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This paper reports on inter-disciplinary research designed to investigate the stress-buffering effects of green
exercise, and the importance of the context in which exercise takes place. This investigation of context effects
examines both individual physiological responses (salivary cortisol) and the phenomenological interpretation of
lived experiences of the intervention, reported by a subsample of participants in a randomized, controlled trial,
in which healthy, physically inactive university students were randomly allocated to three activities: walking on
a treadmill in a gym, walking in semi-natural recreational area, and sitting and watching nature-based videos on

TV. The study found clear indications of context effects, notably in the connections between positive appraisals
of perceived circumstances, enjoyment in the enacted context, and physiological stress-reduction.

1. Introduction: exploring environment and stress

This paper draws on the findings of an interdisciplinary research
project designed to investigate the idea that natural environments'
have the potential to perform as affective landscapes that ameliorate or
counteract the effects of stress in human physiology and experience. To
date, restorative health effects of exposure to nature have been
quantified in cognitive measures of mental fatigue (attention perfor-
mance) and/or the physiological changes related to stress (cardiovas-
cular measures and/or cortisol), as well as in the self-reported changes
in perceived stress and mood (as assessed by questionnaires)
(Valtchanov et al., 2010). A series of studies suggest a connection
between exposure to nature and psychological benefits compared to
equivalent effects in urban environments (see Health Council of the
Netherlands (2004), Bowler et al. (2010), Thompson-Coon et al.
(2011)). Tests in the context of green exercise — that is physical
activity with direct exposure to nature (Pretty et al., 2003) — confirm
that green exercise benefits people more than exercise in less natural
environments (see for example Mitchell (2013) on mental health,
Marselle et al. (2013) on perceived stress and negative emotions/
mood). Other studies (Gladwell et al., 2012; Park et al., 2010; Lauman
et al., 2003; Li et al., 2011; Ulrich, 1981) report greater physiological
stress-reduction in relation to physical activity in natural as opposed to

* The authors declare no competing financial interest.

urban settings (as assessed by changes in heart rate, blood pressure
and/or cortisol). Systematic reviews of this literature suggest that
physical activity or inactivity in nature compared to urban settings is
associated with improved mental health and wellbeing, but over-
emphasis on self-reporting and insufficient physiological evidence
makes the confirmation of stress-buffering health effects in nature-rich
places difficult (Bowler et al., 2010; Thompson-Coon et al., 2011).
More research is, therefore, needed, and the scope of current research
can usefully be widened to include investigations of lived experience.
Physiological stress-responses are mobilized by perceived physical or
psychological threats (the “fight-flight response” - Cannon, 1936) that
make demands on the organism (Selye, 1955, 1979), which the brain
discerns as an emergency and seeks to deal with immediately. Yet, as
extensive research on stress appraisal over the last five decades has
demonstrated, individuals have the capacity to respond very differently
to a given stress situation, depending on their cognitive appraisal
(Lazarus and Folkman, 1984). The mindfulness of individuals is,
therefore, crucial to the outcome of stress exposure, and the inclusion
of personal narratives in research aids the investigation of individual
thought-processes, and the identification of appraisals and experiences
that arise in the studied context, thereby augmenting and helping to
explain physiological outcomes.

In environmental psychology the notion of restorative environ-

* Correspondence to: Icelandic Tourism Research Centre, Askja, the House of Natural Sciences, University of Iceland, Sturlugata 7, 101 Reykjavik, Iceland.
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1 Our use of the terms "nature” and "natural environments" suggests outdoor environments, usually beyond the city.
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ments (Hartig, 2004) has been widely used. According to this notion,
the diminution of psychological and physiological resources and
capacities by the demands of everyday life can be counteracted and
restored by access to the environment (Korpela et al., 2014). These
restorative effects have been interpreted in the context of: (1) Attention
Restoration Theory (ART; Kaplan and Talbot, 1983; Kaplan and
Kaplan, 1989; Kaplan, 1995) that uses the concepts of attentional
recovery and mental fatigue, and associates restoration with psycholo-
gical connections between fascination and the restored ability to direct
attention; (2) Psychophysiological Stress Reduction Framework
(PSRF; Ulrich, 1981, 1983 see also 1984; Ulrich et al., 1991; Parsons
et al., 1998) that focuses on the immediate stress-reducing effects of
the environment and frames restorative effects in terms of psychophy-
siological stress-reduction that occurs when humans encounter non-
threatening environments. Both theories suggest that nature-rich
places are more likely to facilitate restoration than other places, and
imply that attraction to nature and the felt therapeutic effects of “being
there” are rooted in biological and psychological processes that may be
examined with context and mind-set dependent interactions with the
environment. ART argues that recovery from mental fatigue and
enhanced ability to focus relies on entering a specific mode of attention
— a mode of captivating fascination — involving a four-step process
where the mind has been distracted from focusing on the circum-
stances that promoted tired/exhausted/stressed reactions, and instead
flows effortlessly in different directions (Kaplan and Talbot, 1983;
Kaplan and Kaplan, 1989). According to PSRF (Ulrich, 1981, 1983 see
also 1984; Ulrich et al., 1991; Parsons et al., 1998) stress-reduction
involves perception and acknowledgement of places as non-threatening
so as to enable the person to relax and recuperate.

