
However, both enjoyment and FAS responses were seen to increase over
the 12-weeks. These initial findings appear important with regards to
increasing policy makers and governments confidence in promoting green
exercise for improving aspects of health. The finding that enjoyment was
increased over the 12-weeks of green exercise is important as it has been
found to influence adherence to green exercise (Calogiuri & Chroni, 2014).
As demonstrated by the literature review in Chapter 3, a lack of studies have
utilised longitudinal study designs using repeated bouts of green exercise.
The small number that have, found contrasting results to the current
chapter’s findings. In a recently conducted study, Glover and Polley (2019)
investigated the effects of a 40-day green exercise intervention on mental
and physical health. Despite being shorter in duration to this study’s
methodology, the study found similar adherence rates (77%). In contrast to
the findings of the current study, measures of mental health, depression,
anxiety and stress were all found to be improved following the intervention.
Further, elements of wellbeing and self-efficacy were improved. The study by
Glover and Polley also assessed physical parameters, finding improvements
in hip-girth, cholesterol and fitness. In terms of the differences between the
two studies, ceiling effects may have been the reason for a lack of
improvement observed within the present study. Ceiling effects are defined
as a score limitation whereby responses to a test are clustered towards the
high end of a measurement scale (Uttl, 2005). In some instances, as a result
of ceiling effects the true effect of a longitudinal intervention cannot be
determined (Wang, Zhang, McArdle, & Salthouse, 2008). Whilst participants
had not all conducted green exercise previously, they were free from any
mental and physical health conditions. This may partially explain why
affective, enjoyment and future intention to exercise responses remained
high across the intervention. The findings also show the importance of
sampling participants who are currently sedentary or living with chronic
mental or physical health conditions which the following chapters aim to
address.
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Based on the findings from Chapter 8 in the current thesis, it was deemed
necessary to measure levels of enjoyment following each session over the
12-weeks. Further, previous studies have shown enjoyment to be a large
correlate of adherence to physical activity and green exercise (Richard,
Christina, Deborah, Rubio, & Kennon, 1997; Calogiuri & Chroni, 2014).
Findings from the current chapter demonstrate responses to the enjoyment
scale over the 12-week period remained high and showed a significant
increase. Based on these findings it can be assumed that green exercise is
an enjoyable modality of exercise to conduct all year round and feelings of
enjoyment do not decline over time. Thereby providing further evidence that
as a result of enjoying modes of exercise participants are more likely to
adhere to such modes and provides evidence in motives towards green
exercise, which is discussed later in the thesis. This maybe emphasised with
reference again to the study by Glover and Polley (2019). The authors
conducted a 1 year informal follow up, where anecdotal responses from
participants highlighted that they continued to conduct weekly outdoor
exercise in small groups and still appeared to be receiving the benefits after
a year. The findings provide evidence that when individuals are exposed to
natural environments they perhaps want to continue to adhere to this routine
due to enjoyment and experiencing nature.
Previous studies have demonstrated that 15-minutes of green exercise is
enough to positively alter affective responses (Park et al., 2011; Han, 2017).
The mixed results of the present study show that following repeated bouts of
this time duration, affective responses in terms of the EFI and FS
questionnaires showed no evidence of improvement. Based on one of the
core green exercise theories the ART (Kaplan, 1995), it was considered that
as a result of exercising in the same natural setting for 12 weeks that
participants may become less fascinated and as a result the psychological
effects may have been reduced. This was seen within the EFI subscales and
future intention to exercise scale. As noted previously these findings may be
due to ceiling effects as a result of using ‘healthy’ participants. Concurrent
with findings from another previous longitudinal study conducted by Marselle
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et al. (2014). The researchers found that group walks in nature conducted
over a 13-week period were found to reduce feelings of negative affect and
significantly increase levels of positive affect and mental wellbeing. Direct
comparisons of the two studies are not possible due to the different
methodologies adopted; outcome measures were only measured following
the walking for health intervention, further participants were only required to
complete one walk over the 13-weeks to be sampled. Thus, simply because
a study is labelled ‘longitudinal’ does not necessarily imply that repeated
bouts of green exercise were utilised, demonstrating the difficulties with this
type of study design. Future longitudinal green exercise studies should
ensure that repeated bouts are used across the intervention to get a true
reflection of the effects.
Meteorological conditions
As outlined in the introduction to the thesis weather is a unique barrier to
conducting physical activity outdoors and fluctuates day to day.
Understanding if varying weather conditions influence outcome variables is
important in promotion of the exercise modality. Further, making green
exercise findings more generalisable is essential to progress the field. This
was one of the first studies in the green exercise literature to code
meteorological conditions as a variable. While conducting the research for
this chapter no sessions were cancelled due to inclement weather. It is
logical to presume that when green exercise was conducted in inclement
weather the participants would have reduced levels of enjoyment, affect and
future intention to exercise. However, in agreement with the initial
hypothesis, the results of this study found no differences to exist between
any of the outcome measures between weather variables.
The results were in agreement with previous studies which have examined
the effect of weather on affect and mood (Kööts et al., 2011; Watson, 2000).
These studies found that weather had no effect on mood, except for
sunshine that was related to positive and negative affect, which was not
found in this study. Interestingly, Keller et al. (2005) generated support for
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the notion of green exercise, through highlighting that time spent outdoors
increased the weather-mood relationship. This was further emphasised by
Watson (2000) who highlighted being outdoors is a significant mediator to
affect and mood responses towards weather and temperature. The author
notes physical activity conducted outdoors already enhances mood and this
may explain why little difference was found to exist between the weather
variables in the current chapter.
The results show that the effects of green exercise remain consistent
regardless of the weather condition experienced during the session. This is
not to say that this is optimal, previous studies have consistently shown that
inclement weather is a barrier to conducting outdoor exercise (Tucker &
Gillard, 2007; Gladwell et al., 2013). Whilst the effects of green exercise
were found not to be decreased due to weather conditions, the reduced
motivation to exercise in inclement conditions still remains. The findings
should also be considered based on seasonality. The intervention was
conducted at a time of year where the participants were moving from
reduced daylight and low temperatures into lighter-warmer days and future
research may wish to focus on moving from Summer to Winter. This also
demonstrates the difficulties of longitudinal research in green exercise.
Feelings towards weather conditions are also highly individual, for example
certain personalities may enjoy exercising in precipitation, whereas for others
this would reduce the feelings of positive affect, enjoyment and future
intention to exercise and this was evident within the mixed effect models,
displaying a large variation in participants’ responses to different weather
conditions. An example of individual responses towards weather is seasonal
affective disorders, this is typically associated with feelings of depression in
the winter (Rosenthal et al., 1984). Further, due to the study being conducted
in Scotland the climate may be very different to that experienced around the
rest of the world. One of the few green exercise studies to report weather
variables was conducted by Rogerson et al. (2015) who recorded
temperature, cloud cover and rain (mm) from various Park Run sessions.
However, in terms of analysis these variables were not considered.
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Temperature (°C) was also recorded prior to each walk. It was hypothesised
by the researcher that temperature would have no effect on enjoyment, affect
or future intention to exercise. In agreement with this hypothesis, the results
of the repeated measures correlational analysis found no significant
relationships between the outcome variables to occur as a result of change
in temperature. A previous study into weather and mood by Watson (2000)
found that increases in temperature was related to increases in positive and
negative affect. It is proposed that increases in temperature may result in
increases in feelings of sleepiness and tiredness (Kööts et al., 2011). This
may be observed within the only significant interaction effect between
weather and temperature within the current study. It would be logical to
hypothesize that the combination of rain during exercise in cold temperatures
would result in a negative affective response. This however was not seen
within the linear mixed effect model and it was found that increased
temperatures during rain resulted in decreases in responses to the
tranquillity subscale.
The research for this study was conducted across a range of seasons with
temperatures ranging from (2-23°C). Kööts et al. (2011) highlight that when
temperature deviates, psychological or physiological stress is increased. It
should be noted that the coldest temperature recorded in this study was 2°C
and that in countries where the temperatures can go considerably lower,
green exercise benefits may be increasingly influenced. Conversely,
Connolly (2013) found feelings of mood and affect during low temperatures
increased happiness and reduced stress and tiredness, again displaying the
mixed findings in the field. It should however be noted that this was not
based in an exercise environment and unfortunately few studies have coded
temperature as a variable for analysis.
The findings of this chapter are important for a number of reasons. Despite
mixed findings with regards to the outcome variables change over time, the
findings that enjoyment and arousal were increased over the 12-weeks are
positive. As a result of these findings health stakeholders who are
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prescribing green exercise as a method to manage or prevent mental and
physical health conditions, can do so with greater confidence that these
effects are maintained across long timescales. Further, despite periods of
inclement weather reducing levels of physical activity in outdoor areas,
governments and policy makers can report that affect, enjoyment and future
intention to exercise are not significantly negatively altered by precipitation or
low temperatures however, the responses will be highly variable between
individuals. However, as noted, when temperatures reach extreme highs or
lows this requires greater investigation. In summary, the research conducted
for this chapter provides evidence for the use of physical activity in natural
areas to improve mental parameters across a range of seasons and weather
conditions.
5.6 Strengths
Using a longitudinal study design addressed a major limitation of the green
exercise research field. Further, the findings can be used to inform new
physical activity interventions for policy makers, whilst increasing knowledge
to the growing research into green exercise. Conducting green exercise
sessions in periods of inclement weather, also addresses a highlighted
research gap and explored how the benefits of green exercise are influenced
when not conducted in ideal testing conditions, thus making the findings
more generalisable for ‘real-world’ conditions. Through allowing participants
to self-select the intensity of the walks, the ecological validity of the study
was increased by replicating a real-world experience. It was also considered
if given a pre-determined intensity to adhere to this would distract
participants from the natural environment. Finally, conducting the intervention
at an individual level, controlled for social influences which have been shown
to alter the responses to green exercise.
5.7 Limitations
The use of no control group meant no benchmark comparison could be
made over the 12-weeks of testing. However, the aim of this study was
driven to understanding whether the effects of conducting repeated bouts of
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green exercise were consistent over a long period of time. Despite this the
use of comparison groups and control groups have been shown to improve
the reliability of findings and are used in Chapter 7 to further isolate and
understand the effects of green exercise. As with all longitudinal studies
there may have been confounding variables which may have altered the
results such as life or work stresses. It could also be argued whether 15minutes a week of green exercise was sufficient to alter affect and mood or
whether the same views and scenery eventually atrophied or plateaued the
benefits. However, the time selected was similar to previous studies and
when exercising in periods of inclement weather during winter this was
deemed adequate. The number of participants could be considered small
however, recruiting a large sample size was beyond the scope of the
doctoral. The sample size was similar to those used in previous studies. In
addition, the participants were all described as healthy. If participants who
are currently classed as sedentary or living with a health condition were
sampled the effects of such an intervention may have been amplified. Thus,
in the following chapter participants from a clinical background were sampled
to make the findings more generalisable.
5.8 Future studies
Future research in this area should look to build on the present study through
employing different forms of green exercise over longer periods as
suggested in Chapter 4. Further, the use of comparison or control groups
would allow the accumulated benefits of green exercise over a period of time
to be studied. This study was designed to capture the effects of nature and
so participants exercised alone followed by the researcher. Future research
could look at the effect of exercising in groups which may significantly
change the experience. If green exercise is going to be used as a physical
activity modality to prevent and manage mental and physical health
conditions, future studies may look to increase the duration of the individual
sessions to 30-minutes to meet the current daily physical activity guidelines.
In terms of future studies with regards to this thesis. The findings from this
chapter helped in developing the thesis and research question by looking at
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sampling participants from a clinical background and using comparator
groups to isolate the effects of green exercise.
5.9 Conclusion
This is one of the first studies to examine the responses to green exercise
over a longitudinal time period using repeated bouts of green exercise, whilst
considering weather and temperature as variables. The results presented in
this chapter demonstrate mixed effects observed from green exercise across
a longer time frame. However, ceiling effects may have been evident due to
sampling healthy individuals. Despite this ratings of enjoyment and arousal
were seen to increase over the 12-week period which is an important finding.
The study addressed a key limitation of the green exercise literature by
investigating the role of weather and temperature. No significant differences
in participant responses were found to exist between weather and
temperature on the outcome variables. However, during exercise in
precipitation, at warmer temperatures the participants’ ratings of tranquillity
were seen to be reduced. Based on these findings, policy makers and
researchers alike can be increasingly confident that the benefits of green
exercise will be experienced by the individuals regardless of season, weather
or temperature.
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Chapter 6: Psychological effects of green exercise in type 2
diabetes: a systematic review.
6.0 Preface
The previous chapter addressed a major limitation of the green exercise
research field by investigating the role of temperature and weather on
participant responses. The chapter demonstrated that the effects of green
exercise did not differ between weather conditions, and no differences were
seen to exist due to temperature changes. Whilst enjoyment and arousal
were seen to increase, the other outcome measures showed no
improvements and in some cases reductions over the 12-weeks. Ceiling
effects may have influenced these findings as a result of using a ‘healthy’
study sample. Consequently, this chapter builds towards understanding if the
benefits of green exercise are still evident within different sub-groups of the
population. As discussed in Chapter 3 of this thesis, green exercise studies
have tended to sample young, healthy, students due to ease of sampling.
Moreover, as reiterated throughout the thesis, more research is required
before reliably promoting green exercise as a mechanism for treating mental
health issues in different sub-groups of the population, particularly sedentary
individuals. Chapter 1 of this thesis outlined the rapid increase in worldwide
prevalence of type 2 diabetes. This chapter presents a systematic review,
which investigates whether type 2 diabetes studies, which exclusively used
an intervention in an outdoor environment improved psychological problems
associated with the disease. The findings from this systematic review serve
as a rationale for undertaking the research that is subsequently presented in
Chapter 7 - which addresses methodological weaknesses identified in
Chapter 5 and investigates responses between indoor and outdoor
environments sampling individuals living with type 2 diabetes.
6.1 Introduction
As outlined in the introduction and literature review chapters of this thesis,
green exercise has been shown to provide stress reduction, mental
restoration, improvements in mood and self-esteem and perceived health in
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comparison to exercise conducted indoors. However, the majority of these
studies have sampled participants who were active and currently free from
mental and physical health conditions. Whilst these findings are evident
within healthy populations, it is unclear whether the effects translate into
clinical populations or individuals who are less active.
Due to a lack of evidence demonstrating if the effects of green exercise are
seen within individuals living with chronic health conditions, it is challenging
for health professionals to prescribe ‘nature medicine’ with the confidence it
has the desired effect. Over the past decade green exercise researchers
have highlighted the need for greater investigation into different sub-groups
of the population, echoing what this thesis has deemed a limitation of the
current evidence base. Dating back a decade ago, Bowler et al. (2010, p.7)
outlined that the most commonly sampled participants within green exercise
studies were “college students, adult males, and physically active adults”
highlighting that the results were not generalisable to the majority of the
population. The researchers as a result noted that the effects of natural
environments may differ between sedentary individuals, age ranges and
individuals living with health conditions. Mackay and Neill (2010) emphasised
the need for wider, more representative samples from different populations
such as non-exercisers, individuals suffering from high levels of stress or
anxiety and also those raised in non-urban areas. Continuing on this point,
the most current systematic reviews by Twohig-Bennett and Jones (2018)
and Lahart et al. (2019) reiterate future studies should include samples that
represent the current population and examine nature effects in specific subgroups of the population (people living with mental health conditions). It
appears despite being highlighted as a limitation of the current field for a
decade, there still remains a research gap with regards to the samples
examined in green exercise research.
Type 2 Diabetes
This chapter examines research conducted outside of the green exercise
paradigm, investigating the use of outdoor exercise settings in managing
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psychological problems in individuals living with type 2 diabetes. It was
evident from the literature review that few studies in the green exercise field
had sampled participants from a clinical population. Thus, investigating
whether type 2 diabetes studies had used forms of green exercise as
interventions, without knowledge to the supplementary benefits offered from
this mode of exercise was deemed necessary. As discussed in the
introduction to this thesis (Chapter 1), type 2 diabetes is a chronic disease
that affects an individual’s physiological and mental health (Van der Heijden
et al., 2013). Ogurtsova, et al. (2017) predict by the year 2040, 642 million
people may be living with the disease, a 35% increase over 25 years (415m
diagnosed in 2015). Based on these findings the WHO estimate by 2030 that
diabetes will become the seventh leading cause of death worldwide.
Currently, the majority of type 2 diabetes research has concentrated on
physiological parameters such as glycated haemoglobin and BMI (Boulé et
al., 2001; Snowling & Hopkins, 2006; Lin et al., 2015). However, over the last
few years there has been an increased research into psychological problems
associated with type 2 diabetes. Therefore, the current chapter conducted a
systematic review investigating whether type 2 diabetes studies had used
green exercise to target psychological problems associated with the disease.
As outlined in Chapter 1, individuals living with type 2 diabetes have been
shown to experience psychological problems which can be related to having
to make changes to diet and self-administer medication. When depressive
symptoms are evident in individuals with type 2 diabetes, it has been shown
they have reduced adherence to medical regimens (Gonzalez et al., 2008) and
exhibit poor self-care (Ciechanowski, Katon, Russo, & Hirsch, 2003). These
findings show the value of managing and preventing psychological problems
in people living with type 2 diabetes. Physical activity interventions and
exercise regimens have been demonstrated as successful treatments for
preventing and managing mental illnesses. Previous systematic reviews and
meta-analyses have shown positive outcomes for depression (Cooney, Dwan,
& Mead, 2014), quality of life (Langlois, et al., 2013) and anxiety (Mochcovitch,
Deslandes, Freire, Garcia, & Nardi, 2016).
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With regards to individuals currently living with type 2 diabetes, there have
been contrasting findings. Van der Heijden, et al. (2013) found no significant
effects for aerobic training on quality of life, with the exception of one study.
The systematic review found depressive symptoms were only reduced in one
out of four studies. Contrasting results were found for general wellbeing.
Interestingly, in the one study which investigated anxiety, significant
improvements were found. Another systematic review by Cai, Li, Zhang, Xu,
& Chen, (2017) assessed the effect of exercise on quality of life in type 2
diabetes participants. In contrast to the review by Van der Heijden et al. (2013),
the authors found that an aerobic exercise intervention safely and effectively
improved quality of life. However, in both reviews the authors failed to identify
which elements of exercise produced the positive results. As shown in the
previous chapters of this thesis, the environment physical activity is conducted
in can influence the effects obtained (Thompson Coon et al., 2011).
6.11 Aim
The aim of the chapter was to examine whether interventions utilising
outdoor settings, involving people with type 2 diabetes improved
psychological problems.
6.2 Methods
This systematic review is registered with PROSPERO: CRD42018088212
6.21 Eligibility criteria
The inclusion and exclusion criteria for the systematic review conducted in
this chapter were developed using the PICO framework (Huang et al., 2006)
designed for systematic reviews. The PICO framework involves identifying
the target population, intervention, comparisons and outcomes of a study.
The framework is a standardised and effective method used to identify
studies in medical and health research for developing a search strategy
(Schardt et al., 2007). The Cochrane collaboration have also endorsed the
framework (Methley, Campbell, Chew-Graham, McNally, & Cheraghi-Sohi,
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2014). To be included in the current systematic review articles had to
include.
•

Participants above 18 years old, diagnosed with type 2 diabetes.

•

An intervention where physical activity was conducted in an outdoor
environment (no restriction on duration of the intervention).

•

Assess a form of psychological issue (depression, anxiety, quality of
life, stress, emotional wellbeing).

6.22 Search strategy
The following online electronic databases were searched: PubMed, Medline,
PsycINFO, Scopus, Cochrane library, CINAHL, SPORTDiscus and Google
Scholar from 1998- February 2018. This search date was used as previous
systematic reviews (Cai et al., 2017; Van der Heijden et al., 2013) found a
lack of research into psychological problems in type 2 diabetes participants
prior to this date. Additionally, citation searches were conducted on the
reference lists of identified studies and similar systematic reviews.
The search comprised the following three concepts: type 2 diabetes;
psychological issues; outdoor physical activity. Appropriate synonyms were
used across each database. The synonyms which were adopted to provide a
wide search of the literature are below in table 13.
Table 13: Synonyms used in search strategy
Main Type 2
terms Diabetes
Type 2
diabet*
Type II
diabet*
Type two
diabet*
T2DM
Noninsulin

Psychological Physical Outdoor Outdoors
Problems
activity
Activities
Depress*

Exercis*

Walk*

Out door*

MDD

Fitnes*

Outdoor*

Anxi*

Sport*

Nordic
walk*
Jog*

Quality of life
Emotional
wellbeing

Aerobic*
Physical
activ*

Run*
Cycl*

Wilderness*
Green
exerci*
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Natur*

dependent
diabetes
NIDDM
QoL
Diabetes
Stress*
type 2
Diabetes
Mental Health*
type two

Bik*
Bic*

Forest*
Countrysid*

Adventur*

Garden*

Mountain* Environment*
Hill*

*Wildcard symbol used in the database to broaden search.

6.23 Study selection process
Titles, abstracts and full texts were reviewed for relevant studies, this was
checked by two investigators (S.A.M, S.M.) Any disagreements on included
studies were resolved by consensus or by a third investigator (R.P.). The
study selection process is outlined in figure 11.

Figure 11: Flow diagram of literature search
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6.24 Data extraction and analysis
A data extraction tool was created by the authors to obtain relevant
information from each of the selected studies (Appendix 8). Individual articles
were reviewed, and data were extracted from each of the included studies. In
studies where physical activity was conducted in outdoor environments,
details regarding the type of physical activity, duration of each session and
intervention from outdoor activities was collected. The primary data which
was extracted was the effect of outdoor physical activity on psychological
issues. Psychological issues included were depression, general wellbeing
and quality of life. Due to the array of outcome measures included and the
heterogeneity of measurement methods across each study a meta-analysis
was not possible.

6.25 Quality assessment/ assessment of risk of bias
Two reviewers (S.M, S.A.M.) independently assessed the quality and risk of
bias of the included studies using the Downs and Black Quality Index
(Downs & Black, 1998). This critical appraisal tool was selected due to its
ability to assess both randomised and non-randomised trials. The critical
appraisal tool has also been shown to assess the methodological quality of
healthcare interventions which increases the validity of the tool (Downs &
Black, 1998). The tool has also been used in previous healthcare systematic
reviews (Cai et al., 2017; Comer et al., 2018; Hignett, 2003). The quality
index is made up of 27 yes-no questions, which are categorised into 5
sections; quality of study, external validity, study bias, confounding and
selection bias and power of the study (Hignett, 2003). With reference to the
reliability of the critical appraisal tool, it was found that the test-retest (r=
0.88) and inter-rater (r= 0.75) reliability of the tool were good. In terms of
validity, when compared to a previously established appraisal tool, the
SRTG, the Downs and Black Quality Index was highly correlated (r=0.90)
(Downs & Black, 1998). The highest score possible is 32. Quality scores
were ranked across four levels: (<18) poor, (18-23) moderate, (24-29) good,
(>30) excellent. The quality of each study is demonstrated in table 14.
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6.3 Results
6.31 Search outcome
1459 articles were identified from the online database and manual citation
searches. 9 articles were removed due to being duplicates, leaving 1450.
The full text of 81 were screened based on the title and the pre-defined
inclusion criteria. 65 were removed due to not using an outdoor physical
activity intervention, 10 were excluded as they did not examine psychological
outcomes. 2 were removed due to being systematic reviews. This resulted in
4 studies being suitable to be included in the review.

6.32 Description of studies
The aim of the systematic review was to determine the effect of green
exercise on psychological outcomes in individuals living with type 2 diabetes.
Sample
Participants were sampled from a range of countries; Brazil (Delevatti et al.,
2017); Sweden (Fritz et al., 2011); Denmark (Gram, Christensen,
Christiansen, & Gram, 2010); India (Guglani, Shenoy, & Sandhu, 2014).
Recruitment methods included newspaper advertisement (Delevatti et al.,
2017; Fritz et al., 2011; Gram et al., 2010). Fritz et al. (2011) also sent
personal letters to patients of a diabetes prevention programme. Additionally,
Gram et al. (2010) and Guglani et al. (2014) used a diabetes outpatient clinic
to recruit participants. A total of 231 participants were included across the
four studies. Sample sizes ranged from 35 (Delevatti et al., 2017) to 102
(Guglani et al., 2014). Each study used a combination of male and female
participants. The ages of the participants in the included studies ranged from
46 to 72 years old. BMI and glycated haemoglobin (HbA1c) are considered
two important physiological factors in type 2 diabetes patients and therefore
this data was extracted. The BMI in the intervention groups ranged from 30.1
± 3.1 (Delevatti et al., 2017) to 31.4 ± 4.3 (Gram et al., 2010). The HbA1c
(%) varied from 6.2-7.1% (Fritz et al., 2011) to 6.9 ± 0.2% (Gram et al.,
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2010). BMI or HbA1c was not reported in the Guglani et al. (2014) study and
HbA1c was not reported in the Delevatti et al. (2017) study.
Interventions
Similarly to the green exercise research paradigm, all the included studies
used some form of walking to investigate the effects on psychological
problems. Two of the studies conducted in Scandinavia, used Nordic walking
(Gram et al., 2010; Fritz et al., 2011). Guglani et al. (2014) used self-reported
walking with a pedometer as a motivational tool. The study by Delevatti et al.
(2017) investigated the effects of dry land training in comparison to aquatic
aerobic training. After contacting the authors for further information, it was
confirmed that the athletic track used for dry land training was based in an
outdoor environment, no control group was used. The studies by Fritz et al.
(2011), Guglani et al. (2014) and Gram et al. (2010) all used a control group.
Each study used a different quality of life measurement tool. As a result of
the heterogeneity of measures used, a valid comparison between studies
was not possible.
The duration of each intervention varied across the studies, from 45 minutes,
twice a week (Gram et al., 2010) to exercising 5 hours each week (Fritz et
al., 2011). In the Guglani et al. (2014) study exercise was measured across 5
whole days. The duration of the total intervention varied from 3 months
(Delevatti et al., 2017) to 4 months (Guglani et al. 2014; Gram et al., 2010;
Fritz et al., 2011).
Table 14: Quality of included studies
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6.33 Outcomes
Quality of life
All four of the studies investigated quality of life as an outcome measure. The
study by Gram et al. (2010) investigated the effect of Nordic walking after 4
months, with a one year follow up. The study found no significant effect of
the intervention at either timescale. Fritz et al. (2011) also examined the
effect of Nordic walking over 4 months. The study only found improvements
in 2 of the 13 quality of life SWED-QUAL subscales (“satisfaction with
physical health” p=0.03 and “sleep” p=0.03). Delevatti et al. (2017) found that
in per protocol analysis, improvements were evident in physical and
psychological quality of life following outdoor training (Pre: 53.7 ± 4.6 Post:
68.7 ± 5.3 p<0.05). The intention to treat analysis also demonstrated
significant improvements in overall quality of life (Pre: 57.6 ± 3.5 Post: 65.1 ±
4.2 p<0.05). In the study by Guglani et al. (2014), the self-reported group
were required to record activity from ‘morning till night’ for five days of the
week. Quality of life was improved in 16 of the 19 ADDQoL19 subscales.
Depression
Delevatti et al., (2017) was the only study to examine depression. The study
found no significant improvement following the intervention (Pre: 10.0 ± 1.1
Post: 9.3 ± 1.7 p>0.05).
General wellbeing
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Again, only one study examined general wellbeing. However, Guglani et al.
(2014) found a significant improvement in general wellbeing following the 4month intervention, with a 19.2% (p<0.001) increase in the W-BQ12
questionnaire.
6.4 Discussion
This was the first systematic review to investigate the effect of outdoor
physical activity on psychological problems in a type 2 diabetes setting (n=4).
A small number of systematic reviews have previously investigated the effect
of physical activity on psychological problems in individuals living with type 2
diabetes with mixed findings. From these reviews, it was unclear which
elements of exercise contributed to the observed positive effects (Van der
Heijden et al., 2013). Moreover, the literature review conducted in Chapter 3
identified a lack of green exercise research which had sampled participants
from sedentary and clinical populations. The systematic review in this
chapter was interested in whether type 2 diabetes researchers had used
exercise in natural areas to treat psychological conditions, without the
awareness of the potential synergistic benefits offered from this mode of
exercise. The search found a shortage of articles which met the inclusion
criteria. Interestingly, during the search a large number of type 2 diabetes
studies were found which used outdoor and natural environments as
interventions targeting physiological parameters in this population which
could be a useful line of enquiry for future reviews.
As both the research of psychological problems in type 2 diabetes
participants and green exercise are both emerging research areas, it was
perhaps unsurprising that database searches revealed a low number of
applicable studies. It has been suggested that for systematic reviews with a
low number of included studies, that there is a discussion of why this
occurred (Yaffe, Montgomery, Hopewell, & Shepard, 2012). The majority of
studies extracted from the databases were excluded due to not investigating
psychological problems (n=635). Further, 496 articles were excluded due to
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not using an outdoor physical activity intervention. Other noteworthy reasons
why studies were excluded were using medication/drugs to treat
psychological problems with no exercise component (n=102), participants
being under 18 years old (n=49) and not using human subjects (n=6).
Despite the inclusion of only four studies, some interesting findings were
revealed.
With reference to the green exercise aspect of each of the studies, simply
because it was conducted in an outdoor environment did not necessarily
mean it was sufficiently ‘natural’ to provide supplementary benefits. No
included study detailed the exercise environment in depth. Green exercise
studies have shown improvements in depression following acute exercise
sessions in natural areas. Park et al. (2010) found improvements in male
university students, Bodin and Hartig (2003) in regular runners. Berman et al.
(2012) found effect sizes observed for individuals with MDD were
approximately five times as large as those in a similar study with a nonclinical sample. Contrastingly, the study by Delevatti et al. (2017) found no
improvements in depression after 3 months. Reasons why this may have
occurred maybe due to the participants using antidepressants at baseline.
Based on the available evidence, outdoor exercise appeared to have mixed
effects on quality of life in individuals living with type 2 diabetes. The two
studies which used Nordic walking found no or little significant effects
following a 4-month intervention. With regards to the level of nature
experienced by the participants in the included studies, it was clear that
Nordic walking would have been conducted in natural areas. Nordic walking
was developed over 20 years ago in Scandinavia. A systematic review by
Tschentscher, Niederseer, & Niebauer, (2013) into Nordic walking found
benefits for quality of life, anxiety and depression in contrast to the findings of
the two Scandinavian studies used in the current systematic review.
There are a number of hypothetical reasons why type 2 diabetes researchers
have not opted to utilise outdoor exercise interventions. Previous research
has highlighted that periods of inclement weather, reduced daylight hours
and extreme temperatures are commonly cited barriers to conducting
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outdoor exercise (Tucker & Gilliland, 2007). In terms of the exercise setting,
interventions conducted indoors, using treadmills or ergometers are seen as
easier to control exercise intensity, with fewer confounding variables, thus
making comparisons between interventions increasingly reliable (Calder,
Phillips, & Tybout, 1981). However, in terms of validity, much of the walking
we conduct as humans takes place in outdoor settings. In fact, Marsh et al.
(2006) demonstrated that over ground walking resulted in greater levels of
enjoyment, faster walking speeds and improved attitude to training in older
adults when compared to treadmill walking. It may be considered, due to the
complications of exercising with type 2 diabetes such as hypoglycaemia, foot
ulceration or musculoskeletal injuries (Riddell & Burr, 2011) that researchers
are reluctant to utilise outdoor environments as an intervention.
All studies in the intervention used a form of walking in outdoor settings as
the mode of exercise. This has been identified as a limitation of the current
green exercise literature due to the range of activities that can be conducted
in a natural area (Lahart et al., 2019; Han, 2017). Future studies may look to
implement different types of activities conducted in natural areas and
examine the psychological responses in individuals living with health
conditions. With this considered, previous type 2 diabetes research has
shown that resistance exercise is a useful modality to improving mental and
physical health parameters (Lincoln, Shepherd, Johnson, & CastanedaSceppa, 2011; Myers et al., 2013). The majority of resistance training is
undertaken in indoor environments. Despite this, it would be interesting to
consider the effects of ‘green gym initiatives’ which are becoming
increasingly popular (Lister, Reid, Musgrove, & Speirs, 2017) in managing
psychological parameters.
A study by Plotnikoff, Wilczynska, Cohen, Smith and Lubans, (2017) in fact
used a resistance exercise intervention in an outdoor environment, with a
type 2 diabetes cohort in a recent randomised controlled trial. The study
incorporated aerobic and resistance outdoor exercise, alongside
psychological training and the use of a smartphone app to improve mental
and physical health in individuals at risk of or living with type 2 diabetes. At
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the end of the study, week-20, increases in aerobic fitness, muscular and
functional strength were evident. Further, physical activity in terms of steps
conducted per day and physiological outcomes were also improved. To what
extent each part of the multi component intervention influenced the
improvements was unclear. However, the findings show how combined
resistance and aerobic training conducted outdoors can benefit people living
with type 2 diabetes. Wilczynska (2017) examined the mental health
component of the trial (anxiety and depression). The 20-week intervention
revealed significant improvements for depression and findings approached
significance for anxiety. The following study would have been included in the
systematic review; however, the full text was not available.
In terms of the findings from the systematic review there are several
explanations for the mixed effects. All four studies examined quality of life;
however, each study used a different measurement tool which decreased the
ability to compare the results. The duration of each study was similar,
ranging from 3-4 months. However, the duration of the exercise component
was largely variant, ranging from ‘5 days, morning till night’ to ‘30-minutes
once a week’. Fritz et al. (2011) noted that this is potentially too short a time
period to observe improvements in specific quality of life subscales. Gram et
al. implemented a year follow up but found no significant improvements. This
was attributed to the participants not maintaining exercise habits, following
the intervention finishing. Thus, it may be that the motivation of the
participants was not sufficient to adhere to the intervention. Motivation has
been shown to be the greatest predictor in beginning and adhering to
physical activity regimes (Teixeira et al., 2012). Previous studies have
outlined characteristics of individuals living with type 2 diabetes with regards
to maintaining levels of physical activity. Korkiakangas, Alahuhta and
Laitinen (2009) demonstrate that many of the individuals living with the
disease lack the required motivation to adhere to new physical activity
interventions. This was supported by Sweet et al. (2009) who examined
physical activity behaviour in type 2 diabetes participants and found that
autonomous motivation was predictive of physical activity maintenance. If
longitudinal research and health promoting interventions are to be
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successful, understanding ways to increase and maintain autonomous
motivation to green exercise may prove essential in benefiting both mental
and physical health. As a result, it was deemed important to understand what
motivates individuals who have conducted green exercise over long periods
of time. This is investigated in Chapter 8 of this thesis.
Based on the findings from non-clinical participants, green exercise
interventions appear promising in preventing and managing psychological
problems in this cohort. However, the number of studies in type 2 diabetes
research is still too small to draw firm conclusions. The findings of the
systematic review provide rationale for research into the effects of green
exercise in treating psychological problems within a type 2 diabetes cohort,
which is investigated in Chapter 7.
6.5 Limitations
With only four studies meeting the inclusion criteria, it is challenging to draw
any robust conclusions to the effect of outdoor exercise on psychological
problems in this cohort. However, this points to the need for future research.
The heterogeneity of the measurement tools did not make pooling of results
possible. Two studies included in the review used self-reported measures to
assess exercise frequency (Guglani, et al., 2014; Fritz et al., 2011) this
method of recording data has been shown to be unreliable in comparison to
objective mechanisms of measuring physical activity (Slootmaker, Schuit,
Chinapaw, Seidell, & Van Mechelen, 2009). Small sample sizes may have
also been considered a weakness of the included studies (Fritz et al., 2011;
Delevatti et al., 2017). With regards to the exercise environment, due to the
limited descriptions of the outdoor environment used in the included studies it
was difficult to determine what level of nature and other sensory factors may
have contributed to the findings.
6.6 Future research
The low number of studies eligible for inclusion in this systematic review
demonstrates a research gap and highlights the potential for future studies to
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use natural settings as a new form of intervention to manage and prevent
psychological problems in individuals living with type 2 diabetes. Future
research should seek to conduct physical activity interventions in highly
natural areas for example local parks or forests and compare these to similar
intensity interventions conducted indoors over extended time periods. This
would allow researchers to identify if supplementary green exercise benefits
are evident in different sub-groups of the population, besides student or
healthy individuals. Moreover, future studies should be conducted with high
methodological quality utilising randomisation, control groups and follow ups,
to isolate the effects of green exercise, which are addressed in the following
chapter. Studies of high quality are important to improve understanding to
whether green exercise is a viable method for treating psychological
problems in individuals living with chronic health conditions. The findings of
this chapter provide rationale for an investigation into the effect of varying
exercise environments in individuals living with type 2 diabetes which the
next chapter addresses.
6.7 Conclusion
In conclusion, there were a limited number of studies available that met the
inclusion criteria for the systematic review. The lack of studies which have
used outdoor exercise as an intervention to treat psychological problems
highlights the need for future research. From the studies that met the
inclusion criteria there were mixed findings. However, there may be great
potential for improvements in psychological problems and mental health in
those living with type 2 diabetes through conducting green exercise. This is
an interesting and emerging area of research with promising results
observed in the green exercise field, which the following chapter looks to
address.
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Chapter 7: Walking in Indoor and Outdoor Environments:
Psychological Health Benefits for Type 2 Diabetes (Case
Study)
7.0 Preface
In the previous chapter, a systematic review was presented on the use of
exercise interventions conducted in outdoor settings with individuals living
with type 2 diabetes. The systematic review highlighted a lack of research
utilising natural settings to help treat and manage psychological problems.
Four studies met the search criteria and they had mixed results regarding the
effect of outdoor environments on quality of life, depression and wellbeing. In
addition to a lack of studies from the type 2 diabetes literature using green
areas for health promotion, the literature review conducted in Chapter 3
showed a lack of green exercise studies which have sampled individuals
from clinical populations. The findings from the previous chapter serve as a
rationale for the research presented in this chapter on green exercise from
the perspective of those living with type 2 diabetes. This chapter examines
psychological responses between indoor and outdoor environments in
individuals living with type 2 diabetes. Methodological limitations of the
previous chapters, such as those outlined in Chapter 5, have been
addressed in the research presented in this chapter. A randomised,
counterbalanced study design, with a control group was used as a
methodology to assess the differences between the two exercise
environments.
7.1 Introduction
The findings from the previous chapter serve as rationale for the research
presented in this chapter, which investigates whether green exercise can
offer supplementary benefits for the mental health of individuals living with
type 2 diabetes in comparison to indoor exercise. It has been shown that
despite the established benefits to physical activity, less than 30% of
individuals living with type 2 diabetes meet the recommended physical
activity guidelines (Hamasaki, 2016). Moreover, as a result of experiencing
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mental health and depressive symptoms, incidences of diabetes related
complications are increased (Lysy, Da Costa, & Daspupta, 2008). As
discussed in the previous chapter it would appear that the benefits offered by
green exercise may help reduce such psychological problems and increase
motivation to conduct regular exercise. Researchers that have examined
ways to manage psychological problems in this cohort have found
pharmacotherapy, CBT, emotional support and diabetes education as well as
exercise and physical activity to be the primary effective mechanisms in
treating these issues (Markowitz, Gonzalez, Wilkinson, & Safren, 2011).
Whilst the previous chapter demonstrated a lack of studies and mixed effects
of green exercise, the methodology outlined in the present chapter aimed to
isolate the exercise environment through comparing responses with an
indoor and control condition. Despite the apparent avenue of using green
exercise to prevent and manage mental health conditions, as shown by the
literature review in Chapter 3 there have been a lack of studies which have
sampled participants from clinical backgrounds. This is not to say that no
studies have adopted such samples. A scoping review by WendelboeNelson, Kelly, Kennedy and Cherrie (2019) outlined several studies
investigating the role of green space interventions in sub-groups living with
specific mental and physical health conditions (Chun et al., 2017; McCafferty,
2007; McCafferty, Liehr, Gregersen, & Nishioka, 2011; Vujcic et al., 2017;
Sonntag- Öström et al., 2014). Whilst some of the studies included weren’t
driven primarily to investigating green exercise, positive outcomes were
detailed in the review. Sonntag- Öström et al. (2014) found visits to forest
environments were perceived as more restorative than urban city
environments by females living with exhaustion disorder. Contrastingly,
Askari et al. (2017) investigated the difference between indoor and outdoor
exercise settings in individuals living with MDD. The study found no
improvements to affect, cognitions and somatic symptoms of depression in
both conditions. The mixed results further highlight the need for more
research into different sub-groups within the green exercise research
paradigm.
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As discussed in the literature review, one of the main methodological
approaches into the effects of green exercise is the comparison between
exercise conducted indoors with natural areas. Several systematic reviews
have been conducted into this methodology. The first by Thompson Coon et
al. (2011) highlighted that compared with indoors, exercise outdoors resulted
in greater feelings of revitalisation, positive engagement, as well as
reductions in anger and depression. The review also highlighted greater
feelings of satisfaction and enjoyment with exercise outdoors. However,
despite these initial findings the review was plagued with low quality studies
and heterogeneity of measures. Thus, the most recent systematic review in
the field by Lahart et al. (2019) found little evidence to support the claim that
exercise outdoors offers superior benefits to that conducted indoors. The
review demonstrated that only affective valence and enjoyment were found
to differ between the two environments. The authors highlighted that no
difference in emotions, ratings of perceived exertion or biological markers
were seen to exist. Further, they underlined the high levels of bias and low
study quality as important issues from the included studies. The authors
concluded with a statement encouraging greater research to be conducted in
this area, which this chapter addresses. Based on this evidence it was
deemed necessary to further investigate the effects of the exercise
environment on psychological parameters.
The limitations of Chapter 3 with regards to using comparator groups and
randomisation are addressed in the current chapter through using a control
condition and indoor exercise. Whilst ecological validity is said to be
decreased when using laboratory environments in green exercise research, it
was deemed appropriate to highlight any effects that may occur. With
regards to the use of treadmill walking indoors, Dasilva et al. (2011) found
participants walked faster outdoors in comparison to treadmill walking and
reported reductions in positive affect indoors. The authors however did not
consider differences in physical responses, which was addressed in the
study through using a pedometer to measure intensity. The study opted to
use a self-selected exercise intensity. Despite potentially increasing
confounding variables between the comparisons, it was viewed as
174

appropriate for several reasons. It replicates real-world settings thus,
increases the validity of the findings. Secondly, if participants are
increasingly focused on maintaining a pre-determined pace, it is likely they
will become distracted from the exercise environment (Rogerson, 2016). It is
anticipated through replicating ‘real world’ settings that the effects of green
exercise will be made generalisable for those living with type 2 diabetes.
With regards to the mental health conditions evident within individuals living
with type 2 diabetes, research has found increases in stress (Redekop et al.,
2002), depression (Anderson et al., 2001) and anxiety (Grigsby, Anderson,
Freedland, Clouse, & Lustman, 2002) in comparison to those living without
the disease. Previous evidence for the use of green exercise to treat these
parameters has been shown across several studies. Rogerson et al. (2016)
demonstrated that stress was reduced by 18.4% following a single bout of
green exercise. Further, Grahn and Stigsdotter (2003) found decreases in
reported stress-related illnesses with increased time spent in urban green
spaces. Moreover, physiological markers of stress such as salivary cortisol
and noradrenaline were found to be decreased following observing and
exercising in a forest environment (Park et al., 2010). Berman et al. (2012)
showed that when exercising in a natural environment for 50-minutes in a
cohort of individuals living with depression these feelings were reduced. In
terms of green exercise studies which have used anxiety subscales, they
have shown that anxiety is significantly reduced following different forms of
green exercise (Mackay & Neill, 2010; Martyn & Brymer, 2016). Based on
the evidence from the green exercise research field there is sufficient
evidence to demonstrate this modality of exercise maybe able to help
prevent and manage the specific mental health disorders associated with
living with type 2 diabetes.
7.11 Rationale
Based on the results of the systematic review presented in Chapter 6 and the
literature review in Chapter 3, it was deemed there is a need for such a study
on the effects of green exercise in individuals living with type 2 diabetes to be
conducted. Green exercise researchers have outlined the need for an
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investigation into clinical participants and different sub-groups of the
population to be examined (Lahart et al., 2019; Twohig-Bennett & Jones,
2018; Thompson Coon et al., 2011). Further, with the increasing levels of
mental health problems in society, finding new ways to prevent and manage
such conditions is an essential component of ensuring the health of the
general population and sustainability of the NHS. If green exercise is to be
prescribed to the general public, there is a need for further evidence that the
effects are evident in all sub-groups of the population. Doing so may help
increase the uptake of this mode of exercise. Type 2 diabetes researchers
have also called for future research to investigate the effects of exercise on
psychological outcomes (Van Der Heijden et al., 2013).
7.12 Research Questions
1. Investigate whether affect/mood responses differ between the three
conditions (outdoor, indoor, control).
2. Investigate whether the abbreviated POMS responses differ between the
three conditions (outdoor, indoor, control).
3. Is perceived stress reduced more following a session of green exercise in
comparison to indoor exercise?
4. Are the intensity and perceived exertion different between indoor and
outdoor exercise conditions?
5. Understand whether the participants enjoy the activity conducted in nature
greater than indoors or the control condition.
6. Investigate whether participants have increased intention to exercise
following green exercise in comparison to indoor or the control condition.
7.13 Hypotheses
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The case study approach has been described as beneficial for both hypothesis
generation and testing (Flyvbjerg, 2006).
1. Affective responses will be greater within the green exercise condition
than indoor and control conditions (alternative hypothesis).
2. There will be no difference between the abbreviated POMS subscale
scores (pre/post) in either exercise condition (null hypothesis).
3. Participants’ perceived stress will be reduced more in the green exercise
condition than the indoor and control conditions (alternative hypothesis).
4. Participants will perceive the exercise conducted outdoors as easier than
indoors (alternative hypothesis).
5. Participants will enjoy the outdoor exercise more than the indoor exercise
(alternative hypothesis).
6. Participants will have increased future intention to exercise following
exercise in the outdoor condition in comparison to the indoor condition
(alternative hypothesis).
7.2 Method
7.21 Research design
The study in this chapter used a within-participants design. A randomised,
counterbalanced design was adopted where participants were exposed to
three different environmental exercise conditions (indoor/outdoor/control).
Participants acted as their own sedentary, control group (reading) as in the
study by Frühauf et al. (2016). This was used to allow the effect of walking in
the different environments in isolation to be analysed. Participants were
required to walk for 15-minutes, in two conditions (indoor/outdoor), at a selfselected pace, with the instruction "imagine walking to the post office to post
a letter before it closed for the day" to attempt to achieve a moderate
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intensity. 15-minutes was selected to allow a timeframe in which participants
would feel comfortable conducting exercise and thus to increase participant
recruitment. A minimum of two days between each testing session was
selected to avoid any carry over effects as used in previous similar studies
(Focht, 2009). Each testing session was conducted at the same time of day
(+ or - 2h) to standardise the measurements. Walks were conducted alone to
avoid the effects of group dynamics (Johansson et al., 2011). The outdoor
walk took place at the University Campus in a natural area comprised of
green fields and aquatic areas. Based on the findings from Chapter 5 no
walks were cancelled for inclement weather. Indoor walks were conducted
on a treadmill at a local hospital. The control condition was conducted in a
meeting room at the University.
7.22 Study sample
This study was initially labelled as a pilot study which required a sample size
of 12 participants (Julious, 2005). However, due to time constraints, strict
inclusion criteria and issues with ethical clearance the study was treated as a
case study, consisting of 2 participants who had recently been diagnosed
with type 2 diabetes (2 females, mean age= 64.3 years). In the present
chapter a case study methodological approach was used. Collective and
instrumental case study approaches were adopted within the current chapter,
whereby two participants’ responses towards green exercise were examined
separately. The case study methodological approach was discussed
previously in Chapter 2 which provides more details into how it was
employed within the current chapter.
7.23 Outcome measures
A number of outcome measures were used in the case study to compare the
effects of the two exercise environments. Participants completed the LTEQ
and PAR-Q prior to conducting the exercise. The study was primarily
interested in the psychological responses between the two environments and
thus the Abbreviated POMS, PSS, EFI, enjoyment scale, future intention to
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exercise scale and Borg Scale were implemented. Each of these measures
is outlined in detail in Chapter 2 of the present thesis.
7.3 Protocol
The study received ethical approval from the National Health Service REC
committee, (18/NW/0045), NHS Highland R&D department and the
University of the Highlands and Islands ethics board. A number of
recruitment methods were used to obtain the required sample size.
Purposive sampling was used to recruit individuals living with type 2 diabetes
in the Inverness area. To be eligible to be included in the study participants
had to be
1. Diagnosed with type 2 diabetes within the past four years.
2. Not using insulin or sulphonylurea therapy.
3. Have no contraindications to exercise.
4. Aged between 18-75 years old.
Participants were recruited using various techniques to meet the required
sample size. Seven local GP practices and diabetes clinics were contacted
and agreed to provide an invitation letter to participants that met the inclusion
and exclusion criteria. The Scottish diabetes database was also searched
using the study criteria, no participants were found in the area who met the
criteria. Adverts were also placed in local newspapers and social media sites
(Facebook and Twitter) requesting participants to contact the researcher for
further details. Posters were placed around local hospitals and diabetes
outpatient clinics. Research ‘packs’ containing the details of the study,
participant information sheet and consent form were also placed behind
reception at a diabetes retinal screening building. Individuals who expressed
interest in taking part in the study via email were provided with the participant
information sheet before being asked on their availability to attend three
testing sessions. The study took place from March to December 2019.
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The within participants study design was expected to minimise individual
differences in baseline measures across conditions, however the nonindependent nature of the design was anticipated to create possible
response biases. To address possible order effects, the exercise conditions
were presented in two counterbalanced, randomized orders: AB and BA (A =
Indoor, B = Outdoor). This was achieved through using
https://www.randomizer.org/. Participants were blinded to the outcomes of
the study, to reduce any expectancy or placebo effects that may have altered
the results.
On the first meeting, the participant completed baseline questionnaires;
LTEQ and PAR-Q. The three psychological questionnaires abbreviated
POMS, EFI and PSS were conducted prior to beginning each of the three
sessions. During the walk the researcher in the natural condition followed the
participant and gathered ratings of perceived exertion. Following completion
of the questionnaires the participants were fitted with a pedometer and
escorted outside the University to begin the walk. Participants were then
instructed to walk around the campus, no exact route was provided to avoid
distractions. During the indoor condition, the researcher observed the
participant from a desk and recorded ratings of perceived exertion. RPE was
not recorded for the control condition. Immediately following the 15-minute
walk the participant completed the three questionnaires in the same order,
followed by a single item index enjoyment scale to rate the walk from 1-100
and an intention for future participation single item index.
7.31 Data analysis
Due to the current study being a case study, the use of inferential statistical
analysis was not conducted as a result of a low number of participants,
therefore the collected data is presented as descriptive statistics.
7.4 Results
The results displayed below outline descriptive statistics from each of the
subscales.
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7.41 EFI
To test hypothesis 1, both participants’ responses to the EFI (post scores)
are outlined below in table 15. Based on the descriptive data, affective
responses for participant 1 were all seen to be greater within the green
exercise condition. For participant 2 affective responses were high for both
exercise conditions.
Table 15: EFI responses
Subscale

Indoor

Control

P1

Green
exercise
12

7

5

P2

12

11

8

Positive
Engagement

P1

12

10

5

P2

12

12

8

Tranquillity

P1

12

7

6

P2

12

11

12

P1

6

4

0

P2

0

0

0

Revitalisation

Physical
Exhaustion

7.42 PSS
To test hypothesis 3, responses to the PSS for both participants are shown
below in table 16. Perceived stress for participant 1 was seen to decrease
following a session of green exercise. However, for indoor exercise
perceived stress remained the same (pre/post). Perceived stress was
reduced following the control condition. For participant 2, again perceived
stress was reduced following conducting green exercise. For participant 2
following indoor exercise perceived stress was seen to increase and
following the control condition no change in perceived stress was observed.
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Table 16: PSS responses
Perceived
Stress Scale

Green
exercise

Participant 1

Pre

Post

Pre

Post

Pre

Post

1.4

0.7

1.8

1.8

1.6

1.1

2.9

1.2

1.9

2.4

1.2

1.2

Participant 2

Indoor

Control

7.43 Abbreviated POMS
To test hypothesis 2, items of the abbreviated POMS questionnaire (post
scores) were summed to give a value for each of the six subscales. The two
participants’ responses to each subscale are shown below in table 17.
Participant 1 showed no difference between the conditions for the tension,
depression, anger and confusion subscales. The fatigue subscale was seen
to be greater following the green exercise session in comparison to the
indoor exercise session. Vigour was seen to be high for both the green
exercise and indoor conditions in comparison to the control condition. For
participant 2, no differences were observed for the tension, anger, fatigue
and confusion subscales. Depression was seen to be greater following the
indoor exercise condition. Again, vigour was high for all conditions but
greatest within the indoor condition.
Table 17: Abbreviated POMS responses
Subscale
Tension

P1
P2

Green
exercise
0
0

Depression

P1
P2

0
0

0
4

0
0

Anger

P1
P2

0
0

0
0

0
0

Fatigue

P1
P2

7
0

4
0

2
0
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Indoor

Control

0
0

0
0

Confusion

P1
P2

0
0

0
0

0
0

Vigour

P1
P2

16
16

15
17

3
14

7.44 Enjoyment and future intention to exercise
To test hypotheses 5 and 6, ratings for enjoyment and future intention are
displayed below in figure 12 and 13 for both participants in the respective
conditions. Participant 1 was seen to enjoy the green exercise condition
more than both the indoor and control conditions. However, enjoyment was
greater following the control condition in comparison to the indoor exercise
condition. Participant 2 was also seen to enjoy the green exercise condition
more than the indoor and control condition. Both participants were more
likely to conduct exercise following green exercise in comparison to the
indoor and control conditions.

Enjoyment
100
90
80
70
60
50
40
30
20
10
0

94

91

82
40

37

Outdoor

20

Indoor
Participant 1

Figure 12: Enjoyment results
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Participant 2

Control

Future Intention
100
90
80
70
60
50
40
30
20
10
0

95

92

80

77

55
20
Outdoor

Indoor
Participant 1

Control

Participant 2

Figure 13: Future intention to exercise results

7.45 RPE and intensity
To test hypothesis 4, RPE was measured at three time points across each
exercise environment (pre, mid, post). Participant 1 conducted 1256 steps in
the outdoor condition and rated the activity as ‘light’ on the Borg Scale for the
pre, mid, post (11,11,11). Participant 1 conducted 1301 steps in the indoor
condition and again rated the activity as ‘light’ on the Borg Scale for the pre,
mid, post (11,12,12). Participant 2 conducted 1300 steps in the outdoor
condition and rated the activity as ‘light’ on the Borg Scale for the pre, mid,
post (11,12,11). Participant 2 conducted 1501 steps in the indoor condition
and again rated the activity as ‘light’ on the Borg Scale for the pre, mid, post
(11,12,12). Based on the results no difference in perceived exertion was
seen to exist for either participant with all activities being rated as ‘light’.
7.5 Discussion
Based on the results from the conducted case study there were a number of
important findings which should inspire future research in this area. It was
hypothesised that participants would experience greater improvements in
various psychological subscales (affect, stress, mood) after undertaking a
walk in the natural setting in comparison to the indoor condition and
sedentary control condition. It was also hypothesised that improvements
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would be evident in comparison to the control group regardless of exercise
conditions due to the effects of conducting physical activity. The results of
this study demonstrated that supplementary benefits were evident in the
natural area in comparison to the control and indoor settings. In most
subscales it was found in comparison to the control condition that both the
indoor and outdoor exercise conditions resulted in greater increases in
psychological parameters. Based on these results it can be inferred that
green exercise can be used to further improve the mental health of those
living with type 2 diabetes.
The research conducted in this chapter measured perceived exertion in the
two exercise conditions. Previous research has shown that when exercising
outdoors that individuals can in fact exercise at a greater intensity, whilst
perceiving the activity to be less exerting than exercise conducted indoors
(Gladwell et al., 2013; Focht, 2009; Ceci & Hassmen, 1991). This response
is highlighted to result from a combination of modes of attention (Blanchard
et al., 2004). When exercising outdoors there are more stimuli to grab
attention and this is said to distract the participant from feelings of over
exertion. Contrastingly, whilst exercising in the indoor condition, the
participant viewed a blank wall. This may have led the participant to focus on
internal cues such as heart rate or the duration of the exercise. Analysis of
the results showed there to be a small difference in RPE when exercising
outdoors. Moreover, responses related to tiredness and fatigue collected
from the EFI and abbreviated POMS questionnaires for participant 1,
demonstrated greater levels of ‘physical exhaustion’ and ‘fatigue’ in the
outdoor condition in comparison to indoors. No difference between any of
these subscales for each condition were found for participant 2. These
findings contradict previous green exercise studies but were in agreement
with the most recent systematic review conducted by Lahart et al. (2019)
who found from six studies no differences were found to support green
exercise in reducing perceived exertion. There may be a number of reasons
for the discrepancies in the results. The findings provide evidence that green
exercise may not reduce feelings of perceived exertion and may increase
feelings of fatigue. However, as the participants in this study rated both
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exercise conditions as ‘light’ on the Borg Scale, this perhaps shows that
basement or floor effects maybe evident in the responses. Thus, does not
disprove that green exercise cannot reduce feelings of perceived exertion
and perhaps by setting a predetermined exercise intensity future studies can
investigate this closer.
As previous studies have shown, enjoyment is a key motivator to adherence
to interventions and exercise programmes (Schasberger et al., 2009;
Calogiuri & Chroni, 2014). Motivation is investigated in the next chapter, in
understanding what factors are involved in creating adherence to green
exercise. The findings from the present chapter demonstrated that both
participants enjoyed the outdoor exercise session more than exercise
conducted in the indoor or the control condition. The findings of this study are
again in agreement with the systematic review conducted by Lahart et al.
(2019) who found three from four trials that investigated indoor versus
outdoors exhibited greater levels of enjoyment in natural areas. Moreover,
the findings indicate that both participants had a greater intention to exercise
following the green exercise session in comparison to the indoor and control
conditions. Whilst these results appear promising, the differences in
responses could be attributed to previous findings by Marsh et al. (2006).
The authors in this study found over ground walking conducted outdoors to
be more enjoyable than treadmill walking conducted indoors. It should be
noted that biomechanical differences have been seen to exist between
treadmill and over ground walking (Fellin, Manal, & Davis, 2010).
Consequently, these differences may have produced different physiological
reactions and thus influenced psychological responses. With this in mind,
future studies comparing walking or running responses to indoor and outdoor
environments may look to use an indoor running track to increase the validity
of comparisons.
Physical activity and exercise are established methods of treating and
preventing the development of type 2 diabetes (Mohajeri & Riddell, 2015).
One finding that was not hypothesised was that participant 1 rated the
control condition as more enjoyable than the indoor walking, demonstrating
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that exercise does not necessarily result in greater levels of enjoyment. This
finding may also highlight that individuals living with type 2 diabetes may
prefer sedentary activities such as reading, as used in the current study in
comparison to physical activity. However, the initial positive findings show
that participants that are sedentary may benefit and enjoy conducting green
exercise more than exercise conducted indoors. This finding may be
noteworthy to healthcare professionals or policy makers when looking to
prescribe modes of exercise or develop interventions to treat type 2 diabetes.
Comparing responses to indoor versus outdoor exercise has been a
frequently adopted methodological approach in the green exercise research
field (Akers et al., 2012). The methodology has received criticism for failing to
adequately ensure a reliable comparison of the exercise component due to
the differences in testing conditions (Rogerson, 2016). On the other hand, it
is a valid method of examining responses to exercise as individuals everyday
select whether to conduct physical activity in a range of indoor and outdoor
areas. There has been an increase in the use of indoor exercise areas due to
advances in technology and increased urbanisation (Malone, 2007). The
findings of the case study are in agreement with previous green exercise
studies which have adopted the same methodology. The results showed that
for participant 1 affective responses were greater in 3 out of 4 EFI subscales
after conducting green exercise, whereas for participant 2 this was only
greater for the tranquillity subscale. Both participants’ levels of perceived
stress were also reduced following a session of green exercise in
comparison to indoor exercise. However, no differences were seen to exist
between responses to the abbreviated POMS subscales for either
participant. The findings appear promising for increased promotion and
research into the role of greenspaces and outdoor exercise prescription in
this population.
As outlined in the previous chapter, individuals diagnosed with type 2
diabetes may experience increases in feelings of stress as a result of living
with the disease (Redekop et al., 2002). Results from this chapter
demonstrated decreases within stress following conducting the outdoor walk.
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This finding was in agreement with previous studies in the green exercise
field which demonstrated reductions in stress following an acute bout of
green exercise in individuals who attended running groups (Rogerson et al.,
2016; Kerr et al., 2006). The fact that this response was seen to exist within
a clinical population is promising for the promotion of green exercise as a
health tool going forward. Contrastingly, increases in perceived stress were
observed following the indoor exercise condition. This may have been due to
the effects of the different environment; however confounding factors should
be considered. The Hawthorne effect describes altered testing responses as
a result of being studied (Stand, 2000). It is plausible that due to conducting
the indoor exercise condition in a hospital laboratory environment this
influenced the participants level of perceived stress. The results again
demonstrate the difficulties in comparison of exercise environments and how
confounding variables can influence psychological responses.
Just as type 2 diabetes researchers may be reluctant to use outdoor
environments as a form of intervention. Green exercise research has also
been criticised for the lack of studies sampling clinical participants. The lack
of research in this sub-group of the population may be due to a number of
factors. For instance, blood sugar levels can become reduced in individuals
with type 2 diabetes receiving insulin or some form of oral medication during
exercise. As a result, the individual may have to stop exercising or seek
medical attention. This may make conducting research in for example rural
areas or forest environments a safety concern. Moreover, as a result of living
with type 2 diabetes complications such as foot ulceration may make
conducting outdoor exercise increasingly difficult due to the terrain and
topography of the environment such as uneven surfaces, ledges, slopes and
rocks (Fjørtoft, 2001). With these barriers considered, a weakness of the
current study was the sample size. Difficulties with recruitment resulted in the
chapter adopting a case study. However, this maybe a wider issue with the
green exercise literature. Researchers have been highlighting the need to
sample clinical populations and sedentary individuals to make the results of
green exercise more generalisable for over a decade. Counteractively, to the
authors knowledge there is only a select number of studies which have
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sampled these participants. This may be identified as a greater problem than
just the green exercise field, with previous literature highlighting the issues
and problems with recruiting and adherence of clinical populations (Gul & Ali,
2010).
There has been a lack of green exercise literature discussing the absence of
research into clinical populations, despite it being a clear avenue of research.
This discussion may provide further evidence for challenges faced by the
green exercise research field in terms of sampling sedentary and clinical
sub-groups. Authors Gul and Ali (2010) outline several reasons why studies
may have struggled to recruit clinical participants. The researchers highlight
personal, contextual and research-related factors which contribute to a
number of recruitment barriers. The article outlined high rates of refusal and
adherence rates within participants from low socioeconomic backgrounds
(Cooley et al., 2003). Adler et al. (1994) demonstrated that participants from
low socioeconomic backgrounds are more likely to be living with mental or
physical health conditions. Other reasons cited included a lack of motivation
or interest, negative perceptions of the research, lost time and difficulty of
transport and awareness of physical limitations. Finding ways to overcome
such barriers to recruitment may prove important in advancing the field.
The findings from this chapter demonstrate the potential benefits available
from conducting green exercise to participants living with chronic health
issues. However, the problems with recruitment perhaps highlight a bigger
issue in the field. In terms of the research for this chapter, extensive methods
of recruitment were used over 1.5 years in an attempt to meet the desired
sample size required. Previous research has highlighted a minority of clinical
trials successfully recruit the desired sample size and if they do, it is typically
out with the research timeframe. This is in part due to the unwillingness of
participants to give up their time and effort (Bower et al., 2014). Watson and
Torgerson (2006) note the that when sample size is not met, and recruitment
is slow this can result in increased costs or the prevention of research being
conducted.
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It is difficult to summarise why there has been reduced research conducted
into the effects of green exercise on different sub-groups of the population. If
recruitment is the primary issue, Watson and Torgerson (2006) highlight a
number of methods for increasing this. They note, personalised letters,
inclusion of adopted questionnaires, telephone reminders, financial
incentives and recruitment from trial sites as methods to increase this. The
finding that the participants enjoyed the sedentary control condition more
than exercise conducted indoors also outlines perhaps the attitudes of such
participants. Previous studies have shown that a combination of self-efficacy
and motivation influence the willingness to conduct physical activity within
those living with type 2 diabetes (Sweet et al., 2009). Further, Gourlan,
Trouilloud and Boiché (2016) noted motivation is a key factor in adherence to
sustained physical activity in individuals living with type 2 diabetes.
Consequently, an investigation of the motivations of those currently
conducting green exercise is examined in the next chapter. This may reveal
important facilitators and motivators which can be applied to less active
individuals to increase the usage of natural areas.
Stake (1995, p237) notes “that a case study is both the process of learning
about the case and the product of our learning.” It was considered that
reflection and learning are important elements of the case study process.
Despite only two participants being recruited to take part in the case study,
within the research conducted for the present chapter a number of
noteworthy skills were developed during the process. Due to the nature of
the study, a stricter form of ethics procedure was required due to sampling
clinical participants. The depth of this ethics procedure gave me an insight
into the preparation, analysis and understanding of research which is
required when sampling clinical participants. The experience of such a task
will help me in the future and these skills are highly transferable to writing
grant or research proposals. In addition to this the large number of
recruitment methods which were utilised gave me an opportunity to try
different methods I would not have had the chance to conduct without the
difficulties experienced. Overall, I feel the case study process allowed me to
develop important research skills.
190