Previous studies suggest a need to be sensitive to the context in
which restoration takes place. When in need of restoration, individuals
show preference for places they believe will have such an effect (Staats
et al., 2003) indicating that activity can be understood as a kind of self-
regulation when requiring a restorative breather from the taxing
everyday (see also Korpela (1991), Korpela and Hartig (1996)).
Drawing on PSRF, Ottosson and Grahn (2008) suggest that one of
the reasons for restorative effects is that time spent in nature allows
people so see themselves and their lives from a different perspective
and this per se seems to prompt a sense of well-being. Brymer and
Gray's (2009) phenomenological study on the lived experience of
extreme green sport show that part of the attraction, and the rewarding
outcomes concerned, is linked to the meaningful person-specific
relationship their study participants had developed with nature
through their athletic adventures.

The current study examined whether green exercise (walking) has
greater stress-buffering effects than the same exercise indoors or
sedentary and representational exposure to nature. To attend to the
mindfulness of individuals, context effects were also considered (Di
Blasi et al., 2001) by exploring the ways in which stress-buffering
effects are influenced by personal, cultural and space/place contexts in
which exercise/practices are performed. This study deliberately draws
on two very different methodological frameworks. The first, in the
genre of environmental psychology and psychophysiology, draws on
restoration theories and uses a randomised, controlled intervention
trial design to assess psychophysiological responses to standardised
tasks involving non-exercise and exercise in indoor and outdoor
settings. The second draws on socio-cultural ideas practiced in human
geography using qualitative research to explore the individual lived
experiences of participants during the experimental period. To engage
with responses to context effects within the personal narratives, and to
tease out and understand the perception and appraisals of circum-
stances therein, we draw on the notions of positionality, situated
knowledge and lived experience. Positionality (Hartsock, 1987) ac-
knowledges that people perceive the world through the filters of the
socio-cultural milieu in which they have been brought up, socialised,
educated and familiarised. People exist, therefore, with norms and
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values that produce both specific styles of perception and different
readings of and relations to the world, including the natural world
(Rodaway, 1994). Situated knowledge (Haraway, 1991) provides a
sensitivity to how individual differences and specificities are drawn on,
intellectually and emotionally, in specific circumstances. Thus under-
standing of the studied event will be co-produced by the activity, its
context, and the ways in which individuals situate their engagements
within personal systems of interpreting knowledge and experience.
Finally, drawing on ideas from phenomenology (see Heidegger (1962))
that articulate the individual as a relational being — as a mind-body-
environment entity — an emphasis on the lived experiences of research
participants allowed us to acknowledge that experience results from
interactions between individuals and settings, and to delve into the co-
constitutive creativity emerging from individual participation in the
studied events. Together, attention to positionality, situated knowledge
and lived experience helped us to identify individual appraisals of the
circumstances under study in order to help explain individual physio-
logical responses.

Although these two approaches appear distinct and subject to very
different codes of ontology and epistemology, and in some circum-
stances could be deemed to be oppositional in nature, the research
design has remained open to the broad idea that the two distinct sets of
findings can work to some degree in tandem, reflecting a co-production
of knowledge about the inter-relations between place, exercise and
stress. Detailed quantitative results from the research are published
elsewhere (Olafsdottir et al. submitted). The purpose of this paper is to
examine how the qualitative elements of the research bring additional
resources to this co-production of knowledge; how a detailed under-
standing of the life-experiences of particular participants can both
contextualise and help explain their responses to scientific experimen-
tation, and to introduce wider understandings of the performative
specificities that occur when everyday lives intersect with scientific
interventions.

2. Materials and methods
2.1. Research procedure

The study took place in Reykjavik, Iceland. An ethical approval was
granted from the Ethics Research Pannel of the University of
Luxembourg and the Icelandic Bioethics Committee (ref. no.12-210-
GR). Ninety healthy, physically inactive student participants, were
randomly allocated to one of three 40-min activities: walking-in-
nature, walking-in-the-gym, or watching-nature-on-TV. The settings
involved a sign-posted circular-route in a recreational nature-park
(walking-in-nature), a treadmill in a popular gym (walking-in-the-
gym), and a “sitting-room” in a university laboratory (watching-nature-
on-TV). The quantitative data were collected on-site in a cabin situated
right next to the footpath, a gym-customer interview-room and an
adjoining laboratory respectively (Fig. 1).