Both participants rated affective outcomes from the EFI, higher in the natural
setting in comparison to the indoor condition and perceived stress was
reduced following the outdoor condition. It was clear from the enjoyment and
future intention to exercise responses that large differences were evident
with participants rating the outdoor activity almost twice as enjoyable. With
that considered no differences were observed between any of the
abbreviated POMS subscales demonstrating mixed findings and highlighting
the need for more research in this area. The findings of the chapter show
that walking promotes benefits for mental health in comparison to a
sedentary activity such as reading, even if not rated as enjoyable.
7.6 Strengths
There were numerous strengths to the research of this chapter. Based on the
methodological limitations from Chapter 5, a counterbalanced study design
was used. This removes any bias through eliminating sequential, judgements
or ordering/carry over effects from the different interventions (Birnbuam,
1999). Further, the order of the sessions was randomised and therefore this
decreased learning or carry over effects that may have been evident from the
individual sessions. This study investigated individuals living with type 2
diabetes, which to the authors knowledge has not been done before in a
green exercise research setting. The author attempted to blind participants to
the outcome of the research, thereby not to influence expectancy effects
which has been shown to occur before in green exercise research (Flowers
et al., 2018). Finally, previous green exercise studies have been criticised for
not using a control condition (Lahart et al., 2019). The research in the
present chapter used a control condition which allowed the effects of
physical activity in both the indoor and outdoor condition to be analysed in
isolation.
7.7 Limitations
The findings from this case study provide a starting point for research into
the effects of green exercise in this population. Previous studies have
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demonstrated different responses between treadmill and indoor track
walking. Opting for this methodological approach does not control for the
possibly confounding effects of over ground movement and biomechanical
differences between the two forms of walking. However, in many
communities an indoor track is not available and therefore when selecting to
walk indoors individuals will opt for a treadmill. Thus, through conducting
indoor walking on a treadmill the studies validity was increased.
7.8 Future research
The initial findings demonstrate that future studies may look to replicate the
study design with a greater sample size to have the ability to draw firm
conclusions and advance the case study. More research is required into
sedentary individuals and those living with chronic health conditions to
understand how green exercise can influence positive health in these subgroups of the population. In terms of the methodology, the durations of the
walks could be increased to 30-minutes to meet the current physical activity
guidelines, which may reveal more important findings. Finally, the discussion
section outlined the potential negatives of using a treadmill indoors in
comparison to over ground walking in a natural area. Future studies may
wish to use an indoor track as a comparison to increase the reliability or
alternatively look at testing the responses between different forms of green
activities. The results from Chapter 4 in this thesis demonstrate that when
conducting different forms of green exercise, the effects may be altered and
thus maybe an important area of research in different populations where
motivations and perceptions of the environment maybe lower.
7.9 Conclusion
The findings from Chapter 6 served as rationale to conduct the research
presented in this chapter. Due to difficulties with NHS R&D and ethical
committee responses there was a delay to recruitment, therefore the
research in this chapter has been presented as a case study. Despite no
ability to use statistical data analysis and only descriptive measures, the
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initial results appear promising. The findings demonstrate that when
exercising in natural areas that participants rate measures of affect,
enjoyment and future intention to exercise as greater in comparison to indoor
exercise. Further, participants’ levels of perceived stress were reduced
following the outdoor condition but increased following the indoor. The initial
findings of this study appear to demonstrate that green exercise is an
effective modality to improve the mental health of those living with type 2
diabetes. As a result of this study healthcare professionals and government
officials should look to promote the use of walks conducted in natural
environments as a viable mechanism to improving mental health for people
living with type 2 diabetes. However, further research is required to confirm
that these findings hold true within a bigger sample population. Also, the
study sample allowed a discussion of the lack of research in the green
exercise research field conducted on less active individuals and those living
with chronic health conditions. The lack of individuals interested in
conducting the study may have been due to the motivations of this
population sample. Understanding the motivations of individuals currently
conducting green exercise may help identify facilitators to this form of
exercise, which is conducted in the next chapter.
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Chapter 8: What Motivates Participants to Adhere to Green
Exercise?
8.0 Preface
In the previous chapter, a case study demonstrated some initial positive
findings with regards to the use of natural areas to prevent and manage
psychological problems in those living with type 2 diabetes. However, as the
discussion section outlined, the small number of participants recruited may
have been a result of reduced physical activity motivations. One factor which
influences individuals to conduct physical activity, not least green exercise, is
their level of motivation. This chapter examines the motivations and
perceptions of individuals currently conducting forms of green exercise. It is
anticipated that through understanding motivations and facilitators to
conducting exercise in natural environments, these can be applied to
physically inactive individuals. A natural environment is classified as any
environment that appears to be reasonably ‘green’. Due to the diversity of
natural areas, there are a variety of activities and sports that can be
conducted in these and as a result motives may differ between activities.
Further, much of the previous research has focused on the observed effects
from conducting exercise in a natural environment. However, there is a lack
of research investigating the motivations of individuals who consistently
undertake green exercise. Through understanding the different motives and
characteristics of those that undertake a range of sports and activities in
natural areas, there is potential to increase the number of individuals
conducting green exercise. Understanding the primary motives to conducting
levels of green exercise may also prove useful from a public health
perspective.
8.1 Introduction
The previous chapters have investigated a number of gaps in the green
exercise research paradigm, looking at duration, study sample, and the type
of green exercise conducted. These were investigated to provide rationale
and evidence for the promotion of green exercise as a mode of exercise to
194

prevent and manage mental and physical health conditions. Chapter 1
outlined the current physical inactivity levels and as a result of the worldwide
reduction in physical activity, there is now increased pressure on
governments, health care professionals and academia to identify
determinants and correlates of physical activity to improve worldwide health
(Focht, 2009). Previous research has highlighted individuals should conduct
a form of physical activity that they find enjoyable in order to meet the
recommended physical activity guidelines (Manley, 1996). However, there
remains a large proportion of the population disregarding physical activity in
their lives, with 23% of men and 26% of women deemed inactive in the U.K.
(Pretty et al., 2016). The previous chapters have highlighted that despite the
potential for the effects of green exercise to be reduced in specific sports or
activities, the benefits remain consistent over long time periods and in a
range of weather conditions. From an economic perspective, this is important
as researchers have predicted green exercise has the capacity to save the
U.K economy a predicted £2.2 billion annually (White et al., 2016).
In an attempt to increase levels of physical activity within the population,
researchers and policy makers have examined why people begin and
continue to conduct physical activity (Teixeira et al., 2012; Trost, Owen,
Bauman, Sallis, & Brown, 2002). Due to the supplementary health benefits
identified from conducting green exercise, researchers believe this
knowledge can be used as a powerful extrinsic motivator to increase physical
activity levels (Gladwell et al., 2013). It is one thing to examine and
understand the benefits of green exercise, however investigating how to
effectively increase the number of individuals conducting green exercise is a
separate challenge. As mentioned previously, facilitators to exercise such as
enjoyment and social experiences appear to be effective in promoting
adherence to new exercise programmes (Schasberger et al., 2009). Green
exercise studies have shown enjoyment to be correlated with positive
affective responses, increased mood and future intention to exercise (Focht,
2009). Moreover, enjoyment has been shown to be a key factor in visiting
natural areas (Anderson, Stanis, Sonya, Schneider, & Leahy, 2008; Calogiuri
& Chroni, 2014). However, whether levels of enjoyment and motivators differ
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between various forms of green exercise, where the focus is not always on
the exercise environment has not been fully explored. Outdoor natural
settings offer a functional environment for social interaction as advocated by
the EDT, providing many affordances not available in controlled indoor
environments and urban settings (Brymer et al., 2014). Due to the vast
differences in the exercise environment, it is likely that the motivation to
conduct green exercise may differ from other forms of leisure time physical
activity due to a range of factors (environment, weather, topography, and
affordances).
A recently conducted study by Calogiuri and Elliott (2017) investigated
motives within a national survey of Norwegian adults’ physical activity
behaviours. The study compared motivational differences between indoor
leisure physical activities and green exercise, which they described as a
research topic that has received little attention and the present chapter
addresses. Calogiuri and Elliott (2017) stated that competitive sports are
frequently undertaken in environments that contain natural features and,
therefore, should be considered a form of green exercise. This statement
was previously outlined and supported in this thesis, due to the very
definition of green exercise. The findings from the study show participation in
green exercise was associated with higher ‘convenience’, ‘affective benefits’,
and ‘long-term health’ motives. One clear difference outlined was that green
exercisers were not motivated by external body-orientated motives in
comparison to sport- and gym-based exercisers. Further, they found green
exercise participants tended to focus on extrinsic factors such as natural
surroundings. The study was an important step to understanding and
implementing green exercise motives to promote this form of activity. It was
concluded based on their findings; sedentary individuals may be more
inclined to conduct green exercise in comparison to indoor modalities. Whilst
this study was one of the first to include ‘sporting activities’ as a form of
green exercise, another mode of green exercise ‘adventure sport’ was not
considered. This form of activity is also conducted in highly natural areas
which the present study examines. A new model for classifying modes of
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green exercise was developed and demonstrated in Chapter 3 of the current
thesis (figure 5).
A review by Pomfret and Bramwell (2016, p.2) investigated the motivational
decisions and differences between outdoor adventure sport participants. The
authors define this form of green exercise as activities which “involve land,
air and water-based activities, ranging from short, adrenalin-fuelled
encounters, such as bungee jumping and wind-surfing, to longer
experiences, such as cruise expeditions and mountaineering.” The review
highlighted that motives within this form of exercise are varied based on
experience, age, and gender. Further, the environment which adventure
sport takes place in can be a large motivating factor. Motivational constructs
such as flow, edgework, and reversal theory were found to be key elements
to conducting this form of exercise.
Flow has been defined in the literature as when an individual operates at
their full capacity (Csikszentmihalyi, Abuhamdeh, & Nakamura, 2014).
Entering the flow state occurs as a result of a number of factors. Hunt (1965)
highlights that it is dependent upon a balance between an individual’s
perceived action capacities and perceived action opportunities. Flow is
shaped by the person and the environment to create motivations, which is
appropriate for green exercise (Csikszentmihalyi, 1985). Attention is also
highlighted as key to entering and staying in a flow state. With reference to
green exercise and sport, these activities provide clear goals, immediate
feedback and optimal levels of challenge that allow the individual to become
absorbed into the stimuli (Nakamura & Csikszentmihalyi, 2014). During flow,
feelings of self-consciousness are removed and time becomes distorted as
focus is elsewhere.
Edgework is a motivational theory which describes how individuals frequently
voluntarily take part in activities that could result in death or serious injury for
fun (Lyng, 1990). Researchers note that the high popularity of sports and
physical activities provide opportunities to experience novelty and
unpredictability which are becoming less frequent in society (Ferrell,
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Milovanovic, & Lyng, 2001). In all edgework activities the individual explores
an ‘other-world’ consisting of changes in the feeling of time which can appear
much faster or slower as the edge is approached (Lyng, 2005).
Reversal theory is a theory of personality, motivations and emotions. The
theory outlines how individuals frequently change or reverse between
different psychological states, which at the time reflect their motivational style
and the emotions they experience (Apter, 1982). The theory describes four
domains which can alter motivations (means-ends, rules, transactions and
relationships) (Apter, 1984). The theory is frequently used within the sports
performance and sport psychology fields. The review by Pomfret and
Bramwell (2016) noted that there are several research gaps within the
outdoor adventure research field such as understanding and comparing
motives within this form of activity and profiling motivations.
Calogiuri and Elliott (2017) also highlight that future research into motivation
in green exercise should consider whether motives are more intrinsic or
extrinsic through the use of psychological theories of motivation. This chapter
selected to use the SDT (Deci & Ryan, 1985) due to its frequent application
in sport, exercise, and physical activity contexts to understand motivation
behaviour. The SDT was used as an empirical framework to understand
green exercise motives. The theory outlines several types of motivation that
drive behaviour: Intrinsic, extrinsic, and amotivation. Extrinsic motivation
“refers to the performance of an activity in order to attain some separable
outcome and, thus, contrasts with intrinsic motivation, which refers to doing
an activity for the inherent satisfaction of the activity itself.” (Deci & Ryan,
2000, p. 71). Researchers note extrinsic motivation can direct behaviour but
cannot predict adherence and is considered a short term-based solution
(Deci & Ryan, 1985). Further, researchers Sweet et al. (2009) from a type 2
diabetes perspective outlined the need to understand motivational variables
which influence physical activity. In a more recent study Gourlan et al. (2016)
used the SDT in profiling the motivations of individuals living with type 2
diabetes.
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The research conducted in this chapter examined whether intrinsic and
extrinsic motives can explain adherence to forms of green exercise and
whether green exercise can positively influence behaviour change from a
public health perspective. There are various modalities of exercise and sport
that are conducted in natural environments. Based on previous studies
(Calogiuri & Elliott, 2017; Pomfret & Bramwell, 2016) three levels of green
exercise were proposed: recreational physical activity, outdoor competitive
sport, and outdoor adventure sport. It is likely that differences will exist
between these activities due to varying costs, access to locations, required
skills, and hidden entry requirements to specific green exercise activities
(Bourdieu, 1978). Through understanding what differences and similarities
exist between forms of green exercise may allow individuals to select an
appropriate form of green exercise which aligns with their current
motivational profile.
8.11 Rationale
Gascon et al. (2015) notes that not only is it important to understand the
types of activities conducted in green spaces, but also the motivations
behind the decisions to conduct this form of exercise and use these areas.
The environmental setting is an important motivating factor in adventure
sport, but how motivations may differ across other forms of green exercise
requires greater investigation (Pomfret & Bramwell, 2016). With regards to
the methodologies used in green exercise research, Bamberg et al. (2018)
outlined the need for more qualitative research in this field. The authors also
stated that now is the time to examine the factors which encourage or
discourage participation in different forms of outdoor activities. With
researchers outlining the natural environment as a potential mechanism to
increase physical activity motivation, investigating the extent to which the
natural environment motivates those currently engaged in green exercise
may reveal important findings. Moreover, due to the range of outdoor
activities that can be considered ‘green exercise’, it is likely that there will be
varying motives and barriers, which when understood, may help introduce
individuals to conduct outdoor activities. This study also looks to build upon
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recent research (Calogiuri & Elliott, 2017) and increase knowledge regarding
green exercise motivations to ultimately provide evidence which can help
increase the number of individuals conducting this form of physical activity.
As outlined in Chapter 1 the continual increase of worldwide mental and
physical health conditions is placing a strain on governments. From a public
health and economical perspective, increasing the number of people
conducting green exercise appears to be of paramount importance. With
reference to framing the research conducted for the present chapter, the
Behavioural Epidemiological Framework (BEF) (Sallis et al., 2000) was used
in the discussion of this chapter to show how green exercise maybe
implemented to improve public health and inform public policy. The BEF is a
subset of research specifically focused on improving and understanding
health behaviours to prevent disease and improve aspects of health.
8.12 Research Questions
This chapter aims to build on the current evidence base in understanding
what motivates those currently engaged in green exercise activities to
continue to adhere to such modalities. The following research questions
were developed.
1. Identify the primary motivations to conducting green exercise from
responses to the PALMS questionnaire and nature specific questionnaire.
2. Investigate what motivational differences exist between the three forms of
green exercise (recreational, competitive, adventure sport).
3. Identify the motivational profiles and perceptions/motivations of various
forms of green exercise from the conducted interviews.
8.13 Hypotheses
1. No difference will exist between responses to the PALMS questionnaire
subscales between the three forms of green exercise (null hypothesis).

200

2. No difference will exist between the responses to the nature specific
questionnaire between the three forms of green exercise (null hypothesis).
3. Enjoyment will be a large motivating factor in why individuals engage in
green exercise (alternative hypothesis).
8.2 Method
8.21 Research design
A mixed methods design was used to collect data on the motivations,
perceptions and attitudes of individuals currently engaged in green exercise.
Participants completed an adapted motivational questionnaire from a
previous outdoor adventure study by Skår, Odden and Vistad (2008) which
was used as a framework to identify extrinsic factors and aspects of the
environment that participants acknowledged as increasing their motivation to
exercise outdoors. Further, participants completed the Physical Activity and
Leisure Motivation Scale (PALMS) to assess different components of
motivation across the modalities of green exercise. The questionnaires were
administered via internet survey/email response. In the second phase of the
study, participants from various green exercise activities were interviewed
regarding their motivations, perceptions and attitudes towards green
exercise. This was used to gain an in depth understanding and compare
motivational profiles of the various forms of green exercise participants.
8.22 Study sample
The study sample was estimated through using a priori power calculation
using the software G-power version 3.1.9.4 (Faul et al., 2007) (effect size =
0.25, power= 0.8 alpha level= 0.05). The calculation determined a minimum
sample size of 159. The study sampled participants from a range of green
exercise activities. A total of 184 participants completed the two motivational
questionnaires. Six participants (2 from each defined green exercise group)
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volunteered to take part in the interview phase of the study (lacrosse,
walking, snowboarding, sailing, golfing, marathon running).
8.23 Outcome measures
The PALMS questionnaire (Morris & Rodgers, 2004) and an adapted nature
questionnaire (Skår et al., 2008) were used to collect motivations and
attitudes towards green exercise and were outlined in detail in Chapter 2 of
the present thesis.
8.24 Interviews
In addition to the two questionnaires, semi-structured interviews were also
conducted to address any potential disadvantages of the questionnaire
approach. Semi-structured interviews were implemented to gain further
insight into the varying motives behind conducting green exercise activities.
A semi-structured interview style, with open ended questions was selected,
in order to allow the chance to build rapport, use prompts and probe to gain
in-depth responses (Leech, 2002). Prompts were used in the interviews to
allow the researcher to gain further depth if a response was deemed
inadequate and also to rescue the conversation and keep the participant
talking (Ritchie, Lewis, Nicholls, & Ormston, 2013).
Each semi-structured interview started with a ‘typical grand tour question.’
The participant was asked “can you describe the background of participating
in your activity?” The first question was very open, allowing the participant to
discuss anything regarding their outdoor activity. This was designed to allow
the participant to talk about something they knew well in order to reduce any
nerves they may have had prior to the interview and attempt to produce
better answers later (Spradley, 1979). To increase reliability and allow an indepth exploration into each form of outdoor activity motivation, each
participant was asked the same sequence of questions. However, when a
response from a participant was deemed insufficient or too short, probing
was used to gain clarification (Patton, 1990) which differed across the six
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interviews. To promote confidence in each participant’s answer following
each question the researcher would verbally summarise each response
(Leech, 2002).
The interview sections were adapted from a previous qualitative study on
green exercise by Townsend (2006). The interviews in this study looked at
motivations, perceptions and barriers of members recounted by an outdoor
group and thus were used as a framework for the development of the
interview section. Interview questions were designed around the research
question “What motivates participants to adhere to green exercise?” and
current theories in the field (Ulrich, 1981; Kaplan, 1995; Brymer et al., 2014).
The created semi-structured interview schedule consisted of 19 questions. In
specific interviews this was increased due to the need to further probe
responses. Following the design of the interview, a pilot interview was
conducted prior to beginning the study in order to assess whether changes
were required. A pilot study is a useful method to demonstrate whether
interview questions are too complicated or inappropriate and allowed the
researcher to familiarise themselves with the protocol in a real interview
situation (Van Teijlingen & Hundley, 2001). A list of the sections and
questions asked to the participants are included in Appendix 11.
8.3 Protocol
Following ethical approval from the University of the Highlands and Islands
(ETH906). The study aimed to recruit 159 participants as estimated by the
power calculation. Recruitment was achieved via a number of methods and
took place between February and October 2018. A convenience sampling
method was used and emails were initially sent to 24 local outdoor activity
groups obtained from internet and social media pages from the Scottish
Highlands (recreational physical activity groups, outdoor sports groups, and
adventure sport clubs). Leaders of the groups were contacted via email or
their social media page, requesting the opportunity to gain access to issue
questionnaires to the members of the group. Social media sites Twitter,
Facebook and LinkedIn were also used to request volunteers to complete the
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survey if they were currently involved in any form of green exercise activity.
At the end of the questionnaire participants were invited to volunteer to be
interviewed. Two participants from each form of green exercise were
interviewed in the second phase of the study based on responses to the
questionnaire.
8.31 Data analysis
Primary motives for outdoor activity participation
The data analysis with regards to research question 1 was primarily
descriptive. The sum score (within each factor) was used to calculate the
average score for each of the eight motivation factors, which were then
placed in rank order highest (strongly agree) to lowest (strongly disagree).
For the nature specific questionnaire each participant’s score was summed
and again averaged in order to allow rank order to be demonstrated. It was
hypothesised (hypothesis 3) based on previous literature that subscales
related to enjoyment would be ranked highest for the whole sample.
Differences between groups
Between groups analysis was conducted to identify what motivational
differences existed between the three forms of green exercise to test
hypothesis 1. As the PALMS subscales were the sum of several Likert scale
items, one-way ANOVAs were used to examine the differences between the
three group’s responses to the PALMS questionnaire (Sullivan & Artino Jr,
2013). Prior to conducting the statistical tests, the assumptions of the oneway ANOVA were first tested. There are a number of assumptions which are
required to be fulfilled before the one-way ANOVA can be conducted
(Garson, 2012).
•

The dependent variable should be continuous.

•

There should be two or more independent groups, with no relationship
between observations in each group.

•

No significant outliers within either group.
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•

The data should be normally distributed and should have homogeneity
of variance.

Data for each assumption is presented in Appendix 16. If a statistically
significant difference was found to exist a Tukey-Kramer post hoc test was
run. This post-hoc test was selected as there was an unequal amount of
participants in each group and thus this post-hoc test is appropriate (Hayter,
1984). However, if the assumptions were violated for any of the subscales
the non-parametric, Kruskal Wallis H one way ANOVA was used to analyse
the subscales, which is described below.
Unlike the PALMS questionnaire the nature specific questionnaire was
analysed based on single Likert scale data and therefore to test hypothesis
2, the non-parametric Kruskal-Wallis H one-way ANOVA was used to
examine the differences in the motives for participation across the three
different forms of green exercise. This statistical test was used as the data
collected was ordinal. The test is used to identify whether statistically
significant differences exist between two or more groups of rank-based data
(Chan & Walmsley, 1997). In order to meet the assumptions of the test the
distribution of the data within each group should be of similar shape. If the
distributions were similar the data was analysed using the medians. If the
distributions were different mean ranks were analysed. The distributions of
the data are presented in Appendix 16. When a statistically significant
difference between the three conditions was found, Dunn’s post-hoc tests
were conducted to identify where the difference existed (Dunn, 1964).
8.32 Interview analysis
Interview data was analysed using a thematic analysis (Braun & Clarke,
2006) outlined in Chapter 2. Each interview transcript was analysed and is
presented in Appendix 10. Codes were mapped around three key themes
which were motivation, feelings and perceptions of green exercise. A
Framework Method was then used to support the thematic analysis through
providing a systematic model and mapping the data as again outlined in
Chapter 2 (Gale et al., 2013). In terms of conformability, specifying the
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interview transcription (Appendix 12), gave a detailed outline allowing the
reader to determine how much research bias was evident in questioning.
8.4 Results
When analysing the PALMS questionnaire single items for the competitive
sport group, it was found that the top three motives for conducting green
exercise were ‘Because it makes me happy’ 4.41, ‘Because it is fun’ 4.41,
and ‘To be physically fit’ 4.34. For the recreational green exercise group, it
was found that the primary motive to conducting this was again ‘Because it
makes me happy’ 4.60, followed by ‘To maintain physical health’ 4.56, and
‘To be physically fit’ 4.52. Finally, the adventure sport group ranked ‘Because
it makes me happy’ 4.80, ‘Because it’s fun’ 4.68, and ‘Because it’s
interesting’ 4.60. It should be noted that there were differences in the number
of participants in the recreational participant group which may reduce
statistical power of comparisons (Rusticus & Lovato, 2014). Sample
characteristics are displayed below in table 18.
Table 18: Descriptive statistics for the questionnaire sample
Group

N

All
Competitive
Recreational
Adventure

182
29
128
25

Age
(mean)
32.2
27.5
38.8
30.5

Minimum Maximum
19
19
20
20

68
62
68
52

SD
5.85
8.74
12.5
8.57

N-sample number, M-Mean, SD-Standard Deviation
8.41 PALMS questionnaire
In table 19 (below) the 40 items of the PALMS questionnaire are grouped
according to the eight factors. To obtain a measure of motivational
importance the mean score for all 40 items was calculated. The sum score
(within each factor) was used to calculate the mean score for each of the
eight motivation factors. Table 19 shows the mean value for the eight motive
factors. When independently examining the PALMS questionnaire it was
found that the highest average motive was the enjoyment subscale.
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Table 19: Rank order PALMS factors (whole sample)
Subscale
Enjoyment
Physical Condition
Psychological Condition
Mastery
Appearance
Affiliation
Competition Ego
Others expectations

Mean
4.36
4.16
4.13
3.86
3.67
3.65
2.43
1.86

Standard Deviation
0.21
0.38
0.13
0.22
0.42
0.19
0.18
0.31

8.42 Group differences in PALMS subscales
For each of the PALMS subscales, the assumptions of the one-way ANOVA
were violated as demonstrated in Appendix 16. As a result the nonparametric Kruskal Wallis H ANOVA was used to assess hypothesis 1 with
regards to the differences between the three groups on each PALMS
subscale. With regards to the assumptions of the Kruskal Wallis H test, the
distributions of the responses were seen to be different for the
‘Competition/ego’ subscale from the visual inspection of the boxplot and thus
mean rank was analysed. Significant differences were seen to exist for only
the ‘Competition/Ego’ subscale χ2(2) = 10.131, p = 0.006. Pairwise
comparisons were completed using the Dunn’s (1964) procedure. The post
hoc analysis revealed significant mean rank differences between the
competition group (mean rank = 13.00) and the recreational group (mean
rank = 4.30) p = 0.006. Table 20 below demonstrates the rank order for each
group on the subscales of the PALMS.
Table 20: Ranking of participation motives for type of outdoor activity
Subscales
Enjoyment

Rank
Order
1st
2nd
3rd

Outdoor
Activity
Competitive
Recreational
Adventure
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Mean

Median

4.57
4.28
4.28

4.24
4.27
4.60

Physical Condition

1st
2nd
3rd

Recreational
Competitive
Adventure

4.34
4.12
4.02

4.48
4.17
4.20

Psychological
condition

1st

Adventure

4.29

4.36

2nd
3rd

Recreational
Competitive

4.21
3.89

4.19
3.86

Mastery

1st
2nd
3rd

Competitive
Adventure
Recreational

4.00
3.94
3.63

4.48
3.88
3.64

Appearance

1st
2nd
3rd

Recreational
Competitive
Adventure

3.86
3.85
3.30

3.77
3.38
3.00

Affiliation

1st
2nd
3rd

Competitive
Adventure
Recreational

3.92
3.58
3.46

4.03
3.64
3.43

Competition Ego

1st
2nd
3rd

Competitive
Adventure
Recreational

3.26
2.10
1.95

3.21
2.04
1.99

Others expectations

1st
2nd
3rd

Competitive
Adventure
Recreational

1.99
1.76
1.72

1.90
1.68
1.59

8.43 Nature adapted questionnaire
Table 21 below demonstrates responses from the whole sample to the nature
specific questionnaire.
Table 21: Nature questionnaire results (whole sample).
Item

Mean

Range

4.28

Std.
Median
Deviation
0.42
5

I prefer exercising
outdoors to indoors
I can relax from daily
routines

4.28

0.22

2-5
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4

2-5

I can experience the
outdoors combined with
exercise
I enjoy the views whilst
exercising
I can be in nature
Exercising outdoors
challenges me more
I can experience changes
in nature (light, dark, sunrain)
I come to places I am
especially attached to
I can test new equipment
and clothing

4.26

0.43

5

2-5

4.12

0.77

5

1-5

4.07
3.93

0.62
0.32

4
4

2-5

3.57

0.40

4

1-5

3.43

0.39

4

1-5

3.21

0.29

3

1-5

To test hypothesis 2 the Kruskal–Wallis H ANOVA was used to examine the
differences between the three groups on the nature specific questionnaire
responses. For each question that was found to be significantly different, it
was found that the distributions of the three groups were not similar as
displayed by the boxplots in Appendix 16 and thus mean ranks were
analysed. Again, Dunn’s (1964) post-hoc procedure was conducted for each
significant finding from the Kruskal-Wallis H ANOVAs.
The Kruskal Wallis H test revealed differences existed between the three
conditions with regards to the following nature questionnaire subscales ‘I can
be in nature’, χ2(2) = 23.700, p < 0.001. Pairwise comparisons revealed
significant differences between the competitive group (3.38) and the
recreational group (4.26) (p < 0.001) and the competitive group and
adventure group (4.58) (p < 0.001). ‘I can relax from daily routines’, χ2 (2) =
11.328, p = 0.003. Pairwise comparisons revealed significant differences
between the competitive group (4.03) and the recreational group (4.46) (p =
0.003). ‘I can experience the outdoors combined with exercise’, χ2 (2) =
18.130, p < 0.001. Pairwise comparisons revealed significant differences
between the competitive group (3.76) and the recreational group (4.48) (p <
0.001) and competitive group and adventure sport group (4.54) (p = 0.002). ‘I
come to places I am especially attached to’, χ2 (2) = 6.197, p = 0.04.
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Pairwise comparisons revealed significant differences between the
competitive group (3.07) and the adventure sport group (3.85) (p = 0.04). ‘I
can experience changes in nature’, χ2 (2) = 7.178, p = 0.02. Pairwise
comparisons revealed significant differences between the competitive group
(3.10) and the recreational group (3.75) (p = 0.03). ‘I enjoy the views whilst
exercising’, χ2 (2) = 31.140, p < 0.001. Pairwise comparisons revealed
significant differences between the competitive group (3.24) and the
recreational group (4.42) (p < 0.001) and the competitive group and the
adventure sport group (4.69) (p < 0.001). ‘Exercising outdoors challenges me
more’, χ2 (2) = 7.272, p = 0.02. Pairwise comparisons revealed significant
differences between the competitive group (3.59) and the adventure sport
group (4.23) (p = 0.02). ‘I prefer exercising outdoors to indoors’, χ2 (2) =
13.389, p = 0.001. Pairwise comparisons revealed significant differences
between the competitive group (3.83) and the adventure sport group (4.65)
(p = 0.001) and the competitive and recreational group (4.36) (p = 0.007).
8.44 Qualitative results
Stage 2 of the study involved interviewing six participants from various green
exercise activity groups and analysing the qualitative data via a thematic
analysis. The themes described below surfaced via the deductive analysis. In
order to provide a greater understanding of the responses in which the
themes emerged from, evidence and reasoning for the development of each
theme is described below in figure 14.
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Figure 14: Codes presented as map

In line with the overarching aim and research question of the chapter, two
main themes were generated from the qualitative data collection. The main
theme of ‘motivation’ was broken down into three sub-themes (1:
environment, 2: social, 3: individual). The second main theme of feelings was
also broken down into three sub-themes which were based on the time of the
activity (1: pre 2: during 3: post-exercise).
Motivation
The aim of the qualitative analysis was to understand what motivates those
currently engaged in green exercise to continue exercising in natural areas.
Secondly, to profile and understand what differences may exist between the
different forms of green exercise. From the responses of the six participants
it was evident that a mix of the three sub-themes resulted in the participants
beginning to undertake and adhering to green exercise. Motivation is a highly
complex phenomenon and previous research has shown it is made up of
several components. An applicable theory to this theme is Deci and Ryan’s
SDT. The theory states that three elements (autonomy, competence and
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relatedness) motivate humans to conduct a behaviour. There are two primary
forms of motivation involved with sport and exercise, mainly external and
internal motivation (Gill, Gross, & Huddleston, 1983). Both forms of
motivation are evident within all forms of the investigated green exercise
activities.
Sub-theme: Environment
A key theme that emerged from the data was the exercise environment and
how it was a factor in why individuals have continued to engage in their
selected form of green exercise. Due to the range of different green exercise
activities investigated, it was unsurprising that a range of natural
environments were listed and described. In terms of those who conduct
adventure sports, the exercise environment appears to be a greater motive
for conducting this activity than recreational and competitive sport
individuals. This is in agreement with a previous study by Pomfret (2006)
who termed the products, services and special features of the environment
as pull factors. Whereas for those conducting competitive sport in outdoor
areas, the degree of motivation to exercise they get from the environment is
limited in comparison to the other groups.
Participant 5: “Free is the best way to describe it you can roam around
places you normally wouldn’t be able to get to.” [Snowboarder]
Participant 1: “If the sun is shining down pretty hard and you can’t see
and like look where you are it kind of distracts you from what you’re
supposed to be doing.” [Lacrosse player]
There was a consensus between the different forms of green exercise when
questioned on environmental preference. All participants agreed that they
would select outdoor exercise over indoor. Upon exploring this sub-theme
further, the majority of participants noted during inclement weather or off
seasons that they would prefer to not exercise at all than move into an indoor
environment. Interestingly, many responses were coded in relation to the
212