Individuals participated in two identical, individual experimental
sessions, first during a relaxed non-examination period (January-
February) and then again during a more stressful examination period”
(April-May). Afternoon appointments ensured optimal timing for
cortisol measurements in terms of the circadian rhythm of hypotha-
lamic-pituitary-adrenal cortex (HPA) activity. Participants were in-
structed not to arrive hungry or thirsty, but to refrain from food or
drink intake 1h prior to the appointment. After explanation of the
study protocol and agreed informed consent, psychophysiological
effects of the activities were measured by collecting information on
mood (PANAS; Crawford and Henry, 2004), heart rate and heart rate
variability (ECG), salivary cortisol and attention performance (Necker-

2 Academic stress is used in stress research as a naturalistic stressor (Lewis et al.,
2008; Ignacchiti et al., 2011).
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Fig. 1. The research settings and measurement facilities: nature (top left and right), gym (middle left and right); TV (bottom left and right). Source: Olafsdottir (For interpretation of the
references to color in this figure legend, the reader is referred to the web version of this article.)

cube test; James, 1890/1983; Orbach et al., 1963) immediately before
and after the activities. After the post-activity measurements, and with
further informed consent, participants undertook a standardised
laboratory stress task (socially-evaluated cold-pressor test (SECPT);
Schwabe et al., 2008) followed by measurements including all the
tested parameters (except attention performance) to investigate differ-
ences in acute stress responses relating to these different interventions
(Olafsdottir et al. submitted®).

During debriefing and recovery, a random subsample of 18
participants, 3 males and 3 females from each group, participated in
the qualitative study involving a one-page diary-note about their
experience and a semi-structured interview scheduled the following
day, in which individuals were asked to narrate their participation
within their wider life story. After informed consent, the researcher
read the diary-note to get an initial sense of individual experiences.
During the interview, particular emphasis was given to provoking
responses about what went through their minds and how they felt
during the studied activities. In addition, a research diary was kept for
participant observation during all times of contact with the study
participants where the researcher took note of voluntary comments and
the environmental conditions that could have affected measurements
and individual experiences during participation.

3 Olafsdottir G., Cloke P., Schulz A., van Dyck Z., Eysteinsson, Th., Thorleifsdottir B.
and Vogele C., (submitted). Walking in nature has a stress-buffering effect on chronic but
not acute sress: A randomized controlled trial. For more information on this manuscript
please write to gunnthora@hi.is.

2.2. Analysis of stress responses

Mixed-methods were used to interconnect findings about individual
mind-sets and physiological stress responses. On the physiological level
we focused on the stress hormone cortisol due to the well-established
links with appraisals, although cardiovascular (HR, HRV) and cognitive
(directed attention performance) parameters were also measured.
Elevated levels of circulating cortisol measured from saliva, blood or
urine is the end product of hypothalamic-pituitary-adrenocortical
(HPA) axis activation and one of the fundamental markers of the
physiological stress response (Michaud et al., 2008). Apart from food
intake, it is stress that induces increased cortisol levels in healthy
individuals during the day, and changes in cortisol levels can thus be
strongly connected to the perception of stress or distress (see Sapolski
2004a, 2004b). Saliva samples were collected from each participant
before and immediately after the 40-min interventions and 18 min
after the SECPT to allow for cortisol responses to peak. Sixty-seven
participants completed all measurements (nature=20, gym=24, and
video=23). For the evaluation of restorative effects of different envir-
onments on chronic and acute stress, we compared mean scores
(Herzog et al., 2003). Outlying values were defined as larger than +
2 SD (n=1; gym) and were excluded from the analysis. The findings
from the analyses of cortisol levels are discussed in detail elsewhere
(Olafsdottir et al., submitted®). In summary, no significant initial
differences were found between groups. As expected, individuals were
significantly more stressed during the exam-period compared to the
no-exam period. All groups showed statistically significant reductions
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in cortisol after both interventions. The green exercise group had the
largest reduction, although it was not statistically significant
(Olafsdottir et al., submitted®). Here we need to emphasise that there
is no easy cross-over between group and individual results. The
experiment was designed to validate group data, in which individual
readings may be statistically unreliable. However, as context for
detailed qualitative investigation, the descriptive use of individual
readings can help indicatively to locate the experiences of case study
individuals within broader group dynamics.