EDT (Brymer et al., 2014), in that indoor exercise was seen to be demotivating and was viewed as negative due to uncomfortable temperatures
and low dynamic sources of information.
Participant 4: “Definitely outdoors, I don’t really see the interest in
running indoors, it is a lack of motivation wise, at least when you are running
outside there are more things to see, more things to watch and kind of
distract you more than when you’re inside it is more a case of just running for
the sake of running on the same spot.” [Marathon runner]
Participant 2: “Outdoors, because indoors it is hot and sweaty and
there’s people around you and it is just nicer outside, you feel better.”
[Recreational walker]
Participant 5: “I don’t see the idea of going inside to snowboard or artificial,
nowhere near the same aspect of doing it in real life. I would rather pay the
money and get abroad and do it at times of the year when you can’t do it
back home.” [Snowboarder]
In terms of the outdoor environment, participants responses all suggested
that they would select to exercise in greenspaces in comparison to manmade areas. Responses also conformed to the ART in that man-made
environments required participants to use more top-down modes of attention
in terms of avoiding obstacles. Participants highlighted aspects of natural
environments that distracted or grabbed their attention. Previous studies
have shown that when distracted by the environment participants may
perceive exercise as easier in natural environments (Focht, 2009).
Participant 2: “Just because you feel better, it is less noisy, you know
you just, it’s just nicer and it is healthier, I don’t know it’s more fresh air.”
[Recreational walker]
Participant 4: “Well yeah definitely a greenspace I obviously start in
the city, so it is a lot more difficult when you are in the city, you’ve got
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different obstacles you’ve got to move around, which is sometimes good, and
it takes your mind off actually running. But so does when you’re actually
going out to the countryside, you get to see more different views, different
scenery.” [Marathon runner]
Participant 5: “You forget where you are half the time.” [Snowboarder]
A range of codes related to the environment made up the sub-theme and
these involved items such as season, temperature, weather and views.
Whilst some individuals may view these as motivating, others can see them
as barriers to exercise. It was noted by an outdoor adventure tourist that
snow was essential to conducting their activity, whereas for a runner snow
was a clear barrier. This outlines the unique aspects of many of the individual
activities that sit within the broad range of green exercise activities.
Participant 5: “The weather. If it is too windy or you can’t see visibility
wise, then you can’t do it and it is not enjoyable. And also, you need snow so
it has to be different times of the month, different times of the year.”
[Snowboarder]
Participant 4: “Possibly weather difficulties obviously with the winter it
is hard to get your running in during the snow periods that might turn me
away from running outside, but it wouldn’t be that much of a downturn if it
was bad weather other than snow really.” [Marathon runner]
Participant 3: “Weather, I am less likely to play when the weather is
bad.” [Golfer]
Sub-theme: Social
With regards to this sub-theme, it was evident from the transcribed data that
social circles and relationships such as friends and family are responsible at
some level for introducing an individual to green exercise. It also appears
that the location of an individual’s upbringing is a factor in whether an
individual begins to conduct regular green exercise. The majority of
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participants noted that having been introduced into their activity by friends
and family they now have continued to take part in their activity for several
years. Referring to the SDT it can be assumed that an element of
relatedness is important in motivating participants to undertake green
exercise.
Participant 3: “I started playing golf, maybe about 6-7 years ago now, I
got into it because I was a bit older and it was a more sociable game and a
lot of my friends were playing it, so I decided to start taking it up.” [Golfer]
Participant 6: “I think I probably started doing it because I stayed in
Findhorn, which is next to the sea and everybody sailed, and my family
sailed so I took up sailing at an early age.” [Sailor]
However, the various forms of green exercise may change the desired social
aspect. In contrast to the hypothesis, some participants revealed mixed
feelings regarding the social aspects of their activity. It was clear that teams
or groups can promote responsibility, fun and belonging which results in
adherence to exercise and increased levels of enjoyment, but this however is
not optimal for all those conducting green exercise. The sub-theme of ‘social’
displayed contrasting responses between the different forms of green
exercise.
Participant 1: “When you’re in a team you obviously don’t want to let
your team mates down and this is what motivates you to do the best you can,
so you bring your a-game.” [Lacrosse player]
Participant 5: “I’ve only ever been up once and done it myself. It’s
something that I see as needing two people to do it just makes it a bit more
enjoyable.” [Snowboarder]
Participant 2: “I prefer doing it alone.”
Researcher: “Any reasons why?”
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Participant 2: “Just because you can sort of lose yourself and you can
go at your own pace, you can go where you want and you can just please
yourself.” [Recreational walker]
Participant 4: “Individually I think it is a lot easier for me, I work a lot
better individually, I don’t know if it would alter my performance if it was done
in a team but individually is what I choose to do.” [Marathon runner]
Participant 6: “You can’t blame anyone else for your mistakes and the
good thing about doing it on your own is that you don’t have to rely on
anyone to crew with you and crews are quite hard to get so you can just sail
when you want.” [Sailor]
Sub-theme: Individual
Due to the variety of green exercise participants interviewed in the study,
each participant had unique and diverse motives for conducting green
exercise. The sub-theme ‘individual’ is related to the contrasting motivations,
durations and frequencies of the conducted outdoor exercise. The majority of
participants reported frequencies meeting the recommended guidelines,
demonstrating that perhaps conducting green exercise allows individuals to
meet these, more readily than those not using this form of exercise. From the
collected data, adventure sport seems to last longer than other activities and
this may be due to the participant being more focused on the activity than
meeting certain health outcome parameters such as time or steps.
Participant 2: “Half an hour every day.” [Recreational Walker]
Participant 5: “Probably minimum a session would last is about 3-4
hours I would say, there’s a lot of times when you are abroad you’re doing
the activity across the course of 8-9 hours of the day.” [Snowboarder]
Participant 4: “A rough session probably once or twice a week and I
do anything between 12, 12-16 miles or so but just depending on how I feel
at what time.” [Marathon Runner]
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It was evident that motives and attitudes for green exercise are highly related
to the individual and activity. The majority of the participants noted extrinsic
factors for beginning to undertake their outdoor activity. A range of individual
motives were reported within the different activities.
Participant 1: “To be part of a team.” [Lacrosse Player]
Participant 2: “Just to keep fit because I am getting a little bit older
now and you need to use it or lose it.” [Recreational Walker]
Participant 3: “Originally I am quite competitive by nature, originally I
started because I wanted to start another hobby that I can continue to play
into my later years, so starting now would be a good time so you can actually
get better before your there.” [Golfer]
Participant 4: “Enjoyment would probably be the overriding one. It is
probably quite good to get outside get some fresh air and see the sights,
especially on a good day when suns out it is good to get out and about
really.” [Marathon Runner]
Higher order theme: Feelings
The higher order theme of ‘feelings’ was deduced from the predefined
research question and previous studies into exercise motivations and
adherence. Previous research has shown the strong connection between
positive affect and feelings during and following exercise with increased
motivation (Williams et al., 2008; McAuley, Jerome, Elavsky, Marquez, &
Ramsey, 2003). As a result, whilst the two main themes are separate, they
are also strongly connected. Throughout the interviews, the participants
reiterated several emotional states that they felt towards their outdoor activity
at different time points. From the responses it was clear that feelings,
emotions and senses during green exercise fluctuate dependent on what
phase of the activity participants are at (start, during, end).
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Sub-theme: Pre-activity
When questioned on feelings and emotions prior to conducting their activity
there was a wide spectrum of feelings and motives reported. Participants
from recreational and competitive sport activities noted feelings such as
tiredness and reductions in motivation, relating to negative feelings prior to
commencing exercise. In contrast, adventure or recreational leisure-based
activity participants responded with feelings such as excitement and
eagerness prior to starting. There was a clear dichotomy between adventure
participants and recreational exercisers in terms of arousal, with recreational
exercisers demonstrating a clear lack of motivation prior to beginning the
activity.
Participant 1: “Tired, just in from work, so not very motivated.”
[Lacrosse Player]
Participant 2: “Sometimes tired, sometimes good if I am getting
already to go, I feel good once I get out of bed.” [Recreational Walker]
Participant 5: “Fresh and excited I would say, and really looking
forward to it.” [Snowboarder]
Participant 3: “I am always eager to play because you always know
that you can play well, but when things start to go wrong it can quickly
change.” [Golfer]
Sub-theme: During activity
Participants from adventure sports noted that external factors such as
weather and outcome performance may alter feelings during their activity. It
is evident from the responses that the majority of the six participants
experienced increases in positive feelings and mood as a result of
conducting green exercise. Feelings such as energy, focus and positive
emotions were all evident during green exercise. The following responses
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highlight the effect that the powerful combination of exercise and nature can
have on individuals.
Participant 1: “Yeah, energy levels go up and concentration goes up.”
[Lacrosse Player]
Participant 2: “Good, I feel like giving myself a pat on the back, and I
feel healthier I feel fitter even after the first initial part of the walk.”
[Recreational Walker]
Participant 5: “Free, I think is the best way to describe it you feel free,
you feel like you are coasting and there is nothing else around you.”
[Snowboarder]
Participant 6: “Weather conditions dependent it could be pretty
exhilarating, pretty tiring.” [Sailor]
Sub-theme: Post activity
The majority of participants noted that after conducting their form of green
exercise they felt increases in positive feelings/affect and mood. In relation to
previous studies, there was a clear recognition of the supplementary benefits
from conducting green exercise. Whilst the majority noted they felt better in
adventure sports, physical pain and reduced energy levels were evident.
Further, external factors in performance-based activities, such as the
outcome of an action or the result may influence the way in which
participants feel.
Participant 2: “Yeah the endorphins make you feel happier, you feel
ready to face the world, energised.” [Recreational Walker]
Participant 4: “I’d say a good feeling after exercise obviously you got
your bad feelings of being tired but it is overridden by how you feel after it.”
[Marathon Runner]
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Participant 5: “Sore, normally sore, sore, tired, very very tired, you
actually end up feeling hot because you’ve been cold.” [Snowboarder]
When exploring their experiences of green exercise, many participants were
in agreement that some form of physical and mental improvement occurred
as a result. Participants accounts largely outlined several psychological
improvements such as increased energy, concentration, happiness and
reductions in negative mood subscales were noted. In terms of physical
benefits participants highlighted improvements in outcome measures specific
to their activity such as improvements in performance.
Participant 1: “Yeah clearer head, more focused, more energetic and
happier.” [Lacrosse Player]
Participant 2: “Well mentally because you feel sluggish and yucky, but
once you’ve been out walking or running it just gets you going it makes you
feel more alert and you work better.” [Recreational Walker]
Participant 3: “Golf is quite a frustrating game so it can probably teach
you quite a bit of patience.” [Golfer]
Participant 4: “If you are training for a marathon, you’re going to want
to make yourself do exercise to better your end goal of your time.” [Marathon
Runner]
Participant 5: “Yes, 100%, physically and mentally because it is very
physically demanding on your body as well as getting through the
psychological part of hurting yourself and getting back up, and mentally yes it
is, because it gets you out in the fresh air and it gets you doing things that
you don’t think you’d be able to do.” [Snowboarder]
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8.5 Discussion
This study aimed to investigate and understand what the primary motives are
for undertaking green exercise. It was considered that different forms of
green exercise activities would have a mixture of similar and contrasting
motivations as highlighted by previous research (Calogiuri & Elliott, 2017;
Skår et al., 2008). Analysis of the full sample in the quantitative phase of the
study, showed that the item “Because it makes me happy” was the highest
ranked motive. Calogiuri and Elliott (2017) previously highlighted that studies
into green exercise motivation should consider whether motives are more
intrinsic or extrinsic through the use of psychological theories of motivation.
Motivation was categorised as intrinsic or extrinsic as in the SDT theory of
human motivation (Deci & Ryan, 1985). With reference to the SDT, based on
the results of this chapter it may be that green exercise allows participants to
develop autonomous self-regulation, which has been shown to be important
in long term adherence to exercise (Teixeira et al., 2012). Increased levels of
autonomous motivation were also shown to result in increased levels of
physical activity within a diabetes cohort, as discussed previously in Chapter
5 (Sweet et al., 2009). When behaviour is driven by extrinsic or controlled
motivations, such as social reward or feeling forced to exercise rather than
wanting to, these are not powerful enough to sustain adherence over long
periods (Deci & Ryan, 2000).
When analysing the subscales of the PALMS questionnaire, it was found that
‘enjoyment’ ‘physical condition’, and ‘psychological condition’ were ranked
highest by the whole sample. This finding demonstrates that those who are
currently engaged in green exercise may unconsciously or consciously
understand and experience the supplementary benefits offered from green
exercise in comparison to indoor exercise (Thompson Coon et al., 2011).
This finding is further supported in that ‘I prefer exercising outdoors to
indoors’ was ranked as the highest motive from the nature specific
questionnaire. In agreement with hypothesis 3, based on these findings for
the individual item and PALMS subscale responses it appears that an
individual is more inclined to continue to conduct green exercise when it
creates enjoyment and happiness for them. In agreement with previous
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green exercise studies (Focht, 2009; Gladwell et al., 2013; Anderson et al.,
2008), enjoyment appears to be a key motivator in adherence to green
exercise. This may be unsurprising as previous research has found intrinsic
motivators to be powerful in long-term adherence to exercise (Teixeira et al.,
2012). Consequently, discovering an activity that an individual enjoys and
makes them feel better, may be highlighted as an important element in
increasing the number of people using natural environments to exercise.
A previously conducted thesis into the PALMS questionnaire by
Roychowdhury (2012) assessed physical activity motivation in club,
recreational, and social participants. The study found that ‘social level’
participants scored lowest on ‘mastery’ subscales and were motivated by
external factors such as ‘affiliation’, ‘others expectations’, and ‘appearance’.
These findings were in contrast to the current study’s findings, with no green
exercise participants ranking high in any of these subscales. This underlines
the differences between those who conduct green exercise in comparison to
those using gym-based and controlled indoor environments. The findings
show that greater levels of enjoyment maybe experienced from exercise
conducted outdoors in natural areas. With regards to why these differences
may exist, responses from the qualitative phase highlighted views and
scenery, social aspects, and made indirect references to flow experiences.
This may prove an important finding in promoting green exercise to the
public and specifically those who are currently sedentary. Research into
green exercise motives, has been under researched (Calogiuri & Chroni,
2014). Previously it was hypothesised that in outdoor adventure sports,
mastery or affiliation may be the greatest motivators (Pomfret & Bramwell,
2016). In contradiction to these findings, this chapter demonstrated that
regardless of what form of green exercise is being undertaken, enjoyment
appears to be the key determinant of adherence to green exercise.
8.51 Differences between activities
The current study categorised green exercise into three levels (recreational,
adventure sport, and competitive sport) which no previous study into green
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exercise has compared. A secondary aim was to discover if motivational
differences existed between the three outlined forms of green activities. It
was hypothesised that due to the varying costs, skills, and access to
locations, motivational differences would exist. Rank order of motivations
demonstrated that all three groups put a large emphasis on ‘enjoyment’ and
‘physical condition.’ In disagreement with hypothesis 1 and 2, competitive
sport participants were seen to be less motivated by the natural setting and
outdoor exercise environment. Based on the responses from the PALMS
questionnaire, predictably competitive sport participants’ responses were
significantly greater for the ‘competition/ego’ subscale in comparison to the
recreational green exercise group. With reference to the nature specific
questionnaire, a number of differences were found to exist between the
competitive group participants and both the adventure sport and recreational
groups. Competitive sport participants were seen to respond significantly
lower on the majority of items related to nature, views and exercise
environment preferences. These findings show that whilst competitive sport
participants do not primarily conduct green exercise to experience the natural
environment, it is perhaps the social element provided by the setting which
increases their enjoyment of the activity.
Researchers Han and Wang (2018), highlight that individuals who choose to
shift focus away from the natural environment, may not receive the effects
offered from conducting green exercise. This statement was also
emphasised with the findings from Chapter 4, demonstrating reductions in
the effects of green exercise within the golf condition. This may be reflected
with the motivation subscale ‘psychological condition’ being ranked lowest
between the three forms of green exercise for competitive sport participants.
Whilst differences existed, both the recreational and adventure sport
participants displayed similar responses to natural and psychological
motives. As no previous study has compared differences between adventure
sport and different forms of green exercise, the results demonstrate that
significant differences exist, particularly in comparison to competitive sport
participants. In fact, ‘mastery’ appears to be the only motivator similar
between adventure sport and competitive green exercise participants. The
223

results highlight that whilst each form of green exercise has distinct
differences in what motivates individuals to seek out green exercise
experiences, if the activity makes them feel good mentally and physically and
they enjoy it then it is likely they will adhere to their selected activity.
8.52 Qualitative findings
Previous research has examined motivations to conduct green exercise
through quantitative measures (Calogiuri & Elliott, 2017). However, few
studies have used qualitative methods in the green exercise field, not least to
understand what motivates green exercisers to adhere to such exercise and
why participants seek out natural environments. This was highlighted as a
weakness of the current field (Bamberg et al., 2018). Anecdotal responses
outlining the positive feelings and increases in mood, following and during a
session of green exercise may be easier to interpret for the general public.
This form of data may prove useful in further promotion of green exercise, as
opposed to difficult to interpret statistics. Two main themes were identified
from the semi-structured interviews. With regards to the main theme
‘motivation’ there were a number of similarities in what drove participants
from the different forms of green exercise to begin and to continue specific
green exercise activities. The theme of motivation was broken down into
three sub-themes: environment, social, and individual. Participant responses
revealed that these sub-themes interact to motivate participants to adhere to
conducting green exercise. Accounts from the participants highlighted that
nature was an important factor to conducting green exercise, which when
combined with physical activity, resulted in participants expressing increased
motivation to exercise.
The EDT (Brymer et al., 2014), outlines how affordances offered by the
exercise environment can enhance the health and wellbeing of an individual.
The findings from this study support the framework, with participants
highlighting elements of the environment which enhanced positive feelings
and motivation. Participants noted several constructs associated with the
EDT, highlighting elements such as temperature, control, and reduced
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dynamic sources of information associated with indoor environments as demotivating. Participants highlighted they would rather not conduct exercise at
all than move to an indoor environment if given the choice. It appears that
the reduced affordances of indoor environments reduce motivation for those
already engaged in green exercise.
Previous research has also highlighted that social interaction is a reason why
participants may undertake green exercise (White et al., 2016; Hug et al.,
2009). In agreement with these previous studies, participants cited family
and friends as important factors in what motivated them to start conducting
green exercise. In contrast, when questioned about their current exercise
habits, some participants noted that they now prefer to exercise alone. The
reasons given for exercising alone included less responsibilities, selfselecting the place, time and pace of the activity. Further, participants cited
being able to “lose themselves” and “working better” individually. This was
supported by the quantitative findings in that ‘affiliation’ and ‘others
expectations’ were rated as low motivators. These findings somewhat
support previous research that suggests participants move down a
continuum from beginning exercise via extrinsic motives and then moving
towards intrinsic motives such as enjoyment and mastery (Ryan, Vallerand,
& Deci, 1984). This is not unusual and extrinsic motives have previously
been shown to be important factors as to why individuals will begin physical
activity but are a poor predictor of adherence (Koestner & McClelland, 1990).
The second main theme from the analysis was termed ‘feelings.’ In
agreement with previous green exercise research (Focht, 2009; Kwan &
Bryan, 2010) all six participants noted positive changes in feelings and
emotions during and after their outdoor activity. Previous outdoor exercise
literature has shown, feelings, emotions and mood will change over the
course of an outdoor exercise session (Thayer, Newman, & McClain, 1994;
Barton & Pretty, 2010). An important part of the theory-driven research was
to understand how different feelings may influence an individual’s perception
and motivations of green exercise. Further, to investigate how feelings may
differ at time points during an activity and if differences existed at these
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timepoints between activities. Previous research has shown that positive
affective responses can increase levels of motivation towards exercise
(Kwan & Bryan, 2010). This demonstrates how the two main themes are
separate but linked. Feelings were broken down into three sub-themes
based on ‘time’ of the activity as acknowledged by previous research (Focht,
2009; Barton & Pretty, 2010).
A wide spectrum of feelings, moods, and levels of arousal before conducting
the various activities were reported. Mood has been shown to strongly
influence feelings of enjoyment, stress, and quality of life (Flory, Manuck,
Matthews, & Muldoon, 2004). Previous studies have found that changes in
mood following exercise are maintained for about 2–4 hours post exercise
and have been found to have a positive effect on various psychological and
behavioural outcome measures (Barton & Pretty, 2010). When investigating
the motives for participation in outdoor adventure sport, it is important to
acknowledge that motives may be altered during and prior to the experience
(Ewert, Gilbertson, Luo, & Voight, 2013). Prior to conducting outdoor
adventure sports, participants noted feelings such as apprehension and
excitement, whereas for recreational outdoor exercise feelings such as
tiredness and laziness were cited. These results display the large range of
arousal that can occur between two differing green exercise activities and
why it was deemed necessary to categorise these into three different forms.
These results display the range of arousal that can occur between two
differing outdoor activities as a result of external factors such as danger,
weather and intrinsic motivation towards the activity.
Based on the three levels of green exercise, the following model of
motivations is proposed (figure 15).
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Figure 15: Developed continuum of green exercise motivations

With the wide spectrum of motivations and feelings exhibited across the
various activities in the study, it may be important to consider the differences
between green physical activity and green exercise. Whilst it was noted in
the introduction to this thesis that the terms ‘physical activity’ and ‘exercise’
would be used interchangeably, based on the responses from the
participants in this chapter, it may be worth considering these as separate
constructs. Clear differences between those conducting green physical
activities such as recreational walking and green exercise (adventure sport,
competitive sport) were observed with regards to motivations and
determinants to the respective activities. Further, differences were seen to
exist prior to the activities, with those conducting forms of green physical
activity noting low levels of arousal and motivation to start the activity.
Contrastingly, participants conducting forms of sport in natural areas
consistently highlighted excitement and references to flow experiences.
These differences could be a result of varying challenges, modes of
focus/attention and outcome parameters. Resultingly, differences between
the social aspects and duration of the activities could also be seen.
Moreover, this association was also seen within the results of Chapter 4 with
clear differences in emotions, focus and motivations between recreational
walking and golf. Future studies may wish to consider the potential
differences between these forms of green activities with regards to
motivations and responses.
8.53 Public health
Overall, the findings demonstrate that different types of green exercise have
varying motives. However, the findings show how individuals not currently
conducting green exercise could be selected into a form based on their
primary baseline motives for participation. For example, individuals that are
driven by the social aspect of exercise may look to conduct outdoor
competitive sports in a team or group. Similarly, those who are looking to
improve their mental and physical health may opt for recreational forms of
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outdoor exercise such as walking clubs. Through understanding the
motivations of those currently engaged in green activities these findings
could be used to encourage those who have similar motivation drives but are
not currently involved in any form of outdoor activity to prescribe a type of
outdoor group to join. However, whilst green exercise research has been
effective in demonstrating what benefits occur, it has been less useful in
considering methods to promote the exercise modality to the public. On this
basis the following chapter looked at testing forms of technology to
communicate the topic of green exercise to the wider public.
Prior to beginning to conduct green exercise, the ability to identify motives
would help to ensure appropriate activities are prescribed. The findings are in
agreement with previous research which highlights that extrinsic motives are
important when beginning new exercise programmes. However, in terms of
adherence to exercise it appears that intrinsic motives become more
important (Richard et al., 1997). The findings are important from the
perspective of public health and behaviour change. Current physical activity
guidelines suggest a minimum of 150 minutes per week of moderate to
vigorous exercise (MacAuley, Bauman, & Frémont, 2015). It would be
interesting to outline whether a percentage of the physical activity guidelines
should suggest conducting physical activity in natural areas. Whilst thirty
minutes a day of physical activity may seem achievable, a study by Garber et
al. (2011) highlights that many individuals lack the required motivation to
adhere to these guidelines. Interestingly, a study by Mackenzie, Son and
Eitel (2018) found an outdoor adventure sport programme increased
participants levels of intrinsic motivation and increased ‘flow’ opportunities.
The findings of the study demonstrate that elements of green exercise can
positively influence levels of motivation.
This is one of the first studies to outline the motivational decisions and
profiles between those conducting leisure time green exercise. This chapter
built on previous research by Calogiuri and Elliott (2017) by including outdoor
adventure sport participants. Given the rising levels of worldwide mental
health issues, the findings that those currently engaged in green exercise
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conduct it for enhancing ‘psychological condition’ provides further evidence
for green exercise as a promotional tool for preventing and managing mental
health to the general public. Advocating that each form has unique and
diverse motives for conducting such exercise, may allow a greater number of
individuals to gain interest in beginning to conduct green exercise. Finding an
activity that meets the needs of different sub-groups of the population, may
prove important in adherence to these forms of green exercise. Given the
potential economic benefits from conducting green exercise (White et al.,
2016), identifying methods to increase the number of individuals conducting
green exercise should be a high priority. Implementing effective health
behaviour change strategies has been a large problem within governments,
healthcare professionals, and policy makers (Keyworth et al., 2019). This
study may also allow a motivational framework to be developed by such
stakeholders to help promote facilitators and aid in the development of
interventions to physical activity. The motivational profile of green exercise
users is identified as levels of high autonomous motivation which has been
shown to be important to adherence to exercise (Teixeira et al., 2012).
There are a number of empirical frameworks which can be applied to the
increased prescription of green exercise. These frameworks can be
implemented into public policy to improve health behaviours. The BEF (Sallis
et al., 2000) outlines a systematic sequence of investigations on health
behaviours, which can aid in developing evidence-based interventions. The
framework describes the research specific goal of identifying health
enhancing behaviour, for dissemination of public programmes to prevent
disease and promote good health. The framework consists of five phases
which are outlined below.
1. Establish links between behaviours and health.
2. Develop measures of behaviour.
3. Identify influences on the behaviour.
4. Evaluate interventions to change the behaviour.
5. Translate research into practice.
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The research conducted for the current chapter can be mapped under phase
1 of the BEF. Phase 1 of the framework describes the investigation of
associations between behaviours and health. The phase aims to provide
rationale for conducting research in further phases within the framework.
With regards to the findings from the current chapter, through exploring what
the primary motives are for each form of green exercise activity, this begins
to provide a better understanding as to the behaviours, attitudes and reasons
why individuals seek to conduct such green activities. The research in this
chapter also demonstrates the types of green activities which individuals
enjoy and provides an initial motivational profile of green exercisers. This is
important as epidemiological frameworks such as the BEF are interested in
understanding health behaviour habits and initiatives to promote good
health. With more of this type of research being conducted the ultimate goal
of the BEF can be achieved which is to increase the amount of research
conducted under phase 5, which long-term is related to the implementation
of such programmes or policies.
8.6 Strengths
The research conducted in this chapter had numerous strengths, through
investigating recreational, adventure and competitive users of outdoor areas
this allowed a unique and robust investigation of green exercise motivations.
In terms of the methodology many studies when investigating motivation
have tended to solely use quantitative research methods to investigate this.
The present study adopted a mixed methodology, where semi-structured
interviews were used in addition to quantitative collection methods allowing a
robust investigation and reduced the likelihood of missing important findings
(Tashakkori & Teddlie, 2010). Finally, with regards to the analysis of the
qualitative data, there are various strengths to using a thematic analysis. The
first is the flexibility of the technique. With this flexibility thematic analysis is
compatible with both essentialist and constructionist psychological
paradigms. Without the theoretical restrictions that other qualitative analysis
methods have, thematic analysis can provide an in depth and sophisticated
account of data. Another strength of the approach is the final outcome, Braun
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and Clarke (2014) note that the technique presents the findings in a way
which is accessible to those without an academic background, which may aid
in promoting green exercise.
8.7 Limitations
A limitation of the questionnaire design was not including a question on the
gender of the participants and therefore further conclusions could not be
made and compared to other studies. With the questionnaires completed
online there is the potential that those without access to social media may
have not had the opportunity to respond. As the questionnaire was selfadministered online, there is also a chance that the participants did not fully
understand what each question was asking with no opportunity to gain
clarification. As a result, this may have reduced the accuracy of responses.
All participants were currently conducting green exercise and therefore bias
may exist. However, the scope of the study was to investigate and
understand the motives of those currently engaged in outdoor exercise.
8.8 Future research
Future research should now seek to investigate the nature motivations of
various ethnic groups as previous literature has suggested that these may
differ (Park et al., 2011). Using different measures of motivation to identify
differences between the various types of green exercise is another option for
future studies. This study implemented the PALMS as it has been shown that
the majority of green exercise will take place during an individual’s leisure
time (Barton et al., 2012) and therefore was deemed a valid method. Further,
the results from this study also can be used by policy makers and
researchers to understand how to motivate individuals to begin undertaking
physical activity in natural areas. Finally, as the study did not consider
gender in the quantitative phase of the study, future studies may also look to
compare the differences between gender in terms of the different green
exercise activity motivations. This may also reveal important motivation
differences that exist within this context as shown in previous studies.
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8.9 Conclusion
This chapter has provided evidence for improving public health, through
behaviour change, planning processes, and a mode of exercise which
provides long-term, leisure time physical activity adherence. The qualitative
results show that family and friends appear to be key extrinsic motivators for
individuals beginning to undertake green exercise. New participants to green
exercise may look to begin with friends and family in order to enhance
enjoyment as shown in previous studies (Calogiuri, Patil, & Aamodt, 2016).
As participants continue to conduct green exercise, it appears that intrinsic
motives, specifically enjoyment, are more powerful in generating adherence
to green exercise. This was the first study to compare three forms of green
exercise. As hypothesised, differences in motivation between the different
activities was evident. Individuals who engaged in competitive sport were
found to be less motivated by the natural environment, yet still rated
enjoyment as the primary motive for conducting their outdoor activity. Most
participants cited improved mood, focus, and energy following conducting
their activity, demonstrating that green exercise activities have the capacity
to improve these various psychological subscales. The results of the study
support previously established theories such as the EDT. Participants cited
that exercise undertaken in natural areas promoted an increase in
motivation, positive behaviours and feelings in comparison to the more
controlled indoor settings. Based on the SDT, green exercise may increase
autonomous self-regulation which promotes adherence to physical activity.
The knowledge generated from the findings presented in this chapter could
be applied to individuals who are sedentary or not involved in outdoor
exercise. With the context of a lack of green exercise studies considering
how to alter motivation, the results presented in this chapter informed the
development of the research presented in the next chapter, which tested the
effectiveness of a promotional video to increase the uptake and knowledge
of green exercise.
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Chapter 9: The development of a promotional video to
communicate the effects of green exercise
9.0 Preface
The previous chapters of this thesis have investigated the effects that occur
as a result of conducting green exercise and the associated motivations of
those who conduct it. The previous chapter demonstrated that due to the
range of activities that can be classified as ‘green exercise’ there are varied
motivations for individuals’ participation. In agreement with previous physical
activity motivation research, enjoyment was found to be the primary driver for
conducting green exercise activities in recreational, adventure sport and
competitive sporting populations. Moreover, external motivating factors such
as family and friends were found to introduce participants to conduct green
exercise. Based on the findings from the previous chapter, it appears that
participants that adhere to green exercise move along a continuum from
extrinsic to intrinsic motivation. Thus, green exercise may increase
autonomous self-regulation which promotes adherence to physical activity in
a range of sub-groups. It is one thing to demonstrate and outline the effects
of green exercise but another to attempt to increase the number of people
using natural areas for exercise. Despite the apparent beneficial effects and
ability to increase motivation, few studies have looked at how to promote the
effects of green exercise to the public. This chapter examines the potential of
a promotional video to communicate the effects, types and areas in which
green exercise can be conducted. The primary aim of the research
presented in this chapter was to investigate whether knowledge, motivations
and perceptions of green exercise were increased for those who viewed the
promotional video.
9.1 Introduction
The first chapter of this thesis outlined the rise of non-communicable health
issues in society. Physical inactivity is quickly becoming a worldwide crisis, in
the U.K. alone estimations predict that inactivity costs the economy
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approximately £7.4 billion annually and of this figure £0.9 billion was via the
NHS (Scarborough et al., 2011). Inactivity leads to approximately 3.2 million
deaths worldwide every year (WHO, 2018) and has been shown to be
associated with the development of obesity, type 2 diabetes, cardiovascular
issues, cancer and musculoskeletal problems (WHO, 2018). Further, mental
health issues are increasing worldwide, the WHO estimate that 264 million
people worldwide currently suffer from depression (WHO, 2020). The
challenge for governments and health researchers is to positively alter the
behaviour of the public. In response to this, there has been a large increase
in programmes and interventions attempting to increase levels of physical
activity. In 2017, it was estimated that 83% of the world’s population now live
in urbanised areas (Publication Reference Bureau, 2017). As a direct result
of this urbanisation, less quality green space is available for individuals to
undertake outdoor physical activity (Maas et al., 2009a). As discussed in the
literature review (Chapter 3), this lack of connection with nature has been
termed ‘nature deficit disorder’ (Louv, 2005). Moreover, the location in which
we as humans conduct exercise has also changed. Time spent outdoors has
been substituted for indoor environments (Malone, 2007).
A solution to managing and preventing the rise in non-communicable
diseases maybe encouraging individuals to utilise natural areas for health
and wellbeing benefits. As discussed, and investigated throughout the thesis,
exercise in the presence of nature, has been shown to have significant acute
and long-term health benefits for various groups of the population. Further,
different modalities of green exercise alter the benefits obtained from green
exercise yet, are still important in improving health parameters. The results
presented in Chapter 8 demonstrated that conducting extended periods of
green exercise may increase autonomous self-regulation motivation which
has been shown to promote adherence to physical activity. Whilst the effects
of green exercise are becoming increasingly recognised, attempts to
increase the public’s use of natural areas has received less research
interest. Van den Berg (2017) notes that interest in promoting activities in
natural areas are gradually increasing due to their economical-effectiveness,
relative ease to perform, reduced risks in comparison to high intensity
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exercise, and the enjoyment element of such therapeutic interventions. The
review cited a study by Carrick (2013), who approximated social return on
investment of a health walks program to be £8 of social value created for
every £1 invested. Similar economic benefits were demonstrated by White et
al. (2016), who estimated that green exercise has the capacity to save the
U.K. economy £2.2 billion annually through welfare gains. Based on these
figures, it appears important both on a public health and economical
perspective that the public begin conducting regular physical activity in
natural areas.
Indeed, there has been an increase in the number of initiatives attempting to
(re)connect people with nature in recent decades. The majority of these
initiatives have attempted to do this through “bringing nature to people” by
increasing the amount of nature around schools, urban public spaces,
hospitals, classrooms, and offices (Wolch, Byrne, & Newell, 2014; Van den
Berg, Joye, & Koole, 2016).
Unlike previous research that looked to ‘bring nature to people’ through
increasing the ‘greenness’ of public areas this study opted for a different
approach: a promotional video was developed on the topic of green exercise.
This method was adopted in a recent study by Flowers et al. (2018). The
researchers used a promotional video to alter expectancy effects during a
green exercise session. The study found that participants who viewed the
promotional video experienced enhanced therapeutic outcomes and
increased affective responses in comparison to the group that did not watch
the video. These findings provide initial evidence on the effectiveness of
video as a medium to disseminate information related to green exercise.
Moreover, the findings show that greater psychological benefits can be
attained in comparison to exercise conducted indoors and green exercise via
expectancy and knowledge of the effects. A similar study by Weinstein et al.
(2015) examined the role in which threatening versus connecting messages
altered natural conservation behaviours using the SDT as a framework. The
study randomly assigned participants to view one of three types of video
(threatening, connecting or neutral). Footage used in the videos was
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consistent, the researchers manipulated the messages in the form of text. It
was found that the group who viewed the connecting messages experienced
increased learning and greater connection to nature conservation.
9.11 Health behaviour change
Promoting green exercise to the general public maybe one method to
increase the usage of the outdoors and natural areas for health and
wellbeing benefit. This sentiment has also been echoed in previous green
exercise literature reviews (Gladwell et al., 2013; Van den Berg, 2017;
Twohig-Bennett & Jones, 2018). However, providing the public with lengthy
documents or research papers may not be an effective way to communicate
the benefits. Further, research has shown that findings presented in text are
not effectively transmitted by the internet. When receiving ‘wordy’ documents
online, Sutherland-Smith (2002) found viewers tended to spend more time
‘browsing’, ‘key-word spotting’ and ‘non-linearly reading’ which overall
resulted in a reduction in concentrated reading. This was emphasised by Liu
(2005) who found people do not fully absorb text-based information and
instead ‘scan’ and ‘skim’ the content. Through using video to communicate
information around green exercise, there is potential that this may begin to
alter attitudes and perceptions towards this form of physical activity. Due to
the rise of technology, video has become an increasingly popular part of the
internet and online experience.
Theories related to health behaviour change have been discussed in several
disciplines. This study used the SCT (Bandura, 1986) and the HBM
(Rosenstock, 1974) when developing the video. Previous studies have used
these theories to alter behaviour change and motivation. Ramsay, Holyoke,
Branen and Fletcher (2012) noted that based on the SCT an individual is
more likely to perform a new behaviour after watching others complete it.
Black and Teti (1997), for example, demonstrated that the use of video was
effective in altering parenting behaviour after watching the footage.
Moreover, a previous systematic review by Plotnikoff, Costigan, Karunamuni
and Lubans (2013) found that several constructs of the SCT were strongly
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associated with physical activity participation within adolescents. This was
also supported by a recent study by Lee, Park, Lee, Kim and Park (2018)
who found that 42% of variance of physical activity could be predicted by
constructs of the SCT. Carpenter (2010) conducted a meta-analysis on the
use of the HBM in predicting behaviour. The analysis found that the ‘benefit’
and ‘barrier’ factors were strong predictors when the outcome was
preventing a negative health outcome.
9.12 Video in enhancing learning and motivation
Previous research has shown motivational videos comprised of music and
images can increase work intensity, self-efficacy and adherence to fitness
and health interventions (Barwood, Weston, Thelwell, & Page, 2009;
Karageorghis & Terry, 1997). Further, the use of video can promote deep
learning due to the powerful combination of audio and visual stimulation
(Mitra et al., 2010; Bravo Ibarra et al., 2011; Clifton & Mann, 2011).
Sherwood, Kinzer, Hasselbring and Bransford (1987) also highlighted that
when new information is presented in the form of video in combination with
text it is perceived as significant by the viewer. The internet is currently
undisputedly the most powerful form of media for communication and
information (Hoffman, Novak, & Venkatesh, 2004). The use of promotional or
motivational videos has become a useful medium for dissemination of
information, with the rise of social media platforms for sharing videos such as
YouTube. Recent figures from the Office for National Statistics have shown
89% of U.K adults accessed the internet at least weekly in 2018. Further,
Ofcom (2018) statistics show that 35% of adults have used sites such as
YouTube to look for information and 74% to learn new things. Based on
these figures promoting the video via online mechanisms was deemed
appropriate. Several studies have investigated the role that video can play in
enhancing learning, altering motivations and attitudes towards a desired
behaviour.
9.13 Rationale