With these caveats, our research design permitted us to delve more
deeply into the circumstances summarised in the group responses, by
engaging with individual narratives that augment and help to explain
person-specific physiological outcomes. To ensure comparability of
responses from the interviewed subjects with the sample, the mixed-
methods analysis on stress focused on the effect of the intervention of
the first experimental trial (the no exam period). Sixteen of the
interviewed participants completed the study. Diary notes and narra-
tive interviews were transcribed verbatim, read and analysed using
Interpretative Phenomenological Analysis (IPA; Smith, 1996; Smith
et al., 2009), which articulates the individual as a relational being and
allows detailed examination of lived experiences. In the first instance
the analysis focused on answering the question: How do people in the
given activity-situation relate to their circumstances, and what lived
experiences arise? Thereafter a secondary theory-driven focus ques-
tioned: To what extent can personal accounts of lived experiences in
situ be explained by the context effect implied by the restoration
theories and stress research? Individual relational landscapes were
analysed in terms of positionalities, situated knowledge and lived
experience, and whether the embodied relations therein led to threa-
tening or nonthreatening (stressful or not) circumstances — or both.
Close attention was given to whether the reported lived experiences
matched the conditions for restoration suggested by restoration
theories. Finally, individual lived experiences were broadly categorised
according to the predominant lived experience/appraisal of the walk/
viewing, and examined in the relation to the person-specific changes in
cortisol levels.

3. Results

The study found clear indications of context effect, suggesting that
appraisal/experience of a non-threatening circumstance accompanied
stress-reduction. While those participants who reported having experi-
enced threatening circumstances for the majority of the intervention
showed increased cortisol levels by up to 3 nmol/l (gym: n=2), those
who reported rewarding, non-threatening experiences for the majority
of the time (nature: n=4; TV: n=3), or a mixture of both, yet managed
to positively cope with what threatened their enjoyment by deploying
person-specific strategies (nature: n=1; gym: n=3; TV: n=3), decreased
their cortisol levels from 1-8 and 0—6 nmol/l respectively.

Given the limited scope of this paper, we present three illustrative
case-studies, one from each research setting, that represent individuals
whose experience was characterised by a (1) sense of threat where
cortisol levels indicated increase in stress, (2) non-threatening circum-
stances and an average stress response, and (3) a mixture of both yet
managed to cope positively with the threat and achieved an above
average decrease in stress. Individual narratives connecting lived
experiences and contextual specificities with cortisol change are
followed by a broader discussion. To ensure confidentiality, pseudo-
nyms are used.

3.1. Walking-in-the-gym: John's experience

The walk took place on a treadmill in the main hall of the gym. The
participant was instructed to walk at a self-selected pace similar to that
required for a refreshing walk outdoors. John was one of the two
individual participants in the gym group who demonstrated increased
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stress levels. He was dealing with a personal dilemma; realising that his
partner's previous relationship had never properly ended, John had
moved out, and was in the middle of highly emotional discussions
about whether the relationship could continue. He reported a sense of
betrayal as well as guilt over his actions:

I'm afraid that he's doing something that he shouldn‘t be doing.
So... in this paranoia I took his IPad, looked through his emails,
and the messages on Facebook, his phone... But I am so so sad that
Idid. [...] When I realised what I had done I, you know, ,euuuh! “
[disgusted] immediately threw the IPad away and now I feel so
guilty.

John also told us that he finds the gym environment itself stressful:

I'm not the gym type. I don't go to the gym. It's stressful for me. [...]
I also think that the majority of people there are incredibly... I have
this stereotypical image of you know ,skinkur“ and ,hnakkar
[Icelandic terms for types of people who are preoccupied with their
looks]—- everybody is so incredibly fit, and tanned and beautiful.

Upon arrival John scored 13 nmol/l in cortisol, indicating a high
level of stress (according to Hansen et al. (2003), the normal cortisol
level for a workday afternoon in healthy persons is between 4 and
9 nmol/1). Moreover, he reported feeling out of place on the treadmill,
not least experiencing awkwardness and anxiety because he was
wearing gym-wear yet only walking and not conforming to normal
behaviour by running on the treadmill whilst tuned in to his favourite
music.

Attempting to be a “good” research participant, he made a
conscious effort to push the boyfriend-thoughts to the back of his
mind, worrying they might negatively affect the results of the experi-
ment. However, this emotional concern persisted, as a debate whether
or not to tell his partner about spying on him, and as a concern that the
“old boyfriend” lived close to the gym and might turn up while John
was on the treadmill:

I was monitoring the doorway - looking into the mirror that
turned towards the doorway with a stress-knot in my gut. I tried
to push these thoughts away you know...: ,He is probably not the
gym type either...“ but I couldn‘t. This sounds so crazy. [laughs]

With approximately 5 min remaining of the walk, he had decided to
tell his partner about having read his emails, and made a conscious
decision to spend these last minutes thinking about something nice. He
started picturing himself walking outside — on the snowy path in the
green area close to the gym. He was amazed by the calming effect of
this imagination:

John: It was really calming when I pictured myself walking
outside in nature

Gunnthora: What kind of nature, describe the setting?

John: There were trees and the trees had snow and it was cold and
still and everything was somehow so peaceful.

Gunnthora: And the effect was calming?

John: Yes! It is incredible considering what had been going on
hahaha... So yes, I just clicked into a different setting and it was so
comfortable [laughs]

After the walk cortisol in John's saliva had increased by 1 nmol/1.