237

Through providing information on the different types, locations and benefits
of green exercise, it is anticipated that participant’s attitudes towards
exercise in natural areas may be altered. Flowers et al. (2018), suggest
further investigations are required into understanding how promotional tools
can be utilised to enhance green exercise outcomes. Unlike previous studies
which have altered public greenspaces to increase the usage of natural
areas (Warber et al., 2015; Cohen et al., 2012; Tester & Baker, 2009). The
research presented in this chapter investigated the use of technology and
knowledge awareness to achieve this outcome. Promotional or informative
videos have been shown to have positive effects on learning, motivation,
perception and adherence to experiences (Bravo Ibarra et al., 2011).
Through the development of a promotional video to increase levels of green
exercise it is anticipated this can be a starting point for bridging the gap
between green exercise research and health promotion. Finally, the use of
promoting greenspaces for health outcomes has become more widespread
at government level. This is demonstrated by a recent policy by the Scottish
Natural Heritage (2019), who highlighted green exercise as a mechanism to
prevent and manage mental and physical ill-health. The U.K department of
health highlights the use of nature as a determinant of public health (Marselle
et al., 2014). This study may provide evidence for the use of technology to
increase human interaction with natural areas. From an economical
perspective, it is estimated that increasing the use of nature and
greenspaces may save the U.K NHS an estimated 2.1 billion per year
(DEFRA, 2011, p.46).
9.14 Research Questions
1. Examine whether a short promotional green exercise video increased
motivations, perceptions and attitudes towards conducting green exercise.
2. Identify if different responses to the video exist based on demographics.
3. Investigate the potential of the video to increase knowledge and
understanding to the benefits of green exercise.
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4. Examine the feedback to the video from an open ended question.
9.15 Hypotheses
1. Responses to the questionnaire will be high for knowledge acquisition to
the benefits of green exercise (alternative hypothesis).
2. Responses to the questionnaire will be high for increasing motivation
towards conducting green exercise (alternative hypothesis).
3. There will be no difference in responses to the questions between
individuals currently engaged in forms of green exercise against those who
do not currently conduct green exercise (null hypothesis).
4. No differences will exist between different demographic groups and their
responses to the questionnaire (gender, age and current health status) (null
hypothesis).
9.2 Method
9.21 Study design
The study used a quantitative approach in the form of an online
questionnaire, with one open-ended question to gain feedback on attitudes
and perceptions following watching a 90-second promotional green exercise
video. The video outlined constructs such as locations to conduct green
exercise, how to conduct it, and the potential benefits of this modality of
exercise. The obtained feedback was used to understand whether the
promotional video was effective in altering behaviours and potentially
increasing the number of people using natural areas to conduct physical
activity.
9.22 Study sample

239

An online convenience sampling method was used to recruit participants.
Participants were recruited from various social media sites, including Twitter,
Facebook, YouTube and contacting various green exercise groups. The
created video was uploaded to the outlined social media sites, requesting
participants to watch the 90-second video and complete the short
questionnaire attached under the post. The video was also emailed to
several outdoor exercise groups, requesting them to watch the video and
complete the questionnaire which was linked in the email. The online
questionnaire was hosted by (www.onlinesurveys.ac.uk). 134 participants
completed the questionnaire after watching the video on green exercise. A
mixture of male and female participants completed the study with an age
range of 21-75 years old. The majority of participants were noted as already
conducting a form of green exercise and were free from impediments to
conducting green exercise. The full sample characteristics are described in
the results section (table 24). A 10-item Likert Scale questionnaire, with one
open-ended question, was attached to the video in order for participants to
assess the quality of the video and whether it was successful in altering
motivation and attitudes.
9.23 Video design
With regards to the content of the video the overarching aim was to provide
the viewer with evidence about the benefits of green exercise. Various
studies have used videos to motivate and teach (Clifton & Mann, 2011). The
overall design of the video was done in a manner to be short and effective in
disseminating information on the topic of green exercise, whilst providing an
audio and visual level of fascination. The video that was developed was a
combination of visual footage of areas to conduct green exercise, scenes of
individuals conducting green exercise in third and first-person perspectives.
The duration of the video has also been shown to influence the degree of
learning experienced. O’hagan (2001) noted that video should be displayed
in short time periods to increase the viewers concentration. Moreover, Clifton
and Mann (2011) note that when acquiring information from online video
individuals should consider bias, the information quality and any
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misinformation. Despite numerous systematic review and meta-analyses
being conducted into the effects of green exercise, as highlighted in the third
chapter of this thesis, specific findings maybe prone to bias or low-quality
evidence. When selecting which benefits to include in the video only
information from international reports and organisations were included. The
sources of the information used in the text of the video are below.
NHS (2019)
https://www.nhs.uk/news/mental-health/green-exercise-and-mental-health/
WHO (2018)
http://www.euro.who.int/en/health-topics/environment-andhealth/pages/news/news/2016/11/who-report-shows-urban-green-spacesdeliver-multiple-health-benefits
A link to the developed video is included below.
https://twitter.com/MattJamesFraser/status/1138021627000688640?s=20
As shown in a previous study by Flowers et al. (2018) after watching a
promotional video on green exercise, expectancy effects provided
supplementary psychological effects such as improved wellbeing and mood
following a session of green exercise. The evidence from this study
demonstrates that even with individuals who are currently active, by learning
what benefits are shown to occur through undertaking green exercise, that
greater increases in specific parameters are experienced. It is hoped that for
sedentary individuals, that after watching the video that their attitude towards
conducting exercise in natural areas may be changed. These previous
studies have demonstrated that audio-visual content has the power to make
content more attractive than long paragraphs or bullet points promoting
dynamism (Bravo Ibarra et al., 2011).
9.24 Video content
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Michie, Johnston, Francis, Hardeman and Eccles (2008) stated that when
designing interventions aimed at altering behaviour, attitudes or motivations,
researchers should base this on theoretical frameworks. In this chapter, the
SCT (Bandura, 1977) and HBM (Rosenstock, 1974) were selected to provide
an evidence-based approach to the video design. In addition to the health
behaviour models, the video was developed using The Digital Narrative
Transformational Framework (DNTF) which combines storytelling with
interactivity (Grindle, 2014). The framework is defined as “the structuring of
human emotions using audio-visual representations of characters, settings,
objects and events over time” (p.56). Such a medium has been used in
numerous digital health interventions using film, animation and smartphone
research with positive results. Michie et al. (2008) mapped theoretical
determinants of behaviour and behaviour change techniques into a
framework. Below in table 22 are behaviour change techniques from this
paper that were implemented into the video design.
Table 22: Video development frameworks
Determinants of
behaviour change
Skills

Behaviour change
techniques
Reward

Anticipated outcomes

Instruction

Textbook identified
techniques
Anti-depression skills
training
Escape

Environmental

Environmental change

Time-out

General information

Motivational

constraints
Knowledge

techniques
Beliefs about

Graded Task

Exposure

Motivation and goals

Set goals

Motivational goals

Social influences

Prompt

Activity scheduling

capabilities

Negative
reinforcement
Fear arousal
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Anticipated regret
Instruction
Verbal persuasion
Stress management
Relaxation
Table 23 (below) outlines the various sections of the video and how different
behaviour change techniques were used to inform the creation of each
section.
Table 23: Video layout mapped to models
Video Phase

Contents

Theory and
Technique

Introduction

Part 1

Part 2

Scenes sounds of the ‘current’
society habits and living
locations.
Text outlining statistics on
mental health and physical
health problems that are
increasing
Video capture sounds and text
of locations and areas where
green exercise can be
conducted.
Text: Detailing of what green
exercise is and what the
benefits are to conducting this
form of exercise.
Footage of individuals
conducting green exercise (first
person and third person). A
Range of ages, genders,
abilities and ethnicities
conducting green exercise.
Through shooting some
footage through a point of view
perspective the participant may
feel like they are conducting
the activity.
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Health belief model
Digital Storytelling
Framework
Fear Arousal

Social Cognitive
Theory
Knowledge
Anticipated
Outcomes
Relaxation
Stress Management
Escape
Social Cognitive
Theory
Digital Storytelling
framework
Skills
Belief’s about
capabilities
Social Influences

Part 3

Video footage concluding
recommended guidelines and
how to conduct this exercise.
Current WHO physical activity
guidelines outlined in text.

End

Video finishes with shot of a
natural environment. Attached
URL for the questionnaire and
further information on green
exercise.

Social Cognitive
Theory
Health Belief Model
Knowledge
Goal Setting
Instruction
Health Belief Model
Knowledge
General information
Activity Scheduling

9.3 Procedure
This study was approved by the University of the Highlands and Islands
ethics department (OL-ETH SHE– 855). A 90-second video was created, a
pilot study was conducted within the University to gain initial feedback and
complete any alterations required. Further, current green exercise and digital
health experts were contacted to gather opinions and feedback on the video.
Subsequently, the video was exported to online social media platforms
(Twitter, Facebook, LinkedIn, Instagram, YouTube). The following figure 16
below outlines screenshots from the video demonstrating some examples of
what was included.
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Figure 16: Screenshots from the green exercise video

9.31 Data analysis
The study was primarily interested in participant responses to viewing the
video and thus some of the analysis was descriptive. For hypothesis 1 and 2
the mean and median of each Likert scale item was reported to give an
overall indication of the responses. The extent to which participants agreed
that the video had increased knowledge acquisition and motivation towards
green exercise was indicated through higher scores on the Likert scales.
As the data collected from the questionnaire was ordinal, non-parametric
Mann-Whitney U tests were conducted on the responses to each item
between gender, age, current green exercise status, and living with/ living
without chronic health issues to test hypotheses 3 and 4. Age was
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categorised into 2 groups (18-44, >45 years) as per a previous green
exercise study (Calogiuri et al. 2016). The assumptions of the Mann-Whitney
U test which were outlined in Chapter 4 of the current thesis were assessed
for each demographic group and are presented in Appendix 17.
9.32 Open-ended question
At the end of the questionnaire there was an open-ended question which
allowed participants to comment about any aspect of the video. This was
added to provide an in-depth analysis into the responses from viewing the
video, any interesting quotations are discussed further in the results section.
Whilst no explicit form of analysis was applied, a deductive approach was
taken based on the aims of the present chapter and research question.
Responses were broken down into the following sub-themes; motivation,
learning and knowledge, video design, location and types of green exercise,
weather and season, overall response summary.
9.4 Results
134 participants completed the online questionnaire and the video was
watched over 2,500 times. The study sample consisted of 71 females
(average age 42.44 years) and 62 male participants (average age 36.46
years), 1 participant preferred not to reveal gender. 90.3% of the participants
currently conducted a form of green exercise. 17 of the participants
highlighted some form of physical or mental disease that may prevent them
from conducting green exercise (chronic pain, depression, anxiety,
cardiovascular issues). The full sample description is shown below in table
24.
Table 24: Sample description
Participants

Responses

Video watched

2,672
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Responses

134

Age (years)

39.63 (21-75)

Young adults (18-44)
Mid age adults (45-64)
Older adults (>65)

73(21-44)
52(45-63)
3 (67-75)

Gender
Male
Female

62 males
71 Female

Green exercise status
Currently green exercising

122

Not currently conducting green exercise

12

Health Status
No current health issues

112

Mental or physical health issue

22

Table 25 (below) outlines descriptive results from the 10-item questionnaire
completed after watching the promotional video.
Table 25: Descriptive statistics from the questionnaire.
Item
I am more likely to conduct green exercise

Mean
3.68

SD
1.04

Median
4

I feel more motivated to conduct green
exercise
I understand more about the benefits from
conducting green exercise now

3.85

1.04

4

3.79

1.13

4

I am more likely to recommend this form of
exercise to family and friends

3.87

0.98

4

I enjoyed watching the video

4.19

0.99

4

I feel like I learned from watching the video

3.68

1.10

3

I felt fascinated by the video

3.30

1.03

3

I am now more likely to exercise outdoors
than indoors

4.03

1.06

4
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I want to know more about green exercise

3.43

1.11

4

I now feel inspired to conduct a new activity
outdoors

3.54

1.17

4

9.41 Descriptive results
The descriptive statistics showed a range of responses, with each question
on the Likert Scale item displaying a range of 1-5. Of the participants that
noted they did not currently conduct a form of green exercise, 46% noted
that after watching the video they agreed or strongly agreed they were now
more likely to conduct a form of green exercise. Closely related to this item,
participants highlighted their motivation to conduct green exercise had
increased with 78.3% agreeing with this statement. Furthermore, 72.4% of
respondents agreed or strongly agreed they were now more likely to
recommend green exercise to family or friends. With reference to the design
and aesthetics of the green exercise video, the majority of participants stated
that they enjoyed viewing the video (85.8%). However, with reference to the
ART (Kaplan, 1995), only 42.5% of participants agreed that they were
fascinated by the video, with 37.3% of participants highlighting they were
undecided.
In terms of knowledge acquisition, 60.5% of participants agreed or strongly
agreed that they had learnt something following viewing the video. Further,
73.2% of participants agreed they now understand more about the benefits
of green exercise. However, just over half of the participants (58.2%) want to
now learn more about green exercise. Interestingly, 76.1% of participants
highlighted based on viewing the video if given the choice, they would now
rather conduct exercise outdoors than indoors. Finally, only half of the
participants felt inspired to conduct a new form of outdoor exercise (50.7%)
following watching the video.
9.42 Demographic responses
To test hypotheses 3 and 4, separate Mann-Whitney U tests were run to
analyse whether differences existed between demographic variables. Mann248

Whitney U tests revealed no significant differences in responses between
gender. Further, no significant differences were seen to exist between
‘healthy’ individuals versus those living with health conditions or those
currently conducting green exercise compared to those who don’t.
Prior to conducting the Mann-Whitney U tests, inspection of the distributions
of the scores for each item of the questionnaire based on age was found not
to be similar (Appendix 17). As the data failed this assumption the mean
ranks were analysed between the groups for each item.
A significant difference was found for the item ‘I understand more about the
benefits from conducting green exercise now’ (18-44) (mean rank=73.73)
(45>) (mean rank= 56.37), U = 1560.5, z = -2.73, p = 0.006. Significant
differences between the two age categories were found for the responses to
the item ‘I feel like I learned from watching the video’ (18-44) (mean rank =
75.53) (45>) (mean rank = 53.86), U = 1422.5, z = -3.33, p = 0.001.
Significant differences between the two age categories were found for the
responses to the item ‘I felt fascinated by the video’ (18-44) (mean rank =
74.34) (45>) (mean rank = 55.53), U = 1514, z = -2.91, p = 0.004. Significant
differences between the two age categories were found for the responses to
‘I now feel inspired to conduct a new activity outdoors’ (18-44) (mean rank=
72.80) (45>) (mean rank = 57.68), U = 1632.5, z = -2.32, p = 0.02. Significant
differences between the two age categories were found for the responses to
‘I want to know more about green exercise’ (18-44) (mean rank = 73.01)
(45>) (mean rank = 57.38). U = 1616, z = -2.40 p= 0.01.
9.43 Open-ended question responses
Responses to the open-ended question at the end of the questionnaire were
broken down into sub-themes to give an overall representation of what was
being discussed. Each sub-theme is provided as a heading in the following
section.
Motivation
249

The majority of responses to the open-ended question demonstrated that
participants felt increases in motivation to conduct green exercise following
watching the video.
Participant 20: “Very encouraging and motivating. I think this video
would appeal to everyone regardless of age, fitness level and make them
think about what constitutes fitness and leading a more active lifestyle- not all
about the gym.”
Participant 123: “The motivation was the upbeat feel-good factor from
nature pictures and motivational music.”
Motivation for those already using GE
As the majority of participants were already conducting a form of green
exercise it was unsurprising that in some instances their motivation to
conduct green exercise was already high and therefore the video did not
increase their level of motivation.
Participant 1: “I already engage regularly in green exercise (about/at
least once a week), so it is difficult to say that the video made me more
motivated. I think however it ‘strengthen’ somehow my motivation to keep
exercising outdoors. I was also quite aware about the benefits of green
exercise from before, so in that sense I couldn’t really say my awareness has
improved after watching the video. Anyway, I think it was nicely made, and
might have the potential to encourage people to do more green exercise :).”
Participant 82: “I'm quite active and spend a lot of time outdoors. I've
never really considered it 'green' exercise though, just exercise. The video
was good though and I expect it may have more impact on those who are
less active at present. I expect those who are already aware of green issues
are also those who are more likely to be exercising outdoors in the first
place.”
Participant 104: “I already do a lot of 'green exercise' and appreciate
the benefits. so, I don't think the video would influence my behaviour, but
does reinforce my views, and was a positive experience to watch it. I hope it
encourages others.”
Participant 50: “I have no choice to go outside and walk as I have a
dog but doesn't change my mood in the slightest so I personally think it
doesn't help mental illness or maybe it helps people who aren't as bad
depends how bad Ur mental illness is.”
Learning and Knowledge
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The video aimed to increase participants’ knowledge of the effects of green
exercise, where green exercise can be conducted and how various forms of
green exercise can contribute to benefits to mental and physical health.
Many of the participants again due to already conducting green exercise
appeared to be aware of the benefits. However, responses suggested this
knowledge may be important to those not currently engaged in this form of
exercise.
Participant 81 “I'm already aware of some of the benefits of green
exercise but this video provided more details and also had inspiring music
and photos.”
Participant 130: “I have always tended to exercise out of doors, and
with some sort of goal in mind (walk/cycle to destination, even if a bit
arbitrary). Quite happy to watch a short fast paced video, but it did to change
my view or actions, as I agreed with it and see the scientific data as merely
backing up common sense experience.”
Participant 42: “I know the benefits & do very little indoor exercise.
This video is hopefully an insight to wavering couch potatoes to do
something.”
Video Design
In terms of the video design, some participants noted they felt that the pace
and text was too quick for them to interpret. Despite this the first person and
third person footage of conducting green exercise appeared to be powerful in
increasing motivation to conduct such forms of exercise. Responses also
highlighted the wide range of participants included in the video may increase
the usage of such areas through demonstrating green exercise is for
everyone.
Participant 132: “The video would benefit from a voiceover and slowed
down. The shots of exercise examples are fantastic and probably
inspirational to those who do not currently exercise outdoors. For some it
may appear to be a lofty aspirations so maybe incorporate some simple
examples that do not require equipment, access to water/snow etc. Great
job!”
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Participant 97: “Really liked the video - only comment would be that I
felt a little rushed reading all the text in time before it moved on to the next
image. But maybe I am a slow reader!”
Participant 77 “Beautiful imagery, and good variety of activities and
skill levels.”
Participant 18: “I like the way you included people with disabilities and
the old man out walking it shows there is a form of green exercise for
everyone!”
Location and types of green exercise
Some participants noted that the locations demonstrated in the video were
not appropriate for them due to their area of residence, access to such
natural environments or costs of equipment. When designing the video, the
researcher looked to include as many forms of green exercise to
demonstrate the various ways in which individuals can improve their mental
and physical health. Overall there was a mixed response with regards to this
element.
Participant 112: “I think you need to include more ‘accessible’ forms of
green exercise in the first clips: gardening, walking in the park, playing
football. To be honest scuba diving and skiing are only available to the
privileged few who don’t need this video.”
Participant 121: “More examples where less equipment was needed
would have been good - to show you don't always need lots of kit to get
outside.”
Participant 100: “I run and walk regularly outdoors anyway, but the
video has triggered the desire to try different outdoor activities and confirmed
my dislike of gyms!”
Participant 27: “Really motivational to exercise out of the gym.”
Participant 72: “There is such a variety of activities shown in the short
video from walking, gardening to the more extreme that all count as exercise.
Great video to encourage you to get outdoors.”
Weather and Season
The video attempted to demonstrate to participants that green exercise can
be conducted in any weather or season, through including a range of
activities. Participants acknowledged that regardless of whether the video
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was effective in increasing motivation to conduct green exercise, weather is
always going to influence the usage of outdoor settings.
Participant 55: “The weather massively impacts my use of green
exercise.”
Participant 73: “It might be good to know/list of green activities. I’d like
to do more but it’s how you find them, where they are done. Also, Scotland’s
weather would impact my decision. In Winter I’d rather do indoor activities I
think.”
Participant 106: “Our climate here in the North of Scotland, is more of
a deterrent than any video could overcome.”
Overall Responses
Some of the more powerful responses to viewing the video highlighted some
participants feeling they’d wish to continue viewing the video for motivation.
Others noted that following watching the video they wished to conduct green
exercise immediately.
Participant 80: “I really liked the video it reminded me of the benefits
of green exercise. I would appreciate the opportunity to set a green exercise
reminder with image on my phone, so I don't forget the video.”
Participant 120: “Great video, even though I do exercise this way it
kind of makes we want to get outside - NOW!”
9.5 Discussion
The research presented in this current chapter hypothesised as a result of
viewing a promotional green exercise video, participants would experience
increases in motivation to conduct physical activity in natural areas. The
findings of the study agreed with hypotheses 1 and 2, with participants
highlighting increased motivation and willingness to conduct green exercise.
With regards to the health behaviour change models used to develop the
video, it may be that demonstrating and outlining different ways to conduct
green exercise resulted in these responses. Previous research into
educational videos has highlighted based on the SCT, that an individual is
more inclined to perform a new behaviour when observing others succeed
(Ramsay et al., 2012). This was reinforced in that the primary construct of
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the theory is considered to be self-efficacy (Young, Plotnikoff, Collins,
Callister, & Morgan, 2014). Self-efficacy has been defined by Bandura as
“the confidence an individual has to control their health habits.” It is also
described as having a direct effect on altering behaviour and has been
shown to be highly correlated with conducting physical activity (Bandura,
2004, p.144). With regards to the SCT, the video included a range of
genders, ages, ethnicities and abilities successfully conducting green
exercise, through a range of perspectives. The findings presented in this
chapter are in agreement with previous studies that have shown that viewing
videos can positively alter behaviour when they show individuals performing
successful actions in environments with appropriate settings and sound
(Black & Teti, 1997). Further, the results provide more evidence for the use
of the SCT in altering physical activity behaviour.
Constructs of the HBM (Rosenstock, 1974) were adopted when designing
components of the video. Scenes and text were included at the start of the
video outlining the potential negative health consequences from physical
inactivity and disconnect with nature. The HBM states that individuals may
have increased motivation to act if they believe they are at threat of a
disease. Consequently, this may have been effective in demonstrating why
participants’ responses highlighted an increase in motivation. An interesting
finding showed that the majority of participants agreed they would now
recommend green exercise to friends and family. Specific sections of the
video looked to use the behaviour change technique of ‘fear arousal’ through
outlining the consequences of physical inactivity. This may be that
participants could recognise poor health behaviours in close friends and
family and now wish to encourage them to begin exercising. This was
reinforced with scenes showing friends and family members exercising
together in a hope to further arouse these feelings. Previous research has
shown that the settings in which green exercise is conducted facilitates
effective areas for social experiences (Gladwell et al., 2013), which the video
also looked to highlight. Previous studies have used the HBM to attempt to
alter behaviour (Deshpande, Basil, & Basil, 2009; Jorvand, Tavousi, &
Ghofranipour, 2018). All studies found that the application was able to predict
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and produce healthy behaviours. With regards to the current study, it maybe
that through increased knowledge of how and what green exercise is,
participants felt more inclined to conduct this form of exercise.
As outlined, after watching the promotional video the majority of participants
agreed they were more likely to undertake a form of green exercise. As the
Theory of Planned Behaviour (TPB) states an intention is the most effective
predictor of conducting a behaviour (Glanz, Rimer, & Viswanath, 2008). In
agreement with the TPB it maybe that altering the participants’ attitudes
through demonstrating a range of individuals successfully performing
behaviour resulted in this; this is referred to as behavioural control in the
theory (Sniehotta, Presseau, & Araújo-Soares, 2014). However, as denoted
by the Transtheoretical Model of Change, simply because an individual is
more motivated to conduct a form of green exercise, does not guarantee
they will begin or adhere to this new behaviour (Prochaska, DiClemente, &
Norcross, 1993). Instead the individual will go through a series of stages of
change. Whether the individual will adhere to the new behaviour relates to a
concept called decisional balance as well as support from close social
circles.
Specific questionnaire items were designed in relation to the ART (Kaplan,
1995). Through observing new and natural environments during the video it
was hypothesised that the participants may feel some degree of fascination
and eagerness to experience these environments. In terms of responses to
the specific Likert Scale items, responses showed almost all participants
enjoyed the video, contrastingly below half of the sample were fascinated by
the video. When designing the video, the researcher attempted to emerge
participants in the natural environments, the video was shot through high
quality video capture in a range of different natural settings, including public
parks, mountains, lakes and sports fields. Investigating how images and
audio alter responses to green exercise is not a new concept. Several green
exercise studies have found that viewing scenes of nature can positively alter
psychological and physiological parameters (Laumann et al., 2003; Mayer,
Frantz, Bruehlman-Senecal, & Dolliver, 2009; Brown, Barton, & Gladwell,
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2013). Whilst this study wasn’t primarily driven to investigating the effects of
viewing nature, the findings add further evidence for how observing natural
scenes may increase feelings of enjoyment. Further, enjoyment appears to
be a crucial factor in whether an individual will adhere to green exercise,
Chapter 8 found enjoyment to be the primary motivating factor to
participating in green exercise.
Differences in sub-groups of the questionnaire
In agreement with hypothesis 3, the results demonstrated no differences in
responses between individuals who were currently conducting and not
conducting green exercise prior to watching the video. This response was
not expected, however when examining qualitative responses reasons why
this occurred were evident. Several participants highlighted they did not feel
increased motivation due to currently being engaged in this form of physical
activity already and thus ceiling effects may have been evident when
examining motivation and learning. Previous studies have shown
motivational differences to exist between male and female participants with
regards to physical activity (Molanorouzi, Khoo, & Morris, 2015). However,
this was not evident in the study perhaps highlighting that gender is not a
motivational factor when considering green exercise.
Previous green exercise studies have found differences to exist based on the
age of participants. This study aimed to categorise age into three levels as in
the study by Calogiuri et al. (2016). However, there was a great disparity in
(>65 years) responses and therefore this group were incorporated with the
(45-64 years) age group. The lack of participants in the (>65 years) group
maybe unsurprising based on previous research. Van Deursen and Helsper
(2015) found that there still remains a large digital divide, with age negatively
influencing internet outcomes. When comparing each questionnaire item
based on age, in disagreement with hypothesis 4, it was found that there
were significant differences in responses between some subscales. The (1844 years) age group scored significantly higher for subscales relating to
learning and understanding as well as inspiration and fascination from the
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video. Previous studies have found younger internet users gain more than
the elderly when using the internet (Van Deursen & Helsper, 2015). Findings
from these studies were supported by the results of the current study. The
different responses to viewing the green exercise video could be attributed to
a number of factors. Barton and Pretty (2010) highlighted that self-esteem
was found to be greatest within younger participants and benefits would
decrease as age increased. In contrast to these findings Calogiuri et al.
(2016) found older adults conducted greater levels of green exercise in
comparison to younger individuals, highlighting “accessibility to nature”
increased with age. Similar findings were shown in a study by Astell-Burt,
Feng and Kolt (2013) concluding for middle-to-older-age adults mental health
benefits were evident following green exercise. And thus, if older adults are
more frequently visiting greenspaces the video may have been less
appealing to them. The differences therefore may have been primarily due to
the technology aspect of the study.
There were interesting responses with regards to the qualitative phase of the
study. Open ended responses were typically related to several elements of
the video; design, location, motivation, weather, knowledge acquisition.
Qualitative responses perhaps reflected the study sample, with some
responses noting that the video wasn’t as useful to them due to already
frequently conducting green exercise and understanding what benefits can
occur. However, the responses did state that the video would be particularly
useful for those not currently involved in forms of green exercise. Again, in
agreement with previous green exercise studies the majority of qualitative
responses stated that they enjoyed viewing the video due to the range of
environments and inclusion of a wide range of individuals conducting green
exercise. This was predicted in line with the SCT, this may have increased
self-efficacy through seeing others successfully performing green exercise.
In contrast to this some participants wished to see more accessible forms of
green exercise included such as walking to work. Whilst these may be some
of the most accessible forms of green exercise, it may not be the most
appealing to inspire individuals to begin undertaking physical activity,
however future studies could incorporate this. When trying to use video to
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alter motivation and behaviour towards green exercise, participants still
noted weather would prove a large barrier as shown in previous green
exercise studies (Gladwell et al., 2013) and the previous chapter in
motivation.
Based on the responses to the open-ended question accessibility appeared
to be important to participants, especially in relation to socioeconomics and
affluence. The social class an individual conforms to has been shown to
shape their behaviour (Bourdieu, 1978). Socioeconomic status is measured
on occupation, education or income factors (Marshall et al., 2007). Bourdieu
(1978) outlines that social class influences accessibility to certain sports or
activities. Numerous studies have investigated the relationship between
disadvantaged living conditions and how they shape attitudes towards
unfavourable health behaviours (Lynch, Kaplan, & Salonen, 1997). Financial
obstacles such as equipment, clothing, membership and coaching may
prevent individuals beginning such activities. Bourdieu describes the ‘hidden
entry requirements’ to such activities, family traditions and early training,
specialising and techniques of sociability in these activities may close such
activities off to individuals in lower socioeconomic classes. Those in a lower
socioeconomic class may also live further from accessible rural or urban
greenspaces and thus have less opportunities to gain restoration from these
areas (Jennings, Johnson Gaither, & Gragg, 2012). Responses from the
open ended question, highlighted a number of discussions around
accessibility and the costs of green activities.
Participant 112: “I think you need to include more ‘accessible’ forms of
green exercise in the first clips: gardening, walking in the park, playing
football. To be honest scuba diving and skiing are only available to the
privileged few who don’t need this video.”
Participant 121: “More examples where less equipment was needed
would have been good - to show you don't always need lots of kit to get
outside.”
These responses demonstrate first the need to identify how the effects of
green exercise may differ due to socioeconomic status. The responses
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should also inspire future research in this area to investigate how green
exercise can aid in reducing health inequalities. Mitchell and Popham (2008)
highlight a lack of research into the role of green exercise in influencing
social-economic inequalities. However, the study found that income
deprivation related inequality in mortality and physical health diseases are
lower among the most green areas. This is discussed further in Chapter 10.
Governments, health officials and researchers alike are continually looking
for ways to positively alter health behaviours. Those involved in developing
public health messages may look to move away from ‘wordy’ websites,
manuscripts and presentations and look to generate more short videos to
circulate health messages. Van den Berg (2017) states green prescriptions
are still low due to the complex nature of turning theory into healthcare
practice. However, based on the current green exercise findings
disseminating the positive mental and physical health findings appears one
method to achieving this and is important from a public health perspective
and an economical one. The findings demonstrate that a promotional video
may be a simple and underutilised method to increasing those conducting
this form of physical activity. The idea of using technology to alter behaviour
has also started to be investigated in other areas of green exercise. Calogiuri
et al. (2018) explored the use of virtual reality (VR) to fulfil this aim in a
recent conference paper. The paper found cyber sickness associated with
VR to be a challenge and that the quality of the simulated environment was
of huge importance to influencing motivation. Further, the use of images and
audio is not a new research method in the green exercise field, with a wealth
of studies showing positive effects on psychological and physiological
parameters as a result of viewing images of natural scenes.
Previous research has shown audio visual content promotes dynamism,
attractive content, and thus, for most short videos are more effective than
long paragraphs when trying to interpret information (Bravo Ibarra et al.,
2011). The results of the present study provide evidence of why video is
becoming such a popular method to increase knowledge and alter
behaviours. However, in terms of video design, some viewers noted that the
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pace of the video was too fast to interpret. With regards to green exercise
participants who completed the questionnaire, a number of interesting
findings were revealed. Firstly, that the use of video in providing information
regarding health information was found to significantly improve motivation to
conduct green exercise. Further, participants responses highlighted they
enjoyed viewing the video.
9.6 Strengths
This was one of the first studies to look at the potential of disseminating the
benefits of green exercise to the general public and to explore whether video
is a viable method to increasing knowledge or altering attitudes and
perceptions towards green exercise. The designed video was kept under 2minutes to maintain engagement and information regarding the benefits of
green exercise and to not overwhelm the viewers with information. The video
was designed based on health behaviour change techniques which
increased the validity of the generated video. Furthermore, all information
regarding the benefits of green exercise were only included from reliable
sources such as the NHS and WHO to avoid misinformation or bias.
9.7 Limitations
Whilst the findings from the present study appear promising, some findings
should be interpreted with caution. The use of a convenience sampling
recruitment method can reduce validity through increasing confounding
variables and the self-selection of participants (Etikan, Musa, & Alkassim,
2016; Brodaty et al., 2014). The sampling method may also result in an
unrepresentative population and response bias. The majority of participants
who completed the survey were said to conduct green exercise and therefore
when analysing results for the whole sample maybe prone to bias. Thus, the
findings of the study may not be generalisable to individuals not currently
involved in a form of green exercise. Using online sampling has also been
shown to have known limitations. Reservations have been raised over how
representative online responses are, due to issues with coverage and access
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to online questionnaires (Evans & Mathur, 2005). In relation to the present
study, the digital divide was highlighted in the discussion and this was
evident within current responses to the questionnaires with a lack of >65
year old participants recruited. The absence of an interviewer can also cause
issues with question clarity. Resultingly, sampling errors can occur with
participants not finishing questionnaires and interpreting questions incorrectly
(Lumsden & Morgan, 2005). Future studies may wish to sample only
individuals who don’t currently conduct a form of green exercise or physical
activity. In terms of the methods to collect the data, the questionnaire was
kept short to increase the response rate, however greater in-depth answers
as to why participants answered a specific way may have revealed more into
individual’s attitudes and motivations towards green exercise. Further, if
opinions were collected prior to watching the video in an experimental study
design the overall effect of watching such a video could be quantified.
Finally, as the questionnaire was unvalidated, the validity and reliability are
questionable.
9.8 Future recommendations
Future research should look to build on the findings of this chapter through
finding new mechanisms and technologies to promote the use of green
exercise. Future studies could look to design videos with greater immersion
and realness to increase intentions to conduct this mode of exercise. On the
other hand, the effectiveness of video could be compared to documents or
apps to identify which is most useful. The use of ‘apps’ has also become a
large area of interest and future studies could investigate developing novel
apps using behaviour change techniques to introduce participants into this
type of activity. As mentioned in the limitations section in terms of study
design the effectiveness of the video could be examined more robustly
through using a pre/post design whereby participants completed a
questionnaire prior to watching the video and then following viewing the
video.
9.9 Conclusion
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The results of this study demonstrate that after viewing the promotional video
participants had increased motivation and interest to conduct green exercise.
Participants also understood more about green exercise and as a result were
more likely to recommend this form of exercise to friends or family. However,
it should be highlighted that what an individual’s intentions are and whether
they carry out these intentions maybe two separate constructs. The
behaviour-intention gap is frequently used within physical activity research
and outlines why individuals fail to turn intentions into actions (Rhodes & de
Bruijn, 2013). No differences were found to exist between gender, current
green exercise status or current health status. However, several differences
were seen to exist between ages. Moreover, qualitative results from the
study showed that after viewing the video participants enjoyed the content
and felt it may inspire others not currently conducting green exercise to do
so. Some participants noted aspects of the video could be altered to provide
a better viewing experience and to include more accessible forms of green
exercise for all. In summary, this study demonstrates that the use of a
promotional video has the capacity to increase individual’s motivation and
facilitates the dissemination of information in a time efficient manner.
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Chapter 10: Is green exercise the future of physical activity
interventions to prevent and manage ill-health conditions?
10.0 Preface
In the previous chapter, the development of a promotional video aimed at
altering individuals’ attitudes and perceptions towards green exercise was
found to be an effective method to increase the motivations and knowledge
of participants. Differences were found to exist between age groups, but not
gender, current green exercise status or contraindications to exercise. The
findings of the research presented in Chapter 9, may allow health
professionals and policy makers to identify innovative methods to promote
health behaviours specifically targeting individuals not currently exercising in
natural environments, in an attempt to improve mental and physical health.
This final chapter, Chapter 10 discusses and highlights the key findings from
the 6 research questions outlined in Chapter 1. The research presented in
this thesis used underutilised research methods to investigate important
knowledge gaps within the green exercise field. Researchers have recently
called for more qualitative study designs and increasingly more research
which is valid and generalisable, which this thesis addressed. The literature
review conducted in Chapter 3 identified knowledge gaps related to the type
of green exercise conducted, the duration of interventions, the sample
population and testing variables. Chapter 4 used a novel data collection
method to investigate the responses between different forms of green
exercise, a methodology which had previously not been considered. Chapter
5 addressed a weakness of previous green exercise study designs in terms
of the duration of the intervention, through adopting longitudinal, repeated
bouts of green exercise across a 12-week intervention. Further, the chapter
analysed meteorological variables which previously had not been
considered. Sampling healthy, student populations has been considered a
weakness of the field, Chapters 6 and 7 addressed this by sampling
participants currently living with type 2 diabetes. The chapters consisted of a
systematic review providing rationale for a comparison of exercise
environments. However, a lack of participants were recruited for the research
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conducted in Chapter 7. It was considered this may have been partly due to
the motivations of the participants. Thus, Chapter 8 examined and profiled
the motivations of individuals currently conducting green exercise. The
current chapter positions the findings from the research conducted across
the 6 research questions and discusses the implications, limitations and
results from each research question. After contextualising the research, the
chapter concludes outlining how the results and theoretical contributions
provide ideas and designs for future green exercise research going forward.
10.1 Meeting the aims of the thesis
10.11 Generalisable research
This thesis aimed to address key knowledge gaps and test out innovative
methods of green exercise health promotion. Moreover, as discussed
through Chapters 1, 2 and 3, introducing and conducting high-quality
research which is generalisable were primary aims of the thesis. Research
which is generalisable and representative of the public has been highlighted
as a weakness of the green exercise literature (Lahart et al., 2019; Mackay &
Neill 2010). Upon reflection, each chapter’s methodology appeared to meet
the aim of producing generalisable green exercise research. Due to the
variety of investigations conducted in the thesis, each chapter achieved this
through a different approach.
Chapter 4 examined the responses to different forms of green exercise. The
majority of studies have used walking to demonstrate the effects of green
exercise (Lahart et al., 2019). Whilst this can increase the reliability of the
findings through better controlling the exercise intensity, it is not reflective of
what occurs in real world green exercise. Researchers have contended that
future studies should utilise different sports and activities conducted in
natural areas, to investigate how the effects of green exercise may differ
based on the type of activity conducted (Han, 2017; Rogerson et al., 2016).
Chapter 4 of the current thesis addressed this research gap through
examining the responses between walking and golf, using underutilised data
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collection methods. The results demonstrated differences between the two
activities in terms of affect, directed attention performance and the thoughts
experienced during the respective activities.
Bamberg et al. (2018) note that there has been a lack of qualitative research
conducted in the green exercise field. Chapter 4 used a mixed method study
design which addresses this limitation and increases the generalisability of
the findings. Through the use of such a design this reduced the likelihood of
missing important information and provided an explanation of why specific
quantitative findings may have occurred. An example of this in the study was
evident with golf participants displaying reduced levels of mood and affect in
comparison to the walking condition based on responses to the EFI
questionnaire. Qualitative responses collected during the activity were
continually related to frustrations at performance and altered perceptions of
natural features which may have increased negative affect. Collecting
participants’ thoughts during the session was a novel data collection method
which allowed a robust analysis as to why the benefits of green exercise
were reduced.
Researchers have highlighted that studies examining repeated bouts of
green exercise, over longitudinal timescales are required to confirm whether
the associated benefits are amplified, plateau or atrophy over time as the
individual becomes accustomed to the natural environment (Rogerson et al.,
2016; Gascon et al., 2015). Chapter 5 achieved the aim of conducting
generalisable research through examining the effects of green exercise over
12-weeks. In real-world settings an individual will typically conduct more than
one stand-alone session of exercise. Moreover, there has been a under
acknowledgement of the role of temperature and weather as variables in
green exercise research (Bamberg et al., 2018; Flowers et al., 2018). Thus,
to increase the generalisability of research it was necessary to investigate
these two elements of the exercise environment. Despite mixed findings over
the 12-weeks, weather and temperature were found to have no effect upon
the outcome variables. Despite this, the rationale for such a study was
warranted and is a step forward to promoting research which reflects the
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conditions experienced in real world settings. It is hoped that the research
conducted within this chapter inspires future green exercise research to
consider the role of meteorological conditions when designing studies.
To make the research conducted into green exercise more representative of
the general population, recruitment of individuals living with different physical
and mental health conditions are required to be more frequently sampled
(Han, 2017; Twohig-Bennett & Jones, 2018). Critiques of previously
conducted studies have highlighted an oversampling of students, participants
free from health conditions and active individuals (Lahart et al., 2019; Bowler
et al., 2010). This criticism was addressed in the current thesis through
sampling individuals living with type 2 diabetes in Chapters 6 and 7.
Individuals living with type 2 diabetes were sampled through primary and
secondary data collection methods. In Chapter 6 a systematic review was
conducted to understand whether research out with the green exercise
paradigm had considered the use of natural environments to treat the
negative psychological effects of the disease. The lack of research which
met the inclusion criteria provided rationale for an investigation into how the
exercise environment may influence responses in those living with type 2
diabetes. There was a lack of participants recruited to take part in the study
due to issues with ethical clearance and time constraints. Resultingly, a case
study methodology was used whereby 2 participants completed the study.
The initial findings that perceived stress, enjoyment and future intention to
exercise were all improved within the green exercise condition should
encourage future research in individuals living with various health conditions
to continue increasing the generalisability of the findings going forward.
10.12 High quality research
Whilst the thesis achieved the primary aim of conducting research which was
generalisable and included samples that were more representative of the
general population. As discussed throughout the thesis increasing the quality
of research in the field was also deemed an important aim. Methodological
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issues such as sample size, gender balance, randomisation and the duration
of interventions were discussed in the literature review in Chapter 3.
When considering the secondary aim of conducting high quality research,
there were mixed outcomes from the current thesis. Randomisation of
participants is important to reducing allocation bias. With reference to
Chapter 4, confounding variables should be noted as a limitation of the
research. As specific experience of golf was required to effectively perform
the activity, randomisation of participants was not possible and thus
participants were self-selected into groups. This reduced the validity of the
findings due to allocation bias. To overcome this methodological weakness,
a crossover study design could have been implemented, using participants in
a counterbalanced design where walking and golf were conducted by the
same group. This is a noteworthy consideration for future studies
investigating sports and activities conducted in natural areas which require
skills or knowledge of a specific activity prior.
In the research conducted for the current thesis there were a variety of
employed sample sizes. This was due to the range of study designs and
research methods included in the thesis. Power calculations to estimate
sample size were conducted for the chapters in which inferential statistics
were to be used. The power of a statistical test has been defined as “the
probability that the null hypothesis will be rejected given that it is in fact false”
(Faul et al., 2007, p.175). A power priori analyses was conducted in both
Chapters 4 and 8 (Cohen, 1988b). In this calculation, a sample size is
provided based on the required power level, predefined statistical level and
population effect size (which was taken from previously conducted green
exercise studies). The results of the calculation highlighted a study size of 12
for Chapter 4. The sample size employed in the chapter was a total of 20,
highlighting the study had adequate power.
The priori power analyses in Chapter 8 required a sample size of 159, which
was again met with 184 participants sampled. However, an issue in Chapter
8 was not the sample size, but the unequal size of the groups in the analysis.
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This was acknowledged as a weakness of the analysis with a larger number
of participants classified as conducting ‘recreational’ green exercise.
Analysing unequal groups, has been shown in some cases to increase the
type 1 error rate and reduce the statistical power, which should be
considered when interpreting the results (Rusticus & Lovato, 2014). Whilst
there was no way to ensure equal groups due to using online sampling, one
option may have been to use a proportionate sampling technique (Hawthorn
& Goettler, 1993). Whereby a random sample was taken from the
recreational green exercise group, equal to the size of the other two green
exercise conditions.
Issues with sample size were evident within Chapter 5. Due to the length of
the study across 12-weeks and 3 participants dropping out, a total of 7
participants were sampled. As a result of a small sample size, it is possible
that the statistical analysis was underpowered. Therefore, it is unclear based
on the findings of Chapter 5 whether the lack of observed effects in the data
analysis was due to the small number of participants or a true indication that
there was no effect of time, weather or temperature on the outcomes.
Despite the small sample size, the study was a step forward in generating
research that better replicates real-world conditions and provides a number
of future directions for research which are discussed later in this chapter.
10.2 Key findings
A number of key findings were produced across the 10 chapters of this
thesis. These findings are broken down into the respective research
questions introduced in Chapter 1.
10.21 Research question 1
•

When conducting modes of green exercise which require high levels
of directed attention (associative cognitions), the psychological
benefits of green exercise are reduced.
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•

In an activity such as golf, participants’ perceptions of natural features
may be altered. Natural features such as trees, long grass and sand
were viewed not as aesthetic, but as barriers to effective performance
and thus may have contributed to the reduced effects of green
exercise.

10.22 Research question 2
•

Following 12-weeks of green exercise, only enjoyment and arousal
were seen to increase.

•

No effects of weather (sun, cloud, precipitation) were seen to exist on
the outcome parameters used in the study (enjoyment, affect, future
intention to exercise).

•

No relationship was found to exist between temperature and any
outcome variable.

10.23 Research question 3
•

The lack of studies which met the inclusion criteria of the systematic
review highlight the lack of green exercise and type 2 diabetes studies
which have used natural environments to enhance the mental health
of individuals living with type 2 diabetes.

•

This lack of available research on the use of green exercise to treat
the psychological issues of type 2 diabetes provided rationale for an
investigation into the role of the exercise environment on mental
parameters in individuals living with type 2 diabetes.

10.24 Research question 4
•

Findings from the case study demonstrated that green exercise
settings may promote greater responses in affective, enjoyment and
future intention to exercise in comparison to indoor and control
conditions.
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•

Perceived stress scores were reduced following a bout of green
exercise in both participants.

10.25 Research question 5
•

Enjoyment is the primary motivator to conducting green exercise for
all forms of participation (recreational, competitive sport, adventure
sport).

•

Motivational differences exist between the three proposed forms of
green exercise in terms of competition and nature related subscales.

•

The qualitative phase of the study found participants appear to begin
conducting green exercise for external reasons such as to exercise
with friends or family, but as they continue this appears to shift to
more internal reasons such as enjoyment, mastery and belonging.

10.26 Research question 6
•

Following viewing the developed promotional video participants noted
increased likelihood to conduct green exercise and their motivation
increased.

•

Knowledge, attitudes and perceptions were also increased towards
green exercise.

•

The findings from the chapter provide initial evidence into the use of
technology and specifically video to positively alter health behaviour
towards green physical activity.

10.3 Theoretical contribution
The research conducted for the thesis was primarily framed within the ART
(Kaplan, 1995) and the EDT (Brymer et al., 2014). These theories were
outlined in Chapter 1 alongside other underlying theories into green exercise.
The findings from the current thesis provide support and rationale for the use
of the two theories into understanding the effects of green exercise and an
individual’s perceptions of exercise environments.
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10.31 Attention Restoration Theory
As the current thesis was interested in understanding how green exercise
alters mental parameters, the ART was a useful framework in providing
understanding as to why specific effects were observed.
With reference to theoretical contributions towards the ART, there are a
number of findings throughout the thesis which evidence support for the
inclusion and implementation of the theory. The ART was primarily utilised in
Chapter 4. The premise of the theory describes two forms of attention; direct
and indirect (Berto, 2014). This mapped well with the employed study design,
which examined the role of thoughts and attention during two forms of green
exercise. Each activity was hypothesised to require different forms of
attention. As hypothesised the group conducting the walking exhibited
significantly more dissociative thoughts (indirect attention) in comparison to
the golf group, who conducted significantly more associative thoughts (direct
attention).
Kaplan and Berman (2010) note in line with the ART, that individuals who
engage more frequently in an involuntary attentional state allow directed
attention to better recover. This was tested in Chapter 4 through the DSBT, a
known measure of directed attention. The participants in the walking group
performed significantly better at the test providing support for the ART. The
quantitative findings were supplemented with qualitative research which
demonstrated golf participants continually describing altered perceptions of
natural features which may have further reduced restoration. Qualitative
responses also demonstrated that despite golf being conducted in a highly
natural area, thoughts were continually activity related, citing assessment of
distances, planning tactics and performing actions which may reduce the
psychological benefits offered from green exercise. Additionally, as the
majority of golf participants were members of the course where the study
was undertaken, it may have been that the environment was not sufficiently
fascinating enough to distract the participants that exercised in it regularly.
Kaplan and Kaplan (1989) highlight the natural area must provide sufficient
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‘fascination’ in order to promote increases in indirect attention and therefore
this should be considered.
10.32 Ecological Dynamics Theory
Another theory related to green exercise which was implemented in the
thesis was the EDT (Brymer, et al., 2014). The EDT denotes how natural
environments offer functional areas and affordances for social interaction,
physical and psychological exercise experiences, providing many
affordances not available in indoor environments. Araujo et al. (2019) state
whilst the EDT is useful for understanding the effects of green exercise, the
theory is still in its infancy and requires more empirical research to validate
the framework.
The use of the theory was again highly applicable for the conducted case
study in Chapter 7, where differences were seen to exist between indoor and
green exercise within individuals living with type 2 diabetes. With reference
to future research into type 2 diabetes and green exercise, the EDT may be
a useful framework within the prescription of exercise going forward. For
individuals living with type 2 diabetes, in some cases there will be altered
affordances offered from the natural environment due to complications
associated with the disease such as pain, fear of hypoglycaemia or a coexisting disease (Colberg, 2017). With that considered, the limited
affordances offered by indoor areas should promote more interventions in
natural environments. The stimuli which are received from natural
environments in comparison to indoors is immeasurable, which can fascinate
and distract the exerciser both consciously and subconsciously. Finding an
activity in nature which removes the thought of ‘doing’ the activity may be
important. Thus, the implementation of ‘less traditional’ green exercise
activities such as community gardening, care farms and horticultural
therapies could be focused on in prescribing exercise for those living with
type 2 diabetes from an Ecological Dynamics perspective.
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Anecdotal responses from the qualitative data collected in Chapters 4 and 8
provide more support for the EDT. When discussing each participant’s
perceptions of exercise environments, responses frequently highlighted that
indoor exercise was seen to be de-motivating. Upon further probing, it was
noted that elements of the indoor environment such as uncomfortable
temperatures, crowding and indirect references to reduced stimuli were all
evident. Participants highlighted they would rather not exercise than move to
an indoor environment. It should be considered that bias may exist due to all
participants having conducted green exercise for long time periods.
However, it may be that green exercise strengthens the nature-physical
activity relationship. Based on the findings of Chapter 8, it appears that the
reduced affordances offered from indoor environments may reduce the
motivation for conducting indoor exercise.
In terms of the qualitative data presented in Chapter 4 when considering the
sub‐theme ‘environment’ participant responses were coded in relation to the
EDT as well as the ART. The EDT notes that for participants some elements
of the environment will be viewed as constraints to achieving a particular
goal which can lead to reduced psychological feelings or emotions (Yeh et
al., 2016). This was supported in that participants in the golf condition noted
features of the natural environment as constraints to successful
performance, citing wind, trees, length of grass and sand as barriers to
performing well. As a result, it may be that participants in the golf condition
negated any potential benefits offered from natural features due to their
altered perceptions of such elements. The findings from this study support
the framework, with participants in the walking condition highlighting
elements of the environment which enhanced positive feelings and
motivation. The EDT may be useful going forward as a framework to
understanding the varying responses from conducting different forms of
green exercise.
10.33 Green exercise and theories of motivation
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The SDT (Deci & Ryan, 1985) was implemented as a physical activity and
exercise motivational theory within Chapter 8. The motivational theory is
frequently used within sport and exercise settings to understand why
participants begin and adhere to physical activity and therefore was deemed
a valid framework (Hagger & Chatzisarantis, 2007). Moreover, one of the
only previously conducted green exercise studies into motivations,
suggested the need for future research to implement empirical theories of
motivation, which investigate both the intrinsic and extrinsic motivations of
participants (Calogiuri & Elliott, 2017). The SDT describes how individuals
have varying levels of internal, external and in some cases amotivation
towards health behaviours (Deci & Ryan, 2000). Through implementing the
SDT within the current thesis, this addressed advised future directions from
previous researchers.
In terms of evidence for the use of the SDT within green exercise research,
there were a number of important findings from the thesis. The theory was
primarily utilised in Chapter 8. The principal finding from the chapter, which
was related to the SDT, was in regard to how green exercise can create and
alter adherence to this form of exercise. The chapter demonstrated that
green exercise has the potential to increase autonomous self-regulation.
Autonomous self-regulation in the SDT is described as when an individual
engages in activities which are related to their interests and values (Teixeira
et al., 2012). The findings highlight that the majority of participants began
conducting green exercise due to extrinsic or controlled motivations such as
family, friends or being instructed to meet specific health outcome measures
such as steps or duration of exercise. However, as they continue to conduct
green exercise their motivations appear to shift along a continuum towards
intrinsic motivators such as enjoyment, happiness and selecting the time and
location to exercise. Sweet et al. (2009) also found within individuals living
with type 2 diabetes that increased levels of autonomous motivations were
shown to result in increased levels of physical activity. With reference to the
main concepts of the theory (relatedness, autonomy and competence)
responses from the interviews conducted in Chapter 8 also highlighted that
the social element of green exercise is an important factor in beginning and
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adherence to this form of physical activity. This also shows support for the
theory in that some form of relatedness is important for undertaking green
exercise.
10.4 Wider implications from the findings
10.41 Demographic variables
In the research conducted for Chapter 8, there were various demographic
variables which could have been included in the analysis to improve the
robustness of the design. One key demographic variable which was not
included in the questionnaire due to an administrative error in the design
process was gender. As a result no findings could be compared or
generalised between the motivations of male and female green exercisers.
This was a limitation due to previous research demonstrating differences
between male and female responses to green exercise and nature
(Richardson & Mitchell, 2010). Acknowledging this error was important in
learning and was highlighted as a future recommendation. Moreover, as a
result of this error, a question on gender was included in the questionnaire
design and analysis for Chapter 9.
Based on the findings from both the quantitative and qualitative data
collected for the thesis, a number of findings relating to socioeconomics were
discovered. Thus, on reflection, including demographic variables related to
socioeconomic circumstance may have again improved the robustness of the
questionnaire designs of Chapters 8 and 9. Previous studies have examined
the role between socioeconomics and the use of natural areas and activities.
It was therefore deemed important that a discussion around this topic was
included in the present thesis. With regards to greenspaces individuals who
reside in more deprived areas have been shown to have less access to high
quality greenspace (Astell-Burt et al., 2014). Moreover, with regards to green
exercise, financial constraints can close off access to ‘high level sports’ in
nature (Bourdieu, 1978). Including questions in Chapter 8 of the current
thesis around income, residence, occupation or education level would have
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allowed a greater analysis of green exercise motivations. Future research
should consider the role of socioeconomic circumstance in terms of
accessibility to specific green exercise activities and whether responses
differ between various social classes. Based on previous research
individuals living in deprived areas, from lower socioeconomic groups may
experience less opportunities to access green spaces and conduct green
exercise, a discussion of these differences and findings from the thesis are
presented below.
10.42 Socioeconomics and health inequalities
The continued and increasing levels of socioeconomic health inequalities
remains a large issue in society (Sugiyama et al., 2016). With regards to
sampling in green exercise studies, there has been a lack of research
examining the role in which green exercise can aid in reducing inequalities
related to socioeconomic status and ethnicity. Health inequality has been
defined as “the absence of avoidable or remediable differences among
groups of people, whether those groups are defined socially, economically,
demographically, or geographically” (WHO, 2008). Previous studies have
established a direct link between lower social class and decreased physical
activity levels (Cerin & Leslie, 2008). It has also been found that deprived
communities or groups have decreased access to physical activity resources
and in some cases greenspaces, this has been termed as the “deprivationamplification hypothesis” in the literature (Macintyre, 2007). Hoffimann,
Barros and Ribeiro (2017) refer to this as a ‘double jeopardy’ in that
individuals from these groups lack both individual and community resources.
Research has highlighted that when greenspaces are evenly distributed
amongst different socioeconomic areas that they provide an “equigentic”
effect towards various health outcomes. This effect is defined as
environments which can disrupt socioeconomic adversity to poor health
(Mitchell & Popham, 2008). Evidence to support this was provided by
Mitchell, Richardson, Shortt and Pearce (2015) who found mental health
disparities were 40% narrower in individuals who reported accessibility to

276

greenspaces in comparison to individuals with reduced access to natural
areas.
In terms of research specifically examining green exercise, Calogiuri et al.
(2016) found no associations to exist between socioeconomic status and
weekly green exercise participation, highlighting the complexities of the topic.
Moreover, some researchers have highlighted that greenspace availability
even favours low socioeconomic classes and minorities (Engelberg et al.,
2016). This is perhaps the case, however, simply because a greenspace is
available, does not guarantee the regular use of such an area (Zhang, Van
den Berg, Van Dijk, & Weitkamp, 2017). This point was echoed by Flowers,
Freeman and Gladwell (2016) who state that greenspace quality and the
diversity of opportunities for nature experiences are important from the
perspective of residents. With this considered, several themes emerged
throughout the chapters of the thesis with regards to accessibility, barriers
and demographics. Research has tended to focus on the use of
‘greenspaces’, as opposed to ‘green exercise’ to reduce health inequalities. It
is likely that different forms of physical activity are conducted in these
greenspaces and therefore the research will be highly transferable.
10.43 Accessibility to green exercise activities
There were a number of findings in the current thesis related to
socioeconomic circumstance, affluence and health inequalities. Historical
discussions have demonstrated that social class division may be evident in
certain green activities such as horse-riding, skiing or even more specialised
activities such as mountaineering (Bourdieu, 1978). These divisions have
been highlighted to occur due to financial obstacles relating to equipment,
clothing, membership and coaching which may prevent individuals beginning
to undertake such forms of green exercise. A recent investigation into green
exercise and the role of demographics in Norway, Calogiuri et al. (2016)
highlighted specific barriers to green exercise as a result of socioeconomic
status. The authors note to conduct activities such as climbing, canoeing and
other specific recreations require developed personal skills, equipment and
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the ability to travel to such locations to conduct the activity. These features
are more common in individuals with high levels of self-efficacy and higher
socioeconomic status.
Such features were also seen in response to the open-ended question in
Chapter 9 of the current thesis. Participants requested the inclusion of more
activities in the developed video that were accessible to all individuals,
examples such as walking to work, and less activities only available to the
‘privileged’ were highlighted. The aim of the video was to provide as many
examples of green exercise as possible to inspire new ways for individuals to
get outdoors. However, it was not considered that many of the activities in
the video would not be possible to conduct by those from a lower
socioeconomic class, and these are perhaps the individuals that need green
exercise the most. Specific examples of these responses from Chapter 9 are
demonstrated below.
Participant 112: “I think you need to include more ‘accessible’ forms of
green exercise in the first clips: gardening, walking in the park, playing
football. To be honest scuba diving and skiing are only available to the
privileged few who don’t need this video.”
Participant 121: “More examples where less equipment was needed
would have been good - to show you don't always need lots of kit to get
outside.”
Based on these findings it appears that accessibility to specific forms of
green exercise activities should be considered for future research. Despite
criticism for an over examination of walking in green exercise research,
which reduces the generalisability of findings to other modes of green
exercise. It is also true that walking is the most frequently conducted and the
most readily available form of physical activity, especially in natural areas
(Simpson et al., 2003).
10.44 Green activities in the thesis
On reflection of the methodology employed in Chapter 4, with reference to
the selection of golf as a green exercise activity. Whilst it was a logical
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choice of activity to advance knowledge in the field in terms of
generalisability. For many individuals the financial costs of equipment,
training and facilities to perform the activity may make the findings less
generalisable to much of the public. Understanding how the effects of green
exercise vary is important, but perhaps the selection of activities which can
be accessed by the majority of the population are of greater importance. The
investigation of accessible green exercise activities in the current thesis may
also be questioned with reference to the qualitative phase of Chapter 8.
Participants from golf, snowboarding and sailing were interviewed to gain an
understanding of their motivations. Whilst the aim again was to include as
many forms of green exercise as possible, these activities may be
inaccessible to individuals from low socioeconomic backgrounds. Calogiuri et
al. (2016) highlight the need for more green exercise research into
inequalities and accessibility to nature. The authors found that accessibility
was in fact noted as of little importance in relation to age, education level and
income. However, differences have been observed in ethnic and cultural
perceptions towards green exercise which warrants discussion.
10.45 Health inequalities and ethnicity
In the green exercise literature there has been a lack of research examining
the responses and behaviours of different ethnic groups. Previous research
has shown that the level of conducted physical activity in nature differs
according to ethnic background (Lee & Maheswaran, 2011). Gentin (2011)
notes that cultural background plays a large role in how greenspaces are
used. There is potential that ethnic minorities have reduced opportunities to
conduct physical activity and gain restoration via natural areas. Research
from Comber, Brunsdon and Green (2008) also found a large variation in the
use of greenspaces between different religions and ethnic groups. The study
which took place in the United Kingdom found Indian, Hindu and Sikh groups
had limited access to greenspace in the city. The present thesis could have
included questions around ethnicity which would have allowed a greater
understanding of the motivations of different groups towards green exercise.
Future research may look to investigate the attitudes and motivations of
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different ethnic groups and whether responses to green exercise are altered.
Green exercise can provide numerous benefits to mental and physical
health, however ensuring that activities that take place in nature are available
to the entire population regardless of an individual’s ethnicity, socioeconomic
background or area of residence is essential (Jennings, Larson, & Yun,
2016) and it is important that government policies make provision for this.
10.46 Green exercise policies
Government policies have begun to acknowledge the role in which green
exercise and greenspaces can play in reducing health inequalities and
providing accessible areas to perform physical activity for all. When
considered that green exercise has the capacity to save the NHS
approximately £2.2bn annually through welfare gains (White et al., 2016)
implementing such policies appears important. The recognised benefits of
nature physical activity interventions may prove significant in introducing ‘low
cost’ health policies. It appears gradually that such policies are being
implemented by governments. An example of this was discussed in the
introduction to this thesis, the ‘Natural Health Service’ developed by the
Scottish Natural Heritage (2019). Implementing and evaluating such
evidence-based policies to increase the number of people conducting green
exercise currently living with physical and mental health conditions may
prove important in the future.
Current physical activity guidelines advise a total of 150 minutes a week of
aerobic exercise (NHS, 2019). With the positive findings with regards to the
use of green exercise to improve both physical and mental elements of
health, it may be worth considering whether future changes to such
guidelines should include a percentage of green exercise to be conducted
weekly. This is supported by recent research by White et al. (2019) who
found when conducting over 120 minutes a week of physical activity within
natural environments, that individuals were more likely to report good health
or wellbeing. Whilst the current recommended thirty minutes a day of
physical activity appears achievable, Garber et al. (2011) outline that much
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of the public lack the required motivation to adhere to these guidelines. A
recent study by Mackenzie et al. (2018) found an outdoor adventure sport
programme increased levels of intrinsic motivation and provided ‘flow’
opportunities (Csikszentmihalyi et al., 2014). Further, the findings of Chapter
8 demonstrate that outdoor activities tend to last longer in duration, than
other activities conducted indoors. This may be due to the participant being
focused on factors associated with the environment such as the
surroundings or scenery. Healthcare professionals and government officials
should look to promote the use of physical activity in natural environments to
improve health. The use of public health frameworks to understand how the
current green exercise findings can influence policies may also be important
going forward.
10.47 Behaviour Epidemiological Framework
As outlined in Chapter 8, increasing research in the first four phases of the
BEF can increase knowledge to positively influence behaviour and health. An
interesting investigation may look at using the framework to identify where
the current green exercise research sits within the five phases. Such an
investigation will reveal where future green exercise research should focus,
with the goal of increasing the amount of research conducted which maps to
phase 5. It is anticipated through an increased research presence in phase
5, evaluation of implemented green exercise policies can become more
prominent.
10.48 Socio-ecological Framework
Sallis et al. (2006) also describes the Socio-ecological Framework (SEF)
which may map well with regards to implementing green exercise into public
policies. The framework describes how multilevel interventions require
multiple disciplines to work together to create new approaches. The
framework integrates four areas of active living; recreation, transport,
occupation and household (Sallis, Frank, Saelens, & Kraft, 2004). For
professionals developing new policies to promote green exercise at national