In John's narrative, we find a person who is predominantly unable
to extricate himself from the contextual circumstances of his life. As a
result, he found no respite in the gym, indicating how the mind-set of a
participant can revolve around a totally different context than the one
under study. This vignette also illustrates a person who is randomly
assigned to a place and practice that he does not feel comfortable with.
When in need of a “breather” he would rather go for a walk/run along
the coast. The positional, situational and experiential vagaries that
dominate the “performance” of this individual participant would, in
statistical terms, be 'averaged out' within analysis of wider group data.
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In this case it was not included in the statistical analysis as his cortisol
level after the intervention was beyond +2 SD from the normal
distribution in the gym group. Yet they illustrate that even the most
careful experimental design and measurement can only partially isolate
the role of place and activity in the determination of individual stress
levels. Interestingly, the example also shows how a participant can be
formed into a research subject, with a concern about whether he is
performing as a ,,good“ research subject by focusing on experimental
parameters rather than contextual life experiences.

3.2. Walking-in-nature: Felix's experience

The walking-in-nature exercise took place in a protected nature-
park, characterised by patches of woodland, moss-covered lavafields
and heathland where the view opens up to the neighbouring moun-
tains, the bay and city. All participants except one (who reported that
he was pressed for time) showed reduced stress-levels. Felix was one of
five participants who closely reflected the group-average stress-reduc-
tion. He arrived at the site tired but happy; life was good. He had
recently enrolled on a university masters-program designed for people
working full-time. His day-job had become too easy to manage and
despite time-consuming academic projects, he enjoyed being back at
university and tackling the challenges that compulsory group-work
entailed.

Felix expressed gratitude for being assigned to the nature walk
because he likes this kind of outdoor exercise and believes in the
healing agency of nature. The timing of the experiment was perfect
because the past weeks had been hectic, involving some anxiety
because of personal issues. Felix found coming to the research site
without fully knowing what awaited him a bit of a challenge, but he
trusted the experimental design, and after the pre-walk briefing he felt
he was unconcerned, and glad to be helping the study. Upon arrival his
salivary cortisol level was 7,5 nmol/l, which was well within the normal
range of the diurnal cycle. During the walk the familiar positive effects
arrived for him almost instantly:

1 felt it very soon after I started walking... just you know ahhh...
started to breathe and appreciate the fact of being there. It was
also such perfect timing for me right after my relaxing weekend
and I felt the stress starting to go away. There were moments
when I got Goosebumps. I sometimes get these physical signs when
the stress is leaving my body.

Felix loved being in nature, and identified particular aspects of
visuality, tactility and hapticity which he associated with a performance
of connecting with nature:

I noticed the sky — it was beautiful and the light was also so
lovely.... I noticed the trees that are of course lovely and the snow.
There hasn't been too much of it so I grabbed some in my hand to
make a snowball also to get in touch with nature. I do this very
often when I am walking in the forest, I pick up a branch or
something and use it as a walking stick or use it to touch different
things. I think this is part of my being in nature that I need to touch
different things.

He made a short stop to admire the view, then lay down on the
snow so he could appreciate the sky for a while, whilst digging his
fingers into the ground to get in touch with nature:

Being there conjured up such a wonderful feel-good feeling, it is
like, it's like you have arrived to a good place and you even get a
feeling that you are home.

He also reported thinking about things in a different way and
finding new perspectives in different areas of his mind-set:

You start going through things in your head and sort out what to
give attention and what not: ,,Okay I will leave this at home.“ It is
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a bit like a vacation even though it is only for an hour or so, you
give yourself time and space to think about things that you do not
normally think about. And it's very inspirational. The thoughts
that occupy your mind they start rolling but you start working on
them... somehow you start processing them differently and then
$55SSSSss.... the cleaning takes place and you get more space to
think about things and to think about them differently. You get a
different perspective on things. And that happened that day. I left
the everyday stressful Felix behind.

When he returned from the walk his cortisol level had decreased to
4.5 nmol/l — lowering the level by 3 nmol/l in 40 min — feeling
refreshed and free from the stressors of everyday life:

When I came back from the walk I felt free from the impingement
and the city environment that sort of pushes you in a way. So the
effect of being in nature is like... you somehow get rid of that.

Felix's narrative fits well with the hypothesised expectations about
environment, practice and stress. He needs restoration, walking in
nature is one of his favourite pastimes and the way he would normally
seek stress relief, and during the experiment he manages to remove
himself from his everyday thought processes and embrace the research
environment with excitement and joy. His narrative suggests an
absence of dissonance from individual positionality, cultural prescrip-
tion or parallel life experiences.