281

level, the SEF outlines several elements that will require to be fulfilled. These
elements have been revised below to map towards future green exercise
policies.
1. Safe, aesthetic, and accessible places for physical activity in nature.
2. Investment in motivational and educational interventions to increase the
use of natural areas.
3. Increased media presence and implementation to communities to alter
social norms and culture.
More research is required before evidence can reliably inform the designs of
areas, transport links, and recreational facilities for increased levels of green
exercise (Van den Berg, 2017). With reference to green exercise it is
necessary to consider the range of disciplines who may be involved in the
development of new policies. There will be competing views and motivations
from different stakeholders when implementing policies towards physical
activity and these need to be considered. The introduction of new policies will
have conflicting opinions around the economic benefits, maintenance costs
or the usage of a specific area. With reference to the SEF (Sallis et al.,
2006), the findings from Chapter 9 highlight how the use of promotional
videos can be used to increase knowledge, and positively influence
motivations and attitudes towards green exercise. Such technological means
of health promotion may be useful going forward in altering social norms and
cultural perceptions of greenspaces and green exercise as described in the
SEF. These methods should be considered as a cost-effective promotional
tool to increase the number of people exercising in natural areas. Moreover,
if policy makers are going to promote green exercise and implement effective
modes of health behaviour change, then as per the findings of Chapter 8
identifying the motivational profiles of green exercisers and activities that
individuals enjoy should be of high importance.
Based on the findings of the current thesis future researchers and policy
makers may wish to consider some of the terminology used with reference to
‘green exercise’. As noted in Chapter 1 differences in definition exist between
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physical activity and exercise (Caspersen et al., 1985). The findings from the
current thesis demonstrate more evidence that differences exist between the
two subsets of activity when conducted in the presence of nature. As
highlighted in the introduction in Chapter 1, green exercise has been defined
as “conducting exercise in the presence of nature” (Pretty et al., 2003).
However, as shown throughout this thesis clear differences were found to
exist between forms of green exercise. Previous researchers have noted the
need to investigate the effect of green exercise within the context of different
sports or activities (Rogerson, 2016; Han, 2017).
In Chapter 4, considering golf as a form of exercise/sport and walking as a
form of physical activity, clear differences were found to exist in terms of
focus/attention, emotional responses and affect. Despite both activities being
conducted in highly natural areas, there is a need to recognise that different
responses may exist between forms of green exercise depending on the type
of attention being used. This finding is emphasised in Chapter 8 in relation to
determinants and motivations of green activities. The findings from Chapter 8
demonstrated distinct differences between the three levels of green exercise
(competitive, recreational, adventure sport). The primary differences were
related to nature experience and competition. Thus, this demonstrates the
importance of defining what the activity involves and considering physical
activity and exercise as different constructs, especially within a green
exercise context.
Finally, in terms of using green exercise in public policies to reduce health
inequalities and promote good health, research campaigns should begin to
target children and adolescents. Previous research has shown that less than
10% of young people regularly visit natural areas, and fewer than a quarter
of children use their ‘local patch of nature’ (Bird, 2007). This may be
especially important with the rising levels of mental health issues in children
aged 5-10 years old (Bird, 2007). Moreover, a recent study by Wood and
Smyth (2019) examined the effect of nature exposure across the life course.
The study found that the amount of nature exposure which occurs during
childhood is predictive of adult exposure to nature and future connectedness
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to natural areas. Thus, future research and policies into green exercise
should consider not only targeting different forms of health issues but also a
range of ages.
10.5 Limitations
Whilst the current thesis provided important results with regards to increasing
the generalisability of green exercise research, there were limitations that
should be considered for future research to address. The limitations of each
study have been discussed in the respective chapters and throughout this
final chapter.
With reference to recruitment and sampling a number of limitations have
been discussed previously and should be considered by researchers to
improve the reliability and validity of findings. In Chapters 8 and 9 the
combination of online recruitment and a convenience sampling method can
be deemed a limitation. A convenience sampling strategy can decrease the
validity of a study’s findings, through participants self-selecting to take part in
the study which can elicit a response bias (Etikan et al., 2016). This was
evident in the employed sample in Chapter 9, with the majority of participants
already conducting a form of green exercise. This is problematic for a
number of reasons, specifically biases may exist towards a preference for
this modality of exercise.
With regards to the demographics of the sampled participants throughout the
thesis, as discussed previously the questionnaire failed to collect data on
gender in Chapter 8 due to an error in the development of the questionnaire,
which limited the generalisability of the findings. Demographic issues in
sampling were also evident in Chapter 4, where there was seen to be an
over sampling of male participants. As a result it is difficult to generalise the
findings towards female participants but should inspire future green exercise
research to incorporate equal gender balance within studies. Finally, in both
online questionnaires, the absence of questions around ethnicity or
socioeconomic background limited the depth of analysis. Future research in
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green exercise should again look to include and analyse these elements to
get a clearer understanding of the effects that green exercise can create for
society.
10.51 Measurements
Between the employed measurements there are specific limitations which
may reduce the validity of the findings and warrant discussion. The
questionnaire used to collect participant responses to the developed video
on green exercise in Chapter 9 was unvalidated. Researchers have noted
that with unvalidated questionnaires issues can arise based on whether the
questionnaire tests what it is supposed to (Scott, 1997). Thus, the validity of
the questionnaire is unknown and it cannot be confidently stated that the
questionnaire measured what it said. However, it was deemed adequate by
the researcher as the questionnaire was interested in gathering opinions and
attitudes of the participants following viewing the video rather than analysing
and testing any form of theory. Scott (1997) highlights in many instances
there is no need to validate a particular question or questionnaire, noting
useful data can be collected through simple tools. In a construct such as
motivation the use of a validated questionnaire was utilised in Chapter 8 in
the form of the PALMS.
In addition to the psychological measures used throughout the thesis to
assess the effects of green exercise, step counts collected via pedometers
were also used to assess and compare the intensity of each green exercise
session. Previous research has demonstrated that pedometers are a good
measure of activity due to their established validity (Crouter et al., 2003), low
cost and straight forward data management (Tudor-Locke & Myers, 2001).
As noted in Chapter 2 of the current thesis, criticisms of pedometers have
been related to their inability to detect speed, the type of movements that
take place during the activity and particularly upper body movements
(Freedson & Miller, 2000). Researchers have contended that pedometers
lack the ability to reliably capture exercise intensity, as used in the current
thesis. This was argued by Scruggs et al. (2003) who noted that when steps
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have been collected over time, this provides the exerciser with the number of
steps conducted per minute (steps/min) which can reflect the intensity of the
activity. In the present thesis all activity times within the interventions
remained consistent which allowed the intensity of the activity to be
measured via steps/min. However, as detailed prior, pedometers cannot
measure upper body movements. Thus, within Chapter 4 of the current
thesis that investigated golf, the upper body movements may have increased
the intensity of the activity and thus this was deemed a limitation of this data
collection method. Future green exercise studies may wish to address this
limitation through the use of accelerometers and other measurements of
intensity such as heart rate monitors.
Whilst the majority of green exercise research has tended to focus upon
psychological effects, a limitation of the current research base maybe the
lack of physiological measures that have been used to explore the effects of
green exercise. The measures used in the current thesis were all primarily
psychological. Previous research has shown numerous physiological effects
which occur following conducting green exercise. Physiological effects which
have been found to occur from green exercise include reduced blood
pressure (Pretty et al., 2005), heart rate variability (Park et al., 2009),
reductions in stress endocrine markers (Gladwell et al., 2012; Li et al., 2011).
Implementing physiological measurements to the current thesis would have
allowed a greater understanding to the effects of green exercise whilst
increasing knowledge within the field. With reference to Chapter 7, the use of
such physiological measures may have been implemented to investigate the
effects of various exercise environments within a type 2 diabetes cohort.
Various physiological measures have been used in the type 2 diabetes
research paradigm to understand the effects of physical activity and thus
may have proved an interesting line of enquiry. Based on this limitation future
studies which use green exercise to investigate different health conditions
may look to implement physiological measures to advance knowledge and
allow transferability to other fields.
10.6 Future research recommendations from the thesis
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As highlighted in Chapter 4 due to the extensive range of natural
environments green exercise can be conducted within, future studies should
seek to investigate responses to different forms of green exercise. The
findings from the chapter outlined that previously identified ‘benefits’ from
green exercise were reduced when participants placed increased attention
on the sport or activity. Future studies in this area should investigate
responses both in terms of mental health and affective responses to the
various sports and activities which can be conducted in nature. Findings into
whether the effects of green exercise are evident in wider activities beyond
walking, jogging and cycling are important for the field going forward. Future
studies should seek to build upon the methodology used in Chapter 4 and
also examine the responses between the three proposed forms of green
exercise outlined in Chapter 8. Based on this type of research, researchers
and policy makers alike will be able to make informed decisions as whether
to recommend different types of green activity based on what effects are
found to exist. Further, individuals will understand whether they are likely to
see greater benefits from a specific form of green exercise in comparison to
another.
The duration of green exercise interventions have been described as a
weakness of the current literature base. Whilst acute study designs allow
observations into what benefits or differences occur between different types
of environments or activities, in real world scenarios, most individuals will
conduct exercise for extended periods of time. Therefore, the validity and
generalisability of the majority of current green exercise studies is low.
Future research designs should use longitudinal studies as a template going
forward. Perhaps investigating different forms of green activities across
several months, combining both the methodologies used in Chapters 4 and
5. The findings from Chapter 5 outlined that enjoyment and arousal were
increased over the 12-week intervention, but as suggested in the previous
paragraphs using different modalities of green exercise across extended time
periods will provide policy makers with increased evidence as to what to
promote and prescribe. Within this chapter meteorological conditions were
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studied across the intervention. In the real-world weather and temperature
fluctuate day-to-day and it is imperative that this is accounted for within
green exercise research to provide ecologically valid findings. Future studies
should refrain from cancelling outdoor sessions due to inclement weather
unless safety is a concern. Researchers may also look to use durations of
green exercise studies to meet the current physical activity guidelines of 30minutes. Finally, as detailed in the discussion section of Chapter 5, ceiling
effects may have been evident within the results. As a result, it is essential
that future research now sample populations who are currently sedentary or
living with a health condition to understand the full potential of green exercise
as a way of enhancing health.
Due to the outlined and growing evidence base towards the benefits of green
exercise, a wider application of the positive outcomes of conducting physical
activity in nature is required. Chapter 6 of this thesis examined whether other
research fields had indirectly used green exercise to improve psychological
problems within a type 2 diabetes cohort. With regards to future
recommendations from this chapter, an increase in the amount of type 2
diabetes and other health complications research utilising green exercise
interventions may reveal important findings for those living with the disease.
Further, due to Chapter 7 being a case study, whilst the initial findings
appear promising the need for larger sample sizes is evident and due to time
restrictions was not possible within this thesis but is a useful starting point for
investigating participants living with different physical and mental health
conditions.
In terms of future green exercise study designs, as used in Chapter 8 an
uptake of more qualitative data collection methods to further probe the
motivations of individuals not currently engaged in green exercise, may
reveal far more important knowledge than self-reported questionnaires.
Qualitative research designs in this field will allow researchers to fully
understand the effects of green exercise and gain further insight into what
factors around natural environments increase restoration. Again, as shown in
Chapter 8 by examining how motivations differ between individuals may
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allow specific modes of green exercise to be prescribed based on an
individual’s motivational profile. Studies should continue to examine
motivational profiles in green exercise amongst a range of conducted
activities.
With regards to the final research chapter, Chapter 9, future research should
continue to apply this form of methodology, attempting to promote and apply
the benefits that occur from conducting green exercise, in addition to
investigating what effects may occur. This is deemed an important research
topic; previous studies have attempted to alter and enhance greenspaces to
increase the uptake of green exercise. However, as shown in this thesis
using technology may be a more cost-effective method to increase usage of
the outdoors. Based on the findings of Chapter 9 future studies could build
on the findings through using new forms of technology such as smartphone
applications or using more immersive forms of video such as VR. To
increase the usage of green exercise further research into the motivations
and barriers towards this form of physical activity is also required. Chapter 8
outlined the need for more research into different ethnic groups, genders,
socioeconomic background and implementation of different measures of
motivation more specific towards green exercise. Further, the use of an
experimental study design (pre/post) would allow the effects of viewing the
promotional video to be quantified.
Due to the nature of the current thesis there were a number of
measurements used throughout the experimental chapters. The term ‘mental
parameters’ was introduced in the current thesis. The term was used to
describe the range of effects which occur following conducting green
exercise. Mental parameters in the current thesis, describes a group of
effects mainly psychological, mental, emotional and cognitive outcome
measures which have been shown to occur from conducting green exercise.
The new terminology may be particularly useful inside the green exercise
research setting, due to the variety of psychological effects which continue to
be found.
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In summary, more robust research is deemed paramount, first to continue to
make green exercise research applicable to real world settings and as
generalisable to the public as possible. Secondly, to begin to apply and
promote the research conducted over the past two decades to individuals
through increasing awareness, motivation and perceptions as to the benefits
of green exercise. As a consequence of achieving such aims, governments,
policy makers, health practitioners and public health researchers will have
the evidence and tools available to begin targeting and positively influencing
mental and physical health through green exercise.
10.7 Conclusion
Reductions in levels of physical activity, increasing levels of urbanisation and
a disconnect with nature have contributed to growing levels of mental and
physical health issues worldwide. Identifying ways to prevent and manage
mental and physical health conditions has become of paramount importance.
Research over the past decade has provided initial evidence that conducting
exercise in natural settings can provide synergistic benefits in comparison to
exercise conducted indoors or in urban settings. This thesis aimed to
address identified knowledge gaps in the green exercise research field to
make findings more generalisable, in terms of duration, the type of
participants sampled and the type of green activity examined. Further, the
present thesis implemented underutilised methodological approaches which
were previously identified by future directions of previous research papers.
Green exercise is defined as “conducting exercise in the presence of nature”
however, as identified by the literature review conducted in Chapter 3 the
majority of green exercise research has used walking to demonstrate these
effects. With regards to ecological validity and generalisability the present
thesis considered the role of activities conducted in nature where the
focus/attention was not primarily on the environment. Golf was used as an
activity to allow a comparison between the response to walking. No previous
studies in the green exercise research field had used such an approach.
Further, a mixed methods study design was used to collect the data, using a
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novel method through collecting thoughts experienced during the respective
activities.
A criticism of green exercise research has been in relation to acute
interventions lasting 1-2 sessions. In the real-world it is unlikely that an
individual will conduct one standalone session of exercise. Moreover, in real
world conditions weather and temperature fluctuate day-to-day. Researchers
have highlighted that the majority of green exercise studies either, cite
cancelling interventions during ‘non-perfect’ testing conditions or do not
discuss the meteorological conditions. Chapter 5 addressed both of these
shortcomings assessing the effect of repeated bouts of green exercise
across a 12-week intervention whilst considering weather and temperature
as variables.
With the results of Chapter 5 considered to be altered due to ceiling effects it
was necessary to conduct research on populations who were currently
sedentary or living with chronic health conditions. The sample populations
used in green exercise have also been considered a weakness of the current
literature base due to studies primarily sampling healthy, student
participants. Chapters 6 and 7 addressed this by first conducting a
systematic review upon the existing type 2 diabetes research on
psychological problems using outdoor areas as interventions. From the
systematic review, there were mixed results regarding the effects of outdoor
exercise on psychological problems in the type 2 diabetes literature. Further,
due to the lack of studies available from the database search, rationale for
the research conducted in Chapter 7 was provided. A robust study design
using randomised, counterbalanced measures between two outdoor
conditions with a control condition (reading) was implemented. The initial
results revealed positive findings with regards to green exercise within this
population.
With the lack of participants recruited for Chapter 7 it was considered
whether motivation was a factor in why a lack of individuals volunteered to
take part in the intervention. Motivation has been shown to be highly
predictive of beginning and adherence to physical activity. Through
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investigating the motivations of individuals currently conducting green
exercise, it was anticipated that these findings could be applied in the future
to people who do not undertake any form of green exercise. The chapter built
on previous green exercise research which highlighted the need to examine
the factors which encourage or discourage participation in different outdoor
activities. Moreover, a new classification for categorising green exercise
activities was developed and published within an international journal. The
chapter also again adopted under used research methods using a mixed
methodology to investigate green exercise motivations. The results
demonstrated motivational differences exist between the identified categories
of green exercise with regards to the natural environment, however,
enjoyment was the primary motivating factor. The qualitative phase found
motives can shift from primarily extrinsic to intrinsic demonstrating that
perhaps green exercise develops autonomous self-regulation as outlined in
the SDT.
One of the aims of the present thesis was to test out innovative methods of
health promotion in the form of a green exercise video, which in the future
could be used to increase the general public’s awareness to the effects and
benefits of green exercise. In Chapter 9, a promotional video was developed
with the aim to alter attitudes and perceptions to conducting green exercise
and to disseminate the benefits of green exercise to the participants. It was
found that the promotional video increased motivations, likelihood to conduct
green exercise and knowledge around the topic of green exercise as a
whole.
With public health issues continuing to increase and the economic burden
placed on governments as a result, it is anticipated that the findings from the
present thesis may provide a starting point for evidence for health
practitioners and policy makers to begin promoting and prescribing green
exercise to prevent and manage health conditions. The findings demonstrate
the benefits of conducting physical activity in the presence of nature may
increase an individual’s intention to exercise and also increase
generalisability and validity of the green exercise research. The thesis also
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provides some interesting discussions of research recommendations which
hopefully will be implemented in future research. Despite being a mode of
exercise conducted for some time, green exercise may be the future of
physical activity in reducing the economic strain on the NHS and allowing
cost free methods to improve the nation’s mental and physical health.
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Appendices
Appendix 1: PAR-Q
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Appendix 2: L-TEQ
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Appendix 3: Exercise-Induced Feeling Inventory (EFI) (Gauvin &
Rejeski, 1993)
https://www.acefitness.org/ptresources/pdfs/AssessmentForms/16-EFISurvey.pdf
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Appendix 4: Feeling Scale
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Appendix 5: Felt Arousal Scale
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Appendix 6: Digit Span Backwards Test
The Backwards Digit Span test requires participants to listen to strings of
numbers before attempting to verbally recite them in reverse order
(Tennessen and Cimprich, 1995, Berman et al., 2008). In the event that
participants recite the order correctly, they then attempt another string,
increased in length by one additional digit. Participants are given two
attempts at each digit string length (for example, five digits long). When
participants fail their second attempt to correctly recite a string of particular
length, this signals the end of the test. The participant’s score represents the
longest string length that they successfully recited. Greater score values
indicate a better level of directed attention.

String 1: 3
Answer: 3
String 2: 8, 6
Answer: 6, 8
String 3: 5, 7, 6
Answer: 6, 7, 5
String 4: 9, 4, 2, 1
Answer: 1, 2, 4, 9
String 5: 1, 2, 6, 4, 1
Answer: 1, 4, 6, 2, 1
String 6: 5, 6, 4, 9, 1, 4
Answer: 4, 1, 9, 4, 6, 5
String 7: 7, 3, 2, 5, 8, 2, 1
Answer: 1, 2, 8, 5, 2, 3, 7
String 8: 4, 5, 8, 8, 2, 4, 1, 9
Answer: 9, 1, 4, 2, 8, 8, 5, 4
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String 9: 1, 4, 6, 3, 1, 4, 8, 9, 4,
Answer: 4, 9, 8, 4, 1, 3, 6, 4, 1
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Appendix 7: 15 Point Borg Scale

Rating of perceived exertion is a method by which individuals
can describe the physiological intensity at which they perceive
themselves to be working at a given moment. The most widelyused measure for reporting this information is the Rated
Perceived Exertion (RPE) scale (Borg, 1982, Borg, 1998). The
scale comprises a fifteen-point vertical list of numbers, some of
which are accompanied by a descriptor word, from ‘6 – no
exertion’ to ’20 – maximal exertion’

353

Appendix 8: Data Extraction Form

Author
Study year
Country
Paper No.
Study design
Aim/ discussion
Participants (age, BMI,
HBA1c)
Analysis
Quantitative/Qualitative
Type of outdoor
physical activity/
exercise/sport
Group or Individual
//supervised
Duration of outdoor
physical activity/
exercise/sport
Adherence/Dropout
Type of psychological
issue investigated
Key findings,
planned or actual
effectiveness
Authors comments
Study Assessed Using

Strengths
Weaknesses
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Appendix 9: PALMS Questionnaire

To earn a living
Because it helps me relax
Because it’s interesting
Because I enjoy spending
time with others
To get better at an
activity
Because I perform better
than others
Because I get paid to do
it
To do activity with
others
To cope better with stress
Because it helps me
maintain a healthy body
To define muscle, make
me look better
To be physically fit
Because it makes me
happy
To get away from
pressures
To maintain physical
health
To improve existing
skills
To be the best in the
group
To manage medical
condition
To do my personal best
To do something in
common with friends
Because people tell me I
need to
Because it acts as a stress
release
To improve body shape
To obtain new
skills/activities
Because it’s fun

1
Strongly
Disagree

2
Disagree
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3
Undecided

4
Agree

5
Strongly
Agree

Because it was
prescribed by
doctor/physio
To work hard than others
Because it keeps me
healthy
To compete with others
around me
To talk with friends
exercising
To keep current skill
level
To improve appearance
To improve
cardiovascular fitness
Because I enjoy
exercising
To take mind off other
things
To lose weight, look
better
Because I have a good
time
To be with friends
To be fitter than others
To maintain trim, toned
body
In responding to the following statements, think of the motives you have for the
physical activity you do. Try not to spend time pondering over your responses. There
are no right or wrong answers. Indicate how much your motives correspond with
each of the statements. In each case 1 means strongly disagree and 5 means
strongly agree.
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Appendix 10: Adapted Nature Questionnaire
An adapted motivational questionnaire from Skår, Odden and Vistad (2008).
Indicate how much your motives for conducting your outdoor activity correspond
with each of the statements. In each case 1 means strongly disagree and 5 means
strongly agree.

I can be in nature
I can relax from daily routines
I can experience the outdoors
combined with exercise
I come to places I am especially
attached to
I can experience changes in
nature (light-dark, sun-rain)
I can test new equipment and
clothing
I enjoy the views whilst
exercising
Exercising outdoors challenges
me more
I prefer exercising outdoors to
indoors
I feel motivated after outdoor
exercise

1
Strongly
Disagree
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2
Disagree

3
Undecided

4
Agree

5
Strongly
Agree

Appendix 11: Interview Questions
Questions Adapted from Townsend 2006.
Part A: Experience
1. Can you describe your background of participating in your activity?
2. What made you start doing your (activity)?
Part B: Activity Structure
3. Do you conduct your outdoor activity alone or in a team or group?
4. Do you think this makes a difference to how you feel about the
activity?
5. How long does a session last during your outdoor activity? And how
often do you conduct this?
Part C: Location
6. Describe the location where your activity is conducted?
7. If given the option would you rather exercise outdoors than indoors?
8. Do you prefer exercise in a greenspace as opposed to a man-made
environment?
Part D: Barriers to activity
9. What barriers do you feel exist to conducting your (activity)?
10. Does the season of your affect participation rates in your activity?
11. How do you overcome these barriers?
Part E: Feelings and emotions
12. Before conducting your outdoor (activity) how do you feel?
13. Whilst conducting your outdoor (activity) how does it make you feel?
14. After conducting your outdoor (activity) how does it make you feel?
15. Overall do you think conducting your activity benefits you physically
and/or mentally?
Part F: Motivations
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16. What is the primary reason you exercise you currently conduct your
activity?
17. What elements of the environment motivate you to conduct your
activity (or do they?)
18. Do you ever feel distracted by the outdoor environment?
19. What features of the natural environment you exercise in do you
frequently notice (give examples)?