3.3. Watching-nature-on-TV: Tim's experience

In this group, participants were asked to watch a 40-min video
featuring scenes from the trail used in the walking-in-nature exercise.
The video featured background sounds (for example bird song) rather
than commentary. Tim was one of two individuals who experienced a
far greater than average level of stress-reduction during this activity.
His narrative of life experience was dominated by a recent relationship
break-up. To buffer the pain and to readjust he decided to move and go
back to university, although in doing so he forfeited a good job and a
close-knit circle of local friends. He was glad to be back at university,
but was regretting his bad choice of subject, although determined to
finish the semester. He was in a good mood, excited about his
participation and determined to be a “good” research participant by
leaving his stressful thoughts at home, although with some anxiety
because he did not totally understand the demands of the experiment.
His salivary cortisol concentration was 16 nmol/l up on arrival, which
is far higher than the normal score of 4-9 nmol/l for healthy
individuals, and represents one of the highest baseline scores of the
entire sample (5—17 nmols/1).

At the start, he did not like the video, principally because of
annoyance at the lack of music. “Documentaries”, he argued, “always
have music or commentaries”. Then he remembered the purpose of the
experiment:

...then I thought that the sounds of nature were of course the best
music for this video. Of course! And then I became open to put
together what I was seeing and what I was hearing and that was
much more effective... when I stopped focusing on ,where's the
music? ! “ [smiles...]

After this realisation, having made a conscious decision to be open
to what the video had to offer, he noticed the beauty in different natural
phenomena: the ice-sheet on the trail and the melting water that ran
underneath it; the powerful sweeping sound of the wind going through
the woods. In these ways he began to recognise the beauty and power of
nature:

Everything was so beautiful. Sometimes I felt ...really small
because nature is much more powerful than humans.

Sensing this power reminded him of the documentary Earth after
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Humans (de Vries 2008—2010) which speculates that if humans would
disappear, it would take nature 5 years to obscure any signs of human
existence:

...like we had never been here. [on Earth]... It reminded me of how
strong nature is and it conjured a deep sense of respect for it.

The sky and the slowly moving clouds in the video also arrested his
attention, along with the snow that was blowing off the mountain top.
Before he knew it his experience was one of being completely swept
away:

I didn't see the TV anymore, I became totally absorbed with the
movie. The snow blowing off the mountains reminded me of a
dream I had dreamt a long long time ago when I was in secondary
school learning about Skadi — the winterqueen of heathen mythol-
ogy. She was coming down the mountain on her sledge that was
pulled by her wolves. She is the token of extreme winter so she isn‘t
particularly good person, but she is so so beautiful and strong. It
didn‘t stop me from watching the mountain — I was in total awe of
the mountain even though I just saw the top of it. But mountains
are so big and there was so much going on simultaneously with the
natural forces and I was in awe because of that.

After the intervention Tim's cortisol level was 8 nmol/1 in cortisol,
lowering his baseline by 8 nmol/1.

Tim's narrative illustrates a deviation from what might have been
anticipated. His life circumstances were reflected in a high initial
indication of stress, and his early responses to the practicalities of
“watching nature on TV” were negative. Nevertheless, Tim illustrates a
capacity to translate the virtual televised experience of being-in-nature
into a more meaningful personal series of imaginative and emotional
responses that not only serve to deflect him from his current situated
life experiences, but also results in a marked indication of stress
reduction.

3.4. Contexts at work

De Certeau (1984) analyses human practice in terms of three main
types of mechanism: the believable, that is the positional and situated
knowledge that authorise practice; the memorable, that is how practice
builds on past experiences; and the primitive, that is organic reactions
to place and context. Using this framework, the three narratives
presented above can be used to explore the enacted context with
attention to positionality, situated knowledge and lived experience in
an effort to tease out individual appraisals of the circumstances and
individual physiological responses. According to PSRF (Ulrich, 1981,
1983) and ART (Kaplan and Talbot, 1983; Kaplan and Kaplan, 1989)
preconditioning a restorative effect of an environment involves being
able to set aside the mind-set formed by stressful life experiences
(PSRF and ART) and appraising the situation as nonthreatening
(PSRF).

John's positionality is mainly characterised by translations between
three distinctive contexts and roles that shape his engagements with
self and’other' in a negative way: being a lover, a participant in gym-
exercise and a research participant. As a lover, John was occupied by
recent negative relational events. What authorises this practice are a
series of unwritten expectations about faithfulness, trust and mutual
affection. When these conventions are usurped, a negative judgement is
authorised, and John's mind-set reveals the directive agency of these
ideas. He was sad, angry, and self-pitying on the one hand, and guilty
on the other. In these circumstances, the thought of the 'old boyfriend'
showing up in the gym created stress, with the consequence that the
relational landscape produced and appraised in this instance becomes
threatening rather than stress-relieving. As an additional stress factor,
John did not feel "at home" in the gym — his positional and situational
production of knowledge lead him to regard the gym — as a place for
people (unlike himself) who are pre-occupied with their looks and
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body-image and accordingly he perceived/appraised it as a threatening
environment. Also, the performance of walking did not "fit in" with this
environment, and the gym clothes he was wearing did not match this
performance. His mind-set reflects a sense of "proper" gym perfor-
mance where you exercise hard, sweat and listen to loud music that
helps you work through the pain. Failure to live up to these norms
degrades his performance and he is therefore unable to relax because
he feels out of place. Accordingly, he is forced to remove himself from
this negativity in order to focus on something more positive. He chose
to go for an imagined walk in winter-wonderland, where everything
was perfect and beautiful, where he experienced a sense of calm and
peace. John's cortisol level increased from 13 to 14 nmol/l, an
unsurprising outcome given that he spent most of his time experien-
cing fear, guilt and anxiety. The calming effect of the imagined nature-
setting suggests that the parasympathetic system was initiated with
those thoughts. But as it only happened at the very end of the
intervention it might not have been long enough to for the cortisol to
decline. Also it was immediately counteracted after the treadmill
stopped, when he had to let go of the Romantic daydream and get
himself to the room for measurements. Then the pressure was on again
— he wanted to be a good research subject.

Felix's relational landscape tells a different story. He is satisfied
with life; tired but unconcerned. As a research participant, every-
thing matches Felix's needs at the time to relax and recuperate. His
narrative situates him within Romanticist ideas about the thera-
peutic value of walking in nature and its contrast with everyday life.
The natural world on this occasion lived up to his expectations
perfectly — there was nothing that threatened his enjoyment of the
walk. He performed the setting in a trusting manner, and was able
to remove himself from the thoughts that had characterised his
everyday. The outcome was a cortisol drop from 7,5 — 4,5 and a
nurtured feeling of renewal.

Tim was extremely stressed upon arrival because of his immersion
in life-changing events that were taking their emotional toll. He, like
John and Felix, desired to be a good research participant to the extent
that he took the conscious decision to try to set aside his worries before
showing up at the lab. Nonetheless, he had one of the highest cortisol
scores of all the participants. The video did not immediately live up to
his preconceived image of how nature should be authorised and
positioned. He drew upon nature documentary norms, resulting in an
evaluation and appraisal of the video that threatened to spoil his
enjoyment throughout the event. However, he started to re-analyse
how to perform the research scenario, remembering its experimental
purpose. Thereafter, his positionality assumed characteristics asso-
ciated with Romanticism and the Sublime, enabling his engagement
with and appreciation of nature as wild, spectacular, incontrollable and
powerful; unthreatening attributes that conjured up respect for nat-
ure's power and magnificence. These relations evoked feelings of
smallness, humility and powerlessness in the face of nature, promoting
admiration and respect and culminating in a sublime experience of awe
where Tim was momentarily swept away from his everyday sorrows.
Afterwards he felt relaxed and amazed by his experience as reflected by
a cortisol drop of 8 nmol/1.

The three narratives reveal significant contextual specificity in the
positionality and situated knowledge drawn upon by the individuals
and impacting upon how they understood, engaged with and eventually
made sense of the studied events. The combined research results serve
to reinforce aspects of conventional theories used to study the
restorative effects of different environments, notably the idea that
therapeutic gains in terms of stress-release are preconditioned by the
perception of the environment as non-theathening. John's narrative
reveals that cortisol increase is related to the continuing perception of
various threathening senarios right up until the end of the session.
Felix's and Tim's narratives indicate the nurturing effect of being able
to direct attention and experience to a place removed from taxing
circumstances and settings.
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4. Conclusions

To the best of our knowledge, this is one of the first randomized
clinical trials that also attempts detailed engagement with personal
narratives involved with restoration, thereby interconnecting apprai-
sals of experience and mind-set with psychological and physiological
outcomes. Often, a fear of mutually competitive and even mutually
destructive findings acts as barrier to research that takes seriously the
contributions emanating from different ontological and epistemological
frameworks. Because quantitative and qualitative methods work on
very different assumptions, and speak such different languages, it is
often assumed that they relate oppositionally, each arguing the other's
defects rather than consensually granting each other analytical hospi-
tality.

This study provides evidence that the quantitative analysis of
cortisol levels as an indicator of differential levels of stress before
and after experimental interventions in different environments can be
paralleled by an accompanying qualitative study of life-experiences and
mind-sets. Statistical confirmation of the basic premise that all the
interventions produce stress-buffering characteristics is a finding that
resonates with other research (Tyrviinen et al., 2014). Interestingly,
although not statistically significant, green exercise showed the greatest
potential to counteract pronounced levels of stress. Previous studies
suggest a link between restorative effects of nature and having an
opportunity to perceive life from a different perspective (Ottosson and
Grahn, 2008) and nurturing human-nature interactions (Brymer and
Gray, 2009). The thick description provided by qualitative study of the
life-narratives and lived experiences of participants in situ attests to
those conclusions and provides more information on what contextual
circumstances and experiences prevent the anticipated outcome of
stress relief and vice versa. Our study found that in these cases, where
lived experiences and the embodied relations therein signalled percep-
tion of threatening (stressful) circumstances (and increased cortisol
levels), the individuals experienced a threat to what conditioned their
optimal conditions and thereby their enjoyment in the enacted
context. In those instances, person-specific endeavours to cope with
the stressful circumstances (Schneiderman et al., 2005) were applied
without success. By contrast, stress-reduction (illustrated by decreased
cortisol levels) was found in those who reported rewarding nonthrea-
tening enjoyable experiences most of the time. These individuals coped
positively with whatever threatened their enjoyment in the enacted
context. Such findings do not undermine the voracity of the experi-
mental design or of the aggregate findings, but they rather demonstrate
the capacity of factors outwith that research design to overpower the
ability of particular individuals to conform to aggregate trends.