359

Appendix 12: Interview Transcriptions
Participant 1: Female, amateur Lacrosse player
Part A: Experience
1. Describe your background of participating in your outdoor ‘activity’?
A. “I used to play at school, and I now want to get back into it.”
2. What made you start doing your outdoor ‘activity’?
A. “To be part of a team, to exercise outdoors with other people, to keep
myself motivated and to refresh old skills.”
Part B: Activity Structure
3. Do you conduct your outdoor activity alone or in a team or group?
A. (already answered, activity is conducted in a team)
 Do you think this makes a difference to how you feel about the
activity?
a. “this makes me want to do the activity more, because I don’t like
exercising alone.”
 Is there anything else that being part of a team makes you want to do
it?
a. “When you’re in a team you obviously don’t want to let your team
mates down and this is what motivates you to do the best you can, so
you bring your a-game.”
4. How long does a session last during your outdoor activity? And how
often do you conduct this?
a. “An hour and a half once a week, and we have games on a Saturday”
 And how long would a game last?
a. Games last around an hour to an hour and a half.
Part C: Location
5. Describe the location where your activity is conducted?
a. “On old hockey pitches outside”
 So is it grass or synthetic pitches?
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a. “Astroturf”
6. If given the option would you rather exercise outdoors than indoors?
And if so why?
a. “Outdoors, because you’ve got the fresh air as well, and yeah.”
 Would you say this makes you feel better?
A. “Yeah”
 Do you prefer exercise in a greenspace as opposed to a man-made
environment?
a. “greenspace – field”
Part D: Barriers to activity
7. What barriers do you feel exist to conducting your (activity)? Or what
prevents you doing it?
a. “Either injuries or time constraints”
 Would you say you don’t have enough time through work?
a. “Yeah”
 Does the season of your affect participation rates in your activity?
a. “yeah if it’s raining people will more likely not want to turn up”
 Does temperatures effect participation? Does training get cancelled or
is this in the off season in the winter?
A. This is the offseason
 How do you overcome these barriers
a. “Train indoors”
 In terms of time, do you just make time to conduct the activity in your
leisure time?
a. “Yeah”
Part E: Feelings and emotions
8. Before conducting your outdoor (activity) how do you feel?
a. “Tired, just in from work, so not very motivated”
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9. Whilst conducting your outdoor (activity) how does it make you feel?
a. “Yeah, energy levels go up and concentration goes up.”
10. After conducting your outdoor (activity) how does it make you feel?
a. “Great” > do you feel a lot better? “Yeah a lot better”
11. Overall do you think conducting your activity benefits you physically
and/or mentally?
a. “Both, especially mentally” > What physical differences do you think
exist? “Stronger, more cardio which is better for running around” >
Mentally? “Yeah clearer head, more focused, more energetic and
happier.”
Part F: Motivations
12. What is the primary reason you exercise you currently conduct your
activity?
a. “To be part of a team”
13. What elements of the environment motivate you to conduct your
activity (or do they?)
a. “Just being outdoors”
14. Do you ever feel distracted by the outdoor environment?
a. “no”
15. What features of the natural environment you exercise in do you
frequently notice (give examples)?
a. “If the sun is shining down pretty hard and you can’t see and like look
where you are it kind of distracts you from what you’re supposed to be
doing.”
“I’d like to thank you for participating in the interview, if you have any further
questions you can ask them now, > de-brief form”
Participant 2: Female, recreational walker
Part A: Experience
1. Can you describe your background of participating in your activity?
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A. “Yeah I started probably about ten years ago, prior to that I was
jogging but now that I’ve got older I prefer walking.”
2. What made you start doing your (activity)?
A. “For health, to lose weight and for the feel good factor” > Could you
describe what you mean by feel good factor? > “Just makes you feel
good, when you come back you want to eat healthier, you feel more
motivated, you feel like you can take on the world, you feel better with
yourself.”
Part B: Activity Structure
3. Do you conduct your outdoor activity alone or in a team or group?
A. “Alone.”
 Do you think this makes a difference to how you feel about the
activity? Would you feel different in a group? Or do you prefer doing it
alone?
A. “I prefer doing it alone.” > Any reasons why? > “Just because you
can sort of lose yourself and you can go at your own pace and you
can go where you want and you can just please yourself.”
4. How long does a session last during your outdoor activity? And how
often do you conduct this?
A. “Half an hour every day and yeah.”
Part C: Location
5. Describe the location where you most often conduct your activity?
A. “Emm, it’s called Clunny Hill, the woods, the park.” > So it’s almost a
sort of public park would you say? “Yeah, it’s also got woods.”
6. If given the option would you rather exercise outdoors than indoors?
And some reasons perhaps why?
A. “Outdoors, because indoors it is hot and sweaty and there’s people
around you and it is just nicer outside, you feel better.”
 Do you prefer exercise in a greenspace as opposed to a man-made
environment? For example, rather exercise in a park as opposed to
the streets?
A. “Yes” > Any reasons why again? “Just because you feel better, it is
less noisy, you know you just, its just nicer and it is healthier, I don’t
know it’s more fresh air.”
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Part D: Barriers to activity
7. What barriers do you feel exist to conducting your (activity)? Or what
prevents you doing this?
A. “Sometimes laziness, not so much the weather but that can play a
part if it is icy for example, injury and just maybe motivation if you stop
it is hard to get started again.”
 You may have addressed this already but does the season of your
affect participation rates in your activity?
A. “Yeah, probably from April to October is the best, March to October.”
And that would be due to? > “Light, it is much better for you, I don’t
feel it is the same when it is dark.”
 How do you overcome these barriers (So you listed some barriers to
exercise such as motivation, darkness, so how do you overcome
these barriers?)
A. “I just have to sort of get up and go for it, once you get started you go
for it, emm if I put on weight that is another motivation and getting
older you know you need to go out walking to keep yourself going.”
Part E: Feelings and emotions
8. Before conducting your outdoor (activity) how do you feel?
A. “Sometimes tired, sometimes good if I am getting already to go, I feel
good once I get out of bed.” So you would say that you most often
conduct this activity in the morning then? “Yeah.”
9. Whilst conducting your outdoor (activity) how does it make you feel?
A. “Good, I feel like giving myself a pat on the back, and I feel healthier I
feel fitter even after the first initial part of the walk.”
10. After conducting your outdoor (activity) how does it make you feel?
A. “Even better, because I’ve done.” >so you would say it increases the
way you feel after exercise? “Yeah the endorphins make you feel
happier, you feel ready to face the world, energised.”
11. Overall do you think conducting your activity benefits you physically
and/or mentally?
A. “Both.” > Can you go into a little more detail about either? “Well
mentally because you feel sluggish and yucky, but once you’ve been
out walking or running it just gets you going it makes you feel more
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alert and you work better, you eat better, what was the other part of
the question?” > Any physical benefits you feel you gain from
walking? “Well obviously you feel leaner, even if you, I don’t know,
you can lose a bit of weight and even if you don’t your body feels like
its reacting in a good way to exercise.”
Part F: Motivations
12. What is the primary reason you exercise you currently conduct your
activity?
A. “Just to keep fit because I am getting a little bit older now and you
need to use it or lose it and a bit of weight or but I don’t believe that.”
>So you would say that health benefits are the primary reason?
“yeah”
13. What elements of the environment motivate you to conduct your
activity (or do they?) So does the actual environment where you
conduct it, drive you to exercise?
A. “Yeah, I suppose when it is nicer weather especially first thing in the
morning when the sun comes up and it is a nice location, you know
you want to get out and do it.”
14. Do you ever feel distracted by the outdoor environment?
A. “Not really I do take in bits and bobs, but you tend to lose yourself
more than noticing what’s going on” > So your more thinking about
your day, rather than what is going on around you? “Yeah but you can
notice the changes in the season and things like that.”
15. What features of the natural environment you exercise in do you
frequently notice (give examples)? So you’ve noted things like the
change in light and others
A. “The changing leaves, the leaves. Every April/May they are budding
and at the end of the year they are all starting to wilt.”
“I’d like to thank you for participating in the interview, if you have any further
questions you can ask them now”
Participant 3: Recreational Golfer
Part A: Experience
1. Can you describe your background of participating in your activity?
A. “I started playing golf, maybe about 6-7 years ago now, I got into it
because I was a bit older and it was a more sociable game and a lot
of my friends were playing it, so I decided to start taking it up.”
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2. What made you start doing your (activity)?
A. (already addressed in previous question) So that’s what you’d say
made you take it up? “Yeah”
Part B: Activity Structure
3. Do you conduct your outdoor activity alone or in a team or group?
A. “Emm, a bit of a mixture really, I go out on my own to practice but
most of the time it is in a group of two or three folk and we’ll go out
and play bounce games most of the time not too many
competitions, but I’m wanting to enter more competitions.” > So at
the moment your quite recreational would you say? “Yeah”
 Do you think this makes a difference to how you feel about the
activity?
A. “Probably depends, when I’m on my own I’m not so annoyed if I am
playing badly, if I’m in a group and I don’t play well it’s more annoying
and frustrating when your playing badly with other folk. However if you
play well with other people it is a lot better than when playing on your
own and you play well.”
4. How long does a session last during your outdoor activity? And how
often do you conduct this?
A. “Well when I am at home I try to get out at least a couple times a
week, and I’d probably say an average round is probably only
going to be about 3 hours depending on who you are playing in
front of or behind.”
Part C: Location
5. Describe the location where your activity is conducted?
A. “Most of the time it is Forres golf club, but I work with boys that live all
over Scotland so try to play different course when I can, when other
people are available but mainly Forres but occasionally different
places as well.
6. If given the option would you rather exercise outdoors than indoors?
So a specific example for golf would be would you rather exercise on
the course or a simulator indoors?
A. “Definitely outdoors during the summer when the weather is good I
prefer to be outside, however in the winter golf is not much of an
enjoyable sport to be outside for three to potentially four hours when it
is raining for example, or really cold simulators and things can be
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good through the winter but yeah generally it is a better weather
sport.”
 Do you prefer exercise in a greenspace as opposed to a man-made
environment? N/A for golf
Part D: Barriers to activity
7. What barriers do you feel exist to conducting your (activity)?
A. “Just like I just said. Weather I am less likely to play when the weather
is bad, and if I am feeling sore, if I’ve been to the gym and doing
anything around the house which has been quite strenuous it puts you
off playing because you know you will be stiff and won’t play as well
because of that.”
 Does the season of your affect participation rates in your activity?
A. “Yes” As previously answered
 How do you overcome these barriers, such as the season or feeling
sore
A. “Well the weather is one that you can’t really do much about, I do
tend to go out even if it is cold as long as it is not raining too much,
because if you don’t play during the winter Summer is usually quite
hard.”
Part E: Feelings and emotions
8. Before conducting your outdoor (activity) how do you feel?
a. “I am always eager to play because you always know that you can
play well, but when things start to go wrong it can quickly change, it’s
one of those games golf. Your mood changes a lot during the 18
holes.”
9. Whilst conducting your outdoor (activity) how does it make you feel?
So you would perhaps say mixed emotions based on your last
response?
A. “Yeah mixed emotions depending on performance.”
10. After conducting your outdoor (activity) how does it make you feel?
A. “Depends, yeah depends on the way you play.”
11. Overall do you think conducting your activity benefits you physically
and/or mentally?
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A. “Emm, yeah I think is not too strenuous physically a lot of older
guys obviously play so for someone younger than myself it is not
too strenuous. But yeah it is good to get out and get regular
exercise.” > Do you think there are any mental benefits from golf?
“Probably, I think mentally golf is quite a frustrating game so it can
probably teach you quite a bit of patience, emm yeah I think it can
benefit you quite a lot.”
Part F: Motivations
12. What is the primary reason you exercise you currently conduct your
activity?
A. “Originally I am quite competitive by nature, originally I started
because I wanted to start another hobby that I can continue to play
into my later years, so starting now would be a good time so you can
actually get better before your there. And things like football and other
activities are harder to come by when I work away so coming home it
is quite hard to then get in a team or consistently play a game like
that.” > So basically you’d say to improve yourself? “yeah”
13. What elements of the environment (golf course) motivate you to
conduct your activity (or do they?)
A. “Yeah when it is good weather it is nice to play a nice course. Yeah.”
14. Do you ever feel distracted by the outdoor environment?
A. “They don’t distract me, but they are nice to take it.” >So they can
grab your attention but they don’t distract you from your game? “yeah”
15. What features of the natural environment you exercise in do you
frequently notice (give examples)?
A. “Uphills”
“I’d like to thank you for participating in the interview, if you have any further
questions you can ask them now, > de-brief form”
Participant 4: Marathon Runner
Part A: Experience
1. Describe your background of participating in your outdoor ‘activity’?
A. “So basically my background is I’ve run one marathon, going to be
running number two coming in May, I have not trained as much for
this one as I had for the last one. The last marathon I trained since, for
about 6 months prior to the start, starting it. Trained maybe once or
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twice a week, distances, up to, from 12-18 miles or kilometres
depending on what I was choosing to run on the night, it was more
outside based work.”
2. What made you start doing your (activity)?
A. “It was more of a fun element, to get outdoors a bit more, something
to set myself a challenge and something to work towards but more fun
than competition running.”
Part B: Activity Structure
2. Do you conduct your outdoor activity alone or in a team or group?
A. “Alone as I am not part of any running group.”
 Do you think this makes a difference to how you feel about the
activity?
A. “Individually I think it is a lot easier for me, I work a lot better
individually, I don’t know if it would alter my performance if it was done
in a team but individually is what I choose to do.”
3. How long does a session last during your outdoor activity? And how
often do you conduct this?
A. “A rough session probably once or twice a week and I do anything
between 12, 12-16 miles or so but just depending on how I feel at
what time.”
Part C: Location
4. Describe the location where your activity is conducted?
A. “Well I live in the city so most of my running is occurs starting in the
middle of the city and working my way outside the city, so there is sort
of canal roots, more out towards the countryside where it’s easier and
more free to run.”
5. If given the option would you rather exercise outdoors than indoors?
A. “Definitely outdoors, I don’t really see the interest in running indoors, it
is a lack of motivation wise, at least when you are running outside
there are more things to see, more things to watch and kind of distract
you more than when you’re inside it is more a case of just running for
the sake of running on the same spot. But yeah definitely more to
explore than anything else.”
 Do you prefer exercise in a greenspace as opposed to a man-made
environment?
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A. “Well yeah definitely a greenspace I obviously start in the city, so it is
a lot more difficult when you are in the city, you’ve got different
obstacles you’ve got to move around, which is sometimes good and it
takes your mind off actually running. But so does when you’re actually
going out to the countryside, you get to see more different views,
different scenery. You get to see the environment and the different
environmental factors really.”
Part D: Barriers to activity
6. What barriers do you feel exist to conducting your (activity)?
A. “External barriers or internal barriers?” > Either, just what would stop
you doing your activity? > “Majorly would be injury, injury is quite a
hard one for myself, other than that, possibly weather difficulties
obviously with the winter it is hard to get your running in during the
snow periods that might turn me away from running outside, but it
would be that much of a down turn if it was bad weather other than
snow really.”
 Does the season of your affect participation rates in your activity?
A. “Yeah only in the extreme seasons.”
 How do you overcome these barriers?
A. “Seasonal I probably just wouldn’t train that much, I wouldn’t be more
inclined to train inside due to bad weather, I’d just leave it and wait for
another day. In terms of injury it is more of a case of just letting it run
out, maybe slight jogs and things like that but there is not really much I
can do about the injuries.”
Part E: Feelings and emotions
7. Before conducting your outdoor (activity) how do you feel?
A. “Running is more of a thing I like to do when I am feeling good, I’d say
like I feel I get a lot more out of my running when I am feeling up for a
run, rather than if I was feeling I didn’t want to run I wouldn’t run but if I
was feeling good before a run, I’d probably run for quite a long
distance.”
8. Whilst conducting your outdoor (activity) how does it make you feel?
A. “Good, emm as I say I only run when I’m up to it, so when I’m actually
out on the track or whatever I am running around. It’s a lot more
easier to run so it is a good feeling kind of just like taking in what I see
really.”
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10. After conducting your outdoor (activity) how does it make you feel?
A. “Obviously good, good that you’ve actually done some exercise that
you’ve got out and about, beats kind of just lumbering about for a bit
but yeah I’d say a good feeling after exercise obviously you got your
bad feelings of being tired but it is overridden by how you feel after it.”
11. Overall do you think conducting your activity benefits you physically
and/or mentally?
A. “Yes to both.” > Could you say why? > “Well physically is an obvious
one, if you are training for a marathon your going to want to make
yourself do exercise to better your end goal of your time and stuff like
that. Mentally it is more about a good feeling, I do it when I am running
it does expand all my happiness levels but as I say when I go out
running I am happy anyway.”
Part F: Motivations
12. What is the primary reason you exercise you currently conduct your
activity?
A. “Enjoyment would probably be the overriding one. It is probably quite
good to get outside get some fresh air and see the sights, especially
on a good day when suns out it is good to get out and about really.”
13. What elements of the environment motivate you to conduct your
activity (or do they?)
A. “Covered”
14. Do you ever feel distracted by the outdoor environment?
A. “Always yes,”
15. What features of the natural environment you exercise in do you
frequently notice (give examples)?
A. “Living in Edinburgh, on the outskirts there is a lot of good things to
see such as Authors Seat and you’ve got Portobello down by the
beach. So a lot of different environmental areas where you can see
and take in really.”
“I’d like to thank you for participating in the interview, if you have any further
questions you can ask them now, > de-brief form”
Participant 5: Snowboarder
Part A: Experience
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1. Can you describe your background of participating in your activity?
A. “I skied a lot when I was younger and then got into snowboarding
about four years ago. The experience with skiing such as falling over
and getting cold and hurt helped with the fact when you are
snowboarding and you fall over and get cold and hurt as well but the
psychological side is what puts a lot of people off but that helped a lot.
I’ve been doing it for four years solid now, been abroad every single
year doing it so that helps. Also the fact is that it is on our doorstep
helps even more.
2. What made you start doing your (activity)?
A. “What made me start doing it was as I said previously the fact that I
skied before and my friends did that so snowboarding seemed a lot
more fun to do and looked more enjoyable and I like the fact that you
are out in the fresh air. In the winter you can’t really go up for a game
of golf as much or play football as much so it keeps you active and
basically gets you outdoors and you can see different parts of the
world that not many others get to see doing the activity.”
Part B: Activity Structure
3. Do you conduct your outdoor activity alone or in a team or group?
A. “I’ve only ever been up once and done it myself. It’s something that I
see as needing two people to do it just makes it a bit more enjoyable.
But yes you can go up on your own, but it just makes it more
enjoyable if there is two or three or four or five or ten it doesn’t really
matter it is an activity that can be done.”
 Do you think this makes a difference to how you feel about the
activity?
A. “Yeah, alone it is not as much fun I would say as you can’t really laugh
at anybody else when they are falling over or hurting themselves.
Your more inclined.. you don’t stop as much when you are on your
own, you just keep going and going but when you are with other
people, you wait for each other, you watch each other, you have a
laugh and roll about. So yeah I do see it a bit differently actually.”
4. How long does a session last during your outdoor activity? And how
often do you conduct this?
A. “Probably minimum a session would last is about 3-4 hours I would
say, there’s a lot of times when you are abroad you’re doing the
activity across the course of 8-9 hours of the day but 2-3 hours of that
you are resting or stopping for lunch or a drink but I would say you are
doing at least a minimum of four hours a time when you are doing it.”
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Part C: Location
5. Describe the location where your activity is conducted?
A. “The activity is conducted on a hill, normally at altitudes far higher
than wherever at and you have to get up there via lift and its normally
got to be cold for it to snow.”
6. If given the option would you rather exercise outdoors than indoors?
(outdoors on the mountain or indoors on an artificial dry ski slope)
A. “Outdoors, one of the main reasons I enjoy doing the activity is purely
for the fresh air and getting out and about, and the views and seeing
things is the best part about it.”
 Do you prefer exercise in a greenspace as opposed to a man-made
environment?
A. N/A for this activity.
Part D: Barriers to activity
7. What barriers do you feel exist to conducting your (activity)?
A. “The barriers is obviously the weather. If it is too windy or you can’t
see visibility wise, then you can’t do it and it is not enjoyable. And also
you need snow so it has to be different times of the month, different
times of the year. So you need snow for it so that is a barrier it is all
weather based.”
 Does the season of your affect participation rates in your activity?
A. “Yes, 100%”
 How do you overcome these barriers
A. “Not so much without using artificial methods such as going down to
Glasgow, it is something I have never done, I don’t see the idea of
going inside to snowboard or artificial nowhere near the same aspect
of doing it in real life. I would rather pay the money and get abroad
and do it at times of the year when you can’t do it back home.”
Part E: Feelings and emotions
8. Before conducting your outdoor (activity) how do you feel?
A. “Fresh and excited I would say, and really looking forward to it.”
9. Whilst conducting your outdoor (activity) how does it make you feel?
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A. “Free, I think is the best way to describe it you feel free, you feel like
you are coasting and there is nothing else around you, you feel very
out there, you feel free is the best way to describe it you can roam
around places you normally would be able to get to.”
10. After conducting your outdoor (activity) how does it make you feel?
A. “Sore, normally sore, sore, tired, very very tired, you actually end up
feeling hot because you’ve been cold, so whenever you go anywhere
hot you feel very red, very windchilled, very hot, but the thing about it
is that even when you wake up the next day and you are sore, it is the
kind of activity you just rub some deep heat on you and when you get
going again after twenty minutes, your legs and body start to loosen
up again.”
11. Overall do you think conducting your activity benefits you physically
and/or mentally?
A. “Yes, 100%, physically and mentally because it is very physically
demanding on you on your body as well as getting through the
psychological part of hurting yourself and getting back up and
mentally yes it is because it gets you out in the fresh air and it gets
you doing things that you don’t think you’d be able to do.”
Part F: Motivations
12. What is the primary reason you exercise you currently conduct your
activity?
A. “Probably about making me feel good and making me feel at that time
of year when you can’t really get as much out of other activities
outdoors, it is probably the most active activity outdoors you can
probably do, especially between the months of the year that is
available.”
13. What elements of the environment motivate you to conduct your
activity (or do they?)
A. “Yeah 100% if you go over to places such as France or Switzerland or
Italy and Austria if you see the views that I have seen and the pictures
that I have taken will never ever do it justice, it is something that I
think everyone should experience in their life it is something that I am
quite glad I managed to do. Sometimes twice a year for the last 3-4
year because I enjoy it that much.”
14. Do you ever feel distracted by the outdoor environment?
A. “Yeah definitely I think it grabs your attention more than anything else,
you forget where you are half the time.”
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15. What features of the natural environment you exercise in do you
frequently notice (give examples)?
A. AS ABOVE.
“I’d like to thank you for participating in the interview, if you have any further
questions you can ask them now, > de-brief form”
Participant 6: Sailor
Part A: Experience
1. Can you describe your background of participating in your activity?
A. “Well, I suppose I started sailing when I was about, I don’t know...
6,7,8 I don’t know. I’ve mainly sailed at club level but sailed in the
Scottish championships, the national championships and the U.K.”
2. What made you start doing your (activity)?
A. “I think probably started doing it because I stayed in Findhorn, which
is next to the sea and everybody sailed and my family sailed so I took
up sailing at an early age.”
Part B: Activity Structure
3. Do you conduct your outdoor activity alone or in a team or group?
A. “I suppose when I started it, it was probably in a boat of 2 or 3 but we
used to go to the royal Findhorn yacht club cadets and that was a
group for training. At the moment I am sailing in a single handed
boat.”
 Do you think this makes a difference to how you feel about the
activity?
A. “Suppose it does a bit, but then you can’t blame anyone else for your
mistakes so but and the good thing about doing it on your own is that
you don’t have to rely on anyone to crew with you and crews are quite
hard to get so you can just sail when you want.”
4. How long does a session last during your outdoor activity? And how
often do you conduct this?
A. “A normal race would take about an hour to an hour and a half, and it
is work dependent I suppose. When I was younger I sailed probably
every Saturday and Sunday in the Summertime.
Part C: Location
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5. Describe the location where your activity is conducted? In your
activities case this would just be the sea then?
A. “Well Findhorn Bay is an inland bay but you can sail on the sea as
well yeah.”
6. Perhaps not really related to your activity however, If given the option
would you rather exercise outdoors than indoors?
A. “Definitely outdoors,” >Any reasons particularly why? > “Just feels
better.”
 Do you prefer exercise in a greenspace as opposed to a man-made
environment?
A. NOT APPLICABLE TO SPORT
Part D: Barriers to activity
7. What barriers do you feel exist to conducting your (activity)?
A. “Suppose the main barriers in Findhorn are the tidal situation. So you
can only sail when the tide is in. Other barriers are probably work
related.”
 Does the season of your affect participation rates in your activity?
A. “Yes.”
 How do you overcome these barriers
A. “Retire and sail more.”
Part E: Feelings and emotions
8. Before conducting your outdoor (activity) how do you feel?
A. “Depending on the weather conditions I could be apprehensive, could
be worried about the weather if it is quite windy but yeah.”
9. Whilst conducting your outdoor (activity) how does it make you feel?
A. “Again weather conditions dependent it could be pretty exhilarating,
pretty tiring.”
10. After conducting your outdoor (activity) how does it make you feel?
A. “Good, yeah can’t think too much.”
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11. Overall do you think conducting your activity benefits you physically
and/or mentally?
A. “Definitely yes.”
Part F: Motivations
12. What is the primary reason you exercise you currently conduct your
activity?
A. “Keeping fit and being involved in sport”
13. What elements of the environment motivate you to conduct your
activity (or do they?)
A. “I suppose you could say that Findhorn Bay is safe to sail.”
14. Do you ever feel distracted by the outdoor environment?
A. “I suppose Findhorn Bay is a lovely area to sail in but I am probably
more concentrated on the sailing yeah.”
15. What features of the natural environment you exercise in do you
frequently notice (give examples)?
A. “I don’t know, I suppose there is the Culbin forest so you looking at
that quite a lot.”
“I’d like to thank you for participating in the interview, if you have any further
questions you can ask them now, > de-brief form”
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Appendix 13: Video Questionnaire
Questionnaire
1. Consent to taking part in the current study
2. Age
3. Gender
4. Do you current undertake any form of outdoor activity?
5. Do you have any impediments to conducting outdoor exercise? (e.g. type
2 diabetes)
Following watching the green exercise promotional video answer
the following questions.

11. Opinions on the video (open ended question)
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Appendix 14: Assumptions for statistical tests Chapter 4
Dissociative cognitions: Independent samples t-test assumptions (hypothesis
1)
Tests of Normality
Kolmogorov-Smirnova
Group
Dissociative

Statistic

df

Shapiro-Wilk

Sig.

Statistic

df

Sig.

Golf

.224

10

.168

.863

10

.083

walk

.184

10

.200*

.905

10

.248

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

The data was normally distributed, had homogeneity of variance and no
outliers.

Associative cognitions: Independent samples t-test assumptions (hypothesis
2)

Tests of Normality
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Kolmogorov-Smirnova
Group
Associativ
e

Statistic

df

Shapiro-Wilk

Sig.

Statistic

df

Sig.

golf

.220

10

.188

.874

10

.111

walk

.222

10

.178

.891

10

.176

a. Lilliefors Significance Correction

Data was normally distributed, had homogeneity of variance and no outliers.
Steps conducted: Independent samples t-test assumptions (hypothesis 6)

Tests of Normality
Outdoor
Conditions
Intensity of
walk

Kolmogorov-Smirnova
Statistic

df

Sig.

Walk

.200

10

.200*

Golf

.214

10

.200*

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
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Shapiro-Wilk
Statistic

df

Sig.

.925

10

.403

.902

10

.231

For the total steps conducted the data violated the assumption of outliers, for
the golf condition and thus the Mann-Whitney U test was used to analyse the
data. When analysing the data the distributions of the data were found not to
be similar and thus a Mann-Whitney U test on mean ranks was conducted.

RPE: Mann-Whitney U assumptions (hypothesis 5)
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When analysing the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
Gain scores of the DSBT: Independent samples t-test assumptions
(hypothesis 3)
Normal distribution
Tests of Normality
Kolmogorov-Smirnova
Group
DSBT

Statistic

df

Shapiro-Wilk
Sig.

Statistic

df

Sig.

golf

.241

10

.103

.852

10

.061

walk

.181

10

.200*

.895

10

.191

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Outliers
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Equality of variance
Levene's Test of Equality of Error Variancesa,b
Levene Statistic
DSBT

df1

df2

Sig.

Based on Mean

2.589

1

18

.125

Based on Median

1.440

1

18

.246

Based on Median and with

1.440

1

12.309

.253

2.171

1

18

.158

adjusted df
Based on trimmed mean

Tests the null hypothesis that the error variance of the dependent variable is equal across
groups.
a. Dependent variable: DSBT
b. Design: Intercept + Group

For the gain scores of the DSBT the data was found to be normally
distributed, no outliers and had homogeneity of variance.
Within-groups Wilcoxon signed rank test (hypothesis 3)
Golf
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Walking

The Wilcoxon signed-rank test requires that distribution of the differences to
be symeterical in shape. Based on the histograms above the data were not
symmetrical. Thus the sign-test was used to analyse the data.
FS (gain score): Independent samples t-test (hypothesis 4)

Tests of Normality
Kolmogorov-Smirnova
Group
FSgainscore

Statistic

df

Shapiro-Wilk

Sig.

Statistic

df

Sig.

golf

.264

10

.047

.807

10

.018

walk

.129

10

.200*

.966

10

.849

*. This is a lower bound of the true significance.
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a. Lilliefors Significance Correction

For the FS gain scores the data was found to be non-normally distributed
and thus the Mann-Whitney U test was used to analyse the data.

When analysing the FS gain score data the distributions of the data were
found not to be similar and thus a Mann-Whitney U test on mean ranks was
conducted.
FAS (Gain Score): Independent samples t-test (hypothesis 4)
Tests of Normality
Kolmogorov-Smirnova
Group
FASgainscore

Statistic

df

Shapiro-Wilk
Sig.

Statistic

df

Sig.

golf

.289

10

.018

.865

10

.087

walk

.181

10

.200*

.950

10

.668

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Outliers
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Equality of Variance
Levene's Test of Equality of Error Variancesa,b
Levene Statistic
FASgainscore

df1

df2

Sig.

Based on Mean

.000

1

18

1.000

Based on Median

.049

1

18

.828

Based on Median and with

.049

1

17.445

.828

.000

1

18

1.000

adjusted df
Based on trimmed mean

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.
a. Dependent variable: FASgainscore
b. Design: Intercept + Group

The data for the FAS gain scores was found to be normally distributed, had
homogeneity of variance and no outliers.
Revitalisation (gain scores): Independent samples t-test (hypothesis 4)
Normality

Tests of Normality
Kolmogorov-Smirnova
Group
Revitalisation Golf

Statistic
.247

df

Shapiro-Wilk

Sig.
10

.084
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Statistic
.876

df

Sig.
10

.118

Walk

.160

10

.200*

.942

10

.575

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Outliers

Equality of variance
Levene's Test of Equality of Error Variancesa,b
Levene
Statistic
Revitalisation

df1

df2

Sig.

Based on Mean

.370

1

18

.550

Based on Median

.205

1

18

.656

Based on Median and with

.205

1

16.345

.657

.312

1

18

.584

adjusted df
Based on trimmed mean

Tests the null hypothesis that the error variance of the dependent variable is equal across
groups.
a. Dependent variable: Revitalisation
b. Design: Intercept + Group
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The data for the Revitalisation gain scores was found to be normally
distributed, had homogeneity of variance and no outliers.
Tranquility (gain scores): Independent samples t-test (hypothesis 4)
Normality

Tests of Normality
Kolmogorov-Smirnova
Group
Tranquility_gain

Statistic

df

Shapiro-Wilk

Sig.

Statistic

df

Sig.

Golf

.285

10

.020

.913

10

.299

Walk

.209

10

.200*

.859

10

.074

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Outliers

Equality of variance
Levene's Test of Equality of Error Variancesa,b
Levene
Statistic
Based on Mean

.022

388

df1

df2
1

Sig.
18

.883

Tranquility_gai

Based on Median

.016

1

18

.902

n

Based on Median and

.016

1

16.545

.902

.020

1

18

.889

with adjusted df
Based on trimmed mean

Tests the null hypothesis that the error variance of the dependent variable is equal across
groups.
a. Dependent variable: Tranquility_gain
b. Design: Intercept + Group

The data for the Tranquility gain scores was found to be normally distributed,
had homogeneity of variance and no outliers.
Positive engagement (gain scores): Independent samples t-test (hypothesis
4)
Normality
Tests of Normality
Kolmogorov-Smirnova
Group
Positive_eng_gain Golf
Walk

Statistic

df

Shapiro-Wilk

Sig.

Statistic

df

Sig.

.262

10

.049

.897

10

.202

.233

10

.131

.873

10

.108

a. Lilliefors Significance Correction

Outliers
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For the Positive Engagement gain scores the data was found to have outliers
and thus the Mann-Whitney U test was used to analyse the data.
On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
Physical Exhaustion (gain scores): Indpendent samples t-test (hypothesis 4)
Normality
Tests of Normality
Kolmogorov-Smirnova
Group

Statistic

df

Sig.

Shapiro-Wilk
Statistic

df

Sig.

Physical_Ex_gai

Golf

.197

10

.200*

.928

10

.430

n

Walk

.181

10

.200*

.958

10

.768

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Outliers
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Equality of variance
Levene's Test of Equality of Error Variancesa,b
Levene
Statistic
Physical_Ex_gain Based on Mean

df1

df2

Sig.

1.005

1

18

.329

Based on Median

.515

1

18

.482

Based on Median and

.515

1

13.911

.485

1.083

1

18

.312

with adjusted df
Based on trimmed mean

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.
a. Dependent variable: Physical_Ex_gain
b. Design: Intercept + Group

The data for the Physical Exhaustion gain scores was found to be normally
distributed, had homogeneity of variance and no outliers.
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Appendix 15: Statistical data and assumptions for Chapter 5
Assumptions
FS residual plot (mixed effect model)

FAS residual plot (mixed effect model)

Revitalisation residual plot (mixed effect model)

Tranquillity residual plot (mixed effect model)
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Positive engagement residual plot (mixed effect model)

Physical Exhaustion residual plot (mixed effect model)

Enjoyment residual plot (mixed effect model)
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Future intention to exercise residual plot (mixed effect model)

All residual plots were found to meet the assumptions required to conduct a
linear mixed effect model as described in Chapter 5.

Affective outcomes plotted against time (Hypothesis 1)
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Outcome measures plotted against temperature (Hypothesis 3)
FS (temperature)

FAS (temperature)
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Revitalisation (temperature)

Tranquillity (temperature)

Positive engagement (temperature)

Physical Exhaustion (temperature)
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Enjoyment (temperature)

Future intention to exercise (temperature)

Weather (hypothesis 4)
FS responses
397

FAS responses

Revitalisation
398

Tranquillity
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Positive engagement

Physical Exhaustion
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Enjoyment

Future intention to exercise
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Interaction weather and temperature (hypothesis 5)

FAS (weather and temperature interaction)

Revitalisation (weather and temperature interaction)
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Tranquillity (weather and temperature interaction)

Positive engagement (weather and temperature interaction)

Physical Exhaustion (weather and temperature interaction)
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Enjoyment (weather and temperature interaction)

Future intention to exercise (weather and temperature interaction)
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Appendix 16: Assumptions for statistical tests Chapter 8
Appearance subscale: One-way ANOVA
Normality

Outliers

For the Appearance subscale of the PALMS the data was found to have
outliers for each group and thus the Kruskal-Wallis H test was used to
analyse the data. An assumption of the Kruskal-Wallis H test is that each
distribution should have a similar shape this was found in the data above and
thus median differences were analysed.
Mastery subscale: One-way ANOVA
Normality
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Outliers

For the Mastery subscale of the PALMS the competitive group data was
found to have an outlier and thus the Kruskal-Wallis H test was used to
analyse the data. The distributions of the data were different and thus the
Kruskal-Wallis H test reported differences in the distributions of the data.
Physical condition subscale: One-way ANOVA
Normality

406

For the Physical Condition subscale of the PALMS the recreational and
adventure sport groups data was non-normally distributed and thus the
Kruskal-Wallis H test was used to analyse the data.
Kruskal Wallis H test

The distributions of the data were different and thus the Kruskal-Wallis H test
reported differences in the distributions of the data.
Affiliation subscale: One-way ANOVA
Normality

Outliers

407

For the Affiliation subscale of the PALMS the competitive and adventure
group data was found to have outliers and thus the Kruskal-Wallis H test was
used to analyse the data. The distributions of the data were different and
thus the Kruskal-Wallis H test reported differences in the distributions of the
data.
Psychological condition: One-way ANOVA
Normality

Outliers

408

For the Psychological condition subscale of the PALMS the recreational
group data was found to have an outlier and thus the Kruskal-Wallis H test
was used to analyse the data. The distributions of the data were different and
thus the Kruskal-Wallis H test reported differences in the distributions of the
data.
Enjoyment Subscale: One-way ANOVA
Normality

Outliers

409

For the Enjoyment subscale of the PALMS the adventure group data was
found to have an outlier and thus the Kruskal-Wallis H test was used to
analyse the data. The distributions of the data were different and thus the
Kruskal-Wallis H test reported differences in the distributions of the data.
Competition/Ego subscale: One-way ANOVA
Normality

Outliers

410

For the Competition/ego subscale of the PALMS the competitive group data
was found to have outliers and thus the Kruskal-Wallis H test was used to
analyse the data. The distributions of the data were different and thus the
Kruskal-Wallis H test reported differences in the distributions of the data.
Others expectations subscale: One-way ANOVA
Normality

Outliers
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For the Others expectations subscale of the PALMS the recreational group
data was found to have an outlier and thus the Kruskal-Wallis H test was
used to analyse the data. The distributions of the data were different and
thus the Kruskal-Wallis H test reported differences in the distributions of the
data.
Nature based questionnaire
I can be in nature item: Kruskal-Wallis H ANOVA

The distributions of the data for the ‘I can be in nature’ item were different
and thus the Kruskal-Wallis H test reported differences in the distributions of
the data.
I can relax from daily routines item: Kruskal-Wallis H ANOVA
412

The distributions of the data for the ‘I can relax from daily routines’ item were
different and thus the Kruskal-Wallis H test reported differences in the
distributions of the data.
I can experience the outdoors combined with exercise: Kruskal-Wallis H
ANOVA

The distributions of the data for the ‘I can experience the outdoors combined
with exercise’ item were different and thus the Kruskal-Wallis H test reported
differences in the distributions of the data.
I come to places I am especially attached to: Kruskal-Wallis H ANOVA

413

The distributions of the data for the ‘I come to places I am especially
attached to’ item were different and thus the Kruskal-Wallis H test reported
differences in the distributions of the data.
I can experience changes in nature: Kruskal-Wallis H ANOVA

The distributions of the data for the ‘I can experience changes in nature’ item
were different and thus the Kruskal-Wallis H test reported differences in the
distributions of the data.
I can test new equipment and clothing: Kruskal-Wallis H ANOVA
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The distributions of the data for the ‘I can test new equipment and clothing’
item were different and thus the Kruskal-Wallis H test reported differences in
the distributions of the data.
I enjoy the views whilst exercising: Kruskal-Wallis H ANOVA

The distributions of the data for the ‘I enjoy the views whilst exercising’ item
were different and thus the Kruskal-Wallis H test reported differences in the
distributions of the data.
Exercising outdoors challenges me more: Kruskal-Wallis H ANOVA

415

The distributions of the data for the ‘Exercising outdoors challenges me
more’ item were different and thus the Kruskal-Wallis H test reported
differences in the distributions of the data.
I prefer exercising outdoors to indoors: Kruskal-Wallis H ANOVA

The distributions of the data for the ‘I prefer exercising outdoors to indoors’
item were different and thus the Kruskal-Wallis H test reported differences in
the distributions of the data.
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Appendix 17: Assumptions for statistical tests Chapter 9
Gender differences – Mann Whitney- U
2.1 More likely to conduct a form of green exercise

On inspection of the data the distributions of the data were found be similar
and thus a Mann-Whitney U test on medians was conducted.
2.2. I feel more motivated to conduct a form of green exercise

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.3. I understand more about the benefits of conducting green exercise

417

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.4. I am more likely to recommend this form of activity to family and friends

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.5. I enjoyed watching the video

418

On inspection of the data the distributions of the data were found be similar
and thus a Mann-Whitney U test on medians was conducted.

2.6. I feel like I learned something from watching the video

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.

2.7. I felt fascinated by the video

419

On inspection of the data the distributions of the data were found be similar
and thus a Mann-Whitney U test on medians was conducted.
2.8. If given the choice I would now prefer to exercise outdoors rather than
indoors

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.9. I feel inspired to conduct a new form of green exercise now

420

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.10. I want to know more about the benefits of green exercise

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
Health condition Mann Whitney- U
2.1 More likely to conduct a form of green exercise

421

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.

2.2. I feel more motivated to conduct a form of green exercise

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.3. I understand more about the benefits of conducting green exercise

422

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.4. I am more likely to recommend this form of activity to family and friends

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.5. I enjoyed watching the video

423

On inspection of the data the distributions of the data were found be similar
and thus a Mann-Whitney U test on medians was conducted.
2.6. I feel like I learned something from watching the video

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.7. I felt fascinated by the video

424

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.

2.8. If given the choice I would now prefer to exercise outdoors rather than
indoors

On inspection of the data the distributions of the data were found be similar
and thus a Mann-Whitney U test on medians was conducted.

2.9. I feel inspired to conduct a new form of green exercise now

425

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.

2.10. I want to know more about the benefits of green exercise

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
Currently conducting green exercise: Mann Whitney- U
2.1 More likely to conduct a form of green exercise

426

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.

2.2. I feel more motivated to conduct a form of green exercise

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.

2.3. I understand more about the benefits of conducting green exercise

427

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.4. I am more likely to recommend this form of activity to family and friends

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.5. I enjoyed watching the video

428

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.6. I feel like I learned something from watching the video

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.7. I felt fascinated by the video

429

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.8. If given the choice I would now prefer to exercise outdoors rather than
indoors

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.

2.9. I feel inspired to conduct a new form of green exercise now

430

On inspection of the data the distributions of the data were found be similar
and thus a Mann-Whitney U test on medians was conducted.
2.10. I want to know more about the benefits of green exercise

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.

Age: Mann Whitney- U
2.1 More likely to conduct a form of green exercise

431

On inspection of the data the distributions of the data were found be similar
and thus a Mann-Whitney U test on medians was conducted.

2.2. I feel more motivated to conduct a form of green exercise

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.3. I understand more about the benefits of conducting green exercise

432

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.4. I am more likely to recommend this form of activity to family and friends

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.5. I enjoyed watching the video

433

On inspection of the data the distributions of the data were found be similar
and thus a Mann-Whitney U test on medians was conducted.
2.6. I feel like I learned something from watching the video

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.7. I felt fascinated by the video

434

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
2.8. If given the choice I would now prefer to exercise outdoors rather than
indoors

On inspection of the data the distributions of the data were found be similar
and thus a Mann-Whitney U test on medians was conducted.

2.9. I feel inspired to conduct a new form of green exercise now

On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.

2.10. I want to know more about the benefits of green exercise
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On inspection of the data the distributions of the data were found not to be
similar and thus a Mann-Whitney U test on mean ranks was conducted.
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