The study demonstrates not only an indication of the power of the
mind to create and ameliorate stress in particular circumstances but
also the process of how individuals can hold on to pre-existing stress.
Not that retention is necessarily intentional — neither Tim or John
thought specifically about stress or about what their relational land-
scapes were doing to their health. Both experienced devastation and
hurt, and such norms are often ingrained in the culture we are situated
in, thus raising the likelihood of becoming stressed. Although cultural
norms sway us in a certain direction one always has a choice of
attitude. In these narratives, both John's relationships with the
research settings, and Felix's embodiment within them, were ego-
centric. Enjoyment (and stress-reduction) is based on everything going
to plan and having your wishes fulfilled. Then it is easy to see (as does
Felix) the beauty in your circumstances. Unhappiness (and stress) on
the other hand is based (for John and Tim at the outset) on not getting
what you desire. Even though these desires are normatively based on
common will, they remain aggressive towards the self and the other as
they are demanding things from all the different entities that are
supposed to deliver something that will, if fulfilled, make them happy.
These sets of relations are totally different from Tim's posture when he
was humbly and respectfully admiring nature via the doctrine of
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Sublime and heathen mythology; expressing amazement about the
wonderful other without asking for anything in return. Unselfish
relations seem to have considerable stress-buffering effects. Thus,
one of the notable results in this research, confirming some of our
previous findings (Olafsdottir, 2007, 2013), is that positive outcomes
seem to be based on not only being able to remove oneself from the
taxing mind-set of the everyday, but also to appreciate and admire
other circumstances. We therefore speculate that the reason why
interacting with nature is restorative is that (as demonstrated in
Felix and Tim's lived experience) it is accompanied with Romanticsm
and the doctrine of the Sublime — and those ideas can facilitate
openness to admire and appreciate the qualities of the other. These
kinds of relationships, enabling individuals to “see the beauty” (of
nature) in particular settings and situations with a posture of heart-felt
admiration and respect for the other, can be crucial to the process of
recognising effective and health-enhancing buffers against the stressors
of everyday life.

The joined forces of quantitative measurements and a detailed
qualitative study of participant life-experiences revealed a co-produced
complexity that is of interest both for our study findings and for
consideration for future research. First, it is clear that individuals
participating in this study were not necessarily engaging with place/
setting as was originally hypothesised. The research suggests the rather
obvious conclusion that participants do not approach the experiments
as a blank canvas. Rather, they arrive at the setting, and engage with it,
using preconceived ideas about how they are positioned and situated
vis-a-vis the places and practices concerned. Stress emerges when these
ideas do not match the setting provided to them by the experimental
research. The practice needs to match the place — otherwise there is a
risk that the experimental research can itself induce stress rather than
simply measuring it. Secondly there is continuity between everyday life
and research participation. Participants bring their current affairs to
the research setting, and some issues are so severe that they cannot be
discarded or distracted during the experiment. We did not ask people
about their personal circumstances during recruitment, but the study
indicates a need to do so before signing them up. Although we should
welcome personal differences, it is clear that severe emotional pro-
blems will disrupt the testing of hypothesised connections between
stress and place-activities. Thirdly, participating in research can be
stressful. All the interviewed participants experienced the study itself
as a stressor. They arrived at the setting with preconceived ideas about
their participation; the research formed participants into ,research
subjects“ with a stressful expectation that they would be a ,good
research subject”, which they dealt with in their own particular ways.
Participants thereby conjured up a sense of insecurity arising from
concomitant senses of both the unknown, and the pressure to conform
to the expectations of participation. For John and Tim, performance of
the research tasks meant being mentally as well as physically present,
and while Tim was able to conform to this expectation, John was not,
resulting in his appraisal of not living up to expectations. Felix also
experienced subjectification as a research participant, but his initial
stress diminished following a conscious decision to stop worrying and
trust the researchers not to harm him in any way. Some of this anxiety
about being a research participant could have been dealt with by
inviting the participants to the study settings in order to conduct face-
to-face briefings before the experiment day. Future research should,
therefore, give careful thought to the design study settings and monitor
individual responses with this in mind.
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